
The GALE
ENCYCLOPEDIA of
CHILDREN’S
HEALTH

I N F A N C Y T H R O U G H A D O L E S C E N C E

V O L U M E

4
S-Z

KR I S T I N E K R A P P AND J E F F R E Y W I L SON , E D I TO R S

GALE

Detroit � New York � San Francisco � San Diego � New Haven, Conn. �Waterville, Maine � London �Munich



The Gale Encyclopedia of Children’s Health: Infancy through Adolescence

Product Manager

Kate Millson

Project Editors

Kristine M. Krapp, Jeffrey J. Wilson

Editorial

Donna Batten, Shirelle Phelps, Erin Watts

Editorial Support Services

Luann Brennan, Andrea Lopeman, Mark

Springer

Rights Acquisition Management

Margaret Abendroth, Ann Taylor

Imaging

Randy Bassett, Lezlie Light, Dan Newell,

Christine O’Bryan, Robyn Young

Product Design

Michelle DiMercurio, Tracey Rowens

Composition and Electronic Prepress

Evi Seoud, Mary Beth Trimper

Manufacturing

Wendy Blurton, Dorothy Maki

Indexing

Synapse Corp. of Colorado

� 2005 Thomson Gale, a part of The Thomson

Corporation.

Thomson and Star Logo are trademarks and

Gale is a registered trademark used herein

under license.

For more information, contact

The Gale Group, Inc.

27500 Drake Rd.

Farmington Hills, MI 48331-3535

Or you can visit our Internet site at

http://www.gale.com

ALL RIGHTS RESERVED

No part of this work covered by the copyright

hereon may be reproduced or used in any

form or by any means—graphic, electronic, or

mechanical, including photocopying,

recording, taping, Web distribution, or

information storage retrieval systems—

without the written permission of the

publisher.

This publication is a creative work fully

protected by all applicable copyright laws, as

well as by misappropriation, trade secret,

unfair condition, and other applicable laws.

The authors and editors of this work have

added value to the underlying factual

material herein through one or more of the

following: coordination, expression,

arrangement, and classification of the

information.

For permission to use material from this

product, submit your request via the web at

http://www.gale-edit.com/permission or you

may download our Permissions Request form

and submit your request by fax of mail to:

Permissions

Thomson Gale

27500 Drake Rd.

Farmington Hills, MI 48331-3535

Permissions Hotline:

248-699-8006 or 800-877-4253, ext. 8006

Fax: 248-699-8074 or 800-762-4058

Since this page cannot legibly

accommodate all copyright notices, the

acknowledgments constitute an extension of

the copyright notice.

While every effort has been made to

ensure the reliability of the information

presented in this publication, Thomson Gale

does not guarantee the accuracy of the data

contained herein. Thomson Gale accepts no

payment for listing; and inclusion in the

publication of any organization, agency,

institution, publication, service, or individual

does not imply endorsement of the editors or

publisher. Errors brought to the attention of

the publisher and verified to the satisfaction

of the publisher will be corrected in future

editions.

This title is also available as an e-book

ISBN 0-7876-9425-8 (set)

Contact your Gale sales representative for ordering information.

ISBN 0-7876-9241-7 (set)

0-7876-9427-4 (Vol. 1)

0-7876-9428-2 (Vol. 2)

0-7876-9429-0 (Vol. 3)

0-7876-9430-4 (Vol. 4)

Printed in the United States of America

10 9 8 7 6 5 4 3 2 1

LIBRARY OF CONGRESS CATALOGING-IN-PUBLICATION DATA

The Gale encyclopedia of children’s health : infancy through adolescence / Kristine
Krapp and Jeffrey Wilson, editors.

p. cm.
Includes bibliographical references and index.
ISBN 0-7876-9241-7 (set hardcover : alk. paper) –
ISBN 0-7876-9427-4 (v. 1) – ISBN 0-7876-9428-2 (v. 2) –
ISBN 0-7876-9429-0 (v. 3) – ISBN 0-7876-9430-4 (v. 4)
1. Children–Health and hygiene–Encyclopedias.
2. Children–Diseases–Encyclopedias. 3. Pediatrics–
Encyclopedias. [DNLM: 1. Pediatrics–Encyclopedias–
English. 2. Pediatrics–Popular Works. 3. Child
Welfare–Encyclopedias–English. 4. Child Welfare–
Popular Works. 5. Infant Welfare–Encyclopedias–English.
6. Infant Welfare–Popular Works. WS 13 G1515 2005]
I. Title: Encyclopedia of children’s health. II. Krapp,
Kristine M. III. Wilson, Jeffrey, 1971- IV. Gale Group.

RJ26.G35 2005
618.92’0003–dc22 2005003478

GALE



CONTENTS

List of Entries . . . . . . . . . . . . . . . . . . . . . . . . . vii

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . xv

Advisory Board . . . . . . . . . . . . . . . . . . . . . . . xvii

Contributors . . . . . . . . . . . . . . . . . . . . . . . . . . .xix

Entries

Volume 1: A-C . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Volume 2: D-K . . . . . . . . . . . . . . . . . . . . . . . . . .551
Volume 3: L-R . . . . . . . . . . . . . . . . . . . . . . . . 1059
Volume 4: S-Z . . . . . . . . . . . . . . . . . . . . . . . . 1603

Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1971

Growth Charts Appendix . . . . . . . . . . . . . . 2049

Appendix of Common Childhood

Medications . . . . . . . . . . . . . . . . . . . . . . . . 2059

General Index . . . . . . . . . . . . . . . . . . . . . . . 2075

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH v



S

Safety
Definition

The safety of children is potentially at risk from

accidents and injuries, as well as crime. Providing a safe

environment, putting prevention measures into practice,

and teaching children methods of self-protection are all

ways to reduce the potential for harm to children.

Description

Accidents are the leading cause of death for children

aged 14 and under in the United States, claiming more

than 5600 lives each year, or an average of 15 children

per day. More than 16 percent of all hospitalizations for

accidental injuries among children lead to permanent

disability. Although the accidental injury death rate

declined among children ages 14 and under by almost 40

percent from 1987 to 2000, accidental injury remained in

the early 2000s the number one killer of this age group.

In 2000, the leading cause of fatal accidental injury

among children was motor vehicle occupant injury

(28%), followed by drowning (16%) and airway obstruc-

tion injury (14%). Falls (36%) were the leading cause of

nonfatal, hospital emergency room-treated childhood

injury in 2001. Other frequent causes of accidental inju-

ries and deaths are fire and burn injury, accidental fire-

arm injury, and poisoning.

Another way children may have their safety jeopar-

dized is by becoming victims of crime. Child abductions

are often publicized widely and cause parents to experi-

ence a great deal of anxiety and fear regarding this pos-

sibility. Another relatively new place children face

potential dangers is on the ‘‘information highway.’’

Though the Internet opens a world of possibilities to chil-

dren, there are individuals who may attempt to exploit

and harm children through this technology.

Though the idea of the number of potential risks

children face may seem overwhelming to parents, there

are a variety of measures parents can take to reduce

those risks.

Motor vehicle occupant injury

In 2001, motor vehicle accidents resulted in 36 per-

cent of accidental deaths in children ages one to four. In

the early 2000s an estimated 14 percent of children ages

14 and under continued to ride unrestrained, however,

and 55 percent of those children killed in motor vehicle

accidents were not restrained. Also, at that time, nearly

one-third of children rode in the wrong restraint for their

zage and size, and an estimated 82 percent of child safety

seats were installed or used incorrectly. The following

measures will help parents keep their children safe:

� Car seats need to meet federal safety standards. A car

seat with a five-point harness will provide the best pro-

tection. In addition, the car seat needs to be the correct

size for the child and needs to fits properly into the

vehicle.

� The Lower Anchors and Tethers for Children

(LATCH) system in cars manufactured after Septem-

ber 1, 2002, should be used. Some car seats require that

parents attach additional hardware for maximum

protection.

� The child must face in the right direction. Infants

should ride in a car seat that faces the rear of the car

until they are one year of age and weigh approximately

20 lbs (9 kg). Infants who weigh 20 lbs (9 kg) before

they are one need a restraint approved for the higher

weight and should also be rear-facing.

� Car seats should be installed correctly. The car seat

should be held tightly against the car’s back seat. After

installing the car seat, parents need to make certain

they cannot move it more than one inch from side to

side or front to back. Police departments and commu-

nity organizations frequently hold child restraint

inspections, during which parents can discover if they

have installed their car seats properly.

� Rear-facing car seats should not be placed in the front

seat of a car that has air bags. Children 12 and under

should ride in the back seat in order to avoid being hurt

by inflating airbags. Generally, the back seat of the car

is the safest place in a crash.
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� Children need to stay in a safety seat with a full harness
for as long as possible, at least until they weigh 40 lbs

(18 kg). Afterwards, they can use a belt-positioning

booster seat, which provides a taller sitting height so

that the adult lap and shoulder belts fit correctly.

� When older children are 57 inches (1.45 m) tall and

weigh 80 lbs (36 kg), they may use adult lap belts.

� Children need to be restrained every time they ride in

a car.

� Children should never be left alone in or around a vehi-
cle. Unattended children can quickly die from heat

stroke or carbon monoxide poisoning.

Drowning

Drowning remains the second leading cause of acci-

dental injury-related deaths among children ages 14 and

under, claiming 943 children in 2000. An estimated 4700

children required treatment in hospital emergency

departments for drowning-related incidents in 2001. As

many as 20 percent of children who survive near-
drowning suffer severe, permanent neurological disabil-

ity. Children ages one to four are at the highest risk of

drowning. The following measures may significantly

reduce the drowning risk for your child:

� Parents and caregivers should never, even for a

moment, leave children alone or in the care of another

young child while in bathtubs, pools, spas, or wading

pools or near any other open standing water. Infant

bath seats are not a substitute for adult supervision.

Parents should remove all water from containers, such

as pails and buckets, immediately after use.

� If the home has a swimming pool, it should be sur-

rounded by a fence that prevents children from having

direct access to the pool from the house. Remove toys
from in and around the pool, as toys can attract chil-

dren to the pool.

� Parents should enroll their child in swimming lessons

when they are old enough (usually not before age four),

but should remember that these lessons do not provide

protection against drowning for children of any age.

� Children should be taught to always swim with a

buddy. In addition, they should be instructed never to

dive into an unknown body of water, but instead jump

in feet first to avoid hitting their heads.

� When boating, every person must wear a U.S. Coast

Guard approved life jacket.

� Air-filled swimming aids (such as water wings) cannot

take the place of life preservers.

� Parents need to teach their children about the risks of

drowning in the cold weather months. Children should

not walk, skate, or ride on thawing ice on any body of

water.

� Parents should learn CPR and keep a telephone close to

the area where their children are swimming.

Poisoning

Poisoning is a common cause of home accidents,

with toddlers being the ones most vulnerable. Children

are at risk of poisoning from household and personal

care products, medicines, vitamins, indoor plants, lead,
and carbon monoxide. In 2000, 91 children ages 14 and

under died as a result of accidental poisoning. Approxi-

mately 114,000 children in this age group were treated in

the emergency room for accidental poisonings in 2001.

People can keep children safe by being aware of the

potential hazards in the home and by following these

guidelines:

� Medications and cleaning solutions need to be stored in

locked cabinets.

� Medication lids need to be tightly closed with child-

resistant caps.

� Parents should avoid taking medicine in front of chil-

dren and never refer to pills as candy, as children often

mimic the behavior of adults.

� Parents should check the garage for any toxic chemi-

cals and gasoline containers. Items such as windshield

washer fluid, antifreeze, and pesticides are poisonous

and should be placed where children cannot reach

them. In addition, these kinds of items should never be

kept in juice or milk bottles.

� Poisonous plants in the home need to be identified and

either removed or placed where children cannot reach

them.

� Carbon monoxide detectors/alarms should be installed

in homes and recreational vehicles. These should be

placed in the hallway near every separate sleeping area

of the home.

� Insect sprays should not be used around food.
� All painted furniture and toys should be checked for

non-toxic finishes.

� The Poison Control Center phone number should be

posted in a prominent place, where family members

and other caregivers can find it quickly. Caregivers

should call the Poison Control Center (1–800–222–

1222) immediately when a poisoning incident is sus-

pected. The experts at the Poison Center provide direc-

tions on the appropriate actions to take.
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Fire and burn injuries

Fire and burn injury is the fifth leading cause of

child accidental injury-related death. Children make up

20 percent of all fire deaths, and over 30 percent of all

fires that kill children are set by children playing with

fire. Children of all ages set over 100,000 fires each year,

and approximately 20,000 of these are set in homes.

Children aged four and under are at the greatest risk,

with a fire- and burn-related death rate nearly twice that

of all children. This circumstance occurs for several rea-

sons. Young children have a less acute perception of dan-

ger and a limited ability to properly respond to a life-

threatening burn or fire situation. They are also more sus-

ceptible to fire-related asphyxiation, as well as more

prone to burns than adults. The United States Fire

Administration (USFA) encourages parents to teach chil-

dren at an early age about the dangers of playing with

fire in order to help prevent child injuries, fire deaths,

and the number of fires set in homes. The following sug-

gestions will aid in keeping children safe from fires:

� Young children need to be supervised closely. They

should not be left alone even for short periods of time.

� Lighters and matches should be kept in a secured area

and children taught to tell an adult if they find lighters

or matches.

� Parents should look for indications that children may

be playing with fire, for burnt matches under beds or in

closets.

� Families need a home fire escape plan and to practice it

with the children. A meeting place outdoors should be

designated.

� Children should be taught that if a fire occurs, they

should crawl low on the floor, below the smoke, and

get out of the house according to the escape plan. They

should not attempt to get back in the house.

� Children need to know how to stop, drop to the ground,

and roll if their clothes catch on fire.

� Parents should install smoke alarms on every level in

the home, and familiarize children with the sound of

the smoke alarm. They should test the alarm monthly

and replace the battery at least yearly. Having a work-

ing smoke alarm dramatically increases residents’

chances of surviving a fire.

� The thermostat on the hot water heater should be set to

120�F (49�C) or lower. The water temperature should

be checked when bathing or showering children.

� Do not drink or carry very hot beverages or soup when

holding a child.

� Access to the stove should be blocked if possible.

Foods should be cooked on the back burners with pot

handles turned away from the front of the stove. Par-

ents and caregivers should avoid holding a baby or

small child while they are cooking.

Falls

Each year, nearly 3 million children in the United

States are injured in falls. For those under five, falls

cause more than half of all injuries. Even close supervi-

sion is not adequate, as falls can happen very quickly.

They can occur at home as well as away from home.

Although most falls result in only mild bumps and

bruises, many cause serious injuries that require

immediate medical attention. Following these guidelines

may help to prevent children from becoming injured in a

fall:

� Playgrounds should have soft surfaces to cushion chil-

dren if they should fall. Examples of soft surfaces are

those made of items like bark mulch, wood chips, sand,

pea gravel, or shredded tires. Avoid concrete, asphalt,

and dirt surfaces. Even sod can be too hard under cer-

tain weather conditions.

� Chairs and other pieces of furniture in the home should

be kept away from windows. Windows should be

closed and locked when children are around. Residen-

tial windows in tall buildings should have bars or win-

dow guards. Window screens may not prevent children

from falling out a window.

� Stairways must be clear to prevent children from trip-

ping over clutter.

� Throw rugs should be secured to the floor with a rub-

ber pad, double-sided tape, or a piece of foam carpet

backing.

� Safety gates can keep toddlers away from stairs. Gates

should be attached to the wall if they are used at the top

of a staircase.

� Safety belts keep children from falling from shopping

carts.

� As children get older and start riding a bike, a scooter,

or using skates, they should always wear a correctly fit-

ting helmet. If a child falls from one of these while

wearing a helmet, the risk of a brain injury is reduced

by 88 percent. A properly fitting helmet sits evenly on

top of the head (low on the forehead, no more than two

finger widths above the eyebrows), should be comfor-

table but snug, and have straps firm enough so that the

helmet will not rock forward, backward, or side to side.

Airway obstruction injury

Children, especially those under the age of three, are

quite vulnerable to airway obstruction injury because
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they have small upper airways and have relative inex-

perience with chewing. They also have a tendency to

place objects in their mouths. On average, infants

account for approximately 64 percent of choking deaths

among children ages 14 and under. Causes of choking or

airway obstruction-injury deaths include suffocation by

things such as pillows, choking on food or small objects,

and strangulation from window blind and clothing

strings. Anything children can place in their mouths can

be dangerous. Taking the following steps will help pro-

tect children:

� Parents should avoid giving children under age four

any hard, smooth foods that may block or partially

block their airway. These include all nuts, sunflower

seeds, watermelon with seeds, cherries with pits, pop-

corn, hard candy, raw carrots, raw peas, and raw

celery.

� Certain soft foods, such as hot dogs, grapes, and link

sausages, should be chopped into small pieces. These

foods can cause choking because they are the right

shape to block the windpipe.

� When babies start to eat solid food, parents need to

beware of foods such as raw apples or pears. Raw fruit

is difficult for babies to chew properly because their

teeth are just developing.

� Children should sit still while eating and chew food

thoroughly.

� Children should not run, ride in the car, or play sports
with gum, lollipops, or candy in their mouths.

� Buttons, beads, and other small objects need to be

stored safely out of children’s reach.

� Drawstrings should be removed from children’s coats

and sweatshirts. Also window blind cords that pose a

risk for strangulation should be removed.

� Parents should follow manufacturer’s recommenda-

tions regarding toys and check toys frequently for

loose or broken parts.

� Older children should not to leave toys with small pie-

ces or loose game parts where younger children can

reach them.

� A latex balloon should not be given to a child younger

than age eight. Children can choke by inhaling the bal-

loon or a portion of it into their windpipes.

� Parents should obtain and use a ‘‘small parts tester,’’ an

inexpensive child safety device that shows if an object

is small enough to fit in a child’s mouth.

Accidental firearm injury

In the year 2000, 193 children in the United States

ages new infant to 19 died from accidental injuries invol-

ving firearms. A child as young as three has the finger

strength to pull a trigger. Some studies show that by age

eight, 90 percent of children are capable of firing a gun.

Whether people are gun collectors, hunters, or fierce gun

control advocates, they need to ensure their families’

safety by talking with their children about the potential

dangers of guns and what to do if one is found. Parents

should assume that their children may come across a gun

at some point in their youth and proactively teach them

about gun safety. There are a number of programs avail-

able that instruct children, including the very popular

‘‘Eddie Eagle,’’ a program of the National Rifle Associa-

tion (NRA). This program offers a four-step approach to

gun safety: stop, don’t touch, leave the area, and tell an

adult. People who own firearms should follow these

guidelines to prevent accidental shootings:

� Guns need to be stored unloaded in a securely locked

case and out of children’s reach.

� Trigger locks and other safety features should be used.
� Ammunition should be stored in a separate place from

the firearms, locked in a container that is out of chil-

dren’s reach.

� Gun owners should take a firearms safety course to

learn the correct and safe way to use the firearm, and

they should practice firearm safety. Children need to

be taught that guns are not toys. They need to be taught

to always tell an adult about any gun they happen to

find.

Online risks

While online computer exploration opens a world of

possibilities to children, it also may expose them to a

variety of dangers. Teenagers are particularly at risk

because they are more likely to go online unsupervised

and are more likely than younger children to participate

in online discussions. Risks posed by the Internet include

the following:

� Exposure to inappropriate material that is sexual, vio-

lent, hateful, or that encourages activities that are dan-

gerous or illegal.

� Exposure to information or arrangements for an

encounter that could risk children’s safety or the safety

of other family members. In some cases child moles-

ters have used chat rooms, email, and instant messa-

ging to gain a child’s trust and then to arrange a face-

to-face meeting.

There are several signs that children may be at risk

online. These include their spending large amounts of

time online, especially in the evenings; the presence of

pornography on their computers; their making or receiv-
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ing calls from men parents do not know; their receiving

mail, gifts, or packages from people parents do not

know; their turning off the monitor or quickly changing

the screen on the monitor when parents enter the room;

their becoming withdrawn from the family; and their

using an online account that belongs to someone else.

Parents should not feel powerless in the face of

these online risks. There are a variety of measures they

can take to minimize the chances of an online exploiter

victimizing their child. These include the following:

� Children need to be warned about the potential dangers
online and about sexual victimization.

� Parents should spend time online with children.

� Computer should be kept in a common room in the

house, not in the child’s bedroom. It is more difficult

for a predator to communicate with a child when the

computer screen is visible to other members of the

household.

� Parental controls and/or blocking software should be

used.

� Parents should maintain access to the child’s online

account and randomly check his or her email. They

should be open with children about parental access and

state the reasons for it.

� Children should be instructed never to arrange a face-

to-face meeting with someone they meet online; never

to upload pictures of themselves onto the Internet to

people they do not know; never to give out identifying

information such as their name, address, school name,

or telephone number; never to download pictures from

an unknown source; and never to respond to messages

that are suggestive, obscene, or harassing.

Abduction

Publicized crimes involving childhood abductions,

although rare occurrences, frighten many parents and

make them unsure about how best to protect their chil-

dren. According to one study, in 57 percent of the cases,

the victims of child-abduction murder were victims of

opportunity. The tips noted below will help parents les-

sen the opportunity for abduction and kidnapping and

better safeguard their children:

� Parents should teach children to run away from danger,

never towards it. Danger is defined as anything or any-

one that invades their personal space. Children should

be taught to yell loudly, as their safety is more impor-

tant than being polite.

� Children should not be allowed to go places alone, and

they should always be supervised directly by parents or

by another trusted adult. Older children should always

take a friend along when they go somewhere.

� Parents should know where and with whom children

are at all times. They should know children’s friends

and be clear about the places and homes they may visit.

Children should habitually contact their parents when

they arrive and leave a destination and if their plans

change.

� Parents should talk openly with children about safety

and encourage them to report to trusted adults anything

or anyone makes them feel uncomfortable or frigh-

tened. Children should know they have the right to say

no to any unwelcome, confusing, or uncomfortable

attention by others and that they should tell parents

immediately whenever such an experience occurs.

� Babysitters and caregivers should be screened and their
references checked.

� Instead of confusing children with messages about

avoiding strangers, Parents should identify adults to

whom children may talk. Parents should list the people

by name whom they permit their children to visit.

� Parents should avoid using code words but instead use

the ‘‘check first’’ method. Children should be taught

not to talk to anyone, go with anyone, or accept gifts or

candy from anyone without first checking with their

parents or trusted adults in charge.

Common problems

In spite of taking precautions and putting safety

measures into place, accidents, injuries, and crime may

still take place. All children should be taught how to call

for help in an emergency. Instruct them to dial 911 when

emergency assistance is needed and to remain on the

phone as long as they are directed to do so.

Parental concerns

Children can injure themselves in the blink of an

eye. Parents can turn their heads away for a moment, and

a child could pull down a boiling pot of food or swallow

something and choke on it. It is impossible for new par-

ents to anticipate all the potential dangers or safety pro-

blems around babies and children. The trick to keeping

an environment safe for children is to stay one step

ahead of them at all times. By spotting dangers before an

injury happens, parents can protect their children from

harm and protect themselves from stress and heartache.

As children develop, some of the potential dangers may

change. What does not change is the responsibility par-

ents have to provide a safe, trusting environment in

which their children can thrive.
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See also Childproofing.
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Campaign, May 2003. Available online at

<www.safekids.org/content_documents/

nskw03_report.pdf> (accessed August 14, 2004).

Deanna M. Swartout-Corbeil, RN

Safety, infant and toddler see Childproofing

Salmonella food poisoning

Definition

Salmonella food poisoning is a bacterial infection

that causes inflammation (swelling) of the lining of the

stomach and intestines (gastroenteritis). The causative

bacteria is called Salmonella. While domestic and wild

animals, including poultry, pigs, cattle, and pets such as

turtles, iguanas, chicks, dogs, and cats can transmit this

illness, most people become infected by ingesting foods

contaminated with significant amounts of the causative

bacteria.

Description

Improperly handled or undercooked poultry and

eggs are the foods which most frequently cause salmo-

nella food poisoning. Chickens are a major carrier of sal-

monella bacteria, which accounts for its prominence in

poultry products. However, identifying foods which may

be contaminated with salmonella is particularly difficult

KEY TERMS

Airway obstruction injury—An injury that
obstructs the airway and prevents proper breath-
ing, either through strangulation, suffocation, or
choking.

Safety rules for parents

Know where your children are at all times.

Be sensitive to changes in your child’s behavior.

Talk with your child about their schoolwork and activities regularly.

Get to know your child’s teachers, friends, and friends’ families.

Listen sincerely to your children.

Be alert to a teenager or adult who is paying an unusual amount of attention
to your child.

Make sure your children know what to do when approached by a stranger.

Don’t put your child’s name on clothing in a way that is visible to others.

Be aware of your child’s time and activities online.

SOURCE: MetLife, “Protecting Your Child,” http://www.metlife
.com, 2003-5.

(Table by GGS Information Services.)
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because infected chickens typically show no signs or

symptoms. Since infected chickens have no identifying

characteristics, these chickens go on to lay eggs or to be

used as meat.

At one time, it was thought that salmonella bacteria

were only found in eggs which had cracked, thus allow-

ing the bacteria to enter. Ultimately, it was learned that,

because the egg shell has tiny pores, even uncracked

eggs which sat for a time on a surface (nest) contami-

nated with salmonella could themselves become con-

taminated. It is known also that the bacteria can be

passed from the infected female chicken directly into the

substance of the egg before the shell has formed around it.

Anyone may contract salmonella food poisoning,

but the disease is most serious in infants, the elderly, and

individuals with weakened immune systems. In these

individuals, the infection may spread from the intestines

to the blood stream and then to other body sites, causing

death unless the person is treated promptly with antibio-
tics. In addition, people who have had part or all of their

stomach or their spleen removed or who have sickle cell
anemia, cirrhosis of the liver, leukemia, lymphoma,

malaria, louse-borne relapsing fever, or acquired Immu-
nodeficiency syndrome (AIDS) are particularly suscep-

tible to salmonella food poisoning.

Demographics

Although salmonella food poisoning occurs world-

wide, it is most frequently reported in North America

and Europe. Only a small proportion of infected people

are tested and diagnosed, and as few as 1 percent of

cases are actually reported. While the infection rate may

seem relatively low, even an attack rate of less than 0.5

percent in such a large number of exposures results in

many infected individuals. The poisoning typically

occurs in small, localized outbreaks in the general popu-

lation or in large outbreaks in hospitals, restaurants, or

institutions for children or the elderly. In the United

States, salmonella is responsible for about 15 percent of

all cases of food poisoning.

Causes and symptoms

Salmonella food poisoning can occur when someone

drinks unpasteurized milk or eats undercooked chicken

or eggs, or salad dressings or desserts which contain raw

eggs. Even if salmonella-containing foods such as

chicken are thoroughly cooked, any food can become

contaminated during preparation if conditions and equip-

ment for food preparation are unsanitary.

Other foods can then be accidentally contaminated

if they come into contact with infected surfaces. In addi-

tion, children have become ill after playing with turtles

or iguanas and then eating without washing their hands.

Because the bacteria are shed in the feces for weeks after

infection with salmonella, poor hygiene can allow such a

carrier to spread the infection to others.

Symptoms appear about one to two days after infec-

tion and include fever (in 50% of patients), nausea and
vomiting, diarrhea, and abdominal cramps and pain.
The diarrhea is usually very liquid and rarely contains

mucus or blood. Diarrhea usually lasts for about four

days. The illness usually ends in about five to seven

days.

Serious complications are rare, occurring most often

in individuals with other medical illnesses. Complica-

tions occur when the salmonella bacteria make their way

into the bloodstream (bacteremia). Once in the blood-

stream, the bacteria can enter any organ system through-

out the body, causing disease. Other infections which

can be caused by salmonella include:

� bone infections (osteomyelitis)

� joint infections (arthritis)
� infection of the sac containing the heart (pericarditis)
� infection of the tissues which cover the brain and

spinal cord (meningitis)

� infection of the liver (hepatitis)
� lung infections (pneumonia)

� infection of aneurysms (aneurysms are abnormal out-

pouchings which occur in weak areas of the walls of

blood vessels)

� infections in the center of already-existing tumors or

cysts

Diagnosis

Under appropriate laboratory conditions, salmonella

can be grown and then viewed under a microscope for

identification. Early in the infection, the blood is far

more likely to positively show a presence of the salmo-

nella bacterium when a sample is grown on a nutrient

substance (culture) for identification purposes. Even-

tually, however, positive cultures can be obtained from

the stool and in some cases from a urine culture.

Treatment

Even though salmonella food poisoning is a bacter-

ial infection, most practitioners do not treat simple cases

with antibiotics. Studies have shown that using antibio-
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tics does not usually reduce the length of time that the

patient is ill. Paradoxically, it appears that antibiotics do,

however, cause the patient to shed bacteria in their feces

for a longer period of time. In order to decrease the

length of time that a particular individual is a carrier who

can spread the disease, antibiotics are generally not

given.

In situations where an individual has a more severe

type of infection with salmonella bacteria, a number of

antibiotics may be used. Chloramphenicol was the first

antibiotic successfully used to treat salmonella food poi-

soning. It is still a drug of choice in developing countries

because it is so inexpensive, although some resistance

has developed to it. Ampicillin and trimethoprim-sulfo-

namide have been used successfully in the treatment of

infections caused by chloramphenicol-resistant strains.

Newer types of antibiotics, such as cephalosporin or qui-

nolone, are also effective. These drugs can be given by

mouth or through a needle in the vein (intravenously) for

very ill patients. With effective antibiotic therapy,

patients feel better in 24 to 48 hours, the temperature

returns to normal in three to five days, and the patient is

generally recovered by ten to 14 days.

Prognosis

The prognosis for uncomplicated cases of salmo-

nella food poisoning is excellent. Most people recover

completely within a week’s time. In cases in which other

medical problems complicate the illness, prognosis

depends on the severity of the other medical conditions,

as well as the specific organ system infected with

salmonella.

Prevention

Prevention of salmonella food poisoning involves

the proper handling and cooking of foods likely to carry

the bacteria. This means that recipes utilizing uncooked

eggs (Caesar salad dressing, meringue toppings,

mousses) need to be modified to eliminate the raw eggs.

Not only should chicken be cooked thoroughly, until no

pink juices flow, but all surfaces and utensils used on

raw chicken must be carefully cleaned to prevent salmo-

nella from contaminating other foods. Careful hand

washing is a must before, during, and after all food pre-

paration involving eggs and poultry. Hand washing is

also important after handling and playing with pets such

as turtles, iguanas, chicks, dogs and cats.

Parental concerns

Because children are notoriously bad at hand wash-

ing, parents want to be particularly vigilant to make sure

that careful hand washing is followed, especially if

someone in the home is actually ill with salmonella food

poisoning. In this case, extra precautions should be

taken. Children should not share foods, utensils, bev-

erages, etc. Hand washing after toileting or diaper

changes should be undertaken with extra care to avoid

spreading the infection to others. The healthcare provider

should give the family guidance regarding when a reco-

vering child should return to school or daycare.

Resources

BOOKS

Cleary, Thomas G. ‘‘Salmonella.’’ In Nelson Textbook of
Pediatrics. Edited by Richard E. Behrman et al.

Philadelphia: Saunders, 2004.

Eisenstein, Barry I., and Dori F. Zaleznik.

‘‘Enterobacteriaceae.’’ In Principles and Practice of

Exposure to the Salmonella enteritidis bacterium usually

occurs by contact with contaminated food. (Photograph by

Oliver Meckes. Photo Researchers, Inc.)

KEY TERMS

Carrier—A person who possesses a gene for an
abnormal trait without showing signs of the disor-
der. The person may pass the abnormal gene on to
offspring. Also refers to a person who has a particu-
lar disease agent present within his/her body, and
can pass this agent on to others, but who displays
no symptoms of infection.

Gastroenteritis—Inflammation of the stomach and
intestines that usually causes nausea, vomiting,
diarrhea, abdominal pain, and cramps.
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Infectious Diseases. Edited by Gerald L. Mandell.

London: Churchill Livingstone, Inc., 2000.

ORGANIZATIONS

Centers for Disease Control and Prevention. 1600 Clifton Rd.,
NE, Atlanta, GA 30333. Web site: <www.cdc.gov>.

Rosalyn Carson-DeWitt, MD

Sanfilippo’s syndrome see
Mucopolysaccharidoses

Sarcomas
Definition

A sarcoma is a cancerous (malignant) bone tumor.

Description

A primary bone tumor originates in or near a bone.

Most primary bone tumors are benign, and the cells that

compose them do not spread (metastasize) to nearby tis-

sue or to other parts of the body.

A sarcoma is a type of malignant primary bone

tumor. Malignant primary bone tumors account for less

than 1 percent of all cancers diagnosed in the United

States. They can infiltrate nearby tissues, enter the blood-

stream, and metastasize to bones, tissues, and organs far

from the original malignancy. Malignant primary bone

tumors are characterized as either bone cancers which

originate in the hard material of the bone or soft-tissue

sarcomas which begin in blood vessels, nerves, or tissues

containing muscles, fat, or fiber.

Types of bone tumors

Osteogenic sarcoma, or osteosarcoma, is the most

common form of bone cancer, accounts for 6 percent of

all instances of the disease, and for about 5 percent of all

cancers that occur in children. Nine hundred new cases

of osteosarcoma are diagnosed in the United States every

year. The disease usually affects teenagers and is almost

twice as common in boys as in girls.

Osteosarcomas, which grow very rapidly, can

develop in any bone but most often occur along the edge

or on the end of one of the fast-growing long bones that

support the arms and legs. About 80 percent of all osteo-

sarcomas develop in the parts of the upper and lower leg

nearest the knee (the distal femur or in the proximal

tibia). The next likely location for an osteosarcoma is the

bone of the upper arm closest to the shoulder (the proxi-

mal humerus).

Ewing’s sarcoma is the second most common form

of childhood bone cancer. Accounting for fewer than 5

percent of bone tumors in children, Ewing’s sarcoma

usually begins in the soft tissue (the marrow) inside

bones of the leg, hips, ribs, and arms. It rapidly infiltrates

the lungs and may metastasize to bones in other parts of

the body.

More than 80 percent of patients who have Ewing’s

sarcoma are white, and the disease most frequently

affects children between the ages five and nine and

young adults between ages 20 and 30. About 27 percent

of all cases of Ewing’s sarcoma occur in children under

the age of ten, and 64 percent occur in adolescents

between the ages of ten and 20.

Chondrosarcomas are cancerous bone tumors that

most often appear in middle age. Usually originating in

strong connective tissue (cartilage) in ribs or leg or hip

bones, chondrosarcomas grow slowly. They rarely

spread to the lungs. It takes years for a chondrosarcoma

to metastasize to other parts of the body, and some of

these tumors never spread.

Parosteal osteogenic sarcomas, fibrosarcomas, and

chordomas are rare. Parosteal osteosarcomas generally

involve both the bone and the membrane that covers it.

Fibrosarcomas originate in the ends of the bones in the

arm or leg and then spread to soft tissue. Chordomas

develop on the skull or spinal cord.

Osteochondromas, which usually develop between

the ages of ten and 20, are the most common noncancer-

ous primary bone tumors. Giant cell tumors generally

develop in a section of the thigh bone near the knee.

Giant cell tumors are originally benign but sometimes

become malignant.

Causes and symptoms

The cause of bone cancer is unknown, but the ten-

dency to develop it may be inherited. Children who have

bone tumors are often tall for their age, and the disease

seems to be associated with growth spurts that occur dur-

ing childhood and adolescence. Injuries can make the

presence of tumors more apparent but do not cause them.

A bone that has been broken or exposed to high

doses of radiation used to treat other cancers is more

likely than other bones to develop osteosarcoma. A his-

tory of noncancerous bone disease also increases bone-

cancer risk.
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The amount of radiation in diagnostic x rays poses

little or no danger of bone-cancer development, but chil-

dren who have a family history of the most common

childhood cancer of the eye (retinoblastoma) or who

have inherited rare cancer syndromes have a greater-

than-average risk of developing bone cancer. Exposure

to chemicals found in some paints and dyes can slightly

raise the risk.

Both benign and malignant bone tumors can distort

and weaken bone and cause pain, but benign tumors are

generally painless and asymptomatic.

It is sometimes possible to feel a lump or mass, but

pain in the affected area is the most common early symp-

tom of bone cancer. Pain is not constant in the initial

stages of the disease, but it is aggravated by activity and

may be worse at night. If the tumor is located on a leg

bone, the patient may limp. Swelling and weakness of

the limb may not be noticed until weeks after the pain

begins.

Other symptoms of bone cancer include:

� a bone that breaks for no apparent reason
� difficulty moving the affected part of the body

� fatigue
� fever
� a lump on the trunk, an arm or leg, or another bone

� persistent, unexplained back pain
� weight loss

Diagnosis

Physical examination and routine x rays may yield

enough evidence to diagnose benign bone tumors, but

removal of tumor tissue for microscopic analysis

(biopsy) is the only sure way to rule out malignancy.

A needle biopsy involves using a fine, thin needle to

remove small bits of tumor, or a thick needle to extract

tissue samples from the innermost part (the core) of the

growth. An excisional biopsy is the surgical removal of a

small, accessible tumor. An incisional biopsy is per-

formed on tumors too large or inaccessible to be comple-

tely removed. The surgeon performing an incisional

biopsy cuts into the patient’s skin and removes a portion

of the exposed tumor. Performed under local or general

anesthetic, biopsy reveals whether a tumor is benign or

malignant and identifies the type of cancer cells the

malignant tumor contains.

Bone cancer is usually diagnosed about three

months after symptoms first appear, and 20 percent of

malignant tumors have metastasized to the lungs or other

parts of the body by that time.

Imaging techniques

The following procedures are used, in conjunction

with biopsy, to diagnose bone cancer:

� Bone x rays usually provide a clear image of

osteosarcomas.

� Computerized axial tomography (CAT scan), a specia-

lized x ray that uses a rotating beam to obtain detailed

information about an abnormality and its physical rela-

tionship to other parts of the body, can differentiate

between osteosarcomas and other types of bone

tumors, illustrate how tumor cells have infiltrated other

tissues, and help surgeons decide which portion of a

growth would be best to biopsy. Because more than

four of every five malignant bone tumors metastasize

to the lungs, a CAT scan of the chest is performed to

see if these organs have been affected. Chest and

abdominal CAT scans are used to determine whether

Ewing’s sarcoma has spread to the lungs, liver, or

lymph nodes.

� Magnetic resonance imaging (MRI), a specialized scan

that relies on radio waves and powerful magnets to

reflect energy patterns created by tissue abnormalities

and specific diseases, provides more detailed informa-

tion than does a CAT scan about tumors and marrow

cavities of the bone and can sometimes detect clusters

of cancerous cells that have separated from the original

tumor. This valuable information helps surgeons select

the most appropriate approach for treatment.

� Radionuclide bone scans involve injecting a small

amount of radioactive material into a vein. Primary

tumors or cells that have metastasized absorb the radio-

active material and show up as dark spots on the scan.

Cytogenic and molecular genetic studies, which

assess the structure and composition of chromosomes

and genes, may also be used to diagnose osteosarcoma.

These tests can sometimes indicate what form of treat-

ment is most appropriate.

Laboratory studies

A complete blood count (CBC) reveals abnormal-

ities in the blood and may indicate whether bone marrow

has been affected. A blood test that measures levels of

the enzyme lactate dehydrogenase (LDH) can help pre-

dict the likelihood of a specific patient’s survival.

Immunohistochemistry involves adding special anti-

bodies and chemicals or stains to tumor samples. This

technique is effective in identifying cells that are found
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in Ewing’s sarcoma but are not present in other malig-

nant tumors.

Reverse transcription polymerase chain reaction

(RTPCR) relies on chemical analysis of the substance in

the body that transmits genetic information (RNA) to

evaluate the effectiveness of cancer therapies, identify

mutations consistent with the presence of Ewing’s sar-

coma, and reveal cancer that recurs after treatment has

been completed.

Staging

Once bone cancer has been diagnosed, the tumor is

staged. This process indicates how far the tumor has

spread from its original location. The stage of a tumor

suggests which form of treatment is most appropriate

and predicts how the condition will probably respond to

therapy.

An osteosarcoma may be localized or metastatic. A

localized osteosarcoma has not spread beyond the bone

where it arose or beyond nearby muscles, tendons, and

other tissues. A metastatic osteosarcoma has spread to

the lungs, to bones not directly connected to the bone in

which the tumor originated, or to other tissues or organs.

Treatment

In the 1960s, amputation was the only treatment for

bone cancer. Between then and the early 2000s che-
motherapy drugs and innovative surgical techniques

improved survival with intact limbs. Because osteosar-

coma is so rare, patients should consider undergoing

treatment at a major cancer center staffed by specialists

familiar with the disease.

A treatment plan for bone cancer, developed after

the tumor has been diagnosed and staged, may include

the following:

� Amputation may be the only therapeutic option for

large tumors involving nerves or blood vessels that

have not responded to chemotherapy. MRI scans indi-

cate how much of the diseased limb must be removed,

and surgery is planned to create a cuff, formed of mus-

cles and skin, around the amputated bone. Following

surgery, an artificial (prosthetic) leg is fitted over the

cuff. A patient who actively participates in the rehabili-

tation process may be walking independently as soon

as three months after the amputation.

� Chemotherapy is usually administered in addition to

surgery, to kill cancer cells that have separated from

the original tumor and spread to other parts of the

body. Although chemotherapy can increase the like-

lihood of later development of another form of cancer,

the American Cancer Society maintains that the need

for chemotherapeutic bone-cancer treatment is much

greater than the potential risk.

� Surgery, coordinated with diagnostic biopsy, enhances

the probability that limb-salvage surgery can be used to

remove the cancer while preserving nearby blood ves-

sels and bones. A metal rod or bone graft is used to

replace the area of bone removed, and subsequent sur-

gery may be needed to repair or replace rods that

become loose or break. Patients who have undergone

limb-salvage surgery need intensive rehabilitation. It

may take as long as a year for a patient to regain full

use of a leg following limb-salvage surgery, and

patients who have this operation may eventually have

to undergo amputation.

� Radiation therapy is used often to treat Ewing’s

sarcoma.

� Rotationoplasty, sometimes performed after a leg

amputation, involves attaching the lower leg and foot

to the thigh bone, so that the ankle replaces the knee. A

prosthetic is later added to make the leg as long as it

should be. Prosthetic devices are not used to lengthen

limbs that remain functional after amputation to

remove osteosarcomas located on the upper arm. When

an osteosarcoma develops in the jawbone, the entire

lower jaw is removed. Bones from other parts of the

body are later grafted on remaining bone to create a

new jaw.

Follow-up treatments

After a patient completes the final course of che-

motherapy, CAT scans, bone scans, x rays, and other

diagnostic tests may be repeated to determine if any

traces of tumor remain. If none is found, treatment is dis-

continued, but patients are advised to see their oncologist

and orthopedic surgeon every two or three months for

the following year. X rays of the chest and affected bone

are taken every four months. An annual echocardiogram

is recommended to evaluate any adverse effect che-

motherapy may have had on the heart, and CT scans are

performed every six months.

Patients who have received treatment for Ewing’s

sarcoma are examined often—at gradually lengthening

intervals—after completing therapy. Accurate growth

measurements are taken during each visit and blood is

drawn to be tested for side effects of treatment. X rays,

CT scans, bone scans, and other imaging studies are gen-

erally performed every three months during the first

year. If no evidence of tumor growth or recurrence is

indicated, these tests are performed less frequently in the

following years.
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Some benign bone tumors shrink or disappear with-

out treatment. However, regular examinations are

recommended to determine whether these tumors have

changed in any way.

Prognosis

Benign brain tumors rarely recur, but sarcomas can

reappear after treatment was believed to have eliminated

every cell.

Likelihood of long-term survival depends on the

type and location of the tumor, how much the tumor has

metastasized, and on what organs, bones, or tissues have

been affected.

More than 85 percent of patients survive for more

than five years after complete surgical removal of low-

grade osteosarcomas (tumors that arise in mature tissue

and contain a small number of cancerous cells). About

25 to 30 percent of patients diagnosed with high-grade

osteosarcomas (tumors that develop in immature tissue

and contain a large number of cancer cells) die of the

disease.

Two-thirds of all children diagnosed with Ewing’s

sarcoma live for more than five years after the disease is

detected. The outlook is most favorable for children

under the age of ten, and least favorable in patients

whose cancer is not diagnosed until after it has metasta-

sized: fewer than three of every ten of these patients

remain alive five years later. More than 80 percent of

patients whose Ewing’s sarcoma is confined to a small

area and surgically removed live, for at least five years.

Postsurgical radiation and chemotherapy add years to

their lives. More than 70 percent of patients live five

years or more with a small Ewing’s sarcoma that cannot

be removed, but only three out of five patients with

large, unremovable tumors survive that long.

Prevention

There is no known way to prevent bone cancer.

Parental concerns

Careful attention to a child’s diet can be very helpful

for patients with cancer. This can be difficult when the

cancer and/or the treatments are affecting the appetite,

however. Whole foods, including grains, beans, fresh

fruits and vegetables, and high quality fats, should be

emphasized in the diet, while processed foods should be

A specimen of a femur bone indicating the cancerous growth around the knee. Osteosarcoma is the most common primary

cancer of the bone. (Photo Researchers, Inc.)
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avoided. Increased consumption of fish, especially cold-

water fish such as salmon, mackerel, halibut, and tuna,

provides a good source of omega-3 fatty acids. Nutri-

tional supplements can build strength and help maintain

it during and following chemotherapy, radiation, or

surgery.

Guided imagery and relaxation techniques can be

helpful for children undergoing difficult treatments. Sup-

port groups for the child and the family can be very help-

ful and can give provide an important emotional outlet

for the child, the parents, and the siblings.

Resources

BOOKS

Brennan, Murray F., et al. Diagnosis and Management of
Sarcoma. Oxford, UK: Isis Medical Media Limited, 2002.

Ewing’s Sarcoma: A Medical Dictionary, Bibliography, and
Annotated Research Guide to Internet References. San
Diego, CA: Icon Group International, 2004.
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American Cancer Society. 1599 Clifton Rd., NE, Atlanta, GA
30329–4251. Web site: <www.cancer.org>.

CancerCare Inc. 1180 Avenue of the Americas, New York,

NY 10036. Web site: <www.cancercare.org>.

National Cancer Institute. Building 31, Room 10A31, 31

Center Drive, MSC 2580, Bethesda, MD 20892–2580.

Web site: <www.nci.nih.gov>.

WEB SITES

‘‘Ewing’s Sarcoma.’’ Children’s Cancer Web, January 11,
2003. Available online at <www.cancerindex.org/ccw/

guide2e.htm> (accessed December 30, 2004).

Maureen Haggerty

Rosalyn Carson-DeWitt, MD

Savant syndrome
Definition

Savant syndrome occurs when a person with below

normal intelligence displays a special talent or ability in
a specific area.

Description

Children who display savant syndrome have tradi-

tionally been referred to as idiot, retarded, or autistic

savants. The negative connotations of the term ‘‘idiot’’

have led to the disuse of idiot savant. Because the syn-

drome is often associated with autism, the term autistic

savant is more frequently heard. The first known descrip-

tion of a person displaying savant syndrome occurred in

a German psychology journal in 1751. The term savant

was first used in 1887 by J. Langdon Down (the doctor

for whomDown syndrome is named).

Demographics

About half of all children with savant syndrome are

autistic. Approximately 10 percent of all children with

autism have savant syndrome. The rate increases to 25

percent of children with autism who have an IQ over 35.

(Many autistic children have lower IQs.) About three

times as many boys as girls have savant syndrome. This

may be because more boys than girls are affected with

autism. Less than 1 percent of the non-autistic popula-

tion, including those with mental retardation and other

developmental disorders, have savant syndrome.

Causes and symptoms

The causes of savant syndrome were as of 2004 not

known. Some researchers hypothesize that it is caused

by a change in a gene or genes, and others believe that it

is caused by some kind of damage to the left hemisphere

of the brain with compensation for this injury occurring

in the right hemisphere. The reasons for the syndrome

are not at all clear, however, and more research needs to

be done.

Children with savant syndrome have an exceptional

talent or skill in a particular area, such as the ability to

process mathematical calculations at a phenomenal

speed. Savant skills occur in a number of different areas,

including music, visual arts, and mathematics. Experts

believe that the most common skill demonstrated by

savants is extraordinary memory. Children with savant

syndrome may be able to memorize extensive amounts

of data in such areas as sports statistics, population fig-

ures, and historical or biographical data. One particular

skill common to those with savant syndrome is the abil-

ity to calculate what day of the week a particular date fell

on or will fall on.

Diagnosis

Savant syndrome is diagnosed when a child’s ability

in one area is exceptionally higher than would be

expected given his or her IQ or general level of

functioning.
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Treatment

Savant syndrome is not known to have any draw-

backs, so it does not have to be treated itself. The under-

lying disorders that usually accompany savant syndrome

need to be treated, and it is believed that making use

of the special talent of the child with savant syndrome

may help treat the child’s underlying developmental

disorders.

Prognosis

The special skill associated with savant syndrome in

a specific child is usually present for life. There has been

at least one report of the skill being lost when progress

was gained in other areas, but this appears to be very

rare. In general, if the level of the skill changes it

improves as the skill is practiced.

Prevention

There is no known way to prevent savant syndrome.

Parental concerns

Children with savant syndrome have a very special

skill that can be nurtured. These children may respond

better to treatments for any underlying disorder that

make use in some way of the childs special underlying

interest and talent.

See also Autism.

Resources

BOOKS

Hermelin, Beate. Bright Splinters of the Mind: A Personal
Story of Research with Autistics Savant. Philadelphia:
J. Kingsley, 2001.

PERIODICALS

Bolte, Sven, and Fritz Poustka. ‘‘Comparing the Intelligence

Profiles of Savant and Nonsavant Individuals with

Autistic Disorder.’’ Intelligence– 32, no. 2 (June 2004):
121131.

WEB SITES

Edelson, Stephen M. ‘‘Autistic Savant.’’ Center for the Study of
Autism. Available online at <www.autism.org/

savant.html> (accessed October 17, 2004).

Tish Davidson, A.M.

Scabies

Definition

Scabies is a relatively contagious infection caused

by a tiny mite called Sarcoptes scabiei.

Description

Scabies is caused by a tiny insect about 0.3 mm long

called a mite. When a human comes in contact with the

female mite, the mite burrows under the skin, laying

eggs along the line of its burrow. These eggs hatch, and

the resulting offspring rise to the surface of the skin,

mate, and repeat the cycle either within the skin of the

original host or within the skin of its next victim.

The intense itching almost always caused by scabies

is due to a reaction within the skin to the feces of the

mite. The first time someone is infected with scabies, he

or she may not notice any itching for a number of weeks

(four to six weeks). With subsequent infections, the itchi-

ness begins within hours of picking up the first mite.

Demographics

Prevalence rates are not clear; some studies suggest

that between 6 and 27 percent of the population have sca-

bies at any one time. Scabies is more common among

schoolchildren and individuals living in crowded

conditions.

Causes and symptoms

Scabies is most common among people who live in

overcrowded conditions and whose ability to practice

good hygiene is limited. Scabies can be passed between

people by close skin contact. Although the mites can

only live away from human skin for about three days,

sharing clothing or bedclothes can pass scabies among

family members or close contacts. In May 2002, the

Centers for Disease Control (CDC) included scabies in

KEY TERMS

Autism—A developmental disability that appears
early in life, in which normal brain development is
disrupted and social and communication skills are
retarded, sometimes severely.
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its updated guidelines for the treatment of sexually
transmitted diseases.

The itching (pruritus) from scabies is worse after a

hot shower and at night. Burrows are seen as winding,

slightly raised gray lines along the skin. The female mite

may be seen at one end of the burrow, as a tiny pearl-like

bump underneath the skin. Because of the intense itch-

ing, burrows may be obscured by scratch marks left by

the patient. The most common locations for burrows are

the sides of the fingers, between the fingers, the top of

the wrists, around the elbows and armpits, around the

nipples of the breasts in women, in the genitalia of men,

around the waist (beltline), and on the lower part of the

buttocks. Babies may have burrows on the soles of their

feet, palms of their hands, and faces.

Scratching seems to serve some purpose in scabies,

as the mites are apparently often inadvertently removed.

Most infestations with scabies are caused by no more

than 15 mites altogether.

Infestation with huge numbers of mites (on the order

of thousands to millions) occurs when an individual does

not scratch or when an individual has a weakened

immune system. These patients include the elderly; those

who live in institutions; the mentally retarded or physi-

cally infirm; those who have other diseases which affect

the amount of sensation they have in their skin (leprosy

or syringomyelia); leukemia or diabetes sufferers; those

taking medications which lower their immune response

(cancer chemotherapy or immunosuppressant drugs

given after organ transplantation); or people with other

diseases which lower their immune response (such as

acquired immunodeficiency syndrome or AIDS). This
form of scabies, with its major infestation, is referred to

as crusted scabies or Norwegian scabies. Infected

patients have thickened, crusty areas all over their

bodies, including over the scalp. Their skin is scaly.

Their fingernails may be thickened and horny.

Diagnosis

Diagnosis can be made simply by observing the

characteristic burrows of the mites causing scabies. A

sterilized needle can be used to explore the pearly bump

at the end of a burrow, remove its contents, and place it

on a slide to be examined. The mite itself may then be

identified under a microscope.

Occasionally, a type of mite carried on dogs (Sar-
coptes scabiei var. canis) may infect humans. These

mites cannot survive for very long on humans, and so the

infection is very light.

Treatment

Several types of lotions (usually containing 5% per-

methrin) can be applied to the body and left on for 12 to

24 hours. One topical application is usually sufficient,

although the scabicide may be reapplied after a week if

mites remain. Preparations containing lindane are no

longer recommended for treating scabies because of the

potential for damage to the nervous system. Itching can

be lessened by the use of calamine lotion or antihista-

mine medications.

In addition to topical medications, the doctor may

prescribe oral ivermectin, a drug that was originally

developed for veterinary practice as a broad-spectrum

antiparasite agent. Studies done in humans, however,

have found that ivermectin is as safe and effective as

topical medications for treating scabies. A study pub-

lished in 2003 reported that ivermectin is safe for people

in high-risk categories, including those with compro-

mised immune systems.

Prognosis

The prognosis for complete recovery from scabies

infestation is excellent. In patients with weak immune

systems, the biggest danger is that the areas of skin

involved with scabies will become secondarily infected

with bacteria.

Prevention

Good hygiene is essential in the prevention of sca-

bies. When a member of a household is diagnosed with

Close-up view of a scabies skin infection. (� Dr. P Marazzi/

Photo Researchers, Inc.)
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scabies, all that person’s recently worn clothing and bed-

ding should be washed in very hot water.

Parental concerns

One of the biggest concerns among family members

of an individual with scabies is its ready transmissibility.

Care should be taken to avoid sharing bedding, towels,

and clothing with an infected family member. Some

healthcare providers recommend that all family members

be treated with a scabicide, whether or not scabies is evi-

dent. Linens of all family members should be washed in

the hottest water possible to avoid cross-contamination.

Resources

BOOKS

‘‘Arthropod Bites and Infestations.’’ In Nelson Textbook of
Pediatrics. Edited by Richard E. Behrman et al.

Philadelphia: Saunders, 2004.

‘‘Infestations and Bites.’’ In Clinical Dermatology, 4th ed.
Edited by Thomas P. Habif et al. St. Louis, MO: Mosby,

2004.

‘‘Scabies.’’ In Ferri’s Clinical Advisor: Instant Diagnosis and
Treatment. Edited by Fred F. Ferri. St. Louis, MO: Mosby,

2004.

ORGANIZATIONS

American Academy of Dermatology (AAD). 930 East
Woodfield Road, Schaumburg, IL 60173. Web site:

<www.aad.org>.Web sites

‘‘Facts about Scabies.’’ Available online at

<www.safe2use.com/pests/scabies/scabies.htm>

(accessed December 30, 2004).

Rosalyn Carson-DeWitt, MD

Rebecca J. Frey, PhD

Scarlatina see Scarlet fever

Scarlet fever

Definition

Scarlet fever is a rash that complicates a bacterial

throat infection called strep throat.

Description

Scarlet fever, also known as scarlatina, gets its name

from the fact that the patient’s skin, especially on the

cheeks, is flushed. The disease primarily affects children.

A sore throat and a raised, sandpaper-like rash over

much of the body are accompanied by fever and slug-

gishness (lethargy). The fever usually subsides within a

few days, and recovery is complete by two weeks. After

the fever is gone, the skin on the face and body flakes;

the skin on the palms of the hands and soles of the feet

peels more dramatically. Treatment for scarlet fever is

intended to offset the possibility of serious complications

such as rheumatic fever (a heart disease) or kidney

inflammation (glomerulonephritis) can develop.

Scarlet fever is highly contagious and is spread by

sneezing, coughing, or direct contact. The incubation

period is three to five days, with symptoms usually

beginning on the second day of the disease and lasting

from four to ten days.

Early in the twentieth century, severe scarlet fever

epidemics were common. In the early 2000s, the disease

is rare. Antibiotics have helped, and it is possible that

the strain of bacteria that causes scarlet fever has become

weaker with time.

Demographics

Scarlet fever primarily affects children between the

ages of five and 15 years. Approximately 10 percent of

all children who have strep throat develop the character-

istic scarlet fever rash.

Causes and symptoms

Scarlet fever is caused by group A streptococcal

bacteria (S. pyogenes), highly toxic microbes that can

also cause strep throat, wound or skin infections, pneu-
monia, and serious kidney infections. The group A

streptococci are hemolytic bacteria, which means that

they have the ability to break red blood cells. The strain

of streptococcus that causes scarlet fever, unlike the one

that causes most strep throats, produces an erythrogenic

toxin, which causes the skin to flush.

KEY TERMS

Mite—An insect parasite belonging to the order
Acarina. The organism that causes scabies is a
mite.

Pruritus—The symptom of itching or an uncontrol-
lable sensation leading to the urge to scratch.

Topical—Not ingested; applied to the outside of
the body, for example to the skin, eye, or mouth.
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The main symptoms and signs of scarlet fever are

fever, lethargy, sore throat, and a bumpy rash that

blanches under pressure. The rash appears first on the

upper chest and spreads to the neck, abdomen, legs,

arms, and in folds of skin such as under the arm or groin.

In scarlet fever, the skin around the mouth tends to be

pale, while the cheeks are flushed. The patient usually

has a ‘‘strawberry tongue,’’ in which inflamed bumps on

the tongue rise above a bright red coating. Finally, dark

red lines (called Pastia’s lines) may appear in the creases

of skin folds.

Diagnosis

Cases of scarlet fever are usually diagnosed and

treated by pediatricians or family medicine practitioners.

The chief diagnostic signs of scarlet fever are the charac-

teristic rash, which spares the palms and soles of the feet,

and the presence of a strawberry tongue in children.

Strawberry tongue is rarely seen in adults.

The doctor will take note of the signs and symptoms

to eliminate the possibility of other diseases. For exam-

ple, scarlet fever can be distinguished from measles, a
viral infection that is also associated with a fever and

rash, by the quality of the rash, the presence of a sore

throat in scarlet fever, and the absence of the severe eye

inflammation and severe runny nose that usually accom-

pany measles.

Treatment

Although scarlet fever often clears up spontaneously

within a few days, antibiotic treatment with either oral or

injectable penicillin is usually recommended to reduce

the severity of symptoms, prevent complications, and

prevent spread to others. Antibiotic treatment shortens

the course of the illness in small children but may not do

so in adolescents or adults. Nevertheless, treatment with

antibiotics is important to prevent complications.

One benzathine penicillin injection is required for

treatment. But since penicillin injections are painful, oral

penicillin may be preferable. If the patient is unable to

tolerate penicillin, alternative antibiotics such as erythro-

mycin or clindamycin may be used. However, the entire

course of antibiotics, usually ten days, needs to be fol-

lowed for the therapy to be effective. Because symptoms

subside quickly, there is a temptation to stop therapy pre-

maturely. It is important to take all of the pills in order to

kill the bacteria. Not completing the course of therapy

increases the risk of developing rheumatic fever and kid-

ney inflammation.

Bed rest is not necessary, nor is isolation of the

patient. Acetaminophenmay be given for fever or relief

of pain.

Prognosis

If treated promptly with antibiotics, full recovery is

expected. Once a patient has had scarlet fever, the person

develops immunity and cannot develop it again.

Prevention

Avoiding exposure to children who have the disease

helps prevent the spread of scarlet fever.

Parental concerns

The most important thing to do for children with

scarlet fever is to carefully and completely follow the

Scarlet fever is characterized by a sandpaper-like rash on

reddened skin. (� Biophoto Associates/Photo Researchers,

Inc.)
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healthcare provider’s instructions for administering a

course of antibiotics.

See also Strep throat.

Resources

WEB SITES

Balentine, Jerry. ‘‘Scarlet Fever.’’ eMedicine, November 2,

2004. Available online at <www.emedicine.com/emerg/

topic518.htm> (accessed December 30, 2004).

Goldenring, John. ‘‘Scarlet Fever.’’MedlinePlus, November

11, 2003. Available online at <www.nlm.nih.gov/

medlineplus/ency/article/000974.htm> (accessed

December 30, 2004).
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American Academy of Pediatrics. 141 Northwest Point Blvd.,
Elk Grove Village, IL 60007-1098. Web site:

<www.aap.org>.

Sally J. Jacobs, EdD

Rosalyn Carson-DeWitt, MD

Scheie syndrome see
Mucopolysaccharidoses

Schizophrenia

Definition

Schizophrenia is a mental illness characterized by

disordered thinking, delusions, hallucinations, emotional

disturbance, and withdrawal from reality.

Description

Some experts view schizophrenia as a group of

related illnesses with similar characteristics. Although

the term, coined in 1911 by Swiss psychologist Eugene

Bleuler (1857–1939), is associated with the idea of a

‘‘split’’ mind, the disorder is different from a ‘‘split per-

sonality’’ (dissociative identity disorder), with which it is

frequently confused. In the United States, schizophrenics

occupy more hospital beds than patients suffering from

cancer, heart disease, or diabetes. At any given time,

they account for up to half the beds in long-term care

facilities and 40 percent of the treatment days.

Demographics

The incidence of childhood schizophrenia is thought

to be one in 10,000 births. In comparison, the incidence

among adolescents and adults is approximately one in

100. The condition occurs with equal frequency in males

and females (although the onset of symptoms is usually

earlier in males). At least 2.5 million Americans are

thought to be afflicted with schizophrenia, with an esti-

mated 100,000 to 200,000 new cases every year. Schizo-

phrenia is commonly thought to disproportionately affect

people in the lowest socioeconomic groups, although

some people claim that socially disadvantaged persons

with schizophrenia are only more visible than their more

privileged counterparts, not more numerous.

Causes and symptoms

While the exact cause of schizophrenia is not

known, it is believed to be caused by a combination of

physiological and environmental factors. Studies have

shown that there is clearly a hereditary component to the

disorder. Family members of schizophrenics are ten

times more prone to schizophrenia than the general

population, and identical twins of schizophrenics have a
46 percent likelihood of having the illness themselves.

Relatives of schizophrenics also have a higher incidence

of other milder psychological disorders with some of the

same symptoms as schizophrenia, such as suspicion,

communication problems, and eccentric behavior.

In the years following World War II (1939–45),

many doctors blamed schizophrenia on bad parenting. In

the latter twentieth century, however, advanced neurolo-

gical research strengthened the case for a physiological

basis for the disease. It has been discovered that the

brains of schizophrenics have certain features in com-

mon, including smaller volume, reduced blood flow to

certain areas, and enlargement of the ventricles (cavities

filled with fluid that are found at the brain’s center).

Much attention has focused on the connection between

schizophrenia and neurotransmitters, the chemicals that

transmit nerve impulses within the brain. One such che-

mical, dopamine, has been found to play an especially

important role in the disease. Additional research has

concentrated on how and when the brain abnormalities

that characterize the disorder develop. Some are believed

to originate prenatally for a variety of reasons, such as

trauma, viral infections,malnutrition during pregnancy,

or Rh sensitivity (a reaction caused when the mother

lacks a certain blood protein called Rh that the baby has).

Environmental factors associated with schizophrenia

include birth complications, viral infections during

infancy, and head injuries in childhood. While the notion

of child-rearing practices causing schizophrenia has
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been largely discredited, there is evidence that certain

family dynamics do contribute to the likelihood of

relapse in persons who already have shown symptoms of

the disease.

Researchers have found correlations between child-

hood behavior and the onset of schizophrenia in adult-

hood. A 30-year longitudinal research project studied

over 4,000 people born within a single week in 1946 in

order to document any unusual developmental patterns

observed in those children who later became schizophre-

nic. It was found that a disproportionate number of them

learned to sit, stand, and walk late. They were also twice

as likely as their peers to have speech disorders at the
age of six and to have played alone when they were

young. Home movies have enabled other researchers to

collect information about the childhood characteristics

of adult schizophrenics. One study found that the routine

physical movements of these children tended to be

slightly abnormal in ways that most parents would not

suspect were associated with a major mental illness and

that the children also tended to show fear and anger to an
unusual degree.

The initial symptoms of schizophrenia usually occur

between the ages of 16 and 30, with some variation

depending on the type. Disorganized schizophrenia tends

to begin early, usually in adolescence or young adult-

hood, while paranoid schizophrenia tends to start later,

usually after the age of 25 or 30. The onset of schizo-

phrenia before the age of 13 is rare and is associated with

more serious symptoms. The onset of acute symptoms is

referred to as the first psychotic break or break from rea-

lity. In general, the earlier the onset of symptoms, the

more severe the illness is. Before the disease becomes

full-blown, schizophrenics may go through a period

called the prodromal stage, lasting about a year, when

they experience behavioral changes that precede and are

less dramatic than those of the acute stage. These may

include social withdrawal, trouble concentrating or

sleeping, neglect of personal grooming and hygiene, and

eccentric behavior.

The prodromal stage is followed by the acute phase

of the disease, which usually requires medical interven-

tion. During this stage, three-fourths of schizophrenics

experience delusions, illogical and bizarre beliefs that

are held despite objections. An example of a delusion is

the belief that the afflicted person is under the control of

a sinister force located in the sewer system that dictates

his every move and thought. Hallucinations are another

common symptom of acute schizophrenia. These may be

auditory (hearing voices) or tactile (feeling as though

worms are crawling over one’s skin). The acute phase of

schizophrenia is also characterized by incoherent think-

ing, rambling or discontinuous speech, use of nonsense

words, and odd physical behavior, including grimacing,

pacing, and unusual postures. Persons in the grip of acute

schizophrenia may also become violent, although often

this violence is directed at themselves: it is estimated

that 15 to 20 percent of schizophrenics commit suicide
out of despair over their condition or because the voices

they hear ‘‘tell’’ them to do so, and up to 35 percent

attempt to take their own lives or seriously consider

doing so. In addition, about 25 to 50 percent of people

with schizophrenia abuse drugs or alcohol. As the posi-

tive symptoms of the acute phase subside, they may give

way to what is called residual schizophrenia. Symptoms

include flat or inappropriate emotions, an inability to

experience pleasure (anhedonia), lack of motivation,

reduced attention span, lack of interest in one’s sur-

roundings, and social withdrawal.

When to call the doctor

Parents should contact a healthcare professional if

their child begins to have auditory or visual hallucina-

tions, has a sudden change in behavior, shows signs of

suicide ideation, or exhibits other symptoms of

schizophrenia.

Diagnosis

Schizophrenia is generally divided into four types.

The most prevalent, found in some 40 percent of affected

persons, is paranoid schizophrenia, characterized by

delusions and hallucinations centering on persecution,

and by feelings of jealousy and grandiosity. Other possi-

ble symptoms include argumentativeness, anger, and

violence. Catatonic schizophrenia is known primarily for

its catatonic state, in which persons retain fixed and

sometimes bizarre positions for extended periods of time

without moving or speaking. Catatonic schizophrenics

may also experience periods of restless movement. In

disorganized (hebephrenic) schizophrenia, the patient is

incoherent, with flat or inappropriate emotions, disorga-

nized behavior, and bizarre, stereotyped movements and

grimaces. Catatonic and disorganized schizophrenia

affect far fewer people than paranoid schizophrenia.

Most schizophrenics not diagnosed as paranoid schizo-

phrenics fall into the large category of undifferentiated

schizophrenia (the fourth type), which consists of varia-

tions of the disorder that do not correspond to the criteria

of the other three types. Generally, symptoms of any

type of schizophrenia must be present for six months

before a diagnosis can be made.

Childhood schizophrenia has been known to appear

as early as five years of age. Occurring primarily in

males, it is characterized by the same symptoms as adult
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schizophrenia. Diagnosis of schizophrenia in children

can be difficult because delusions and hallucinations

may be mistaken for childhood fantasies. Other signs of

schizophrenia in children include moodiness, problems

relating to others, attention difficulties, and difficulty

dealing with change. In many cases, children are impro-

perly diagnosed with the disease; one study found as

many as 95 percent of children initially diagnosed with

childhood-onset schizophrenia did not meet the diagnos-

tic criteria.

It is important for schizophrenia to be diagnosed as

early as possible. The longer the symptoms last, the less

well afflicted individuals respond to treatment.

Treatment

Even when treated, schizophrenia interferes with

normal development in children and adolescents and

makes new learning difficult.

Schizophrenia has historically been very difficult to

treat, usually requiring hospitalization during its acute

stage. In the late 1900s, antipsychotic drugs became the

most important component of treatment. These can con-

trol delusions and hallucinations, improve thought coher-

ence, and, if taken on a long-term maintenance basis,

prevent relapses. However, antipsychotic drugs do not

work for all schizophrenics, and their use has been com-

plicated by side effects, such as akathisia (motor restless-

ness), dystonia (rigidity of the neck muscles), and tardive

dyskinesia (uncontrollable repeated movements of the

tongue and the muscles of the face and neck). In addi-

tion, many schizophrenics resist taking medication,

some because of the side effects, others because they

may feel better and mistakenly decide they do not need

the drugs anymore, or because being dependent on medi-

cation in order to function makes them feel bad about

themselves. The tendency of schizophrenics to discon-

tinue medication is very harmful. Each time a schizo-

phrenic goes off medication, the symptoms of the disease

return with greater severity, and the effectiveness of the

drugs is reduced.

Low doses of antipsychotic medication have been

used successfully with children and adolescents, espe-

cially when administered shortly after the onset of symp-

toms. Their rate of effectiveness in children between the

ages of five and 12 has been found to be as high as 80

percent. Until about 1990, the drugs most often pre-

scribed for schizophrenia were neuroleptics such as Hal-

dol, Prolixin, Thorazine, and Mellaril. A major break-

through in the treatment of schizophrenia occurred in

1990 with the introduction of the drug clozapine to the

U.S. market. Clozapine, which affects the neurotransmit-

ters in the brain (specifically serotonin and dopamine),

has been dramatically successful in relieving symptoms

of schizophrenia, especially in patients in whom other

medications have not been effective. However, even clo-

zapine does not work for all patients. In addition, about 1

percent of those who take it develop agranulocytosis, a

potentially fatal blood disease, within the first year of

use, and all patients on clozapine must be monitored reg-

ularly for this side effect. (Clozapine was first developed

in the mid twentieth century but could not be introduced

until it became possible to screen for this disorder.) The

screening itself is expensive, creating another problem

for those using the drug. Risperidone, a subsequent and

safer medication that offers benefits similar to those of

clozapine, was introduced in 1994 and is as of the early

2000s the most frequently prescribed antipsychotic med-

ication in the United States. Olanzapine, another in the

subsequent generation of schizophrenia drugs, received

FDA approval in the fall of 1996, and more medications

are under development. Electroconvulsive therapy

(ECT, also called electric shock treatments) has been uti-

lized to relieve symptoms of catatonia and depression in

schizophrenics, especially in cases where medication is

not effective.

Although medication is an important part of treat-

ment, psychotherapy can also play an important role in

helping schizophrenics manage anxiety and deal with

interpersonal relationships, and treatment for the disor-

der usually consists of a combination of medication,

therapy, and various types of rehabilitation. Family ther-
apy has worked well for many patients, educating both

patients and their families about the nature of schizo-

phrenia and helping them in their cooperative effort to

cope with the disorder.

Alternative treatment

Some of the alternative treatments that have been

used with varying success to treat children with schizo-

phrenia include biofeedback, acupressure, chiropractic

work, massage, and herbal drops.

Nutritional concerns

Some families have reported a benefit to making

adjustments to or supplementing the diet of a child with

schizophrenia, including reducing the amount of pro-

cessed sugar consumed and supplementing with vita-
mins andminerals such as copper, zinc, folic acid, etc.

Prognosis

With the aid of antipsychotic medication to control

delusions and hallucinations, about 70 percent of schizo-
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phrenics are able to function in society. Over the long

term, about one-third of patients experience recovery or

remission. Children afflicted with schizophrenia have a

poorer prognosis than that of adults.

Prevention

There is no proven way to prevent onset of schizo-

phrenia. Researchers have investigated the possibility of

treating schizophrenia during the prodromal stage or

even before symptoms start (such as when the likelihood

of hereditary transmission is high). Other areas of

research include the links between schizophrenia and

family stress, drug use, and exposure to certain infectious

agents.

Parental concerns

Parents play a key role in the everyday treatment

and management of schizophrenia. The affected child

should be closely monitored to ensure he or she is taking

all prescribed medications. Working with the child’s

school teachers to formulate a day-to-day schedule can

help maintain consistency for the child and address spe-

cific developmental delays. Parents should be educated

on the signs of relapse and of adverse reactions to the

medication, and encourage children in remission to self-

report any possible signs of relapse.

Resources
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Colored positron emission tomography (PET) brain scans of a schizophrenic, bottom, and normal patient, top. (� Wellcome

Dept. of Cognitive Neurology/Science Photo Library. Photo Researchers, Inc.)
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Stephanie Dionne Sherk

School phobia/school refusal

Definition

The term school phobia was first used in 1941 to

identify children who fail to attend school because atten-

dance causes emotional distress and anxiety. In Great

Britain and as of the early 2000s in the United States, the

term school refusal is preferred.

Description

School phobia is a complex syndrome that can be

influenced by the child’s temperament, the situation at

school, and the family situation. Current thinking defines
school phobia or school refusal as an anxiety disorder

related to separation anxiety. Children refuse to attend

school because doing so causes uncomfortable feelings,

stress, anxiety, or panic. Many children develop physical

symptoms, such as dizziness, stomachache, or head-
ache, when they are made to go to school. School avoid-

ance is a milder form of refusal to attend school. With

school avoidance, the child usually tries to avoid a parti-

cular situation, such as taking a test or changing clothes

for physical education, rather than avoiding the school

environment altogether.

School refusal usually develops after a child has

been home from school for an illness or vacation. It may

also follow a stressful family event, such as divorce, par-
ental illness or injury, death of a relative, or a move to a

new school. Usually refusal to attend school develops

gradually, with children putting up increasingly intense

resistance to going to school as time passes. Psychiatrists

believe that in young children, the motivating factor

often is a desire to stay with the parent or caregiver rather

than to avoid an unpleasant situation at school. In older

children, or if school refusal comes on suddenly, it may

be related to avoiding a distressing situation at school

such as bullying, teasing, severe teacher criticism, or it

may follow a humiliating event such as throwing up in

class. The longer a child stays out of school, the more

difficult it is for that child to return.

School refusal is not the same as truancy. Children
who are school refusers suffer anxiety and physical

symptoms when they go to school. They may have tem-

per tantrums over going to school or become depressed.

They may threaten to harm themselves if made to go to

school. School refusers usually work to get their parent’s

permission to stay home. If allowed to stay home, they

usually stay in the house or near the parent or caregiver.

The child is willing to do make-up school work at home,

so long as he or she does not have to go to school.

KEY TERMS

Neurotransmitters—Chemicals in the brain that
transmit nerve impulses.

Ventricles—Four cavities within the brain that pro-
duce and maintain the cerebrospinal fluid that
cushions and protects the brain and spinal cord.

1624 GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Sc
h
o
o
lp

h
o
b
ia
/s
ch

o
o
lr
ef
u
sa
l



Children who are truants are not anxious about

school; they simply do not want to be there. They try to

hide their absence from their parents and have no interest

in make-up schoolwork or meeting academic expecta-

tions. Unlike school phobia, truancy often occurs with

other antisocial behaviors such as shoplifting, lying, and
drug and alcohol use.

Demographics

Boys and girls refuse to attend school at the same

rates. School phobia is highest in children ages five to

seven and 11 to 14. These ages correspond with starting

school, and transitioning through middle school or junior

high school, both unusually stressful periods. Estimates

suggest that about 4.5 percent of children ages 7 to 11

and 1.3 percent of children age 14 to 16 are school refu-

sers. School phobia is an international problem, with an

estimated rate of 2.4 percent of all school-age children

worldwide refusing to attend classes.

Children who are more likely to become school refu-

sers share certain characteristics. These include:

� reluctance to stay in a room alone or fear of the dark

� clinging attachment to parents or caregivers

� excessive worry that something dreadful will happen at

home while they are at school

� difficulties sleeping or frequent nightmares about

separation

� homesickness when away at places other than at

school, or an excessive need to stay in touch with the

parent or caregiver while away

Causes and symptoms

There appears to be a genetic component to all anxi-

ety disorders, including school phobia. Children whose

parents have anxiety disorders have a higher rate of anxi-

ety disorders than children whose parents do not have

these disorders. School phobia is often associated with

other anxiety disorders such as agoraphobia or other

mental health disorders such as depression. Some experts

theorize that another possible cause of school refusal is

traumatic and prolonged separation from the primary

caregiver in early childhood.

Family functioning affects school refusal. Stressful

events or a dysfunctional family can cause children to

feel compelled to stay home. Young children are more

likely to refuse to separate from their parent or caregiver

because they fear something catastrophic will happen to

the adult while they are at school. Older children may

refuse to leave a parent who is ill or who has a substance

abuse problem, in effect trying to cope for the parent.

They may also be afraid of some specific aspect of

school, such as riding the bus or eating in the cafeteria.

It is not uncommon for middle and high school stu-

dents to become school refusers because they are afraid

of violence either at school or on the way to school, are

afraid of failing academically, have been repeatedly bul-

lied or humiliated at school, feel they have no friends at

school, or are excluded.

Children who refuse to attend school usually try to

win a parent’s permission to stay home, although some

simply refuse to leave the house. Genuine physical

symptoms are common and include dizziness, head-

aches, nausea, vomiting, diarrhea, shaking or trem-

bling, fast heart rate, chest pains, and back, joint or sto-

mach pains. These symptoms usually improve once the

child is allowed to stay home. Behavioral symptoms

include temper tantrums, crying, angry outbursts, and

threats to hurt themselves (self-mutilation).

When to call the doctor

Parents with a child who is avoiding or refusing

school should call their pediatrician and arrange to have

physical symptoms evaluated. If no reason for physical

symptoms such as abdominal pain can be found, the

pediatrician should make a referral to a child or adoles-

cent psychiatrist who can evaluate the child for a range

of behavioral problems including social phobia, depres-

sion, conduct disorder, and post-traumatic stress

syndrome.

Diagnosis

The most effective form of treatment is a combina-

tion of behavioral and cognitive therapy for an average

period of six months. Behavioral therapy involves teach-

ing both parents and children strategies for overcoming

certain stressful behaviors such as separation and may

involve desensitization by gradual exposure to the stress-

ful event. Cognitive therapy teaches children to redirect

their thoughts and actions into a more flexible and asser-

tive pattern. Family therapy may also be used to help

resolve family issues that may be affecting the child.

Depending on the diagnosis, children may also be

treated with drugs to help alleviate depression, panic and

anxiety, or other mental health disorders. In October

2003 the United States Food and Drug Administration

issued an advisory indicating that children being treated

with selective serotonin re-uptake inhibitor antidepres-
sants (SSRIs) for major depressive illness may be at

higher risk for committing suicide. A similar warning

was issued in the United Kingdom. Parents and
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physicians must weigh the benefits and risks of prescrib-

ing these medications for children on an individual basis.

Treatment

Diagnosis is made on the basis of family history, the

absence of causes for physical symptoms such as heart

palpitations, vomiting, or dizziness, and the results of a

battery of psychological tests. Psychological evaluation
varies with other findings and the age of the child but

usually includes several assessments for anxiety and a

behavioral checklist that evaluates the child’s behavior

at home and school.

Prognosis

The combination of cognitive and behavioral ther-

apy appears to produce the most successful treatment

results. In one study, more than 80 percent of children

receiving this combination of therapies were attending

school normally one year after treatment. Underlying

conditions that might affect recovery from school phobia

include Tourette syndrome, attention deficit disorder

(ADD), depression, bipolar mental illness, panic disor-

der, or other anxiety disorders and phobias.

Prevention

Little can be done to prevent school refusal. How-

ever, parents can give their children appropriate opportu-

nities to separate from them during the toddler and pre-
school years by exposing them to activities such as

preschool, playgroups, babysitters, and daycare.

With older children, parents can step in to stop bul-

lying behavior or remove their child from the bullying or

humiliating situation as soon as it starts.

Parental concerns

Many parents recognize that their child is genuinely

distressed by attending school and unwittingly encou-

rage school refusal by allowing their child to stay home.

However, the longer the child is at home, the harder it is

to return to school. Parents need to make the school

aware of their child’s difficulties and take a firm stand in

working with the school to resolve any issues of safety
or bullying that may be preventing their child from

experiencing a full education.

See also Separation anxiety.

Resources

BOOKS

Davidson, Tish. School Conflict. New York: Scholastic, 2003.

ORGANIZATIONS

American Academy of Child and Adolescent Psychiatry.3615
Wisconsin Avenue, NW, Washington, DC 20016 3007.

Web site: <www.aacap.org>.

WEB SITES

Bernstein, Betinna E. ‘‘Anxiety Disorder: Separation Anxiety

and School Refusal.’’ eMedicine. Available online at
<www.emedicine.com/ped/topic2657.htm> (accessed

October 29, 2004).

‘‘’Facts for Families: Children WhoWont Go to School.’’

American Academy of Child and Adolescent Psychiatry,
July 2004. Available online at <www.aacap.org/

publications/facts fam/noschool.htm> (accessed October

29, 2004).

Fremont, Wanda P. ‘‘School Refusal in Children and

Adolescents.’’ American Family Physician (October 15,
2003). Available online at <www.aafp.org/2-31015/

1555.html>

Tish Davidson A.M.

SCID see Severe combined
immunodeficiency

Scoliosis

Definition

Scoliosis is a side-to-side curvature of the spine.

KEY TERMS

Agoraphobia—Abnormal anxiety regarding public
places or situations from which the person may
wish to flee or in which he or she would be help-
less in the event of a panic attack.

Selective serotonin reuptake inhibitors (SSRIs)—A
class of antidepressants that work by blocking the
reabsorption of serotonin in the brain, thus raising
the levels of serotonin. SSRIs include fluoxetine
(Prozac), sertraline (Zoloft), and paroxetine (Paxil).
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Description

When viewed from the rear, the spine usually

appears perfectly straight. Scoliosis is a lateral (side-to-

side) curve in the spine, usually combined with a rotation

of the vertebrae. (The lateral curvature of scoliosis

should not be confused with the normal set of front-to-

back spinal curves visible from the side.) While a small

degree of lateral curvature does not cause any medical

problems, larger curves can cause postural imbalance

and lead to muscle fatigue and pain. More severe scolio-

sis can interfere with breathing and lead to arthritis of the

spine (spondylosis).

Demographics

Approximately 10 percent of all adolescents have

some degree of scoliosis, although fewer than 1 percent

have curves that require medical attention beyond moni-

toring. Scoliosis is found in both boys and girls, but a

girl’s spinal curve is much more likely to progress than a

boy’s. Girls require scoliosis treatment about five times

more often than boys. The reason for these differences as

of 2004 was not known.

Causes and symptoms

Four out of five cases of scoliosis are idiopathic,

meaning the cause is unknown. While idiopathic scolio-

sis tends to run in families, no specific genes responsible

for the condition have been identified. Children with

idiopathic scoliosis appear to be otherwise entirely

healthy and have not had any bone or joint disease early

in life. Scoliosis is not caused by poor posture, diet, or

carrying a heavy book bag on one shoulder.

Idiopathic scoliosis is further classified according to

age of onset:

� Infantile: Curvature appears before age three. This type
is quite rare in the United States but is more common

in Europe.

� Juvenile: Curvature appears between ages three and

ten. This type may be equivalent to the adolescent

type, except for the age of onset.

� Adolescent: Curvature usually appears between ages of
ten and 13, near the beginning of puberty. This is the
most common type of idiopathic scoliosis.

� Adult: Curvature begins after physical maturation is

completed.

Causes are known for three other types of scoliosis:

� Congenital scoliosis is due to abnormal formation of

the bones of the spine and is often associated with

other organ defects.

� Neuromuscular scoliosis is due to loss of control of the

nerves or muscles that support the spine. The most

common causes of this type of scoliosis are cerebral
palsy andmuscular dystrophy.

� Degenerative scoliosis may be caused by breaking

down of the discs that separate the vertebrae or by

arthritis in the joints that link them.

Scoliosis causes a noticeable asymmetry in the torso

when viewed from the front or back. The first sign of

scoliosis is often seen when a child is wearing a bathing

suit or underwear. A child may appear to be standing

with one shoulder higher than the other or to have a tilt

in the waistline. One shoulder blade may appear more

prominent than the other due to rotation. In girls, one

breast may appear higher than the other or larger if rota-

tion pushes one side forward.

Curve progression is greatest near the adolescent

growth spurt. Scoliosis that begins early is more likely to

progress significantly than scoliosis that begins later in

puberty.

When to call the doctor

If the parent notices that a child’s posture is abnor-

mal, if when the child stands one hip appears to be higher

than the other, if one shoulder blade appears to be stick-

ing out, or the child appears to lean regularly to one side,

the doctor should be notified. If the child is screened at

school and the screener reports a suspicion of scoliosis, a

doctor should be seen to follow up on this suspicion.

Diagnosis

Diagnosis for scoliosis is done by an orthopedist. A

complete medical history is taken, including questions

about family history of scoliosis. The physical examina-

tion includes determination of pubertal development in

adolescents, a neurological exam (which may reveal a

neuromuscular cause), and measurements of trunk asym-

metry. Examination of the trunk is done while the patient

is standing, bending over, and lying down and involves

both visual inspection and use of a simple mechanical

device called a scoliometer.

If a curve is detected, one or more x rays will usually

be taken to define the curve or curves more precisely. An

x ray is also used to document spinal maturity, any pelvic

tilt or hip asymmetry, and the location, extent, and

degree of curvature. The curve is defined in terms of

where it begins and ends, in which direction it bends, and

1627GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Sco
lio

sis



by an angle measure known as the Cobb angle. The

Cobb angle is found by taking an x ray of the spine.

Lines are then projected out parallel to the vertebrae at

the top and bottom of the curve. Then perpendicular

lines are projected from these lines and the angle at

which the lines intersect is measured. These angles are

referred to when the angle of the curvature is discussed.

To properly track the progress of scoliosis, it is important

to project from the same points of the spine each time a

measurement is made; otherwise, there is a risk of get-

ting misleading measurements.

Occasionally, magnetic resonance imaging (MRI)

is used as a diagnostic tool, primarily to look more clo-

sely at the condition of the spinal cord and nerve roots

extending from it if neurological problems are suspected.

Treatment

Treatment decisions for scoliosis are based on the

degree of curvature, the likelihood of significant progres-

sion, and the presence of pain, if any.

Curves less than 20 degrees are not usually treated,

except by regular follow-up for children who are still

growing. Watchful waiting is usually all that is required

in adolescents with curves of 20 to 30 degrees as long as

there is no pain.

For children or adolescents whose curves progress

to 30 degrees and who have a year or more of growth

left, bracing may be required. Bracing cannot correct

curvature but may be effective in halting or slowing

progression.

Two styles of braces are used for daytime wear. The

Milwaukee brace consists of metal uprights attached to

pads at the hips, rib cage, and neck. The other kind of

brace is the underarm brace, which uses rigid plastic to

encircle the lower rib cage, abdomen, and hips. Both

these brace types hold the spine in a vertical position.

Because it can be worn out of sight beneath clothing, the

underarm brace is better tolerated and often leads to bet-

ter compliance. A third style, the Charleston bending

brace, is used at night to bend the spine in the opposite

direction. Braces are often prescribed to be worn for 22

to 23 hours per day, though some clinicians allow or

encourage removal of the brace for exercise.

Bracing may be appropriate for scoliosis due to

some types of neuromuscular disease, including spinal
muscular atrophy, before growth is finished. Duchenne

muscular dystrophy is not treated by bracing. Surgery is

likely to be required.

Surgery is usually the option of last resort in cases of

scoliosis. Surgery for idiopathic scoliosis is usually

recommended if one of the following conditions is

present:

� The curve has progressed despite bracing.
� The curve is greater than 40 to 50 degrees before

growth has stopped in an adolescent.

� There is significant pain.

Orthopedic surgery for neuromuscular scoliosis is

often done earlier. The goals of surgery are to correct the

deformity as much as possible, to prevent further defor-

mity, and to eliminate pain as much as possible. Surgery

can usually correct 40 to 50 percent of the curve, and

sometimes as much as 80 percent. Surgery cannot always

completely remove pain.

The surgical procedure for scoliosis is called spinal

fusion, because the goal is to straighten the spine as

much as possible and then to fuse the vertebrae together

to prevent further curvature. To achieve fusion, the

involved vertebra are first exposed and then scraped to

promote regrowth. Bone chips are usually used to splint

together the vertebrae to increase the likelihood of

fusion. To maintain the proper spinal posture before

fusion occurs, metal rods are inserted alongside the spine

and are attached to the vertebrae by hooks, screws, or

wires. Fusion of the spine makes it rigid and resistant to

further curvature. The metal rods are no longer needed

once fusion is complete but are rarely removed unless

their presence leads to complications.

Spinal fusion leaves the involved portion of the

spine permanently stiff and inflexible. While this leads

to some loss of normal motion, most functional activities

are not strongly affected, unless the very lowest portion

of the spine (the lumbar region) is fused. Normal mobi-

lity, exercise, and even contact sports are usually all pos-
sible after spinal fusion. Full recovery takes approxi-

mately six months. Physical therapy is part of standard

treatment as well.

Alternative treatment

Numerous alternative therapies have been touted to

provide relief and help for individuals with scoliosis, but

none has been proven beneficial in clinical trials. These

include massage and electrical stimulation. In addition,

alternatives such as rolfing or chiropractic manipulation

of soft tissue to improve alignment may provide

improved flexibility, stronger muscles, and pain relief

but cannot prevent or correct the curvature of the spine

or its progression.

Although important for general health and strength,

exercise has not been shown to prevent or slow the devel-

opment of scoliosis. It may help relieve pain from scolio-

1628 GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Sc
o
li
o
si
s



sis by helping to maintain range of motion. Aquatic exer-

cise, in particular, can increase flexibility and improve

posture, balance, coordination, and range of motion.

Because it decreases joint compression, it can lessen the

pain caused by scoliosis or surgery.

Good nutrition is also important for general health,

but no specific dietary regimen has been shown to con-

trol scoliosis development. In particular, dietary calcium

levels do not influence scoliosis progression.

Chiropractic treatment may relieve pain, but it can-

not halt scoliosis development and should not be a sub-

stitute for conventional treatment of progressing scolio-

sis. Acupuncture and acupressure may also help reduce

pain and discomfort, but these treatments cannot halt

scoliosis development either.

Prognosis

The prognosis for a child with scoliosis depends on

many factors, including the age at which scoliosis begins

and the treatment received. More importantly, mostly

unknown individual factors affect the likelihood of pro-

gression and the severity of the curve. Most cases of

mild adolescent idiopathic scoliosis need no treatment

and do not progress. Untreated severe scoliosis often

leads to spondylosis and may impair breathing. Degen-

erative arthritis of the spine, sciatica, and severe physical

deformities can also result if severe scoliosis is left

untreated. Finally, scoliosis can also poorly affect the

individual’s self-esteem and cause serious emotional

problems.

Prevention

There is no known way to prevent the development

of scoliosis. Progression of scoliosis may be prevented

through bracing or surgery. More than 30 states have

screening programs in schools for adolescent scoliosis,

usually conducted by trained school nurses or physical

education teachers. These programs can help to catch

scoliosis early, so that treatment can begin and progres-

sion can often be halted or slowed.

Parental concerns

Children with scoliosis often have a negative self-

image associated with irregular posture or having to

wear a brace. This problem is being combated with new

braces that can be worn under the clothing and are more

discreet than traditional braces. Scoliosis can be life

threatening if it is not treated and progresses to a point at

which breathing is impaired. This is very rare, however.

Scoliosis should be watched carefully by a physician for

signs of worsening, but it usually does not progress to the

point at which treatment is needed.

Resources

BOOKS

Hooper, Nancy J. Stopping Scoliosis: The Whole Family Guide
to Diagnosis and Treatment. East Rutherford, NJ: Penguin
Group, 2002.

Lenke, Lawrence, et al.Modern Anterior Scoliosis Surgery. St.
Louis, MO: Quality Medical Publishing, 2002.

Newton, Peter O. Adolescent Idiopathic Scoliosis. Rosemont,

IL: Academy of Orthopaedic Surgeons, 2004.

Schommer, Nancy. Stopping Scoliosis: The Complete Guide to
Diagnosis and Treatment, 2nd ed. New York: Avery,

2002.

This patient suffers from scoliosis, or curvature of the spine.

(CustomMedical Stock Photo Inc.)

1629GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Sco
lio

sis



Silverstein, Alvin. Scoliosis.Minneapolis, MN: Sagebrush

Education Resources, 2003.
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Girl’s Story. Stratford, CT: Book Shelf Inc., 2002.
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Tish Davidson, A.M.

Liz Meszaros

Scrapes seeWounds

Seasonal allergies see Allergic rhinitis

Seborrheic dermatitis

Definition

Seborrheic dermatitis is a common inflammatory

disease of the scalp and skin characterized by scaly

lesions usually on the scalp, hairline, face and body. In

infants, it is sometimes called cradle cap.

Description

Seborrheic dermatitis appears as red, inflamed skin

covered by greasy or dry scales that may be white, yel-

lowish, or gray. It can affect the scalp, eyebrows, fore-

head, face, folds around the nose and ears, the chest,

armpits, and groin. In infants it appears most commonly

on the scalp and is called cradle cap. Dandruff is a mild

form of seborrheic dermatitis and appear as fine white

scales without red skin or inflammation. Dandruff can

also be caused by other skin conditions, especially in

children.

Seborrheic dermatitis is a common, mild disease of

newborns. The red, scaly rash can spread to the forehead,

behind the ears, and in the creases of the neck and arm-

pits. The rash is not itchy and usually does not bother

babies. Occasionally babies also develop this skin dis-

ease in the diaper area. When seborrheic dermatitis

occurs in the diaper area, it is often accompanied by a

yeast infection. When yeast is present, the rash is itchy

and uncomfortable. Seborrheic dermatitis usually disap-

pears by the end of the first year and does not reappear

until puberty.

Transmission

Seborrheic dermatitis is not an infection and is not

transmitted from individual to individual.

Demographics

Seborrheic dermatitis is a very common among

newborns. It usually appears the first six weeks of life

and rarely after the age of nine to 12 months. It affects

babies of all races and both genders. Seborrheic dermati-

tis can reappear at puberty and into adulthood.

Causes and symptoms

As of 2004 the cause of seborrheic dermatitis was

not clear. However, it is not an infection or an allergy, it

is not contagious, and it is not caused by poor hygiene.

Seborrheic refers to the sebaceous, or oil producing,

glands of the skin. It appears that in pregnancy, hormone

changes in the mother may cause these glands to produce

too much oil. When this happens, scales develop in the

area where the oil glands are most dense. Seborrheic der-

matitis may also be linked to genetic factors.

Babies exhibit a characteristic non-itchy greasy red

scaly rash or dry whitish or grayish scales on the scalp

and possibly on other areas.

KEY TERMS

Cobb angle—Ameasure of the curvature of scolio-
sis, determined by measurements made on x rays.

Rolfing—A holistic system of bodywork that uses
deep manipulation of the body’s soft tissue to rea-
lign and rebalance the body’s myofacial (connec-
tive) structure. It is used to improve posture, relieve
chronic pain, and reduce stress.
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When to call the doctor

If the rash does not improve after regular washings

with baby shampoo or if the rash spreads and becomes

red and itchy, especially in the diaper area, the doctor

should be consulted.

Diagnosis

Diagnosis is made on visual inspection of the rash.

Treatment

Frequent washing of the scalp with a mild baby

shampoo followed by brushing with a soft brush to

remove scales usually clears up cradle cap. In stubborn

cases, a special shampoo containing sulfur and salicylic

acid can be used. This treatment should be done only

after consultation with a pediatrician, since this shampoo

may be irritating to babies. Sometimes an ointment con-

taining cortisone, an anti-inflammatory medication, is

prescribed. If the seborrheic dermatitis is complicated by

a yeast infection, an ointment containing anti-yeast med-

ications such as nystatin is applied to the infected area

three or four times daily.

Alternative treatment

Parents may rub mineral oil into their child’s scalp

to soften and loosen the scales, but the oil should be

brushed or shampooed out and not left to accumulate.

Prognosis

Seborrheic dermatitis normally resolves without dif-

ficulty, usually by the age of six months and almost

always by the end of the first year. The rash does not

leave scars.

Prevention

Seborrheic dermatitis cannot be prevented from

developing, although it may be controlled through fre-

quent hair washings with a mild baby shampoo.

Parental concerns

Parents are often concerned that the rash will leave a

scar on their baby’s skin. However, scarring does not

occur.

Resources

WEB SITES

‘‘Cradle Cap.’’ Pediatric Advisor. Available online at
<www.pmhs.org/crs/pa/hhg/cradlcap.htm> (accessed

November 13, 2004).

‘‘Cradle Cap (infantile seborrhoeic dermatitis).’’ DermNet
NZ. Available online at <http://dermnetnz.org/

This young boy is afflicted with seborrheic dermatitis.

(CustomMedical Stock Photo Inc.)

KEY TERMS

Cortisone—Glucocorticoid produced by the adre-
nal cortex in response to stress. Cortisone is a ster-
oid with anti-inflammatory and immunosuppres-
sive properties.

Dermatitis—Inflammation of the skin.

Salicylic acid—An agent prescribed to treat a vari-
ety of skin disorders, such as acne, dandruff, psor-
iasis, seborrheic dermatitis, calluses, corns, and
warts.

Sebaceous—Related to the glands of the skin that
produce an oily substance called sebum.
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dermatitis/cradle-cap.htlm> (assessed November 13,

2004).

Tish Davidson, A.M.

Kathleen D. Wright, RN

Security objects
Definition

Security objects are items, usually soft and easily held

or carried, that offer a young child comfort. They also are

referred to as transitional objects, substitute objects, cudd-

lies, soothers, ‘‘loveys,’’ and security blankets.

Description

Security objects or transitional objects are items that

help a young child make the emotional transition from

dependence to independence. Attachment to an object

often develops toward the end of the first year, although

attachment to pacifiers happens earlier. Strong attach-

ment to blankets peaks at 18 and 24 months, stays near

this high level through 39 months, and then diminishes

steadily. By five and a half, fewer than to 8 percent of

children are attached to blankets. Other objects of attach-

ment can be articles of clothing, cloth diapers, soft toys,
or almost anything with a soft, pleasing texture.

In the 1940s, attachment to a special object was

regarded as a childhood problem reflecting an unhealthy

relationship between the mother and the child. Gradually

this attitude began changing as researchers concluded

that the child’s attachment to a security object is normal

and even desirable. Nevertheless, throughout the 1970s,

but progressively less in the 1980s and 1990s, a stigma

remained attached to children who, like Linus in the

‘‘Peanuts’’ comic strip, hugged a blanket or other secur-

ity object in times of stress. The subsequently discredited

stereotype was that these children were overly anxious

and insecure. As a result, the security object was often

taken away from the child, sometimes forcibly, just

when it could have been beneficial. As of 2004 research

indicated that there is no justification for such drastic

actions. Evidence does not find children abnormal or

overanxious just because they demonstrate an attach-

ment to a security object. Blanket-attached children

appear to be neither more nor less maladjusted or inse-

cure than other children.

Although several theories exist about the role of

security objects in development, it is not clear from any

of these theories why some children engage in comfort

habits with security objects while others do not. Child-

rearing practices are frequently seen as contributing fac-

tors, and evidence suggests that the security of a child’s

attachment to its mother does predict how a security

object will be used in new or stressful situations.

Despite thinking in the early 2000s that attachment

to transitional objects is normal and almost universal,

this attachment is actually culture-specific. For instance,

in the United States, about 60 percent of children have at

least a mild degree of attachment to a soft, inanimate

object at some time during their life, and 32 percent exhi-

bit strong attachment. The incidence of attachments to

soft objects in the Netherlands, New Zealand, and Swe-

den is comparable to that in the United States. Korean

children have substantially fewer attachments to blankets

(18%) than do American children, but Korean-born chil-

dren living in the United States display an intermediate

percentage (34%). Only 5 percent of rural Italian chil-

dren have transitional objects, compared to 31 percent of

native Italian children living in Rome. However, only 16

percent of children living in London have a special

security object. In the United States, attachments to var-

ious security objects are generally regarded as normal

throughout the first five years of life.

Attachment to a security object can be beneficial to

a child. The security object may serve as a substitute for

the parent in his or her absence and may assist separation

from the mother or father by providing the comfort of

something familiar. At bedtime, it can soothe and facili-

tate sleep. Studies have also shown that during a routine

third-year pediatric examination, children allowed secur-

ity objects were less distressed than children undergoing

the medical evaluation without their security object. The

comfort provided by a blanket in new situations has even

been shown to enhance children’s learning.

Common problems

Parents often become frustrated with their child’s

need for a security object as it falls to the parent to keep

track of the object and soothe the child if it is misplaced

or lost. Occasionally daycare centers forbid the child to

bring anything from home, including a security object,

causing unnecessary stress for the child.

Parental concerns

Parents worry that as the security object becomes

dirty, it will spread germs. Other concerns are related to

specific objects, such as pacifiers, which may cause den-

tal deformity or objects that, due to their size, shape, or

composition, are awkward or undesirable as ‘‘loveys.’’ In
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these cases, it may be possible, with patience, to substi-

tute one security object for another.

When to call the doctor

Attachment to a security object is normal and should

be outgrown without intervention by age five, although 8

percent of children still remain attached to blankets after

this age.

See also Separation anxiety.

Resources

BOOKS

O’Halloran, Barbara Collopy, et al. Creature Comforts: People
and Their Security Objects. Boston, MA: Houghton

Mifflin, 2002.

ORGANIZATIONS

American Academy of Pediatrics. 141 Northwest Point
Boulevard, Elk Grove Village, IL 60007-1098. Web site:

<www.aap.org>.

WEB SITES

American Academy of Pediatrics. ‘‘Transitional Objects.’’

Caring for Your Baby and Young Child. Available online
at <www.aap.org/pubserv/transobj.htm> (accessed

November 13, 2004).

Tish Davidson, A.M.

Richard Passman, Ph.D.

Seizure disorder

Definition

A seizure is a sudden disruption of the brain’s nor-

mal electrical activity accompanied by altered con-

sciousness and/or other neurological and behavioral

manifestations. Epilepsy is a disorder of the brain char-

acterized by recurrent seizures that may include repeti-

tive muscle jerking called convulsions.

Description

There are more than 20 different seizure disorders,

although epilepsy is the most familiar. Most seizures are

benign, but a seizure that lasts a long time can lead to sta-

tus epilepticus, a life-threatening condition characterized

by continuous seizures, sustained loss of consciousness,

and respiratory distress. In addition, non-convulsive epi-

lepsy can impair physical coordination, vision, and other

senses. Undiagnosed seizures can lead to conditions that

are more serious and more difficult to manage. Ten per-

cent of Americans have a seizure at some time in their

lives.

Generalized seizures

A generalized seizure occurs when electrical

abnormalities exist throughout the brain. A generalized

tonic-clonic (grand-mal) seizure typically begins with a

loud cry before the individual having the seizure loses

consciousness and falls to the ground. The muscles

become rigid for about 30 seconds during the tonic phase

of the seizure and alternately contract and relax during

the clonic phase, which lasts 30 to 60 seconds. The skin

sometimes acquires a bluish tint, and the person may bite

Child using his stuffed toy as a security object. (� Gilbert

Patrick/Corbis.)
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the tongue, lose bowel or bladder control, or have trouble

breathing.

A grand mal seizure lasts two to five minutes, and

the person may be confused or have trouble talking after

regaining consciousness (post-ictal state). The individual

may complain of head or muscle aches or weakness in

the arms or legs before falling into a deep sleep.

Primary generalized seizures

A primary generalized seizure occurs when electri-

cal discharges begin in both halves (hemispheres) of the

brain at the same time. Primary generalized seizures are

more likely to be major motor attacks than to be absence

seizures. Motor attacks cause parts of the body to jerk

repeatedly. A motor attack usually lasts less than an hour

and may last only a few minutes.

Absence seizures

Absence (petit mal) seizures generally begin at

about the age of four and stop by the time the child

becomes an adolescent. Absence seizures usually begin

with a brief loss of consciousness and last 15 to 20 sec-

onds. An individual having a petit mal seizure becomes

very quiet and may blink, stare blankly, roll the eyes, or

move the lips. When a petit mal seizure ends, individual

resumes whatever he or she was doing before the seizure

began and does not remember the seizure. The individual

may not realize that anything unusual has happened.

Untreated, petit mal seizures can recur as many as 100

times a day and may progress to grand mal seizures.

Myoclonic seizures

Myoclonic seizures are characterized by brief, invo-

luntary spasms of the tongue or muscles of the face,

arms, or legs. Myoclonic seizures are most apt to occur

when waking after a night’s sleep.

A Jacksonian seizure is a partial seizure character-

ized by tingling, stiffening, or jerking of an arm or leg.

Loss of consciousness is rare. The seizure may progress

in characteristic fashion along the limb.

Limp posture and a brief period of unconsciousness

are features of akinetic seizures. These occur in young

children. Akinetic seizures, which cause the child to fall,

also are called drop attacks.

Partial seizures

Simple partial seizures do not spread from the focal

area of the brain where they arise. Symptoms are deter-

mined by the part of the brain affected. The individual

usually remains conscious during the seizure and can

later describe it in detail. In 2003, it was reported that

people who experience partial seizures are twice as

likely to have sleep disturbances as people their same

age and gender who do not have seizures.

Complex partial seizures

A distinctive smell, taste, or other unusual sensation

(aura) may signal the start of a complex partial seizure.

Complex partial seizures start as simple partial seizures

but move beyond the focal area of the brain and cause

loss of consciousness. Complex partial seizures can

become major motor seizures. Although individuals hav-

ing a complex partial seizure may not seem to be uncon-

scious, they do not know what is happening and may

behave inappropriately. They will not remember the sei-

zure but may seem confused or intoxicated for a few

minutes after it ends.

Demographics

One in ten Americans has a seizure during their life-

time, and at least 200,000 Americans have at least one

seizure a month. Epilepsy affects 2.5 million Americans

of all ages, and of those, 25 percent of all cases develop

before the age of five. Some 181,000 new cases are diag-

nosed annually and 45,000 of them are children under

the age of 15. Though the incidence rate for children is in

the early 2000s trending down, epilepsy remains a signif-

icant problem for many children.

In all people, the risk of developing epilepsy is

approximately 1 percent. However, certain groups are at

higher risk. The expectations of the onset of epilepsy in

these populations are as follows:

� children withmental retardation: 10%

� children with cerebral palsy: 10%
� children with both cerebral palsy and mental retarda-

tion: 50%

� children of mothers with epilepsy: 8.7%

� children of fathers with epilepsy: 2.4%

In addition, males are somewhat more likely to

develop epilepsy than females, and African-Americans

are more likely to develop it than Caucasians. The inci-

dence of epilepsy is greater in those who are socioecono-

mically disadvantaged.

Causes and symptoms

The cause of 70 percent of new cases of epilepsy is

unknown (idiopathic). Epilepsy sometimes is the result

of trauma at birth. Such neonatal causes include insuffi-

1634 GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Se
iz
u
re

d
is
o
rd
er



cient oxygen to the brain, head injury, heavy bleeding,

incompatibility between a woman’s blood and the blood

of her baby, or infection immediately before, after, or at

the time of birth.

Other causes of epilepsy include the following:

� head trauma resulting from a car accident, gunshot

wound, or other injury

� alcoholism
� brain abscess or inflammation of membranes covering

the brain or spinal cord

� phenylketonuria (PKU) or other inherited disorders or

genetic factors

� infectious diseases such as measles, mumps, and

diphtheria

� degenerative disease
� lead poisoning, mercury poisoning, carbon mon-
oxide poisoning, or ingestion of other poisonous

substances

Status epilepticus, a condition in which an indivi-

dual suffers from continuous seizures and may have trou-

ble breathing, can be caused by the following factors:

� suddenly discontinuing anti-seizure medication

� hypoxic or metabolic encephalopathy (brain disease

resulting from lack of oxygen or malfunctioning of

other physical or chemical processes)

� acute head injury
� blood infection caused by inflammation of the brain or

the membranes that cover it

Symptoms

Different types of seizures have different symptoms.

Generalized epileptic seizures occur when electrical

abnormalities exist throughout the brain. Partial seizures

do not involve the entire brain, although a partial seizure

may spread to other parts of the brain and cause a gener-

alized seizure. Some people who have epilepsy have

more than one type of seizure.

Motor attacks cause parts of the body to jerk repeat-

edly. Sensory seizures cause numbness or tingling in

one area. The sensation may move along one side of the

body or the back before subsiding.

Visual seizures, which affect the area of the brain

that controls sight, cause people to see things that are not

there. Auditory seizures affect the part of the brain that

controls hearing and cause the individual to imagine

voices, music, and other sounds. Other types of seizures

can cause confusion, upset stomach, or emotional

distress.

When to call the doctor

Parents should call the doctor or local emergency

number the first time a child has a seizure. For children

who have been diagnosed with epilepsy, the doctor

should give guidelines about when to call. However, the

following situations merit emergency attention:

� a longer seizure than the child usually has or an unu-

sual number of seizures

� seizures that recur repeatedly in the course of a few

minutes

� consciousness not regained between seizures
� occurrence of new neurological symptoms

� occurrence of side effects from medication, which

could include drowsiness and rash for most antic-

onvulsants (Specific possible side effects should be

reviewed for each medication with the physician and/

or pharmacist.)

Diagnosis

Personal and family medical history, description of

seizure activity, and physical and neurological examina-

tions help primary care physicians, neurologists, and epi-

leptologists diagnose this disorder. Doctors rule out con-

ditions that cause symptoms that resemble seizure

disorders, including small strokes (transient ischemic

attacks, or TIAs), fainting (syncope), pseudoseizures,

and sleep attacks (narcolepsy).

Neuropsychological testing uncovers learning or

memory problems. Neuroimaging provides views of

brain areas involved in seizure activity.

The electroencephalogram (EEG) is the main test

used to diagnose epilepsy. EEGs use electrodes placed

on or within the skull to record the brain’s electrical

activity and pinpoint the exact location of abnormal

discharges.

Other tests used to diagnose seizure disorders

include:

� Magnetic resonance imaging (MRI), which provides

clear, detailed images of the brain. Functional MRI

(fMRI), performed while the patient does various

tasks, can measure shifts in electrical intensity and

blood flow and indicate which brain region each activ-

ity affects.

� Positron emission tomography (PET) and single pho-

ton emission tomography (SPECT) monitor blood flow
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and chemical activity in the brain area being tested.

PET and SPECT are very effective in locating the brain

region where metabolic changes take place between

seizures.

� Urine and blood lab tests can screen for electrolyte dis-
turbances and possible metabolic disorders.

Treatment

Seizure disorders in children are usually treated with

anticonvulsant drugs. Doctors attempt to use a single

drug for this purpose, but more than one may be required.

Medications are prescribed based on the seizure type.

Even when the drugs suppress seizures, they should not

be discontinued without a doctor’s advice. Most indivi-

duals require at least several years of treatment.

If medication is not successful in preventing sei-

zures, surgery, a ketogenic diet, or vagus nerve stimula-

tion (VNS) may be tried. Brain surgery can be useful in

certain cases to remove small groups of cells causing the

problem.

The ketogenic diet is a high fat, low carbohydrate,

limited calorie diet that forces the child’s body to burn

fat instead of glucose derived from carbohydrates. Burn-

ing fat produces chemicals called ketones. One out of

three children who begins the diet becomes free or

almost free from seizures, while another third improve,

and the final third show no improvement. This diet,

which is usually begun in the hospital, is extremely rigor-

ous and must be monitored by a doctor and dietician.

The United States Food and Drug Administration

(FDA) has approved the use of vagus nerve stimulation

(VNS) in patients over the age of 16 who have intract-

able partial seizures. This non-surgical procedure uses a

pacemaker-like device implanted under the skin in the

upper left chest, to provide intermittent stimulation to

the vagus nerve. Stretching from the side of the neck into

the brain, the vagus nerve affects swallowing, speech,

breathing.

Prognosis

Prognosis depends on the type of seizures, the abil-

ity to control them with medication, the age of the indivi-

dual, and the underlying cause of the seizures. Seventy

percent of individuals with epilepsy can be expected to

go into remission, which is defined as five or more years

without seizures while on medication. Three-fourths of

those who are seizure free for two to five years while on

medication can have the medication reduced or elimi-

nated. However, in 10 percent of new epilepsy cases, the

seizures are not controlled by medication.

Prevention

There is no known way to prevent the onset of sei-

zure disorders, but seizures may be controlled and some-

times prevented by the use of medication. Up to 80 per-

cent of those with seizure disorder can have their

seizures substantially or completed controlled, allowing

them to live normal or close to normal lives.

Parental concerns

Seizure disorders are long-term illnesses, with the

added problem of being public. Besides the difficulty of

controlling medication and possibly diet, the parents of a

child with a seizure disorder must sometimes deal with

the public visibility of seizure episode. Parents should be

supportive of the child and make sure the child does not

consider himself to blame for the seizures.

Siblings are also affected by a child with a seizure

disorder. Siblings may feel neglected by parents who

focus on care for one child. They may also feel responsi-

ble for their brother or sister getting the disease, and they

may worry about having seizures themselves. Siblings

should be assured that seizure disorders are not conta-

gious. They should be given appropriate information

both for themselves and for friends who might be present

during seizures.

This patient’s brain is exposed during surgery in order for

surgeons to remove the mass responsible for epileptic sei-

zures. (CustomMedical Stock Photo Inc.)
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Some parents worry that stress might bring on a sei-

zure and are therefore unwilling to discipline a child

with a seizure disorder and might give in to the usual

childish demands. Although stress can be a factor, par-

ents should consult with their doctor on the level of risk

and methods of discipline that can be effective for their

child.

Teenagers have special concerns. In many states,

those who have not been seizure-free for a certain time

are not allowed to drive, which affects a teen’s mobility

and social life. Having seizures in front of friends can be

embarrassing. Parents should resist being excessively

overprotective of their teenager and should consult with

their physician as to which activities are safe for their

child to pursue.

Some physicians recommend avoidance of swim-

ming in children with epilepsy. Nearly all practitioners

would advise against unaccompanied swimming in per-

sons with seizure disorders. Avoidance of exposure to

flashing lights or other triggers might be necessary in

some persons with seizure disorders.

Resources

BOOKS

Basil, Carl W., et al. Living Well with Epilepsy and Other
Seizure Disorders: An Expert Explains What You Really
Need to Know. New York: HarperInformation, 2004.

Miles, Daniel K. 100 Questions about Your Child’s Epilepsy.
Boston, MA: Jones & Bartlett Publishers, 2005.

Stafstrom, Carl E., et al. Epilepsy and the Ketongenic Diet.
Totowa, NJ: Humana Press, 2004.

Svoboda, William B. Childhood Epilepsy: Language,
Learning, and Behavioral Complications. Cambridge,

UK: Cambridge University Press, 2004.

Wallace, Sheila J., et al. Epilepsy in Children. Oxford, UK:
Oxford University Press, 2004.

ORGANIZATIONS

Epilepsy Foundation. 4351 Garden City Drive, Landover, MD

2078507223. Web site: <www.epilepsyfoundation.org>.

WEB SITES

Campellone, Joseph V. ‘‘Epilepsy.’’MedLine Plus, July 2,
2004. Available online at <www.nlm.nih.gov/

medlineplus/ency/article/000694.htm> (accessed

November 14, 2004).

‘‘Epilepsy.’’ Centers for Disease Control. Available online at
<www.cdc.gov/nccdphp/epilepsy/index.htm> (accessed

November 14, 2004).

Tish Davidson, A.M.

Maureen Haggerty

Teresa G. Odle

Seizure medication see Antiepileptics

Self-esteem

Definition

Considered an important component of emotional

health, self-esteem encompasses both self-confidence

and self-acceptance. It is the way individuals perceive

themselves and their self-value.

Description

Self-esteem is the way individuals think and feel

about themselves and how well they do things that are

important to them. In children, self-esteem is shaped by

what they think and feel about themselves. Their self-

esteem is highest when they see themselves as approxi-

mating their ‘‘ideal’’ self, the person they would like to

be. Children who have high self-esteem have an easier

time handling conflicts, resisting negative pressures, and

making friends. They laugh and smile more and have a

generally optimistic view of the world and their life.

Children with low self-esteem have a difficult time

dealing with problems, are overly self-critical, and can

become passive, withdrawn, and depressed. They may

hesitate to try new things, may speak negatively about

themselves, are easily frustrated, and often see tempor-

ary problems as permanent conditions. They are pessi-

mistic about themselves and their life.

KEY TERMS

Epileptologist—A physician who specializes in the
treatment of epilepsy.

Glucose—A simple sugar that serves as the body’s
main source of energy.

Phenylketonuria (PKU)—A rare, inherited, meta-
bolic disorder in which the enzyme necessary to
break down and use phenylalanine, an amino acid
necessary for normal growth and development, is
lacking. As a result, phenylalanine builds up in the
body causing mental retardation and other neuro-
logical problems.
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Self-esteem comes from different sources for chil-

dren at different stages of development. The develop-

ment of self-esteem in young children is heavily influ-

enced by parental attitudes and behavior. Supportive

parental behavior, including encouragement and praise

for accomplishments, as well as the child’s internaliza-

tion of the parents’ own attitudes toward success and

failure, are the most powerful factors in the development

of self-esteem in early childhood. As children get older

their experiences outside the home, in school, and with

peers, become increasingly important in determining

their self-esteem.

Schools can influence their students’ self-esteem

through the attitudes they foster toward competition and

diversity and their recognition of achievement in aca-

demics, sports, and the arts. By middle childhood,

friendships have assumed a pivotal role in a child’s life.

Studies have shown that school-age youngsters spend

more time with their friends than they spend doing

homework, watching television, or playing alone. In

addition, the amount of time in which they interact with

their parents is greatly reduced from when they were

younger. At this stage, social acceptance by a child’s

peer group plays a major role in developing and main-

taining self-esteem.

The physical and emotional changes that take place

in adolescence, especially early adolescence, present

new challenges to a child’s self-esteem. Boys whose

growth spurt comes late compare themselves with peers

who have matured early and seem more athletic, mascu-

line, and confident. In contrast, early physical maturation

can be embarrassing for girls, who may feel gawky and

self-conscious in their newly developed bodies. Both

boys and girls expend inordinate amounts of time and

energy on personal grooming, spending long periods of

time in the bathroom trying to achieve a certain kind of

look. Fitting in with their peers becomes more important

than ever to their self-esteem, and, in later adolescence,

relationships with the opposite sex (or sometimes the

same sex) can become a major source of confidence or

insecurity. Up to a certain point, adolescents need to gain

a sense of competence by making and learning from

their own mistakes and by being held accountable for

their own actions.

Peer acceptance and relationships are important to

children’s social and emotional development and to their

development of self-esteem. Peer acceptance, especially

friendships, provides a wide range of learning and devel-

opment opportunities for children. These include compa-

nionship, recreation, social skills, participating in group

problem solving, and managing competition and con-

flict. They also allow for self-exploration, emotional

growth, and moral and ethical development.

There are several factors that influence self-esteem.

These include the following:

� Age: Self-esteem tends to grow steadily until middle

school when the transition of moving from the familiar

environment of elementary school to a new setting

confronts children with new demands. Self-esteem

either continues to grow after this period or begins to

decrease.

� Gender: Girls tend to be more susceptible to having

low self-esteem than boys, perhaps because of

increased social pressure that emphasizes appearance

more than intelligence or athletic ability.

� Socioeconomic status: Researchers have found that

children from higher-income families usually have a

better sense of self-esteem in the mid- to late-adoles-

cence years.

� Body image: Especially true for teens but also impor-

tant for younger children, body image is evaluated

within the context of media images from television,

movies, and advertising that often portray girls as thin,

beautiful, and with perfect complexion. Boys are por-

trayed as muscular, very good looking, and tall. Girls

who are overweight and boys who are thin or short

often have low self-esteem because they compare

themselves against these cultural and narrow

standards.

Infancy

Infants start building self-esteem as soon as they are

born. Their self-esteem is first built by having their basic

needs met, including the need for love, comfort, and clo-

seness. They gradually learn that they are loved as the

people who care for them consistently treat them gently,

kindly, comfort them when they cry, and show them

attention. How their parents or primary caregivers treat

them sets the stage for later development of self-esteem.

Parents who give their babies love and attention teach

the infants that they are important, safe, and secure.

Toddlerhood

During toddlerhood, children still have not devel-

oped a clear understanding of self-esteem or self-iden-

tity. Each time they learn a new skill they add to their

sense of their ability and their comprehension of who

they are. Toddlers learn about themselves by learning

what they look like, what they can do, and where they

belong. They find it difficult to share since they are just

starting to learn who they are and what is theirs.

1638 GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Se
lf
-e
st
ee
m



Toddlers see themselves through the eyes of their

parents, family, or primary caregivers. If their parents

show them love and treat them as special, toddlers will

develop self-esteem. Toddlers who feel unloved find it

more difficult to develop a sense of self-worth.

Preschool

By the age of three, children have a clearer under-

standing of who they are and how they fit into the world

they know. They have begun learning about their bodies

and that, within limits, they are able to think and make

decisions on their own. They can handle time away from

their parents or primary caregivers because they feel safe

on their own or with other children and adults. They

develop their self-esteem in mostly physical ways, by

comparing their appearance to that of other children,

such as height, size, agility, and abilities.

Preschoolers learn self-esteem in stages through

developing their senses of trust, independence, and

initiative. During this age, parents can help foster the

child’s self-esteem by teaching problem-solving skills,

involving them in tasks that give them a sense of accom-

plishment, asking for and listening to their opinions, and

introducing them to social settings, especially with their

peers. Young children learn self-esteem through what

they can do and what their parents think of them.

School age

A critical point in a child’s development of self-

esteem occurs when they start school. Many children’s

self-esteem falls when they have to cope with adults and

peers in a new situation with rules that may be new and

strange. In the early school-age years, self-esteem is

about how well children manage learning tasks in school

and how they perform in sports. It also depends on their

physical appearance and characteristics and their ability

to make friends with other children their own age.

Stresses at home, such as parents arguing a lot, and

problems at school, such as difficult lessons, being bul-

lied, or not having friends, can have a negative impact on

a child’s self-esteem. Children with overly developed

self-esteem may tend to be bullies, while children with

lower self-esteem may become the victims of bullies.

Parents can help children develop an inner sense of self-

control, which comes from having experience in making

decisions.

Teenagers’ self-esteem is often affected by the phy-

sical and hormonal changes they experience, especially

during puberty. Teens undergo major changes in their

lives and their self-esteem can often become fragile.

They are usually extremely concerned about how they

look and how they are perceived and accepted by their

peers. Teens who set goals in their lives have higher self-

esteem than those who do not. High self-esteem is also

directly related to teens who have a very supportive

family.

Body image is a major component in teenagers’

self-esteem, and they are very concerned about how their

peers see them. Teens who have high self-esteem like the

way they look and accept themselves the way they are.

Teens with low self-esteem usually have a poor body

image and think they are too fat, not pretty enough, or

not muscular enough. There are some physical features

that teens cannot change, but accepting themselves as

they are without undue self-criticism is challenging. If

there are characteristics that cause low self-esteem but

can be changed, teens may be able to set reasonable

goals for making change. For example, if teens think

they are overweight, they should first verify their percep-

tion with a healthcare provider. If they are actually over-

weight, they can set goals to lose weight by eating nutri-

tiously and exercising regularly.

The ‘‘Teens Health’’ section of the Web site Kids

Health (available online at <www.kidshealth.org>)

offers the following advice for teens to improve self-

esteem: ‘‘When you hear negative comments coming

from within, tell yourself to stop. Your inner critic can

be retrained. Try exercises like giving yourself three

compliments every day. While you’re at it, every eve-

ning list three things in your day that really gave you

pleasure. It can be anything from the way the sun felt on

your face, the sound of your favorite band, or the way

someone laughed at your jokes. By focusing on the good

things you do and the positive aspects of your life, you

can change how you feel about yourself.’’

Parents can enhance teenagers’ self-esteem by ask-

ing for their help or advice and listening to their

opinions.

Common problems

Numerous studies have linked low self-esteem to a

wide range of problems, including poor school achieve-

ment, criminal and violent behavior; being the victim of

bullying; teenage pregnancy; smoking and the use of

alcohol and other drugs; dropping out of school; depres-

sion; and thoughts of suicide, suicide attempts, and sui-

cide. Also, children and teens who have low self-esteem

have more physical health problems than those with

higher self-esteem.
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Parental concerns

Every child and teen has low self-esteem at some

time in his or her life. Criticism from parents or others

can make children with low self-esteem feel worse. Chil-

dren can also develop low self-esteem if parents or others

press them to reach unrealistic goals. Parents should be

concerned when a child’s low self-esteem interferes with

his or her daily activities or causes depression. Some

common signs of low-self esteem in children and teens

are as follows:

� feeling they must always please other people

� general feelings of not liking themselves

� feelings of unhappiness most of the time

� feeling that their problems are not normal and that they

to blame for their problems

� needing constant validation or approval
� not making friends easily or having no friends

� needing to prove that they are better than others

When to call the doctor

Sometimes a lack of self-esteem is too much for a

child to handle alone. Parents may need to seek profes-

sional psychological help for children suffering from low

self-esteem when the child is depressed or shows an

inability to create friendships. Help may also be needed

for adolescents whose lack of self-esteem is expressed in

negative behaviors, such as criminal activities, gang

affiliation, smoking, and alcohol and other drug depen-

dency. If the child talks about or threatens suicide, pro-

fessional help should be sought immediately.
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Tips for raising your child’s self-esteem

1. Be a role model for high self-esteem. If you have a positive attitude,
chances are your children will have one too.

2. Have realistic expectations. Unreasonable goals will set your child up
for feelings of failure.

3. Respect your child’s individuality. Their accomplishments should be
praised even if they are not in your area of interest, or if their level of 
academic success, for instance, is generally lower than a sibling’s.

4. Praise your child’s efforts, even if they are ultimately unsuccessful.
Making a great effort should be rewarded, even he or she did not come in 
“first.”

5. Be careful when correcting your child’s behavior. Constructive criticism
is much more useful than pinning your child with a label like “lazy” or 
“stupid.”

SOURCE: McKesson Health Solutions, http://www.med.umich.edu/
1libr/pa/pa-esteemup_pep.htm, 2004.

(Table by GGS Information Services.)
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‘‘Self-Esteem in Children.’’ North Carolina State University
Cooperative Extension, 2004. Available online at
<www.ces.ncsu.edu/depts/fcs/human/pubs/

fcsw_506.pdf> (accessed November 14, 2004).

Ken R. Wells

Self-mutilation
Definition

Self-mutilation, also called self-harm, self-injury or

cutting, is the intentional destruction of tissue or altera-

tion of the body done without the conscious wish to com-

mit suicide, usually in an attempt to relieve tension.

Description

Self-mutilation has become an increasing problem

among adolescents since the 1990s. Cutting one’s skin

with razors or knives is the most common pattern of self-

mutilation. Other forms of self-harm include biting, hit-

ting, or bruising oneself; picking or pulling at skin or

hair; burning oneself with cigarettes, or amputating parts

of the body. Self-mutilation can be episodic (infrequent)

or repetitive. Episodic self-harm can progress to repeti-

tive self-harm after as few as five or as many as 20

episodes.

Professional thinking about self-mutilation has

evolved over the past 20 years. Before the 1990s, self-

mutilation was often identified as a failed suicide

attempt. This concept is no longer accepted. As of 2004

self-mutilation was not a specific diagnosis recognized

by the American Psychiatric Association. Instead, it is

recognized as a feature of other psychiatric disorders.

Some researchers dispute this designation and feel self-

mutilation should be a separate diagnosis. Self-mutila-

tion should not be confused with current fads for tattoos
and body piercing. In some cases, however, it may be

difficult to distinguish between an interest in these fads

and the first indications of a disorder.

Demographics

It is estimated that one in every 100 individuals in

the United States, or more than 2.5 million people, are

self-mutilators. Girls are four times more likely to

engage in self-harm than boys, with girls between the

ages of 16 and 25 at highest risk, although many girls

begin cutting in middle school (ages 12 or 13). At risk

individuals also include those who have underlying psy-

chiatric disorders. Up to half of individuals who are self-

mutilators were sexually abused as children.

Causes and symptoms

It is not entirely clear why some individuals mutilate

themselves. However, self-injury appears to give these

people an immediate release from almost unbearable ten-

sion caused by anxiety, anger, or sadness. Some

researchers ascribe this response to the release of certain

chemicals in the body in response to pain. Like other

addictive behaviors, self-mutilation gradually takes

more and more destruction to achieve release. Some

researchers separate self-mutilators into several groups,

based on their psychological condition, motivation for

harming themselves, and degree to which they practice

self-injury.

The most common form of self-mutilation, and the

one usually seen in adolescents, is impulsive self-mutila-

tion consisting of superficial skin cutting and burning.

Psychiatrists generally believe that this is a maladaptive

form of self-help or self-preservation and is done to

achieve release from almost unbearable psychic tension

and to give the individual a feeling of control. It is often

a feature of psychiatric disorders including the

following:

� borderline personality disorder
� antisocial personality disorder
� dissociative disorders
� anorexia or bulimia

KEY TERMS

Peer acceptance—The degree to which a child or
adolescent is socially accepted by peers, usually of
about the same age; the level of peer popularity.

Primary caregiver—A person who is responsible
for the primary care and upbringing of a child.

Puberty—The point in development when the
ability to reproduce begins. The gonads begin to
function and secondary sexual characteristics
begin to appear.

Self-identity—The awareness that an individual
has of being unique.
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� post traumatic stress syndrome

� substance abuse
� depression

Compulsive self-mutilation consists of repetitive

hair pulling (trichotillomania), nail biting, and skin

picking. It is often found in individuals with obsessive-
compulsive disorder (OCD). Major self-mutilation is

the least frequent form of self-harm. It involves infre-

quent episodes of destruction of large amounts of tissue,

for example self-castration or self-amputation. Major

self-mutilation occurs most often with psychotic or

highly intoxicated individuals and occasionally with

institutionalized mentally retarded individuals. It is also

occasionally associated with autism, Tourette syn-
drome, and schizophrenia.

The symptoms of self-mutilation typically include

wearing long-sleeved or baggy clothing, even in hot

weather, and an unusual need for privacy. Self-mutilators

are often hesitant to change their clothes or undress

around others. In most cases the individual also shows

signs of depression.

When to call the doctor

Parents and caregivers should consult a psychiatrist

or psychotherapist with professional expertise in self-

mutilation as soon as the behavior is discovered. Adoles-

cents rarely do not outgrow this behavior. If left

untreated, it can continue into adulthood.

Diagnosis

Self-mutilation is usually diagnosed by a psychia-

trist or psychotherapist upon referral from a family
member, physician, nurse, or social worker who has

noticed scars, bruises, or other physical evidence of self-
injury.

Treatment

Individuals who mutilate themselves should seek

treatment from a therapist with some specialized training

and experience with this behavior. Most self-mutilators

are treated as outpatients, although some specialized

inpatient programs for self-mutilators exist. A number of

different treatment approaches are used with self-mutila-

tors, including individual therapy, family therapy, and
group therapy. Therapies focus on teaching self-aware-

ness, alternate coping skills, behavior modification, and

improved communication skills. Techniques may

include journaling, music and art therapy, and role-

playing.

Underlying psychological disorders are also treated

with medication and/or psychotherapy. Although there

are no medications specifically for self-mutilation, anti-
depressants are often given, particularly if the patient

meets the diagnostic criteria for a depressive disorder.

However, in October 2003, the United States Food and

Drug Administration issued an advisory indicating that

children being treated with selective serotonin re-uptake

inhibitor antidepressants (SSRIs) for major depressive

illness may be at higher risk for committing suicide. A

similar warning was issued in the United Kingdom. Par-

ents and physicians must weigh the benefits and risks of

prescribing these medications for children on an indivi-

dual basis.

Alternative treatment

Mindfulness training, which is a form of meditation,

has been used to teach self-mutilators to observe and

identify their feelings in order to have some control over

them.

Prognosis

The prognosis depends on the presence and severity

of other emotional disorders and history of sexual abuse

and/or suicide attempts. In general, teenagers without a

history of abuse or other disorders have a good prog-

nosis. Patients diagnosed with borderline personality dis-

order and/or a history of attempted suicide are consid-

ered to have the worst prognosis.

Self-inflicted lacerations on the arms of a teenage girl. (Photo

Researchers, Inc.)
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Prevention

Some society-wide factors that influence self-muti-

lation, such as the sexual abuse of children and media

portrayals of cutting, are difficult to change. Parents

should emphasize self-respect and respect for one’s

body. In general, young people who have learned to

express themselves in words or through art and other

creative activities are less likely to deal with painful feel-

ings by injuring their bodies.

Parental concerns

Parents should be alert to Internet sites and movies

that promote and/or glorify self-mutilation as a way to

cope with problems. Experts feel that some children may

be induced to try this behavior as a coping mechanism

because of the way it is presented in these media.

See also Depressive disorders.
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Rebecca J. Frey, PhD

Separation anxiety
Definition

Separation anxiety is distress or agitation resulting

from separation or fear of separation from a parent or

caregiver to whom a child is attached.

Description

Separation anxiety is a normal part of development.

It emerges during the second half year in infants. Separa-

tion anxiety reflects a stage of brain development rather

than the onset of problem behaviors. On the other hand,

prolonged separation anxiety that develops in school age

children is considered an anxiety disorder by the Ameri-

can Psychiatric Association.

Normal separation anxiety

Developmentally normal separation anxiety usually

begins somewhere around eight to 10 months and peaks

by 18 months, after which it gradually diminishes until

by age three. Only occasional bouts of separation anxiety

then occur when the child is faced with new situations,

such as starting preschool or the addition of a new baby

to the family.

Before about six months of age, infants show little

special attachment to a particular caregiver and no dis-

tress at being left alone. At about eight months, babies

begin to react by crying and fussing whenever their pri-

mary caregiver leaves the room. Bedtimes may become

KEY TERMS

Borderline personality disorder (BPD)—A pattern
of behavior characterized by impulsive acts,
intense but chaotic relationships with others, iden-
tity problems, and emotional instability.

Dissociative disorders—A group of mental disor-
ders in which dissociation is a prominent symp-
tom. Patients with dissociative disorders have a
high rate of self-mutilation.

Selective serotonin reuptake inhibitors (SSRIs)—A
class of antidepressants that work by blocking the
reabsorption of serotonin in the brain, thus raising
the levels of serotonin. SSRIs include fluoxetine
(Prozac), sertraline (Zoloft), and paroxetine (Paxil).
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a struggle, with the child refusing care from all but the

primary caregiver and crying, fussing, and calling the

caregiver when it is time to go to sleep. This unwilling-
ness to be left alone can continue for many months.

When left with a babysitter, even a familiar indivi-

dual that the infant formerly accepted, the child may

scream and cry to exhaustion. This is likely to be due to a

combination of separation anxiety and stranger anxiety,
which arise at about the same time and has similar

origins.

Separation anxiety is thought to develop because as

babies mature mentally, they begin to recognize their

caregivers as unique individuals. However, infants lack

the mental capacity to understand that the caregiver still

exists when out of sight. To the infant, once the caregiver

cannot be seen, she is gone forever (lack of object perma-

nence). This inability to project beyond what is immedi-

ately visible, coupled with the newly formed attachment

to the caregiver, causes distress that is usually expressed

by crying. Although this is a difficult stage for parents,

the fact that a child fusses when the preferred caregiver

leaves is a sign of healthy bonding and normal develop-

ment. With experience and increased mental maturity,

the child will eventually understand that he is not being

abandoned permanently and that the caregiver will

return.

Although separation anxiety is normal in infants and

toddlers, cultural practices have an impact on the timing

of its emergence and its extent. Babies who remain in

constant contact with their mothers may develop separa-

tion anxiety earlier and possibly for more intense and

prolonged periods than infants frequently cared for by a

variety of different caregivers.

Separation anxiety disorder

Separation anxiety disorder occurs when older chil-

dren refuse to leave a parent or other caregiver to whom

they have become attached. Often separation anxiety dis-

order begins around age six or seven at a time when it

can interfere with school attendance. School phobia can

be a type of separation anxiety disorder.

Children with separation anxiety disorder repeatedly

show at least three of the following behaviors at a devel-

opmentally inappropriate age:

� excessive distress at leaving home or leaving the pri-

mary caregiver, or even distress in anticipation of

leaving

� excessive worry that something catastrophic will hap-

pen at home or to the caregiver while the child is away

� extreme fear that something will happen to them, such

as getting lost or kidnapped, that will prevent their

return to the caregiver

� unwillingness to be alone, even in familiar settings

� nightmares about separation from home and loved ones

� inability to stay at a friend’s house overnight or go

away to camp due to worry about what is happening at

home

� physical complaints such as stomach pains, dizziness,
headaches, or vomiting when faced with separation

from home or caregiver

� refusal to attend school not related to events at school

such as bullying or academic failure

� attachment to home or caregiver that interferes with

social life and school attendance

Unlike developmentally normal separation anxiety,

children do not outgrow separation anxiety disorder.

This disorder is usually treated with a combination of

behavioral and cognitive therapy. Behavioral therapy

involves teaching parents and children strategies for

overcoming stressful separation and may involve desen-

sitization by gradual exposure to longer and longer peri-

ods apart. Cognitive therapy teaches children to redirect

their thoughts and actions into a more flexible and asser-

tive pattern. Family therapy may also be used to help

resolve family issues that may be negatively affecting

the child.

Separation anxiety disorder sometimes occurs in

conjunction with other psychiatric disorders, such as per-

vasive developmental disorder, schizophrenia, other

anxiety or panic disorders, and major depression.

Depending on the diagnosis, children may also be treated

with drugs to help alleviate these disorders. However,

the use of antidepressants in minors is currently under

review. In October 2003, the United States Food and

Drug Administration issued an advisory indicating that

children being treated with selective serotonin re-uptake

inhibitor antidepressants (SSRIs) for major depressive

illness may be at higher risk for committing suicide. A
similar warning was issued in the United Kingdom. Par-

ents and physicians must weigh the benefits and risks of

prescribing these medications for children on an indivi-

dual basis.

Common problems

Parents are frequently frustrated by the intensity of

their child’s separation anxiety while an infant and tod-

dler and believe that something is wrong with their child

rather than accepting this natural stage of development.

In school-age children, refusal to attend school due to
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separation anxiety disorder is common. This can lead to

academic failure and difficulty in making friends and

developing relationships outside the home.

Parental concerns

Parents are distressed and concerned when their

child is distressed. However, since anxiety disorders

have an inherited component, in some families a parent

will also have an anxiety disorder. The parent’s anxieties

can add to the child’s concerns about separating, worsen-

ing the separation anxiety. In this case, family therapy as

well as individual therapy for the parent and child may

be appropriate.

When to call the doctor

Parents should call the doctor when a child in kin-

dergarten or older shows extreme reluctance to separate

from the parent to the point where it interferes with the

child’s normal life and social development. After a phy-

sical examination, a psychological evaluation that

includes several assessments for anxiety and a behavioral

checklist that evaluates the child’s behavior at home and

school should be done by a psychologist or psychiatrist

with experience in separation anxiety.

See also Stranger anxiety; School phobia/school

refusal.
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Serum hepatitis seeHepatitis B

Severe combined
immunodeficiency

Definition

Severe combined immunodeficiency (SCID) is the

most serious primary or congenital human immunodefi-

ciency disorder. It is a group of congenital (present from

birth) disorders in which the immune system does not

work properly. Children with SCID are vulnerable to

recurrent severe infections, retarded growth, and early

death.

Description

The immune system is composed of elements that

are needed for the body to fight infections by recognizing

disease agents and attacking them. It includes many

classes of T-lymphocytes (white blood cells that detect

foreign proteins called antigens). It also includes B cells,

which are the only cells in the body that make antibodies.

Natural killer (NK) cells are cells that destroy infected

cells. In children with SCID, the immune system does

not function properly because T, B, and NK cells are

either absent or defective. When the immune system

does not function correctly, the child is left open to

repeated severe diseases and infections.

Several different immune system disorders are

grouped under SCID. These include the following:

� X-linked: The most common form of SCID accounts

for about half of all cases. Because this is an X-linked

condition, it occurs only in boys. Children with

KEY TERMS

Selective serotonin reuptake inhibitors (SSRIs)—A
class of antidepressants that work by blocking the
reabsorption of serotonin in the brain, thus raising
the levels of serotonin. SSRIs include fluoxetine
(Prozac), sertraline (Zoloft), and paroxetine (Paxil).
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X-linked SCID have low T-cell and natural killer (NK)

cell levels but elevated B-cell levels.

� Adenosine deaminase deficiency (ADA): About 20

percent of SCID cases are of this type. ADA deficiency

leads to low levels of B and T cells in the child’s

immune system.

� Janus Kinase 3 (Jak3) deficiency: This form of SCID

accounts for about 6 percent of cases. There are very

low levels of T and NK cells, or they are not present at

all. There is an elevated level of B cells. In this form of

SCID the lymphocyte or white blood evaluation is

identical to X-linked SCID but is autosomal recessive

and, therefore, occurs in girls and boys.

Demographics

The rate of SCID is not perfectly documented. It is

estimated that it occurs in between one in 50,000 and one

in 500,000 infants. It is about three times more common

in boys than in girls.

Causes and symptoms

SCID is an inherited disorder. In all forms of SCID,

B and T cells are non-functioning. They may or may not

be present in various forms of SCID, but they are always

non-functioning. In some forms of SCID, NK cells are

also absent or non-funtioning.

For the first few months after birth, a infant with

SCID is often protected by antibodies acquired before

birth from the mother’s blood. As early as three months

of age, however, the SCID child begins to suffer from

mouth infections (thrush), chronic diarrhea, otitis
media, and pulmonary infections, including pneumocys-

tis pneumonia. The child loses weight, becomes very

weak, and if untreated eventually dies from an opportu-

nistic infection.

When to call the doctor

If a child has unusual infections, unusually severe

infections, infections with unusual organisms, or unusual

complications of usual infections, a doctor should be

consulted to evaluate for possible immune deficiency.

This is particularly important if there is a family history

of immune deficiency.

Diagnosis

The first screening test for SCID is a white blood

cell count with a count of the lymphocytes (differential)

because in most forms of SCID the lymphocyte count

will be very low. Blood tests can then be done to test for

the numbers of B, T, and NK type lymphocytes. If the

numbers of all of these cell types are normal and SCID is

still suspected, more specialized tests can be done to test

the lymphocyte cell functions. Rarely there are children

with SCID who have normal lymphocyte numbers and

nonfunctioning cells.

Treatment

Patients with SCID should be treated aggressively

with antibiotics for any infection, and intravenous

immunoglobulin should be given to replace the antibio-

tics the children cannot make, but these treatments can-

not cure the disorder. Bone marrow transplants are as of

2004 regarded as one of the few effective standard treat-

ments for most types of SCID. For those children with

ADA deficiency, ADA infusions are the accepted treat-

ment of choice. Up to 95 percent of children who are

treated with bone marrow transplants, especially those

who are treated before three months of age, survive.

Investigational treatments

As an example of gene therapy for SCID children

with ADA deficiency, the child receives periodic infu-

sions of his or her own T cells corrected with a gene for

ADA that has been implanted in an activated virus. This

should allow these cells to function normally. Other

types of SCID have been treated with gene therapy, but

these procedures have been put on hold due to serious

complications (malignancies). Researchers are as of

2004 also investigating treating SCID in the yet unborn

fetus, which has been done successfully a few times.

Prognosis

There is no cure for SCID. Nearly all untreated

patients die before age two, most before one year of age.

Children who are treated with bone marrow transplants

have a much better prognosis.

Prevention

There is no known way to prevent SCID. Genetic

counseling is recommended for parents of a child with

SCID who are considering having more children and for

potential parents who have a family history of the disease

and believe they may be carriers.

Parental concerns

Without prompt treatment SCID is nearly always

fatal. Treatment can be very successful if done early, pre-

ferably within the first three months of life. Research is
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continuing into in utero treatment options, and some in

utero treatments have been successfully carried out, so

fetal screening may be helpful if there is a possibility

that the child has SCID.

Resources

BOOKS

Parker, James N., and Philip M. Parker. The Official Parent’s
Sourcebook on Primary Immunodeficiency. Red Hill,
Australia: Icon Health, 2002.

ORGANIZATIONS

Immune Deficiency Foundation. 40 W. Chesapeake Avenue

Suite 308, Towson, MD 21204. Web site:

<www.primaryimmune.org>.

International Patient Organization for Patients with Primary
Immunodeficiencies. Alliance House, 12 Caxton Street,
London SW1H 0QS. Web site: <www.ipopi.org>

WEB SITES

Ballard, Barb. The SCID Homepage, September 2004.

Available online at <www.scid.net/> (accessed November

14, 2004).

Tish Davidson, A.M.

Rebecca J. Frey, PhD

Sexual abuse see Rape and sexual assault

Sexually transmitted diseases
Definition

Sexually transmitted diseases (STDs) are viral and

bacterial infections passed from one person to another

through sexual contact.

Description

Adolescence is a time of opportunities and risk

when many health behaviors are established. Although

many of these behaviors are health-promoting, some are

health-compromising, resulting in increasingly high

rates of adolescent morbidity and mortality. For exam-

ple, initiation of sexual intercourse and experimentation

with alcohol and drugs are normative adolescent beha-

viors. However, these behaviors often result in negative

health outcomes such as the acquisition of STDs. As a

consequence of STDs, many adolescents experience ser-

ious health problems that often alter the course of their

adult lives, including infertility, difficult pregnancy,

genital and cervical cancer, neonatal transmission of

infections, and AIDS (acquired immunodeficiency
syndrome).

Examples of STDs with high prevalence among

sexually-active adolescents include:

� Gonorrhea: Caused by the bacteria Neisseria gonor-
rhoeae, gonorrhea infects the reproductive tract of

women, causing pelvic inflammatory disease (PID), a

major cause of infertility. The bacteria are found in

vaginal secretions and semen.

� Chlamydia: The bacteria that causes chlamydia, Chla-
mydia trachomatis, trigger inflammation of the repro-

ductive tract, leading to PID in women and epididymi-

tis (inflammation of the epididymis) in men.

KEY TERMS

Adenosine deaminase (ADA)—An enzyme that is
lacking in a specific type of severe combined
immunodeficiency disease (SCID). Children with
an ADA deficiency have low levels of both B and T
cells.

Antigen—A substance (usually a protein) identified
as foreign by the body’s immune system, triggering
the release of antibodies as part of the body’s
immune response.

B cell—A type of white blood cell derived from
bone marrow. B cells are sometimes called B lym-
phocytes. They secrete antibodies and have a num-
ber of other complex functions within the human
immune system.

Congenital—Present at birth.

Gene therapy—An experimental treatment for cer-
tain genetic disorders in which a abnormal gene is
replaced with the normal copy. Also called
somatic-cell gene therapy.

Lymphocyte—A type of white blood cell that parti-
cipates in the immune response. The two main
groups are the B cells that have antibody mole-
cules on their surface and T cells that destroy
antigens.

T cell—A type of white blood cell that is produced
in the bone marrow and matured in the thymus
gland. It helps to regulate the immune system’s
response to infections or malignancy.

Thrush—An infection of the mouth, caused by the
yeast Candida albicans and characterized by a
whitish growth and ulcers.
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� Syphilis: Treponema pallidum is the bacteria that cau-

ses syphilis. The course of syphilis is broken down into

four distinct segments: primary syphilis, occurring

within a few weeks or months of initial exposure; sec-

ondary syphilis, occurring generally between six

weeks and six months of initial exposure; latent syphi-

lis, an asymptomatic period which may stretch for

years; and late syphilis, the most serious stage. If left

untreated, syphilis can infect a number of organ sys-

tems and cause serious complications.

� Herpes simplex virus: Two different types of HSV

(HSV-1 and HSV-2) cause lesions on the genitals,

although HSV-2 is associated with the majority of

cases. (HSV-1 is most commonly associated with oral

lesions, or ‘‘cold sores.’’)

� Human papillomavirus (HPV): HPV causes con-

dylomata acuminata, more commonly known as vener-

eal warts or genital warts. The warts may affect any of

the external and internal genital organs in men and

women.

� Human immunodeficiency virus (HIV). HIV is the

causative agent of acquired immune deficiency syn-

drome (AIDS), a potentially fatal condition in which

the immune system fails and the individual becomes

prone to frequent and unusual infections.

Transmission

The mode of transmission varies among the differ-

ent sexually transmitted diseases. Some bacteria or virus

are found in vaginal secretions or semen (e.g. HIV and

gonorrhea), while others are shed from the skin of and

around the genitals (e.g. HSV and HPV). Infection typi-

cally occurs during sexual intercourse or when the geni-

tals come into close contact. Infection may also occur

during oral sex, such as transmission of HSV from an

oral lesion to the genitals or vice versa, or transmission

of HIV from genital secretions through a cut in the

mouth. STDs may be transmitted during nonconsensual

sex acts such as rape or molestation.

The transmission of many STDs is more efficient

from men to women than from women to men. For

example, with just one unprotected sexual encounter

with an infected partner, a woman is twice as likely as a

man to acquire gonorrhea or chlamydia. In addition, dif-

ferent STDs have different rates of transmissibility. For

example, with one exposure of unprotected sexual inter-

course, a woman has a 1 percent chance of acquiring

HIV, a 30 percent chance of acquiring herpes, and 50

percent chance of contracting gonorrhea if her partner is

infected.

Demographics

STDs among sexually experienced adolescents

occur at alarmingly high rates. One-fourth of the esti-

mated 12 million new cases reported annually occur

among adolescents between 15 and 19 years of age.

Moreover, since many STDs are asymptomatic, they are

often undiagnosed and untreated, thus increasing their

potential for proliferation among adolescents.

Gonorrhea and chlamydia, the most prevalent bac-

terial STDs, disproportionately affect adolescents. The

rates of gonorrhea in adolescents ages 15 to 19 years

declined between 1990 and 2004, but in the early 2000s

they continue to be higher than rates for any five-year

age group between 20 and 44 years, particularly among

women and African Americans.

Numerous prevalence studies for chlamydia have

shown rates to be highest among adolescents and young

adults under 25 years of age, many of whom are minori-

ties. Rates of chlamydia reported by gender indicate that

women, overall, have higher rates than men due in large

part to increased efforts in screening women for asymp-

tomatic chlamydial infections. The low rates of chlamy-

dia for men suggest that the sexual partners of women

diagnosed with chlamydia are not being diagnosed or

treated. Chlamydia has been detected in more than 10

percent of sexually experienced women during

screening.

While rates of syphilis declined between 1990 and

2004, the disease continues to be an important cause of

sexually transmitted infection. The rate of syphilis infec-

tion among adolescents ages 15 to 19 is 1.3 per 100,000

population for males and 2.2 per 100,000 population for

females. For comparison, the syphilis rates among males

20 to 24 is 5.5 per 100,000, and among females of the

same age, 3.3 per 100,000.

HSV and HPS occur at alarming rates among sexu-

ally experienced adolescents. Studies indicate that one in

six Americans is infected with HSV-2, reflecting a nine-

fold increase between 1975 and 2005. Prevalence of

HSV-2 in adolescents and young adults varies by the

demographic and behavioral characteristics of the popu-

lations studied as well as the diagnostic methods used.

As of the early 2000s approximately 4 percent of Cauca-

sians and 17 percent of African Americans are infected

with HSV-2 by the end of their teenage years. One study

of young pregnant women of low income status found an

HSV-2 infection rate of 11 percent in women 15 to 19

years of age and 22 percent in women 25 to 29 years of

age.

In 2002, there were 4,785 reported cases of AIDS

among teenagers between the ages of 13 and 19, more
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than double the 1994 figures. Most adolescents with

AIDS were infected as a result of high risk sexual and

substance use behaviors. Among adolescents ages 13 to

19 years infected with HIV, 49 percent are male and 51

percent are female. Studies also indicate that African-

American and Latino teens are overrepresented among

persons with AIDS relative to their proportion in the

population. Although these epidemiological statistics on

AIDS in the United States provide a descriptive over-

view of the prevalence and patterns of HIV exposure in

adolescents, the extent of asymptomatic HIV infection
remains largely unknown.

Causes and symptoms

The chance for adolescents of getting and transmit-

ting STDs is affected by complex interrelationships

between key factors (sociodemographic, biologic, psy-

chosocial, and behavioral). For example, many STD-

related risk markers (e.g. age, gender, race/ethnicity)

correlate with more fundamental determinants of risk

status (e.g., access to health care, living in communities

with high prevalence of STDs) to influence adolescents’

risk for STDs.

Developmental factors such as pubertal timing, self-
esteem, and peer affiliation may also increase their risk

of exposure to STDs. An assessment of these interrela-

tionships is critical to preventing and controlling STDs

in adolescents. Moreover, since behavior is the common

means by which STDs occur, an important first step in

fighting STDs is to understand the prevalence and pat-

terns of risk behaviors as well as the psychosocial con-

text in which these behaviors occur.

Behavioral factors

Although biologic factors play an important role in

the transmission of STDs, it is also the health-risking

behaviors of adolescents that place them at increased

risk for exposure to STDs. Behavioral risk factors

include the age of sexual activity, number of sexual part-

ners, use of contraceptives, and use of alcohol and drugs.

SEXUAL ACTIVITY Early initiation of sexual inter-

course has been associated with high-risk sexual activ-

ities, including ineffective use of contraceptives, multi-

ple sex partners over a short period of time, high-risk sex

partners, and acquisition of STDs and their consequences

of cervical cancer and dysplasia. The average age of first

sexual intercourse is between 16 and 17 years for adoles-

cent men and between the age of 17 and 18 years for ado-

lescent women, and has been found to be as young as age

12 in some high-risk populations. Research on adoles-

cents’ decision to initiate sexual intercourse indicates an

interaction between biological and social factors. How-

ever, much remains unknown about the interactions

between hormones, behavior, and social factors.

The Youth Risk Behavior Surveillance System

(YRBSS), a self-reported survey of a national represen-

tative sample of high school students in grades nine to

12, indicated that in 2003, 46.7 percent of the students

reported having had sex. By grade level, the rates were

32.8 percent for ninth grade, 44.1 percent for tenth

grade, 53.2 percent for eleventh grade, and 61.6 percent

for twelfth grade. Approximately 7.4 percent of students

reported having sex for the first time before age 13. Pre-

valence rates of sexual experience differed by race/ethni-

city and gender. African-American students were signifi-

cantly more likely (73.8% of males and 60.9% of

females) than Caucasian (40.5% of males and 43.0%

of females) and Hispanic (56.8% of males and 46.4% of

females) students to have engaged in sexual intercourse.

Moreover, data from the National Survey of Family

Growth (NSFG), a large-scale national survey of women

ages 15 to 44 years, reveal that family income is asso-

ciated with adolescents’ protection against HIV and

many other STDs; adolescents from poor and low-

income families are more likely to report an earlier age

of sexual experience than their counterparts from higher

income families.

In addition to early sexual activity, many adoles-

cents have multiple sex partners within a short period of

time in a pattern of serial monogamy which also

increases their risk of acquiring STD for two important

reasons: it increases the likelihood of being exposed to a

sexually transmitted pathogen, and it may reflect poor

choices of sexual partners. Among the sexually experi-

enced high school students responding to the YRBSS,

14.4 percent reported having four or more sex partners.

Multiple sex partners were noted more frequently among

African-American students (41.7% of males and 16.3%

of females), compared to Hispanic (20.5% of males and

11.2% of females) and Caucasian (11.5% of males and

10.1% of females) students.

Involuntary sexual intercourse such as rape and sex-

ual abuse may occur more commonly among adoles-

cents, especially younger adolescent women, and often

pose a potential risk for acquisition of STDs. A study on

the effects of child abuse (i.e., incest, extra-familial sex-

ual abuse, and physical abuse) on adolescent males

showed a strong association between abuse and a number

of risk-taking behaviors, such as forcing female sexual

partners into having sexual intercourse and drinking

alcohol prior to sexual intercourse. Moreover, when sex-

ual intercourse is intermittent, as it is with most sexually
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experienced adolescents, the adolescents are less likely

to take proper measures to safeguard against STDs.

CONTRACEPTIVE USE Sexually experienced adoles-

cents are also at risk for STDs because of their patterns

of contraceptive use, especially their use of barrier-

method contraceptives. Some data indicate that adoles-

cents do not use effective methods to reduce their risk of

STDs or unintended pregnancies. Sexual abstinence is

the only sure method of eliminating risk for STDs. When

used consistently and correctly, however, condoms offer

the best protection against acquisition of STDs, includ-

ing HIV. Even when condoms are used improperly they

reduce the risk of acquiring infections by 50 percent.

The overall reported use of contraceptives, particu-

larly condoms, has increased among adolescents

between 1994 and 2004. Data from the 2003 YRBSS

reveal that 63.0 percent of the students who reported sex-

ual activity in the three months prior to the survey also

reported using condoms during their last sexual encoun-

ter; this behavior was more common among males of vir-

tually all ages and racial/ethnic groups. In contrast, 20.6

percent of adolescent women ages 15 to 19 years

reported use of birth control pills. It appears that while

the use of oral contraceptives provides some protection

against the development of gonococcal and nongonococ-

cal forms of PID, it may increase the risk of chlamydial

endocervical infections, and provides no protection

against most STDs.

Differences in the types and patterns of contracep-

tive use by race/ethnicity, age, and socioeconomic status

have also been noted. Also, adolescent women of higher

income are more likely than young women of lower

income to use oral contraceptives. These factors are

related to access and use of medical services for repro-

ductive health care. Thus, providing all sexually experi-

enced adolescents with reproductive health counseling

and education about the importance of consistently and

correctly using barrier-method contraceptives such as

condoms may play a crucial role in reducing their risk of

acquiring and transmitting STDs.

ALCOHOL AND OTHER DRUG USE Use of alcohol

and other drugs is prevalent among adolescents and thus

poses a significant threat to their health. About 40 per-

cent of high school youth responding to the YRBSS have

used marijuana at least once with 22.4 percent of these

students reporting use of this substance within 30 days

before the survey. Cocaine was used at least once by 8.7

percent of the students and by 4.1 percent within 30 days

of the survey. The substance of choice, however, is alco-

hol: 74.9 percent of students had at least one drink at

some point in time and nearly half (44.9%) consumed

alcohol in the 30 days prior to the survey. Among the

current alcohol users, 28.3 percent had five or more

drinks on at least one occasion, suggesting that a sizeable

proportion of the students are periodic heavy drinkers.

Grade, age, and gender differences were noted for life-

time and current use of alcohol and other illicit sub-

stances. In general, students in higher grade levels

(grades 11 and 12) and males were more likely to use all

substances. Racial/ethnic differences in use of sub-

stances were also found. Heavy use of alcohol was most

prevalent among Caucasian and Hispanic males and

females, while marijuana use was most common among

African-American and Hispanic males.

Although these data strongly suggest that adoles-

cents are at increased risk for social and physical morbid-

ities, and even premature mortality because of their use

of alcohol and other illicit substances, they underrepre-

sent the actual prevalence of substance use among all

adolescents. Teens who have dropped out or who are

repeatedly absent from school and those who are home-

less or otherwise disenfranchised are not represented by

the reported data; many of these teens are potentially at

higher risk for STDs because of their substance use

behavior.

Substance use prior to sexual intercourse is likely to

be related to a number of risk-taking behaviors: sexual

intercourse with a casual acquaintance, lack of commu-

nication about use of condoms or previous sexual experi-

ences, and no use of condoms. This association remained

significant regardless of demographic factors, sexual

experience, and dispositional factors such as adventure

and thrill seeking. It appears that early intervention to

prevent the use and abuse of alcohol and other sub-

stances may significantly decrease their risk of acquiring

STDs.

Psychosocial factors

One study of college students examined the relation-

ship between sexual behavior, substance use, and speci-

fic constructs from social cognitive theory (i.e., percep-

tions of self-efficacy, vulnerability to HIV risk, social

norms, negative outcome expectancies of condoms, and

knowledge of HIV risk and prevention). The results indi-

cate that although young men expected more negative

outcomes of condom use and were more likely to have

sexual intercourse under the influence of alcohol and

other drugs, young women reported perceptions of

higher self-efficacy to practice safer sex. The study

further revealed that perceptions of higher self-efficacy

to engage in safer sexual behaviors, perceptions of fewer

negative outcomes of condom use, and less frequent

alcohol and drug use with sexual intercourse were the

best predictors of safer sexual behaviors.
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Evaluating STD risk

The information, motivation, and behavioral skills

(IMB) model is one method of evaluating risk for STDs.

This model posits that information, motivation, and

behavior are the primary determinants of AIDS-related

preventive behavior. Specifically, the model asserts that

information regarding the transmission of HIV and infor-

mation concerning specific methods of preventing HIV

(e.g., condom use, decreasing the number of partners)

are necessary prerequisites of reducing risk behaviors.

Motivation to change risk behaviors is another

determinant of prevention and affects whether a person

acts on his or her knowledge of the transmission and pre-

vention of HIV. The IMB contends that motivation to

engage in prevention behaviors is a function of one’s

attitudes toward the behavior and of subjective norms

regarding prevention behaviors. Other critical factors

which are hypothesized to influence motivation to

engage in prevention behaviors are perceived vulnerabil-

ity to acquiring HIV, perceived costs and benefits of

engaging in prevention behaviors, intention to engage in

prevention behaviors regarding HIV, as well as charac-

teristics of the sex partner and/or the sexual relationship

(e.g. primary vs. secondary partner).

Behavioral skills for engaging in specific prevention

behaviors are a third determinant of prevention; it affects

whether a knowledgeable, highly motivated person will

be able to change his or her behavior to prevent HIV.

Important skills required to engage in prevention beha-

viors include the ability to effectively communicate with

one’s sex partner about safer sex, refusal to engage in

unsafe sexual practices, proper use of barrier-method

contraceptives, and the ability to exit a situation when

prevention behaviors are not possible. In addition, indivi-

duals who are able to practice prevention skills are pre-

sumed to have a strong belief in their ability to practice

these prevention behavioral skills. Overall, the IMB

asserts that information and motivation trigger beha-

vioral skills to affect the initiation and maintenance of

HIV prevention behaviors.

Symptoms of common STDs

The symptoms of some STDs may seriously affect

an infected individual’s quality of life or eventually

become fatal, while others are so mild as to go unde-

tected. The symptoms of some of the more prevalent

STDs include:

� Gonorrhea: The most common symptoms among

infected adolescent girls are vaginal discharge, bleed-

ing between menstrual cycles, and painful urination.

Among adolescent boys, common symptoms are burn-

ing or painful urination and pus-like discharge from the

penis. Many infections, however, remain asympto-

matic in both females (32%) and males (2%). Symp-

toms are similar among young children who have con-

tracted gonorrhea from a sexual abuser.

� Chlamydia: Symptoms of chlamydia are similar to

those of gonorrhea and sometimes difficult to differ-

entiate clinically. Chlamydial infections are more

likely to be asymptomatic than gonorrheal infections

and thus are of longer duration on average.

� Syphilis: In primarily syphilis, the characteristic symp-

tom is the appearance of a chancre (painless ulcer) at

the site of initial exposure (e.g. external genitalia, lips,

tongue, nipples, or fingers). In some cases, the infected

individual will experience swollen lymph glands. In

secondary syphilis, the infection becomes systemic and

the individual experiences symptoms such as fever,
headache, sore throat, rash, and swollen glands. Dur-
ing latent syphilis, symptoms go unnoticed. During the

late stage of syphilis, the infection has spread to organ

systems and may cause blindness, signs of damage to

the nervous system and heart, and skin lesions.

� Herpes simplex virus: The symptoms of genital herpes

include burning and itching of the genital area, blisters
or sores on the genitals, discharge from the vagina or

penis, and/or flu-like symptoms such as headache and

fever.

� Human papillomavirus (HPV): The warty growths of

HPV can appear on the external or internal reproduc-

tive organs of males and females but are commonly

found on the labia minora and the opening to the

vagina in females and the penis in males. They may be

small and few or combine to form larger growths.

� Human immunodeficiency virus (HIV): Some persons

who are newly infected with HIV have rash, fever,

enlarged lymph nodes, and a flu-like illness sometimes

called HIV seroconversion syndrome. This initial syn-

drome passes without intervention, and later symp-

toms, when T-cells become depleted, include weight

loss, chronic cough, fever, fatigue, chronic diarrhea,
swollen glands, white spots on the tongue and inside of

the mouth, and dark blotches on the skin or in the

mouth.

When to call the doctor

If a child or adolescent develops any of the symp-

toms of STDs, he or she should be evaluated for possible

infection. Routine pelvic exams are recommended for all

sexually active females and all females over the age

of 18.
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Diagnosis

A history of sexual activity is collected from all indi-

viduals at increased risk of contracting an STD, includ-

ing adolescents who admit to being sexually active or

who are pregnant or have undergone therapeutic abor-

tion, adolescents or children with symptoms indicative

of infection with an STD, and adolescents or children

suspected of being victims of sexual abuse or rape. The

healthcare provider will take a complete medical history

and perform a thorough physical examination. Depend-

ing on the STD in question, additional tests may be per-

formed such as blood work, Papanicolaou (pap) smear,

rectal swabs, or biopsy.

Treatment

The treatment of sexually transmitted diseases var-

ies according to the diagnosed infection. Gonorrhea,

chlamydia, and syphilis are curable in most cases with

antibiotics, although antibiotic-resistant strains do exist.

As viruses, HSV, HPV, and HIV are treatable but not

curable. The frequency and duration of HSV lesions can

be reduced with antiviral therapy, including acyclovir

(Zovirax), famciclovir (Famvir), and valacyclovir (Val-

trex). Common methods to reduce genital warts include

application of a topical cream called imiquimod

(Aldara), cryotherapy (freezing of the wart), elecrosur-

gery (applying an electrical current to the wart), and sur-

gical removal. The course of HIV infection can be slo-

wed with a number of different kinds of drugs, including

reverse transcriptase inhibitors, protease inhibitors, non-

nucleoside reverse transcriptase inhibitors, and fusion

inhibitors.

Alternative treatment

A number of different alternative therapies may be

pursued to treat STDs, such as the use of herbs, homeop-

athy, acupuncture, and nutritional supplements, although

minimal research has been done to establish their

efficacy.

Nutritional concerns

In some cases, supplementation with specific nutri-

ents may enhance immunity and minimize outbreaks.

Examples are vitamin C (to boost the immune system),

zinc (to reduce the frequency of HSV outbreaks), aloe (a

possible antiviral), lemon balm (to speed healing), and

licorice (with anti-inflammatory and antiviral effects).

Prognosis

Most STDs have excellent prognoses and respond

well to treatment. While HSV and HPS are not curable,

outbreaks can be managed and infection generally has

little effect on quality of life. HIV, however, is a poten-

tially fatal disease which can be treated but not cured.

Prevention

The prevalence data on STDs, HIV, and AIDS in

adolescents indicate that younger women, gay and bisex-

ual teens, and poor, urban and racial/ethnic minority

young people have higher rates of STDs and HIV rela-

tive to their peers. Primary prevention of initial STD

infections through prevention and risk reduction pro-

grams are essential for stemming the tide of these sexu-

ally acquired diseases. Moreover, secondary prevention

through screening at risk adolescents for asymptomatic

STD infections and effectively treating the index case

and his or her sexual contact(s) are the most effective

means of eliminating long-term medical and psychoso-

cial consequences from STDs.

Prevention of high risk sexual, contraceptive, and

substance use behaviors through cognitive-behavioral

skills training and prevention and risk reduction counsel-

ing programs is a key strategy for decreasing the high

incidence of STDs in adolescents. Prevention and risk

reduction strategies should be developed and implemen-

ted in settings in which most adolescents can be reached,

including schools or community-based programs in

which there are multiple opportunities to intervene with

adolescents or clinical settings where one-to-one risk

reduction counseling can occur and actual risk can be

assessed.

Cognitive-behavioral skills building interventions

In order to prevent new STD infections, adolescents

must not only be informed about the risk and prevention

of STDs, they must also have skills to resist peer pres-
sure, negotiate the use of condoms, and project the

future consequences of their behaviors. In addition, pre-

vention of STDs in adolescents requires that they have

the necessary means, resources, and social support to

develop self-regulative skills and self-efficacy to effec-

tively reduce their risk of disease transmission. Such

cognitive-behavioral skills building programs have been

shown to be effective in developing skills, delaying the

onset of sexual activity, and changing high risk beha-

viors associated with pregnancy, STDs, and HIV infec-

tion. Moreover, cognitive-behavioral skills building pro-

grams should be immediate, sustained, and cost-

effective. Specifically, these programs should be
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designed to increase knowledge about the prevention

and transmission of STDs and their consequences; for-

mulate realistic attitudes and perceptions about personal

susceptibility to acquiring infections; enhance self-effi-

cacy and self-motivation; monitor and regulate STD-

related risk behaviors; address the role of social peer

norms; and develop appropriate decision-making, pro-

blem-solving, and communication skills.

Prevention and risk reduction counseling

Counseling strategies to prevent and reduce the risk

of STDs should be conducted in a confidential and non-

judgmental manner that is both developmental and cultu-

rally appropriate for the adolescent. Counseling should

focus on a number of key elements such as maintenance

and support of healthy sexual behaviors (e.g. delaying

initiation of sexual intercourse, limiting the number of

sexual partners), use of barrier-method contraceptives

(e.g. condoms, diaphragms, spermicide), routine medical

care and advice (e.g. seeking medical care if the adoles-

cent has participated in high-risk behavior), compliance

with treatment recommendations (e.g. taking all medica-

tions as directed), and encouraging sex partners to seek

medical care. Adolescents should also be informed about

the myths and misconceptions of acquiring STDs. More-

over, adolescents should receive anticipatory guidance to

assist them in defining appropriate options and alterna-

tives to engaging in high-risk behaviors.

Parental concerns

Parents should be encouraged to talk to their chil-

dren about sexually transmitted diseases and the risks of

sexual activity. By asking preteens or teenagers ques-

tions about what they knows about STDs or by using

cues from television shows or newspaper articles, par-

ents can help make their children more comfortable talk-

ing about sex and the risks of infection, thereby opening

the lines of communication. It is important that adoles-

cents be provided accurate information, even if they

already have some knowledge on the topic. Research has

shown teens are not more likely to have sex if they are

informed about safe sex practices, but they are more

likely to practice safer sex.
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KEY TERMS

Opportunistic infection—An infection that is nor-
mally mild in a healthy individual, but which takes
advantage of an ill person’s weakened immune
system to move into the body, grow, spread, and
cause serious illness.

Pap test—A screening test for precancerous and
cancerous cells on the cervix. This simple test is
done during a routine pelvic exam and involves
scraping cells from the cervix. These cells are then
stained and examined under a microscope. Also
known as the Papanicolaou test.
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Shaken baby syndrome
Definition

Shaken baby syndrome (SBS) is a collective term

for the internal head injuries a baby or young child sus-

tains from being violently shaken.

Description

Shaken baby syndrome was first described in medi-

cal literature in 1972. Physicians earlier labeled these

injuries as accidental, but as more about child abuse
became known, more cases of this syndrome were prop-

erly diagnosed.

Demographics

Every year, nearly 50,000 children in the United

States are forcefully shaken by their caretakers. More

than 60 percent of these children are boys. Nearly 2,000

children die every year as a result of being shaken. The

victims are on average six to eight months old, but may

be as old as five years or as young as a few days.

Men are more likely than women to shake a child;

typically, these men are in their early 20s and are the

baby’s father or the mother’s boyfriend. Women who

inflict SBS are more likely to be babysitters or child

care providers than the baby’s mother. The shaking may

occur as a response of frustration to the baby’s inconsol-

able crying or as an action of routine abuse.

Causes and symptoms

Infants and small children are especially vulnerable

to SBS because their neck muscles are still too weak to

adequately support their disproportionately large heads,

and their young brain tissue and blood vessels are extre-

mely fragile. When an infant is vigorously shaken by the

arms, legs, shoulders, or chest, the whiplash motion

repeatedly jars the baby’s brain with tremendous force,

causing internal damage and bleeding. While there may

be no obvious external signs of injury following shaking,

the child may suffer internally from brain bleeding and

bruising (called subdural hemorrhage and hematoma);

brain swelling and damage (called cerebral edema);

mental retardation; blindness, hearing loss, paralysis,

speech impairment, and learning disabilities; and death.

Physicians may have difficulty initially diagnosing

SBS because there are usually few witnesses to give a

reliable account of the events leading to the trauma, few

if any external injuries, and, upon close examination, the

physical findings may not agree with the account given.

A shaken baby may present one or more signs, including

vomiting; difficulty breathing, sucking, swallowing, or

making sounds; seizures; and altered consciousness.

When to call the doctor

A physician should be called when a baby exhibits

one or more of the following: vomiting; difficulty breath-

ing, sucking, swallowing, or making sounds; seizures;

and altered consciousness. An unresponsive child should

never be put to bed, but must be taken to a hospital for

immediate care.

Diagnosis

To diagnose SBS, physicians look for at least one of

three classic conditions: bleeding at the back of one or

both eyes (retinal hemorrhage), subdural hematoma, or
cerebral edema. The diagnosis is confirmed by the

results of either a computed tomography scan (CT

scan) ormagnetic resonance imaging (MRI).

Treatment

Appropriate treatment is determined by the type and

severity of the trauma. Physicians may medically man-

age both internal and external injuries. Behavioral and

educational impairments as a result of the injuries

require the attention of additional specialists. Children

with SBS may need physical therapy, speech therapy,

vision therapy, and special education services.

Prognosis

Unfortunately, children who receive violent shaking

have a poor prognosis for complete recovery. Those who

do not die may experience permanent blindness, mental

retardation, seizure disorders, or loss of motor control.

Prevention

Shaken baby syndrome is preventable with public

education. Adults must be actively taught that shaking a

child is never acceptable and can cause severe injury or

death.
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Parental concerns

When the frustration from an incessantly crying

baby becomes too much, caregivers should have a strat-

egy for coping that does not harm the baby. The first step

is to place the baby in a crib or playpen and leave the

room in order to calm down. Counting to 10 and taking

deep breaths may help. A friend or relative may be called

to come over and assist. A calm adult may then resume

trying to comfort the baby. A warm bottle, a dry diaper,

soft music, a bath, or a ride in a swing, stroller, or car

may be offered to soothe a crying child. Crying may also

indicate pain or illness, such as from abdominal cramps

or an earache. If the crying persists, the child should be

seen by a physician.
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Shigellosis

Definition

Shigellosis is an infection of the intestinal tract by a

group of bacteria called Shigella.

KEY TERMS

Cerebral edema—The collection of fluid in the
brain, causing tissue to swell.

Hematoma—A localized collection of blood,
often clotted, in body tissue or an organ, usually
due to a break or tear in the wall of blood vessel.

Hemorrhage—Severe, massive bleeding that is dif-
ficult to control. The bleeding may be internal or
external.

Retinal hemorrhage—Bleeding of the retina, a key
structure in vision located at the back of the eye.

Subdural hematoma—A localized accumulation
of blood, sometimes mixed with spinal fluid, in the
space between the middle (arachnoid) and outer
(dura mater) membranes covering the brain. It is
caused by an injury to the head that tears blood
vessels.

1655GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Sh
igello

sis



Description

Shigellosis is a well-known cause of traveler’s diar-
rhea and illness throughout the world. The major symp-

toms of shigellosis are diarrhea, abdominal cramps,

fever, and severe fluid loss (dehydration). The bacteria
causing shigellosis is named after Shiga, a Japanese

researcher, who discovered the organism in 1897. Four

different groups of Shigella can affect humans; of these,

S. dysenteriae generally produces the most severe

attacks, and S. sonnei the mildest. Shigella are extremely

infectious bacteria, and ingestion of just 10 organisms is

enough to cause dysentery. The most serious form of the

disease is called dysentery, which is characterized by

severe watery (and often blood- and mucus-streaked)

diarrhea, abdominal cramping, rectal pain, and fever.

Shigella is only one of several organisms that can cause

dysentery, but the term bacillary dysentery is usually

another name for shigellosis.

Demographics

Shigella accounts for 10 to 20 percent of all cases of

diarrhea worldwide, and in any given year infects over

140 million persons and kills 600,000, mostly children

and the elderly.

Most deaths are in less-developed or developing

countries, but even in the United States, shigellosis can

be a dangerous and potentially deadly disease. Poor

hygiene, overcrowding, and improper storage of food are

leading causes of infection. Shigellosis is often passed

within families when young children are not yet toilet-

trained and hand washing is poorly done. The following

statistics show the marked difference in the frequency of

cases between developed and less-developed countries:

in the United States, about 30,000 individuals are hit by

the disease each year or about 10 cases per 100,000

population. By contrast, infection in some areas of South

America is 1,000 times more frequent. Shigellosis is

most common in children below the age of five years

and occurs less often in adults over 20.

Causes and symptoms

Shigella share several of the characteristics of a

group of bacteria that inhabit the intestinal tract. E. coli,

another cause of food-borne illness, can be mistaken for

Shigella both by physicians and the laboratory. Careful

testing is needed to assure proper diagnosis and

treatment.

Shigella are very resistant to the acid produced by

the stomach, and this allows them to easily pass through

the gastrointestinal tract and infect the colon (large intes-

tine). The result is a colitis that produces multiple ulcers,

which can bleed. Shigella also produce a number of tox-

ins (Shiga toxin and others) that increase the amount of

fluid secretion by the intestinal tract. This fluid secretion

is a major cause of the diarrhea symptoms.

Shigella infection spreads through food or water

contaminated by human waste. Sources of transmission

are as follows:

� contaminated milk, ice cream, vegetables, and other

foods which often cause epidemics

� household contacts (40% of adults and 20% of children

develop infection from such a source)

� poor hygiene and overcrowded living conditions
� daycare centers
� sexual practices which lead to oral-anal contact,

directly or indirectly

Symptoms can be limited to mild diarrhea or

develop into dysentery. Dehydration results from the

large fluid losses due to diarrhea, vomiting, and fever.

Inability to eat or drink worsens the situation.

In developed countries, most infections are of the

less severe type and are often due to S. sonnei. The per-
iod between infection and symptoms (incubation period)

varies from one to seven days. Shigellosis can last from a

few days to several weeks, with the average duration

seven days.

Complications

Areas outside the intestine can be involved, includ-

ing the following:

� nervous system (irritation of the meninges ormeningi-
tis, encephalitis, and seizures)

� kidneys (producing hemolytic uremic syndrome or

HUS which leads to kidney failure)

� joints (leading to an unusual form of arthritis called

Reiter’s syndrome)

� skin (rash)

One of the most serious complications of this dis-

ease is HUS, which involves the kidney. The main find-

ings are kidney failure and damage to red blood cells. As

many as 15 percent of patients die from this complica-

tion, and half the survivors develop chronic kidney fail-

ure, requiring dialysis.

Another life-threatening condition is toxic megaco-

lon. Severe inflammation causes the colon to dilate or

stretch, and the thin colon wall may eventually tear. Cer-

tain medications (particularly those that diminish intest-
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inal contractions) may increase this risk, but this interac-

tion is unclear. Clues to this diagnosis include sudden

decrease in diarrhea, swelling of the abdomen, and wor-

sening abdominal pain.

Diagnosis

Shigellosis is one of the many causes of acute diar-

rhea. Culture (growing the bacteria in the laboratory) of

freshly obtained diarrhea fluid is the only way to be cer-

tain of the diagnosis. But even this is not always positive,

especially if the patient is already on antibiotics. Shi-
gella are identified by their appearance under the micro-

scope, along with various chemical tests. These studies

take several days.

Treatment

The first aim of treatment is to keep up nutrition
and avoid dehydration. Ideally, a physician should be

consulted before starting any treatment. Antibiotics may

not be necessary, except for the more severe infections.

Many cases resolve before the diagnosis is established

by culture. Medications that control diarrhea by slowing

intestinal contractions can cause problems and should be

avoided by patients with bloody diarrhea or fever, espe-

cially if antibiotics have not been started.

Rehydration

The World Health Organization (WHO) has devel-

oped guidelines for a standard solution taken by mouth

and prepared from ingredients readily available at home.

This oral rehydration solution (ORS) includes salt, bak-

ing powder, sugar, orange juice, and water. Commercial

preparations, such as Pedialyte, are also available. In

many patients with mild symptoms, this is the only treat-

ment needed. Severe dehydration usually requires intra-

venous fluid replacement.

Antibiotics

Patients who have very mild cases of shigellosis

may improve without any antibiotic therapy; therefore,

these drugs are indicated only for treatment of moderate

or severe disease, as found in the tropics. Choice of anti-

biotic is based on the type of bacteria found in the geo-

graphical area and on laboratory results. Recommended

antibiotics include ampicillin, sulfa derivatives such as

trimethoprim-sulfamethoxazole (TMP-SMX) sold as

Bactrim, or fluoroquinolones, such as Ciprofloxacin.

Prognosis

Many patients with mild infections need no specific

treatment and recover completely. In those with severe

infections, antibiotics decrease the length of symptoms

and the number of days bacteria appear in the feces. In

rare cases, an individual may fail to clear the bacteria

from the intestinal tract; the result is a persistent carrier

state. This may be more frequent in patients with

acquired immune deficiency syndrome (AIDS). Antibio-
tics are about 90 percent effective in eliminating these

chronic infections.

In patients who have suffered particularly severe

attacks, some degree of cramping and diarrhea can last

for several weeks. This is usually due to damage to the

intestinal tract, which requires some time to heal. Since

antibiotics can also produce a form of colitis, which may

cause persistent or recurrent symptoms.

Prevention

Shigellosis is an extremely contagious disease; good

hand washing techniques (especially after toileting

young children or changing diapers) and proper precau-

tions in food handling help in avoiding the spread of

infection. Children in daycare centers need to be

reminded about hand washing during an outbreak to

minimize contagion. Shigellosis in schools or daycare

A transmission electron microscopy (TEM) scan of Shigella,

a genus of aerobic bacteria that causes dysentery in humans

and animals. (CustomMedical Stock Photo Inc.)
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settings almost always disappears when holiday breaks

occur, which severs the chain of transmission.

Traveler’s diarrhea (TD)

Shigella accounts for about 10 percent of diarrhea

illness in travelers to Mexico, South America, and the

tropics. Most cases of TD are more of a nuisance than a

life-threatening disease.

In some cases, though, aside from ruining vacation

plans, these infections can interrupt business conference

schedules and, in the worst instances, lead to a life-threa-

tening illness. Therefore, researchers have tried to find a

safe, yet effective, way of preventing TD. Of course the

best prevention is to follow closely the rules outlined by

the WHO and other groups regarding eating fresh fruits,

vegetables, and other foods.

One safe and effective method of preventing TD is

the use of large doses of Pepto Bismol. Tablets are easier

for use during travel; usage must start a few days before

departure. Patients should be aware that bismuth turns

bowel movements black.

Antibiotics have also proven highly effective in pre-

venting TD. They can also produce significant side

effects. Therefore, a physician should be consulted

before use. Like Pepto Bismol, antibiotics need to be

started before beginning travel.

Parental concerns

Parents of children suffering from shigellosis need

to follow closely their healthcare provider’s directions

for preventing dehydration. Excellent hand washing is

crucial to prevent the spread of the infection throughout

KEY TERMS

Antibiotics—Drugs that are designed to kill or inhi-
bit the growth of the bacteria that cause infections.

Antimotility drug—A medication, such as lopera-
mide (Imodium), dephenoxylate (Lomotil), or medi-
cations containing codeine or narcotics that
decrease the ability of the intestine to contract.

Carrier state—The continued presence of an organ-
ism (bacteria, virus, or parasite) in the body that does
not cause symptoms, but is able to be transmitted
and infect other persons.

Colitis—Inflammation of the colon (large intestine).

Dialysis—A process of filtering and removing waste
products from the bloodstream, it is used as a treat-
ment for patients whose kidneys do not function
properly. Two main types are hemodialysis and peri-
toneal dialysis. In hemodialysis, the blood flows out
of the body into a machine that filters out the waste
products and routes the cleansed blood back into the
body. In peritoneal dialysis, the cleansing occurs
inside the body. Dialysis fluid is injected into the
peritoneal cavity and wastes are filtered through the
peritoneum, the thin membrane that surrounds the
abdominal organs.

Dysentery—A disease marked by frequent watery
bowel movements, often with blood and mucus, and
characterized by pain, urgency to have a bowel
movement, fever, and dehydration.

Fluoroquinolones—A relatively new group of anti-

biotics used to treat infections with many gram-
negative bacteria, such as Shigella. One drawback is
that they should not be used in children under 17
years of age, because of possible effect on bone or
cartilage growth.

Food-borne illness—A disease that is transmitted by
eating or handling contaminated food.

Meninges—The three-layer membranous covering
of the brain and spinal cord, composed of the dura
mater, arachnoid, and pia mater. It provides protec-
tion for the brain and spinal cord, as well as housing
many blood vessels and participating in the appro-
priate flow of cerebrospinal fluid.

Oral rehydration solution (ORS)—A liquid prepara-
tion of electrolytes and glucose developed by the
World Health Organization that can decrease fluid
loss in persons with diarrhea. Originally developed
to be prepared with materials available in the home,
commercial preparations have recently come into
use.

Stool—The solid waste that is left after food is
digested. Stool forms in the intestines and passes out
of the body through the anus.

Traveler’s diarrhea—An illness due to infection
from a bacteria or parasite that occurs in persons tra-
veling to areas where there is a high frequency of the
illness. The disease is usually spread by contami-
nated food or water.
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family members. This is particularly important while

helping to toilet train a child or while changing diapers.

Resources
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Pediatrics. Edited by Richard E. Behrman et al.

Philadelphia: Saunders, 2004.

WEB SITES

Kroser, Joyann A. ‘‘Shigellosis.’’ eMedicine, May 17, 2002.

Available online at <www.emedicine.com/med/

topic2112.htm> (accessed December 30, 2004).

‘‘Shigellosis.’’ New York State Info for Consumers. Available
online at <www.health.state.ny.us/nysdoh/

Communicable_diseases/en/shig.htm> (accessed

December 30, 2004).

David Kaminstein, MD

Rosalyn Carson-DeWitt, MD

Shock, anaphylactic see Anaphylaxis

Shyness

Definition

Shyness is a psychological state that causes a person

to feel discomfort in social situations in ways that inter-

fere with enjoyment or that cause avoidance of social

contacts altogether.

Description

Shyness can vary from mild feelings to moderately

uncomfortable in social circumstances to debilitating

levels of anxiety that interfere in children with the pro-

cess of socialization (social withdrawal). Shyness is a

personality trait that affects a child’s temperament.
Some infants are born shy and more sensitive. Some of

them are quiet when new people enter a room. A shy

baby might sink his head into his mother’s shoulder,

while a baby who is outgoing might smile or squeal with

delight when someone new visits. Some children may

feel shy in certain situations, like when meeting new

people. Other children may learn to be shy because of

experiences in school or at home. As of 2004, research

tended to distinguish shyness from introversion. Intro-

verts simply prefer solitary to social activities but do not

fear social encounters as shy people do, while extroverts

prefer social to solitary activities.

Evidence suggests a genetic component to shyness.

Studies on the biological basis of shyness have shown

that shyness in adults can often be traced as far back as

the age of three. A Harvard study of two-year olds

showed that, even at that age, widely different personal-

ity types can be recognized: roughly 25 percent of chil-

dren are bold, sociable, and spontaneous regardless of

the novelty of the situation, while 20 percent are shy and

restrained in new situations. The remaining 55 percent of

newborns fall between the extremes of shyness and bold-

ness. These two basic temperaments were also recog-

nized in studies examining infants as young as four

months old. As children grow, their shy temperament

tends to display itself in predictable ways: for example,

in play groups at age seven, shy children play by them-

selves, while more outgoing children seek to play

together in groups. Evidence of a genetic predisposition

for shyness is found in parents and grandparents of shy

infants who report childhood shyness more often than

relatives of children who are not shy. Further evidence

for a congenital link to shyness is found in studies that

show that identical twins (who have identical genes) are

more likely to be shy than fraternal twins (who are no

more alike than other siblings).

Research shows, however, that 25 percent of the

time genetic predisposition to shyness does not develop

into shyness. Some researchers believe that a shy tem-

perament may require environmental triggers, such as

insecurity of attachment in the form of difficult relation-

ships with parents, family conflict or chaos, frequent cri-
ticism, a dominating older sibling, or a stressful school

environment.

Research has also identified a strong cultural link to

shyness. In the United States, shyness surveys typically

show that shyness is highest among Asian Americans

and lowest among Jewish Americans. Using culturally

sensitive adaptations of the Stanford Shyness Inventory,

researchers in eight countries administered the inventory

to groups of 18 to 21 year olds. Results showed that a

large proportion of participants in all cultures reported

experiencing shyness to a considerable degree—from 31

percent in Israel to 57 percent in Japan and 55 percent in

Taiwan. In Mexico, Germany, India, and Canada, shy-

ness levels were close to the U.S figure of 40 percent. In

all countries, shyness is perceived as more negative than

positive, with 60 percent or more considering shyness to

be a problem. There is no gender difference in reported

shyness, but males tend to conceal their shyness because

it is considered a feminine trait in most countries. For

example, in Mexico, males report shyness less often than

females do.
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Common problems

When shyness is intense, it can often lead to social

anxiety disorder or to avoidant personality disorder, both

characterized by the avoidance of interpersonal contacts

accompanied by significant fears of embarrassment in

social interaction. According to the most recent statistics,

provided by the National Co-morbidity Survey—carried

out in 1994—approximately 40 percent of Americans

consistently report since the early 1970s that they are shy

to the extent of considering it a problem in their lives.

Subsequent research showed that the percentage of pro-

blem-related shyness gradually increased during the

1990s to nearly 50 percent. The National Co-morbidity

Survey results were also indicative of a lifetime preva-

lence of social anxiety of 13.3 percent, making it the

third most prevalent psychiatric disorder in the United

States.

Excessive shyness usually leads to social withdra-

wal. If it is based on social fear and anxiety despite a

desire to interact socially—such as in children who are

unhappy because they are unable to make friends, it is

called ‘‘conflicted shyness’’; if it is based on the lack of a

strong motivation to engage in social interaction, it is

called ‘‘social disinterest.’’ Both types are detected at an

early age. The major behavioral components of exces-

sive shyness in children are as follows:

� difficulty talking, stammering, stuttering, blushing,

shaking, sweating hands when around other people

� difficulty thinking of things to say to people
� absence of outgoing mannerisms such as good eye con-

tact or an easy smile

� reluctance to play with other kids, to go to school, to

visit relatives and neighbors

Parental concerns

Parents may worry about if their shy infant, child, or

teenager has a socialization problem. Parents should

know that a child who seems mildly anxious or quiet at

certain times may be shy. The best thing they can do is to

help the child feel comfortable about being shy, by

explaining that shyness can be a normal part of growing

up. Teasing or being critical can make a shy child even

more afraid to be around people. Sometimes, just

encouraging a quiet child to play with others helps the

child overcome shy feelings. Although many children

who are shy remain shy all of their lives, many others

overcome it in time as they develop social skills. Many

children overcome shyness by themselves, some through

associating with younger children, which allows them to

display leadership behavior, still others through contact

with other sociable children. Nothing assists in overcom-

ing shyness more than experiencing social successes, as

when a child takes the initial risk of engaging in some

social activity that is rewarded, for example, in success-

fully developing friendships.

The use of video games, CD-ROM games, Web

surfing, and other computer-related marvels all interfere

with the time required to seek out direct contact with

others for fun and friendship. Increasingly, social time is

being replaced with the anonymous exchange of infor-

mation within an externally imposed medium that effec-

tively promotes shyness in young people. While some

shy children may benefit from using the anonymity and

structural control features of cyberspace, the danger is

that for many others virtual on-line reality may become a

substitute for the reality of close human relationships.

Many parents are concerned because their young chil-

dren prefer ‘‘chat time’’ on their computers more than

actually talking face to face with other children, so these

children may not socialize as much in the homes of

neighbors and friends.

When to call the doctor

When a child is excessively shy, when shyness is

persistent and results in high levels of anxiety in social

settings and leads to social withdrawal and parents feel

that their child is unhappy being shy, they should seek

professional help. It is very important to determine if

there is a social anxiety disorder, and if so, what treat-

ment can best help the child overcome shyness. Child

and adolescent psychiatrists are trained to help parents

sort out whether their child’s level of shyness is normal

introversion or indicative of a disorder.

See also Parent-child relationships; Personality

development; Personality disorders.
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Sibling rivalry
Definition

Sibling rivalry is antagonism between brothers and/

or sisters that results in physical fighting, verbal hostility,

teasing, or bullying.

Description

Psychologists believe that sibling rivalry comes

from competition for parental attention, love, and

approval. The amount of conflict depends on the percep-

tion of parents about the role of each child in the family,
the personalities of the parents and children, the number

and spacing of children in the family, outside resources

available to the children, and parental beliefs about child

KEY TERMS

Avoidant personality disorder—Chronic and long-
standing fear of negative evaluation and tendency
to avoid interpersonal situations without a guaran-
tee of acceptance and support, accompanied by
significant fears of embarrassment and shame in
social interaction.

Extroversion—A personal preference for socially
engaging activities and settings.

Extrovert—A person who is outgoing and performs
well socially.

Introversion—A personal preference for solitary,
non-social activities and settings.

Personality—The organized pattern of behaviors
and attitudes that makes a human being distinc-
tive. Personality is formed by the ongoing interac-
tion of temperament, character, and environment.

Social anxiety disorder—Persistent avoidance
and/or discomfort in social situations that signifi-
cantly interferes with functioning.

Social withdrawal—Avoidance of social contacts.

Socialization—The process by which new mem-
bers of a social group are integrated in the group.

Temperament—A person’s natural disposition or
inborn combination of mental and emotional
traits.
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rearing, including their attitudes toward gender, birth
order, and competition. Sibling rivalry is also affected

by the presence in the family of a special needs child,

divorce or other family trauma, and ethnic and cultural

attitudes toward family relationships.

Studies suggest that sister/sister relationships are the

least competitive and hostile while brother/brother rela-

tionships, especially when brothers are close in age, are

the most hostile and competitive. However, this is a gen-

eralization that does not apply in many specific

instances. Some psychologists believe that moderate

levels of sibling rivalry can help children learn to share,

compromise, and negotiate with others.

Infancy

The birth of a new baby in the family often creates

jealousy and distress for older children. Not only does a

new baby increase the number children that must share

parental attention, newborns are inordinately time con-

suming, leaving older children to feel they have been dis-

placed and abandoned. Mothers often are exhausted and

sometimes depressed after the birth of a child. While in

the hospital and immediately after the birth, they may

withdraw from their older children to care for the new-

born, leaving day-to-day care taking of the other children

to friends, relatives, or hired caregivers. Friends and

other family members tend to focus on the newborn,

further displacing older children. If the new baby is born

with special needs, the time and energy spent focusing

on the new sibling may be quite extensive.

Toddlers may react to a new baby by reverting to

younger behaviors in an attempt to gain parental atten-

tion. For example, a toddler who is toilet trained may

start having accidents in his or her pants. Verbal toddlers

may express their disgust with the new sibling by asking,

‘‘Isn’t it time to send him back?’’ Others may pinch and

poke the new baby. Older children may become more

difficult, temperamental, and uncooperative, as they see

their role in the family changing. Although responses

like these are, within reason, normal, they challenge par-

ents and create conflict within the family.

Parents can help their other children prepare for the

arrival of a new sibling by reading books to them about

babies and involving them in preparations for their new

sibling. After the child is born, in a two-parent family,

the father can step in and spend extra time with older sib-

lings, taking some of the pressure off the relationship

between the mother and her older children. Many chil-

dren feel more connected to their new sibling if they are

given some specific age-appropriate task that helps to

care for the baby.

Toddlerhood

Toddlers are active, curious people who are begin-

ning to explore both their physical and social world. As

noted above, they may respond to the birth of a new sib-

ling by reverting to more childish behaviors. Toddlers

are developing a sense of themselves as individuals and

pushing the limits of their physical abilities. This testing

and accompanying frustration often manifests itself in

tantrums and other socially unacceptable behaviors

such as an unwillingness to share toys. Since toddlers

usually lack the ability to perceive the needs and desires

of others and do not have the verbal capacity to express

their emotions or abstract thoughts, sibling rivalry at this

age usually takes the form of physical aggression.

Toddlers who are working out social boundaries

may take toys from others or refuse to share or take

turns. They may go through a stage of wanting whatever

a sibling has, even if the moment they get it, they no

longer want it. This can be a normal, if not socially desir-

able, stage of development. However, it creates friction

with older siblings that often degenerates into kicking,

hitting, punching, pinching, and even biting.

Parents need to intervene when sibling rivalry

becomes physical. Younger toddlers can sometimes be

distracted, but older ones need to be separated and given

a break from each other. Many experts recommend pun-

ishing both children rather than becoming involved in

trying to figure out who was ‘‘right’’ and who was

‘‘wrong.’’

Preschool

Preschool children are more verbal than toddlers,

and much of their hostility toward siblings takes the

form of name calling, verbal abuse, and teasing. Parents

need to set limits on what is acceptable. Another source

of sibling conflict at this age is the preschooler’s desire

to be part of his older siblings friendships. Although it

may be easier for parents to tell their older child to

include the younger one, this often intensifies the older

child’s hostility toward the younger one. Parents should

be alert to the need to protect each child’s personal pos-

sessions and friendships.

School age

Sibling rivalry can and often does continue into

adulthood. By the time children reach school age, the

level of sibling rivalry is affected by family attitude

toward competition, ethnic and cultural attitudes, com-

parisons of siblings by teachers and coaches, the family’s

expectations for each child in the family, and their

method of applying ‘‘fairness’’ in their relationships with
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their children. Hostility can take the form of physical or

verbal fighting, invading each other’s privacy, or

destroying each other’s possessions.

At this age, children often begin to carve out their

own area in which to excel. One child may concentrate

on soccer while another concentrates on music and a

third on schoolwork. This differentiation can help reduce

competition and sibling rivalry. Parents can reduce the

level of sibling rivalry by supporting each child’s interest

with an equal investment of enthusiasm and time. At this

age, the approval and support of individuals outside the

family also plays a role in reducing sibling rivalry.

Resentment and hostility can be increased when parents

insist that all children in the family do the same activities

all the time, always include each other in their play and

friendships, and put older children in charge of younger

ones for long periods on a regular basis.

Common problems

The presence of a special needs child who dominates

the parents’ attention can add to increased resentment

and rivalry. Other common problems include assuming

that the older child is always at fault in sibling fights,

giving each child a label such as ‘‘the smart one’’ or ‘‘the

wild one,’’ that suggest one child is ‘‘good’’ and another

is ‘‘bad,’’ reinforcing cultural attitudes that place a higher

value on sons than daughters and on first children rather

than later children, and overprotecting younger children

or children who are perceived as weaker than their sib-

lings. Single parents may face an especially difficult

time balancing the needs of their children in ways that

reduce rivalry simply because they are the only adult in

the family.

Parental concerns

Parents often worry about preferring one child over

another and being fair to all their children. In reality, par-

ents may love their children equally but find at different

times in their development some of their children are

more likeable and easier to get along with than others.

Parents can help reduce sibling rivalry by following

these steps:

� working to see each child as a unique individual with

his or her own strengths and weaknesses

� spending some one-on-one time with each child every

week

� encouraging children to develop their own interests

and friends independent of the interests and friends of

their siblings

� limiting the amount of care giving expected of older

siblings for younger ones

� setting and enforcing firm rules about name calling,

teasing, and physical aggression in the family

� praising cooperative behavior
� insisting that each child’s personal possessions and

privacy are respected by the other children in the

family

When to call the doctor

Parents may wish to consult their pediatrician, a

child and adolescent psychologist, or a family therapist if

any of the following occurs:

� Serious attempts at reducing sibling rivalry have failed.

� Siblings physically harm each other.

� Siblings constantly tease and belittle or bully each

other.

� One or more children in the family seem to have other

behavioral problems at home or school.

� Siblings gang up on one child in the family.

� The level of sibling rivalry appears to be destructive to

any member of the family.
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Sickle cell anemia
Definition

Sickle cell anemia, also called sickle cell disease

(SS disease), is an inherited condition caused by having

abnormal hemoglobin, the protein that carries oxygen in

the blood. People with sickle cell anaemia have sickle

hemoglobin (HbS) which is different from the normal

hemoglobin (HbA).

Description

Children with sickle cell anemia produce two abnor-

mal hemoglobin proteins (inheriting one from each par-

ent), which makes their red blood cells easily destructi-

ble while giving them a sickle-like shape. Since the red

blood cells do not have a normal shape, their circulation

in the small blood vessels is impaired as well as the func-

tion of the abnormal hemoglobin (HbS) which can no

longer carry oxygen with maximum efficiency.

Transmission

Sickle cell anemia is usually inherited from parents

who are carriers, who have the sickle cell trait—a milder

form of sickle cell anemia, or one abnormal hemoglobin.

Demographics

Sickle cell anemia and sickle cell trait are found

mainly in people whose families come from Africa, the

Caribbean, the Eastern Mediterranean, Middle East, and

Asia. In the United States, sickle cell anemia affects

some 72,000 people. The families of most of the people

affected come from Africa. The disease occurs in about

one in every 600 African-American births and in one in

every 1,000 to 1,400 Hispanic-American births. Some 2

million Americans carry the sickle cell trait and about

one in 12 African Americans have the trait.

Causes and symptoms

Sickle cell anemia is caused by an error in the gene

that signals the body how to make hemoglobin. The

defective gene tells the body to make the abnormal

hemoglobin HbS instead of the normal HbA, and this

results in deformed red blood cells. The error in the

hemoglobin gene is due to a genetic mutation that

occurred many thousands of years ago in people living in

Africa, the Mediterranean basin, the Middle East, and

India. A deadly form of malaria was very common at

that time, and research has shown that in areas where

malaria was endemic, children who inherited one HbS

gene and who, therefore, carried the sickle cell trait, had

a survival advantage because, unlike the children who

had normal HbA genes, they survived malaria. They

grew up, had their own children, and passed on the gene

for HbS.

Symptoms or complications associated with sickle

cell anemia usually start after the age of four to six

months and can include all or some of the following:

� anemia, caused by low amounts of red blood cells in

the bloodstream, resulting in insufficient oxygen deliv-

ery to tissues and organs

� vaso-occlusive pain, meaning severe episodes of pain

in the arms, legs, or back, due to impaired blood circu-

lation in the blood vessels

� chest pain and fever with coughing
� dactylitis, or hand-foot syndrome, with painful swel-

ling of the bones in the hands or feet of young children

� aplastic crises, during which the body stops making

new red blood cells causing severe anemia usually fol-

lowing an infection with the parovirus B19, which cau-

ses fifth disease

� priapism, a painful and prolonged erection

� stroke, usually causing sudden weakness of one side of
the body

� acute splenic sequestration, with pooling of blood

causing a sudden enlargement of the spleen

� jaundice, a yellowing of the skin and white of the eyes
� frequent infection with certain bacteria, particularly

pneumococcus and salmonella, which are due to auto-

infarction of the spleen or death of the spleen due to

poor blood flow

When to call the doctor

Children suffering from sickle anemia have episodes

during which they suddenly become unwell or complain

of severe abdominal or chest pain, headache, stiffness
of the neck or drowsiness. Parents should know that a

child having a sickle cell crisis requires urgent hospital

treatment. They should also call a doctor if the child has

a temperature above 101�F (38.5�C).

Diagnosis

The diagnosis of sickle cell anemia is established

during the newborn screen testing that is performed in

the nursery at time of birth. For children who are not

tested, an electrophoresis test of the blood can detect the

abnormal hemoglobin of sickle cell anemia. This test
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measures the speed at which a molecule moves in a gel

and can detect abnormal hemoglobin HbS.

Treatment

Treatment usually includes frequent monitoring of

red blood counts, antibiotics for infections, transfusions
for aplastic crises and splenic sequestration when

required, and oxygen as well as respiratory support for

chest syndrome. Some patients with severe symptoms

receive regular blood transfusions to prevent crises and/

or other complications such as stroke and organ damage.

Children with sickle cell disorders are at risk of

developing severe infections, and penicillin is usually

prescribed to prevent dangerous pneumococcal

infections.

Sickle cell pain can be managed with a variety of

measures including the following:

� warmth, to increase the blood flow, by massaging and

rubbing and by heat from hot water bottles and deep

heat creams

� bandaging to support the painful region
� rest
� getting the child to relax, by deep breathing exercises

and distracting the attention, and by other psychologi-

cal methods

� use of pain-killing medicines (analgesics)

Analgesics should only be given as recommended

by the treating physician. The gentlest analgesic usually

prescribed is paracetamol, given three times a day (62.5

mgm under 12 months; 125 mgm 1–4 years; 250 mgm

4–10 years; 500 mgm 10–14 years; and 1 gm 15 years

upwards). The next gentlest is codeine phosphate, given

four times a day, at 1–2 mgm for every kilogram of body

weight.

Bone marrow transplantation has been shown to pro-

vide a cure for severely affected children with sickle cell

disease, but the procedure is not entirely without risk. In

addition, the marrow must come from a healthy matched

sibling donor and only about 18 percent of children with

sickle cell anemia are likely to have a matched sibling.

Alternative treatment

Research contributed a great deal about sickle cell

anemia from 1970 to the early 2000s concerning what

causes it, how it affects the patient, and how to treat it.

Scientists were as of 2004 starting to be successful at

developing drugs that prevent the symptoms of sickle

cell anemia and procedures that they hope should even-

tually provide a cure. Drug research is focused on identi-

fying drugs, such as hydroxyurea, that can increase the

level of fetal hemoglobin in the blood. Fetal hemoglobin

is a form of hemoglobin that all humans produce before

birth, but most stop producing it after birth. It has been

observed that some children with sickle cell anemia con-

tinue to produce large amounts of fetal hemoglobin after

birth, and studies have shown that these children have

less severe cases of the disease. Fetal hemoglobin seems

to prevent ‘‘sickling’’ of red cells, and cells containing

fetal hemoglobin tend to survive longer in the blood-

stream. Butyrate, a substance widely used as a food addi-

tive, was also being investigated as of 2004 as an agent

that may increase fetal hemoglobin production.

Nutritional concerns

Thirst and dehydration caused by not drinking

enough, even if thirst is not felt, are known to trigger

sickle pain. Parents should accordingly monitor fluid

intake closely.

Children with sickle cell anemia are anemic to var-

ious degrees. Most of the time they feel quite well, but if

the anemia gets worse, they may feel very tired. Folic
acid, a vitamin found in fruit and vegetables, supports

making blood and anemic children especially need it to

prevent them from becoming run down.

Prognosis

Sickle cell anemia is an inherited disease and lasts a

lifetime.

Prevention

Both sickle cell trait and sickle cell anemia are

inherited. Therefore, parents can pass it to their off-

spring. It is important for parents to get tested. If one

partner has sickle cell trait and the other does not, their

children each have a 50 percent chance of having the

sickle cell trait, and a 50 percent chance of having nor-

mal hemoglobin. If one parent has sickle cell trait it is

extremely important that the other parent be tested. If

both parents have sickle cell trait, there is a 25 percent

chance that the child will have normal hemoglobin, a 50

percent chance that the child will have the sickle cell

trait, and a 25 percent chance the child will have sickle

cell disease. If both parents have sickle cell trait and

want to know whether the unborn child has sickle cell

anemia, testing can be performed as early as the tenth

week of pregnancy. If the results are normal, the parents

can be reassured. If the tests show that the baby will be

affected, the parents can be better prepared and they can

make an informed decision concerning the pregnancy.
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Parental concerns

Parents should be aware that children with sickle

cell anemia are also at increased risk of infection, espe-

cially from the Streptococcus pneumonia and H. influen-
zae bacteria.

Sickle cell anemia does not affect intelligence.
Children with sickle cell disorders can almost always

attend school and participate fully in normal activities.

The child’s teacher and the school principal should know

of the diagnosis and understand the limitations sickle

cell anemia can impose on a child, for instance the need

for frequent drinks and easy access to the bathroom, and

the triggering of pain by over-exertion or cold.

See also Anemias.
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KEY TERMS

Acute splenic sequestration—Retention of blood
in the spleen.

Anemia—A condition in which there is an abnor-
mally low number of red blood cells in the blood-
stream. It may be due to loss of blood, an increase
in red blood cell destruction, or a decrease in red
blood cell production. Major symptoms are pale-
ness, shortness of breath, unusually fast or strong
heart beats, and tiredness.

Aplastic anemia—A disorder in which the bone
marrow greatly decreases or stops production of
blood cells.

Bone marrow—The spongy tissue inside the large
bones in the body that is responsible for making
the red blood cells, most white blood cells, and
platelets.

Dactylitis—Inflammation of the hands or feet.

Endemic—Natural to or characteristic of a particu-
lar place, population, or climate.

Hemoglobin—An iron-containing pigment of red
blood cells composed of four amino acid chains
(alpha, beta, gamma, delta) that delivers oxygen
from the lungs to the cells of the body and carries
carbon dioxide from the cells to the lungs.

Priapism—A painful, abnormally prolonged penile
erection.

Sickle cell trait—Condition that occurs in people
who have one of two possible genes responsible
for the abnormal hemoglobin of sickle cell anemia.
People with this trait may suffer milder symptoms
of sickle cell anemia or may have no symptoms.
Some scientists believe that the trait actually pro-
vides an advantage in tropical environments
because the slightly altered shape of the blood
cells cause a person to be more resistant to
malaria.

Normal red blood cells are smooth and round. In sickle cell

anemia, the red blood cells become shaped like sickles or

crescents. (� Dr. Gopal Murti/Photo Researchers, Inc.)
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SIDS see Sudden infant death syndrome

Single-parent families
Definition

Single-parent families are families with children

under age 18 headed by a parent who is widowed or

divorced and not remarried, or by a parent who has never

married.

Description

One out of every two children in the United States

will live in a single-parent family at some time before

they reach age 18. According the United States Census

Bureau, in 2002 about 20 million children lived in a

household with only their mother or their father. This is

more than one-fourth of all children in the United States.

Since 1950, the number of one-parent families has

increased substantially. In 1970, about 11 percent of chil-

dren lived in single-parent families. During the 1970s,

divorce became much more common, and the number of

families headed by one parent increased rapidly. The

number peaked in the 1980s and then declined slightly in

the 1990s. By 1996, 31 percent of children lived in sin-

gle-parent families. In 2002, the number was 28 percent.

Many other children have lived in single-parent families

for a time before their biological parent remarried, when

they moved into a two-parent family with one biological

parent and one step parent.

The reasons for single-parent families have also

changed. In the mid-twentieth century, most single-par-

ent families came about because of the death of a spouse.

In the 1970s and 1980s, most single-parent families were

the result of divorce. In the early 2000s, more and more

single parents have never married. Many of these single

parents live with an adult partner, sometimes even the

unmarried father of their child. These families are

counted by the Census Bureau as single-parent families,

although two adults are present. Still other families are

counted as single-parent families if the parents are mar-

ried, but one is away for an extended period, for exam-

ple, on military deployment.

The most common type of single-parent family is

one that consists of a mother and her biological children.

In 2002, 16.5 million or 23 percent of all children were

living with their single mother. This group included 48

percent of all African-American children, 16 percent of

all non-Hispanic white children, 13 percent of Asian/

Pacific Islander children, and 25 percent of children of

Hispanic origin. However, these numbers do not give a

true picture of household organization, because 11 per-

cent of all children were actually living in homes where

their mother was sharing a home with an adult to whom

she was not married. This group includes 14 percent of

white children, 6 percent of African-American children,

11 percent of Asian/Pacific Islander, and 12 percent of

Hispanic children.

Households headed by a single father increased sub-

stantially after the early 1980s, reflecting society’s chan-

ging attitudes about the role of fathers in child rearing. In

1970, only 1 percent of children lived with a single

father. In 2002, about 5 percent of children under age 18

lived with their single fathers. Single fathers, however,

are much more likely to be divorced than never married

and much more likely than single mothers to be sharing a

home with an adult to whom they are not married. For

example, 33 percent of Caucasian children lived with

fathers who were unmarried but cohabiting with another

adult. The rate was 29 percent for African-American

children, 30 percent for Asian/Pacific Islanders, and 46

percent for children of Hispanic origin. It is clear that not

all single-parent families are the same and that within

different ethnic and racial groups, the number and type

of single-parent families varies considerably.

Adoption by single individuals has also soared. In

1970 only 0.5 to 4 percent of adoptive parents were sin-

gle. In the 1980s this rate increased from 8 to 34 percent.

According the United States Department of Health and
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Human Services, 33 percent of children adopted from

foster care are adopted by single parents.

Common problems

Single-parent families face special challenges. One

of these is economic. In 2002, twice as many single-

parent families earned less than $30,000 per year com-

pared to families with two parents present. At the oppo-

site end of the spectrum, 39 percent of two-parent

families earned more than $75,000 compared to 6 per-

cent of single-mother families and 11 percent of single-

father families. Single-parent families are challenged in

other ways. Children living with single fathers were the

least likely of all children to have health insurance

coverage.

Social scientists have found that children growing

up in single-parent families are disadvantaged in

other ways when compared to a two-biological-parent

families. Many of these problems are directly related to

the poor economic condition of single-parent families,

not just to parenting style. These children are at risk for

the following:

� lower levels of educational achievement

� twice as likely to drop out of school
� more likely to become teen parents

� more conflict with their parent(s)

� less supervised by adults
� more likely to become truants

� more frequently abuse drugs and alcohol

� more high-risk sexual behavior

� more likely to join a gang

� twice as likely to go to jail
� four times as likely to need help for emotional and

behavioral problems

� more likely to participate in violent crime

� more likely to commit suicide

� twice as likely to get divorced in adulthood

Single parent and her children spending time together. (� Rick Gomez/Corbis.)
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Studies have also found that children who live in a

two-parent family where one parent is abusive or has a

high level of antisocial behavior do not do as well as

children whose parents divorce if the child then lives in a

single-parent family with the nonabusive parent.

It is important to remember that every single-parent

family is different. Children who are living with a

widowed mother will have a home life that is different

from children with divorced parents or those whose par-

ents were never married. Children of divorced parents

will have a wide range of relationships with their parents

and parents’ partners depending on custody arrange-

ments and the commitment of the non-custodial parent to

maintaining a relationship with the child. Despite the

fact that children from single-parent families often face a

tougher time economically and emotionally than chil-

dren from two-biological-parent families, children from

single-parent families can grow up doing well in school

and maintaining healthy behaviors and relationships.

Parental concerns

Being a single parent can be hard and lonely. There

is often no other adult with whom to share decision-mak-

ing, discipline, and financial responsibilities. The full

burden of finding responsible childcare, earning a living,

and parenting falls on one individual. However, the lack

of a second parent often has a less negative impact on

children than family instability, lack of structure, and

inconsistent enforcement of parental standards. Single

parents may want to follow these steps in order to create

positive experiences for their children:

� Find stable, safe child care.
� Establish a home routine and stick to it.

� Apply rules and discipline clearly and consistently.
� Allow the child to be a child and not ask him or her to

solve adult problems.

� Get to know the important people (teachers, coaches,

friends) in the child’s life.

� Answer questions about the other parent calmly and

honestly.

� Avoid behavior that causes the child to feel pressed to

choose between divorced parents.

� Explain financial limitations honestly.

When to get help

If parents feel their child is out of control and is not

responding to their parenting, they need to get help from

the child’s school, social service agencies, and mental

health professionals. If they feel their own life is spiral-

ing downward and falling apart, they can seek help from

many organizations that provide social, emotional, finan-

cial, and legal support for single-parent families.

Resources
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Sinusitis
Definition

Sinusitis is an inflammation of the sinuses, which

are airspaces within the bones of the face. Sinusitis is

most often due to an infection within these spaces.

Description

The sinuses are paired air pockets located within the

bones of the face. There are:

� the frontal sinuses, located above the eyes, in the center
region of each eyebrow

� the maxillary sinuses, located within the cheekbones,

just to either side of the nose
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� the ethmoid sinuses, located between the eyes, just

behind the bridge of the nose

� the sphenoid sinuses, located just behind the ethmoid

sinuses, and behind the eyes.

The sinuses are connected with the nose. They are

lined with the same kind of skin found elsewhere within

the respiratory tract. This skin has tiny little hairs pro-

jecting from it called cilia. The cilia beat constantly to

help move the mucus produced in the sinuses into the

respiratory tract. The beating cilia sweeping the mucus

along the respiratory tract helps to clear the respiratory

tract of any debris or of any organisms that may be pre-

sent. When the lining of the sinuses is at all swollen, the

swelling interferes with the normal flow of mucus.

Trapped mucus can then fill the sinuses, causing an

uncomfortable sensation of pressure and providing an

excellent environment for the growth of infection-caus-

ing bacteria.

Demographics

It is estimated that about 37 million Americans are

affected by sinusitis each year. Having a cold increases

the chance of getting sinusitis. Immune system disorders

also increase this likelihood. Children with asthma are

also considered more likely to be affected by sinusitis.

Causes and symptoms

Sinusitis is usually due to an infection, although

swelling from allergies can mimic the symptoms of

pressure, pain, and congestion, and allergies can set the

stage for a bacterial infection. Bacteria are the most com-

mon cause of sinus infection. Streptococcus pneumoniae
causes about 33 percent of all cases, while Haemophilus
influenzae causes about 25 percent of all cases. Sinusitis

in children may be caused by Moraxella catarrhalis
(20%). In people with weakened immune systems

(including patients with diabetes, acquired immunodefi-
ciency syndrome or AIDS, and patients who are taking

medications that lower their immune resistance, such as

cancer and transplant patients), sinusitis may be caused

by fungi such as Aspergillus, Candida, orMucorales.

Acute sinusitis usually follows some type of upper

respiratory tract infection or cold. Instead of ending, the

cold seems to linger on, with constant or even worsening

congestion. Drainage from the nose often changes from a

clear color to a thicker, yellowish-green. The individual

may develop a fever. Headache and pain over the

affected sinuses may occur, as well as a feeling of pres-

sure that may worsen when the patient bends over. There

may be pain in the jaw or teeth. Some children, in parti-

cular, get upset stomachs from the infected drainage

going down the back of their throats and being swal-

lowed. Some patients develop a cough.

Chronic sinusitis occurs when the problem has

existed for at least three months. There is rarely a fever

with chronic sinusitis. Sinus pain and pressure are fre-

quent, as is nasal congestion. Because of the swelling in

the sinuses, they may not be able to drain out the nose.

Drainage, therefore, drips constantly down the back of

the throat, resulting in a continuously sore throat and
bad breath.

When to call the doctor

If the child is displaying the signs of sinusitis for

more than a few days, the doctor should be contacted. If

a cold seems to be getting better and then gets worse

again, it may have developed into sinusitis. Likewise,

colds that linger beyond a week may indicate sinusitis,

and the doctor should be called.

Diagnosis

Diagnosis is sometimes tricky, because the symp-

toms so often resemble those of an uncomplicated cold.

However, sinusitis should be strongly suspected when a

cold lingers beyond about a week’s time.

Medical practitioners have differing levels of trust

in certain basic examinations commonly conducted in

the office. For example, tapping over the sinuses may

cause pain in patients with sinusitis, but it may not. A

procedure called ‘‘sinus transillumination’’ may or may

not also be helpful. Using a flashlight pressed up against

the skin of the cheek, the practitioner will look in the

patient’s open mouth. When the sinuses are full of air

(under normal conditions), the light will project through

the sinus and will be visible on the roof of the mouth as a

lit-up, reddened area. When the sinuses are full of

mucus, the light will be stopped. While this simple test

can be helpful, it is certainly not a perfect way to diag-

nose or rule out the diagnosis of sinusitis.

X-ray pictures and CT scans of the sinuses are help-

ful for both acute and chronic sinusitis. People with

chronic sinusitis should also be checked for allergies,

and they may need a procedure called nasal endoscopy

where a very slender lighted fiber optic tube is placed in

the nose in order for the doctor to see if any kind of ana-

tomic obstruction is causing the illness. For example, the

septum (the cartilage which separates the two nasal cav-

ities from each other) may be slightly displaced (a

deviated septum). This condition can result in chronic

obstruction, setting the person up for the development of

an infection.
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Treatment

Antibiotic medications are used to treat acute sinusi-

tis. Suitable antibiotics include sulfa drugs, amoxicillin,

and a variety of cephalosporins. These medications are

usually given for about two weeks but may be given for

even longer periods. Decongestants or the short-term

use of decongestant nose sprays can be useful. Acetami-
nophen (Tylenol) and ibuprofen (Motrin, Advil) can

decrease the pain and headache associated with sinusitis.

Also, running a humidifier can prevent mucus within the

nasal passages from drying out uncomfortably and can

help soothe any accompanying sore throat or cough.

Chronic sinusitis is often treated initially with anti-

biotics. Steroid nasal sprays may be used to decrease

swelling in the nasal passages. If an anatomic reason is

found for chronic sinusitis, it may need to be corrected

with surgery. If a surgical procedure is necessary, sam-

ples are usually taken at the same time to allow identifi-

cation of any organisms present which may be causing

infection.

Fungal sinusitis requires surgery to clean out the

sinuses. Then, a relatively long course of a very strong

antifungal medication called amphotericin B is given

through a needle in the vein (intravenously).

Alternative treatment

Some practitioners believe that chronic sinusitis is

associated with food allergies. These doctors would

suggest an elimination/challenge diet to identify and

eliminate allergenic foods. While linking chronic sinusi-

tis to food is widely considered controversial, many

practitioners link the problem to aero-allergies. Irrigating

the sinuses with a salt-water solution is thus recom-

mended for sinusitis and allergies, in order to clear the

nasal passages of mucus. Another solution for nasal

lavage (washing) uses powdered goldenseal (Hydrastis
canadensis). Other herbal treatments, taken internally,

include a mixture made of eyebright (Euphrasia officina-
lis), goldenseal, yarrow (Achillea millefolium), and

horseradish, or, when infection is present, a mixture

made of echinacea (Echinacea spp.), wild indigo, and

poke root (Phytolacca decandra-Americana).

Homeopathic practitioners find a number of reme-

dies useful for treating sinusitis. Among those they

recommend are: Arsenicum album, Kalium bichromium,
Nux vomica,Mercurius iodatus, and Silica.

Acupuncture has been used to treat sinusitis, as have

a variety of dietary supplements, including vitamins A,
C, and E, and the mineral zinc. Contrast hydrotherapy

(hot and cold compresses, alternating three minutes hot,

30 seconds cold, repeated three times always ending

with cold) applied directly over the sinuses can relieve

pressure and enhance healing. A direct inhalation of

essential oils (two drops of oil to two cups of water)

using thyme, rosemary, and lavender can help open the

sinuses and kill bacteria that cause infection.

Prognosis

Prognosis for sinus infections is usually excellent,

although some individuals may find that they are particu-

larly prone to contracting such infections after a cold.

Fungal sinusitis, however, has a relatively high death

rate.

Prevention

Prevention involves the usual standards of good

hygiene to cut down on the number of colds an indivi-

dual catches. Avoiding exposure to cigarette smoke,

identifying and treating allergies, and avoiding deep

dives in swimming pools may help prevent sinus infec-

tions. During the winter, it is a good idea to use a humidi-

fier. Humidifiers should be adequately and frequently

cleaned with bleach or comparable cleanser to avoid

mold which can be aerosolized and then exacerbate

existing allergies. Dry nasal passages may crack, allow-

ing bacteria to enter. When allergies are diagnosed, a

Sinusitis

Frontal sinus

Ethmoid 
sinus

Maxillary sinus
Septum

Infected sinus

Middle meatus

Illustration of an infected left maxillary sinus, which radiates

pain and pressure to the surrounding sinus areas. (Illustration

by GGS Information Services.)
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number of nasal sprays are available to assist in prevent-

ing inflammation within the nasal passageways, thus

allowing the normal flow of mucus.

Parental concerns

Sinusitis can usually be treated successfully with

antibiotics. It can, however, be very dangerous or even

fatal if left untreated it becomes progressively worse

such that the infection spreads.

See also Allergic rhinitis.
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Skeletal development
Definition

Skeletal development refers to the development of

the human skeletal system from the early days of preg-

nancy until the bones have reached full development in

late puberty.

Description

The early development of the skeletal system begins

in the third week after conception with the formation of

the notochord (a rod-like structure along the back of the

embryo that later becomes the spine, spinal cord, and

brain), followed in the fourth week by the first signs of

arms and legs. Between the fifth and eighth weeks, the

limbs (first the arms, hands, and fingers, followed by the

legs, feet, and toes) begin to extend and take on a definite

shape.

By the end of the fifth week, the embryo has doubled

in size and has grown a tail-like structure that becomes

the coccyx (lowermost tip of the backbone). By the

seventh week the embryo is about 2 cm (1 in) long and

KEY TERMS

Cilia—Tiny hairlike projections on certain cells
within the body. Cilia produce lashing or whipping
movements to direct or cause motion of substances
or fluids within the body. Within the respiratory
tract, the cilia act to move mucus along, in an effort
to continually flush out and clean the respiratory
tract.

Sinus—A tubular channel or cavity connecting
one body part with another or with the outside.
Often refers to one of the air-filled cavities sur-
rounding the eyes and nose that are lined with
mucus-producing membranes. They cleanse the
nose, add resonance to the voice, and partially
determine the structure of the face.
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facial features are visible. At this stage, the 206 bones of

the human body are all set down, in surprisingly adult

form. However, the process of osteogenesis (develop-

ment of bone) has not progressed to the point where the

bones are ‘‘bony.’’ Ossification (the process whereby tis-

sue becomes bone) of most bony nuclei of the long bones

and round bones does not complete until after birth.

The major types of human bones are:

� long (e.g. the arm and leg bones)

� short (e.g. the small bones in the wrists and ankles)

� flat (e.g. the bones of the skull or the ribs)
� irregular (e.g. vertebrae)

Long, short, and irregular bones develop by endo-

chondral ossification, where cartilage is replaced by

bone. Flat bones develop by intramembranous ossifica-

tion, where bone develops within sheets of connective

tissue. Compact cortical bone, representing about 80 per-

cent of the mature skeleton, supports the body, and fea-

tures extra thickness at the midpoint in long bones to pre-

vent the bones from bending. Cancellous bone, whose

porous structure with small cavities resembles sponge,

predominates in the pelvis and the 33 vertebrae from the

neck to the tailbone.

Bone growth is more complicated than simple elon-

gation or simple enlargement. Most long bones add

width on the outside by a process referred to as subper-

iosteal apposition (layers added to those already exist-

ing), while losing bone on the inside by endosteal resorp-

tion (breaking down and reabsorbing material at the

center of a mass). At the same time, long bones gain in

length by adding to the epiphyseal plate (the surface at

the end of the bone). As they elongate, bones of this type

go through a process called remodeling during which

they change in outer shape as well. Conversely, the indi-

vidual bones of the skull grow by circumferential apposi-

tion (adding layers at the circumference), while gaining

in thickness by adding layers (apposition) at the surface

with simultaneous resorption at the inner surface. By this

process, the skull expands and becomes thicker while

allowing for more brain space within.

Linear growth of the long bones occurs by a differ-

ent process. At birth, long bones have more than one

ossification center (regions from which bone growth

starts). These grow during childhood until the ends of the

bone (epiphyseal plates) become fused with the shaft of

the bone (the diaphysis). This process is stimulated by

the hormones produced by the testes and ovaries, which

provide the developmental signal that the linear growth

of the long bones should reach completion or full devel-

opment. Both round and flat bones of the skeleton are

capable of continued growth throughout life.

Ossification centers and their development

The many ossification centers of the body—hand,

foot, knee, elbow, and pelvis, for example—are not visi-

ble by radiography (x rays) until they begin to mineralize

or ossify, even though they are actually present long

before such mineralization begins. The age at appearance

of individual ossification centers then becomes a useful

measure of skeletal development and especially in the

form of ‘‘bone age’’ assessments of the hand, foot, or

knee. Such assessments, made by taking a series of

radiographs and comparing them against appropriate

standards, are both highly reliable and useful estimates

of the stage of physical development. Bone age assess-

ments are, therefore, used in pediatric evaluation, espe-

cially when malnutrition, malabsorption, food intoler-

ance, or endocrinopathies (such as hypopituitarism or

hypothyroidism) are suspected. Bone age assessments

also have forensic application, such as estimating the

chronological age of a cadaver. In addition, they can pro-

vide data for making age assessments for children whose

birth date in unknown or for whom a birth certificate

does not exist or is suspected of being inaccurate.

Families adopting infants or children from countries in

which there has been socioeconomic stress may find

bone age assessment helpful in establishing the chrono-

logical age their adopted child has attained.

The normal variability of skeletal age is about 10

percent of attained chronological age. Thus, some chron-

ological 12-year-olds may be assessed as 14 years of age

in terms of skeletal development, while others may be

assessed as ten. Bone age is useful in projecting final sta-

ture; research has shown that it is more meaningful in

making such projections than chronological age alone.

Factors affecting bone growth and remodeling

Girls mature earlier than boys, grow for a shorter

time, and ultimately have shorter overall bone lengths by

about 7 percent. Adolescent girls are, in general, shorter-

legged than adolescent boys; this proportional difference

is also reflected in the hand and foot skeletons as well.

Thus, even at comparable stature, females are shorter-

legged and shorter-handed than boys; in addition, girls’

bones are more gracile (narrower) than boys and are,

therefore, more affected by adult bone loss.

There are major genetically determined differences

in relative growth rates of individual bones, in both

length and width. Bone widths in general parallel differ-

ences in muscle mass and overall frame size. The

sequence of ossification of the bones also differs signifi-
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cantly from child to child, and the different sequences

are controlled by genetics. Differences in growth pat-

terns even among siblings confirm this genetic compo-

nent. There are also major population differences in ske-

letal proportions and bone sizes and ratios. Children and

adults of African ancestry have relatively longer bones

in their hands and feet; the same bones in children and

adults of Japanese, Korean, and Chinese ancestry are

relatively shorter.

Common problems

In some cases, abnormalities in skeletal develop-

ment are caused by nutritional deficiencies that may or

may not be reversible. Other disorders are congenital and

caused by genetic abnormalities. Steroids used for

chronic inflammatory illnesses can lead to thinning of

bone in adults (osteoporosis) and to slower bone growth

in long bones and therefore shorter status in children.

Problems relating to nutritional status

During childhood, bones are growing rapidly. Bone

growth is fueled by a positive energy balance, created by

a well-balanced diet and healthy living environment.

Even in circumstances of severe malnutrition, there may

be some formation of new bone; it will, however, occur

while bone formed earlier is deteriorating. During pro-

tein malnutrition, bone growth is largely halted, and

existing bone is cannibalized by the body as a source of

protein. Bone growth may also be limited by vitamin D
deficiency, resulting in a condition called rickets (osteo-
malacia), which leads to soft and/or deformed bones and

is caused by an inability to absorb calcium due to lack of

vitamin D. Treatment and prevention involves sun expo-

sure and vitamin D supplementation.

With growing concern about adult osteoporosis, it is

important to realize that the mass of skeleton built during

childhood and into early adulthood constitutes bone

banked against inevitable later withdrawals. For this rea-

son there is much interest in the proposition that a cal-

cium intake over 1,500 mg per day may build a greater

skeletal mass. This proposition, however, in the early

2000s favored in the United States, is met with great

skepticism in the United Kingdom. Moreover, calcium

intakes during childhood are far greater in the United

States than in most countries, but there is no particular

evidence that the adult North American skeleton has a

greater bone density (bone mass divided by bone

volume).

Bone growth, bone remodeling, and the timing of

skeletal maturation are all profoundly affected by nutri-

tional status throughout the growing period. In bone

remodeling, complex chemical signals prompt cells

called osteoclasts to break down and remove (resorb) old

bone, and others called osteoblasts to deposit new bone.

Many elements influence bone remodeling, including

whether the bone is weight-bearing, vitamin D intake,

growth factors, and production of various hormones,

including estrogen, thyroid, parathyroid, and calcitonin.

Thus, poorly nourished boys and girls may be delayed in

linear bone growth, diminished in all bone widths, later

in the appearance of ossification centers, and delayed in

epiphyseal union (completion of long-bone growth).

Children living in poverty worldwide may exhibit evi-

dence of smaller amounts of incremental growth of all

long bones and vertebrae, and delay in epiphyseal union.

By contrast, obese boys and girls evidence greater

X ray showing the skeleton of a newborn. Gaps between

bones indicate cartilage, which will develop into bone tissue

as the child ages. (� Howard Sochurek/Corbis.)
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growth in bone lengths and widths, earlier appearance of

ossification centers, and earlier completion of epiphyseal

union. In other words, obese children grow more, though

for a shorter time period, because of their elevated calo-

ric and nutrient intake.

Bone growth is not only affected by simple caloric

malnutrition due to inadequate food intake, but also if

there is protein deficiency (protein-calorie malnutrition

or Kwasiorkor). In protein-calorie malnutrition, lower

rates of bone formation may be exceeded by higher rates

of bone loss. Thus children and adolescents with protein-

calorie malnutrition may show a marked thinning of the

outer walls of tubular bones, and an increased incidence

of bone fractures as a result. Excessive bone loss in pro-
tein-calorie malnutrition is also common in juvenile and

adolescent cases of anorexia nervosa. Individuals with
this condition show diminished bone density (bone mass/

bone width). There is some evidence that high levels of

sodium in the diet of girls ages eight to 13 can signifi-

cantly increase calcium lost. This effect is particularly

powerful in girls whose calcium intake is less than the

recommended 1,500 mg—the amount in five glasses of

milk—per day.

Congenital skeletal disorders

In some cases, skeletal abnormalities are inherited

from one or both parents or occur as a result of genetic

mutation. Examples of different congenital disorders of

the skeletal system include:

� Achondroplasia: This form of dwarfism is character-

ized by short stature, abnormal body proportion (limbs

are shorter than normal while the torso remains of

average size), and facial deformities. As a genetic dis-

ease, there is no cure. Adult height is generally less

than 1.2 m (4 ft).

� Giantism: This condition is characterized by excessive

bone growth and is caused by too much growth hor-

mone being produced before puberty (hyperpitui-

tarism). Giantism is treated by inhibiting the produc-

tion of pituitary hormones.

� Hypopituitarism: Caused by insufficient production of

growth hormone, this condition leads to growth failure

and delayed skeletal maturation. It can be treated (if

diagnosed at an early enough age) with hormone repla-

cement therapy. Hypopituitarism can also be caused by

damage to the pituitary gland.

� Osteogenesis imperfecta: Also called brittle bone dis-

ease, this condition is characterized by fragile bones

that are prone to fracturing. It is a genetic condition

that cannot be cured; treatment may involve restricting

activity to minimize stress on bones and joints.

� Osteopetrosis: The congenital form of osteopetrosis is

rare and involves the formation of overly dense but fra-

gile bones that can lead to frequent fractures, blind-

ness, deafness, and strokes. The more severe form of

congenital osteopetrosis is usually fatal within the first

ten years of life unless successfully treated with a bone

marrow transplant.

Skeletal development: Long bone growth

Cartilage

Mature bone

Bone collar

Bone collar

perichondrium

Calcified cartilage

Blood vessels
Calcified cartilage

Cartilage

Compact
bone

Spongy
bone

Secondary ossification center

Medullary
cavity

Periosteum

Cancellous
bone

Primary
ossification 
center

Illustration depicting the stages of long bone growth, showing the process of cartilage calcifying and becoming mature, com-

pact bone. (Illustration by GGS Information Services.)
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Parental concerns

The question of long-bone growth and completion is

of particular concern to parents of children whose growth

falls at the outside edges of the normal range. In some

cases long-bone growth may be accelerated by growth

hormone administration if given by age nine, without

speeding the timing of completion of long-bone growth.

By encouraging the development of the three key ele-

ments of self esteem—acceptance, competence, and pur-

pose—parents can help a child with skeletal abnormal-

ities develop positive body image and confidence in his

or her abilities.

When to call the doctor

A healthcare provider should be contacted if a child

exhibits symptoms of skeletal or growth abnormalities,

such as abnormally short or tall height for age, frequent

bone fractures, bony growths, or bone or joint pain.
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Skin allergy test see Allergy tests

Skin rash see Rashes

Skin tag see Polydactyly and syndactyly

Sleep
Definition

Sleep is a biological imperative critical to the main-

tenance of mental and physical health. It is a state of les-

sened consciousness and decreased physical activity dur-

ing which the organism slows down and repairs itself.

The sleep cycle involves two distinct phases that alter-

nate cyclically from light sleep to deep then deeper and

deepest sleep throughout the sleep period. There are two

main phases of sleep.

� rapid eye movement (REM) sleep, during which

dreaming occurs

� non-rapid eye movement (NREM) or slow-wave sleep

(SWS)

Description

The timing and progression of the sleep cycle and

the total amount of nightly sleep required for optimal

KEY TERMS

Cartilage—A tough, elastic connective tissue
found in the joints, outer ear, nose, larynx, and
other parts of the body.

Endochondral ossification—The process by which
cartilage is converted into bone.

Endosteal resorption—The process by which
bones are thinned from the inside.

Intramembranous ossification—The process by
which bone tissue is formed within sheets of con-
nective tissue.

Osteoporosis—Literally meaning ‘‘porous bones,’’
this condition occurs when bones lose an exces-
sive amount of their protein and mineral content,
particularly calcium. Over time, bone mass and
strength are reduced leading to increased risk of
fractures.

Subperiosteal apposition—The process by which
bones are made thicker from the outside.
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health varies from infancy to adulthood, depending on

developmental stage and temperament. Children, parti-
cularly infants, require the most sleep during a 24-hour

period. The natural sleep-wake cycle, governed by an

internal ‘‘biological clock,’’ tends toward a 25-hour day.

It is affected by the relative balance of light and darkness

in the environment. As darkness approaches, the hor-

mone melatonin is secreted by the pineal gland and sig-

nals the brain that it is time to sleep.

NREM deep sleep

Sleep begins in stage one of the sleep phase known

as NREM, or non-rapid eye movement, sleep. NREM

sleep has four stages: light sleep, deeper sleep, and two

stages of deepest sleep. Stage one is the ‘‘drifting off’’

period of light sleep in the transition between wakeful-

ness and sleep and comprises about 5 percent of the

entire sleep period. Stage two sleep involves a change in

brain-wave patterns and increased resistance to arousal

and accounts for 45–55 percent of total sleep time.

Stages three and four are the deepest levels of sleep and

occur only in the first third of the sleep period. NREM

stage four sleep usually takes up 12 to 15 percent of total

sleep time. Sleep terrors, sleep walking, and bedwetting

episodes generally occur within stage four sleep or dur-

ing partial arousals from this sleep stage.

It typically takes about 90 minutes to cycle through

the four deepening stages of NREM sleep before onset of

the second phase of sleep known as REM or dream sleep.

REM dream sleep

Rapid eye movement (REM) sleep is qualitatively

different from NREM sleep. REM sleep is characterized

by extensive central nervous system (CNS) activity with

an increase in brain metabolism accompanied by the

vivid imagery of dreams. During REM sleep the body is

nearly paralyzed, a condition called ‘‘atonic,’’ that serves

to inhibit the dreamer from physical movement during

active dreaming.

‘‘Waking and dreaming are two states of conscious-

ness, with differences that depend on chemistry,’’

according to J. Allan Hobson, professor of psychiatry at

Harvard Medical School. Physical activity and thought

are suppressed in sleep, but the brain nonetheless

remains active ‘‘processing information, consolidating

and revising memory, and learning newly acquired

skills.’’ The brain self-activates, radically changing its

chemical climate from wakefulness to sleep states.

REM sleep is also known as ‘‘paradoxical sleep’’

because muscle activity is suppressed even as the CNS

registers intense brain activity and spontaneous rapid eye

movements can be observed. Brain-wave monitoring of

REM sleep with an electroencephalograph (EEG)

reveals a low-voltage, fast-frequency, non-alpha wave

record. Beyond infancy, REM sleep comprises 20–25

percent of the entire sleep period. This sleep phase is

concerned with memory and the consolidation of new

information.

Infancy

Newborn infants usually sleep for brief periods at a

time around the clock, with the total of day and nighttime

sleep roughly equal. A newborn’s total sleep need is

from 16 to 18 hours in every 24-hour period. Newborns

spend approximately 50 percent of their sleep period in

the REM phase. Infants are most easily awakened during

this phase of sleep that is accompanied by yawning,

squirming, and quiet vocalizations.

Infants move through REM and non-REM sleep

stages in a 90 minute cycle, and they rise to a near-wak-

ing state every three to four hours, more often in breast-

fed infants. By about six months of age, babies usually

will sleep through the night for 12 or more hours and will

continue to nap several times throughout the day.

Researchers conducting a 2004 survey for the

National Sleep Foundation discovered that children in

every age group fail to meet even the low-end require-

ments for adequate sleep. By the third month of life, a

child’s sleep requirement is about 14 to 15 out of every

24 hours, a need that continues until about 11 months of

age. However, research indicates that children age three

months to 11 months sleep only 12.7 hours on average.

Toddlerhood

Toddlers are far more physically active than infants,

and their sleeping behavior and the timing of sleep cycles

reflects their maturing brains. A toddler will spend only

about 30 percent of her sleep time in REM dream sleep.

Toddlers on average require 12 to 14 hours of sleep and

may no longer need an afternoon nap to meet this sleep

requirement. But research shows that children in the one

to three-year-old range may actually average only about

11.7 hours of sleep.

Preschool

Children in this age group tend to be more troubled

with nightmares and night terrors than younger chil-

dren. They may resist going to bed at night because of

fear of the dark or of some monster lurking under the

bed. Parental reassurance and comfort and the addition

of a night light may alleviate some of these concerns.
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Preschool children may also feel anxiety around the

issue of toilet training and bedwetting.

School age

School-age children require from eight to 10 hours

of sleep nightly. Adequate sleep is especially important

as school children’s lives become busier and stress levels

rise. Sleep disruptions such as nightmares tend to

increase with this age group as the child has more life

experiences and anxieties to process. Parents should also

monitor the child’s use of caffeinated beverages which

can cause sleep difficulties and add to the overall loss of

adequate sleep.

Adolescents require at least 10 hours of nightly

sleep. This is a busy time when many teens’ lifestyles

include school, work, sports, and other extracurricular
activities, as well as socializing with peers. This

increase in activity, together with early-morning school

schedules, leaves little time for adequate sleep. Various

psychological disorders also may trouble the adolescent,

particularly anxiety and depression. Parents should pay

attention to a young teen who shows sudden changes in

eating habits, loss of interest in usual activities, and other

behavioral clues that may indicate onset of depression.

Common problems

According to the ‘‘2004 Sleep in America Poll’’ pub-

lished by the National Sleep Foundation, 69 percent of

children younger than age 10 experience problems with

sleep that may occur as often as several times a week.

Sleep disruptions in children are usually a normal symp-

tom of central nervous system development. In older

children sleep disruptions may increase and intensify

due to external stressors in the home or school environ-

ment. Sleep difficulties can also be a sign of physical or

mental health problems. They are often present in chil-

dren with attention-deficit/hyperactivity disorder (AD/

HD) and in children who have experienced physical, psy-

chological, or sexual abuse.

Childhood sleep problems and parasomnias include:

� Bedwetting: A common sleep problem characterized

by involuntary urination during sleep. This is a routine

occurrence in children up to five years of age. Bed-

wetting is also called ‘‘nocturnal enuresis.’’

� Nightmares: A common parasomnia characterized by

dreams with frightening psychological content, a feeling

of imminent physical danger, and a sensation of being

trapped or suffocated. Nightmares occur during REM,

or dream-time, sleep and trigger a partial or full awaken-

ing. The word ‘‘mare’’ in Old English means ‘‘demon.’’

� Insomnia: Difficulty falling asleep and remaining

asleep, or early-morning awakenings. Insomnia may be

short-term, due to stress or physical or psychological

problems, or may be due to the lack of a healthy bed-

time routine.

� Night terrors: A common childhood sleep disruption

characterized by an abrupt arousal from stage 4 sleep

within the first hour of the sleep period. The child may

sit bolt upright in acute terror, screaming inconsolably.

Night terrors are a confusional arousal resulting from

immature sleep patterns with an intense activation of

the flight or fight emotion. They occur in the deepest

stage of slow-wave non-REM sleep. Night terrors are

also called ‘‘pavor nocturnus.’’

� Sleep apnea: A serious and potentially life-threatening

sleep disruption characterized by brief interruptions of

airflow during sleep and frequent partial arousals

throughout the night. Sleep apnea is less common than

other sleep disturbances, occurring in about 2 percent

of children.

� Sleep bruxism: A sleep disturbance characterized by

grinding the teeth or clenching of the jaws during

sleep. Sleep bruxism is common among children of all

ages. This sleep problem usually subsides over time.

� Sleep rocking and head banging: A sleep disturbance

characterized by rhythmical movements of the body

during sleep. Rhythmical movements may be observed

in children as young as six months. More dramatic

movements, involving head banging and rocking,

occur in as many as 60 percent of nine-month-old chil-

dren. These sleep disturbances tend to decrease with

age, appearing in only about 5 percent of children over

two years of age.

� Sleep walking: A sleep disturbance characterized by a

partial-arousal involving walking about for a few steps,

or for much longer distances, with a glassy, trance-like

appearance to the eyes. Sleepwalking occurs in the dee-

pest stages of slow-wave, non-REM sleep within the

first few hours of sleep onset. Researchers have found

that as many as 15–30 percent of children experience at

least one sleepwalking episode. Sleepwalking can be

triggered by external stimuli, such as an abrupt noise, or

by moving a sleeping child to a standing position. This

sleep disturbance tends to run in families. Sleepwalking

is also called ‘‘somnambulism.’’

Losing sleep

All children need regular and adequate sleep to

assure optimal mental and physical health. Sleeping pat-

terns developed in infancy usually persist into adulthood.

It is important that parents help the child to establish a
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healthy bedtime routine that will assure adequate sleep

time, minimize bedtime struggles, and help to reduce the

occurrence of common childhood sleep problems.

As reported by Steven Reinberg, research by Maria

M. Wong of the University of Michigan, published in

2004 in the journal Alcoholism: Clinical and Experimen-
tal Research, cautions parents to pay more attention to

their children’s sleep habits. ‘‘Sleep problems are a risk

factor for alcohol and drug problems,’’ Wong concluded

from data obtained in the first study to link alcohol and

drug use with sleep disorders in early childhood. The

study obtained sleep data from 257 boys ages three to

five years and followed them until they were 12–14

years old. Almost half of the children in the study who

experienced childhood sleep problems began using alco-

hol and drugs by the time they were 14 years old.

In many households, electronic distractions interfere

with the establishment of a regular bedtime routine that

would help a child to settle down and prepare for restful

sleep. Calming-down activities, such as being read to by

a parent, have been replaced with electronic stimulation

resulting in less sleep time.

As reported in Manchester Online, Luci Wiggs, a

research fellow at Oxford University, is co-author of a

2004 poll of more than 1,000 parents with children four

to 10 years of age. She found that 67 percent of these

children had a television, computer, or game machine in

their bedroom. These stimulating diversions, which she

calls ‘‘digital distractions,’’ resulted in a cumulative

sleep deficit for at least one fifth of the children surveyed

that may ‘‘compromise children’s physical health, aca-

demic achievements, and mental health.’’

Children who consume caffeine throughout the day,
in soda or iced tea beverages, also lose the sleep required

for optimal health and cognitive functioning. A survey

by the National Sleep Foundation released in 2004 found

that 26 percent of children ages three and older drink at

least one caffeinated beverage a day and suffer a loss of

about 3.5 hours of sleep each week.

Parental concerns

Parents are on a journey of discovery with each

child whose temperament, biology, and sleep habits

result in a unique sleep-wake pattern. It can be frustrat-

ing when children’s sleep habits do not conform to the

household schedule. Helping the child develop good

sleep habits in childhood takes time and parental atten-

tion, but it will have beneficial results throughout life.

An understanding of the changing patterns of the typical

sleep-wake cycle in children will help alleviate any

unfounded concerns. Maintaining a sleep diary for each

child will provide the parent with baseline information in

assessing the nature and severity of childhood sleep pro-

blems. Observant parents will come to recognize unusual

sleep disruptions or those that persist or intensify.

When to call the doctor

Developmental changes throughout childhood bring

differences in the sleep-wake cycle and in the type and

frequency of parasomnias that may interrupt sleep. Med-

ical consultation to rule out illness, infection, or injury is

prudent if the child’s sleep problems prevent adequate

sleep and result in an ongoing sleep deficit. As reported

by News-Medical in Child Health News, children’s sleep
problems should be taken seriously as they may be a

‘‘‘marker’ for predicting later risk of early adolescent

substance use.’’ In the same article, University of Michi-

gan psychiatry professor Kirk Brower, who has studied

‘‘the interplay of alcohol and sleep in adults,’’ stressed

that ‘‘The finding does not mean there’s a cause-and-

effect relationship.’’

Consultation with a child psychologist may be help-

ful if frightening dreams intensify and become more fre-

quent as this may indicate a particular problem or life cir-

cumstance that needs to be changed or one that the child

may need extra help working through.

Most childhood sleep disturbances will diminish

over time as the brain matures and a regular sleep-wake

cycle is established. Parental guidance is crucial to

development of healthy sleep habits in children.
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Sleep disorders
Definition

Sleep disorders are a group of syndromes character-

ized by disturbance in the individual’s amount of sleep,

quality or timing of sleep, or in behaviors or physiologi-

cal conditions associated with sleep.

Description

Although sleep is a basic behavior in animals as

well as humans, researchers still do not completely

understand all of its functions in maintaining health.

Since 1975, however, laboratory studies on human

volunteers have yielded information about the different

types of sleep. Researchers have learned about the cycli-

cal patterns of different types of sleep and their relation-

ships to breathing, heart rate, brain waves, and other phy-

sical functions. These measurements are obtained by a

technique called polysomnography. There are about 70

different sleep disorders. To qualify for the diagnosis of

sleep disorder, the condition must be a persistent pro-

blem, cause the patient significant emotional distress,

and interfere with his or her social, academic, or occupa-

tional functioning.

There are five stages of human sleep. Four stages

have non-rapid eye movement (NREM) sleep, with

unique brain wave patterns and physical changes occur-

ring. Dreaming occurs in the fifth stage, during rapid eye

movement (REM) sleep.

� Stage one NREM sleep. This stage occurs while a child

is falling asleep. It represents about 5 percent of sleep

time.

KEY TERMS

Biological clock—A synonym for the body’s circa-
dian rhythm, the natural biological variations that
occur over the course of a day.

Parasomnia—A type of sleep disorder character-
ized by abnormal changes in behavior or body
functions during sleep, specific stages of sleep, or
the transition from sleeping to waking.

Suprachiasmatic nuclei (SCN)—SCN is that part of
the brain that functions as a person’s ‘‘biological
clock’’ to regulate many body rhythms. The SCN is
located on top of the main junction of nerve fibers
that connects to the eyes.
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� Stage two NREM sleep. In this stage, (the beginning of

‘‘true’’ sleep), the child’s electroencephalogram
(EEG) will show distinctive waveforms called sleep

spindles and K complexes. About 50 percent of sleep

time is stage two NREM sleep.

� Stages three and four NREM sleep. Also called delta or

slow wave sleep, these are the deepest levels of human

sleep and represent 10 to 20 percent of sleep time.

They usually occur during the first 30 to 50 percent of

the sleeping period.

� REM sleep. REM sleep accounts for 20 to 25 percent

of total sleep time. It usually begins about 90 minutes

after the child falls asleep. It alternates with NREM

sleep about every hour and a half throughout the night.

REM periods increase in length over the course of the

night.

Sleep cycles vary with a person’s age. Children and

adolescents have longer periods of stage three and stage

four NREM sleep than do middle aged or elderly adults.

Because of this difference, the doctor needs to consider

the individual’s age when evaluating a sleep disorder.

Total REM sleep also declines with age.

The average length of nighttime sleep varies among

individuals. Most people sleep between seven and nine

hours a night. This population average appears to be con-

stant throughout the world. In temperate climates, how-

ever, people often notice that sleep time varies with the

seasons. It is not unusual for people in North America

and Europe to sleep about 40 minutes longer per night

during the winter. Infants can regularly sleep up to 16

hours a day. The total amount of sleep declines as the

infant gets older. Teenagers may actually need more

sleep than slightly younger children and often sleep nine

or more hours a day.

Sleep disorders are classified based on what causes

them. Primary sleep disorders are distinguished as those

that are not caused by other mental disorders, prescrip-

tion medications, substance abuse, or medical condi-

tions. The two major categories of primary sleep disor-

ders are the dyssomnias and the parasomnias.

Dyssomnias

Dyssomnias are primary sleep disorders in which

the patient suffers from changes in the amount, restful-

ness, and timing of sleep. The most important dyssomnia

is primary insomnia, which is defined as difficulty that

lasts for at least one month in falling asleep or remaining

asleep. Primary insomnia can be caused by many things,

including a traumatic event related to sleep or bedtime,

and it is often associated with increased physical or psy-

chological arousal at night. Children who experience pri-

mary insomnia may develop anxiety related to not being
able to sleep. The child may come to associate all sleep-

related things (their bed, bedtime, etc.) with frustration,

making the problem worse. The child may then becomes

more stressed about not sleeping.

Hypersomnia is a condition marked by excessive

sleepiness during normal waking hours. The individual

has either lengthy episodes of daytime sleep or episodes

of daytime sleep on a daily basis even though he or she is

sleeping normally at night. In some cases, people with

primary hypersomnia have difficulty waking in the

morning and may appear confused or angry. This condi-

tion is sometimes called sleep drunkenness and is more

common in males.

The number of people with primary hypersomnia is

unknown, although 5 to 10 percent of patients in sleep

disorder clinics have the disorder. Primary hypersomnia

usually affects young adults between the ages of 15 and

30.

Kleine-Levin syndrome is a recurrent form of hyper-

somnia that usually starts in late teen years. Doctors do

not know the cause of this syndrome. It is marked by

excessive drowsiness and for short spells, maybe two to

three days, the person sleeps 18 to 20 hours per day,

overeats, and is highly irritable. Males are three or four

times more likely than females to have the syndrome.

PARASOMNIAS Parasomnias are primary sleep dis-

orders in which the individual’s behavior is affected by

specific sleep stages or transitions between sleeping and

waking. They are sometimes described as disorders of

physiological arousal during sleep.

Nightmare disorder is a parasomnia in which the

child is repeatedly awakened from sleep by frightening

dreams and is fully alert on awakening. The actual rate

of occurrence of nightmare disorder is unknown.

Approximately 10 to 50 percent of children between

three and five years old have nightmares, as do many

older children. The nightmares occur during REM sleep,

usually in the second half of the night. The child is

usually able to remember the content of the nightmare

and may be afraid to go back to sleep. More females than

males have this disorder, but it is not known whether the

sex difference reflects a difference in occurrence or a dif-

ference in reporting. Nightmare disorder is most likely to

occur in children under severe or traumatic stress.

Sleep terror disorder is a parasomnia in which the

child awakens screaming or crying. The child also has

physical signs of arousal, like sweating and shaking.

Sleep terror is sometimes referred to as pavor nocturnus.

Unlike nightmares, sleep terrors typically occur in stage

three or stage four NREM sleep during the first third of
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the night. The child may be confused or disoriented for

several minutes and cannot recall the content of the

dream. He or she may fall asleep again and not remember

the episode the next morning. Sleep terror disorder is

most common in children four to 12 years old and is

usually outgrown in adolescence. It affects about 3 per-

cent of children. In children, more males than females

have the disorder.

Sleepwalking disorder, which is sometimes called

somnambulism, occurs when the child is capable of

complex movements during sleep, including walking.

Like sleep terror disorder, sleepwalking occurs during

stage three and stage four NREM sleep during the first

part of the night. If the child is awakened during a sleep-

walking episode, he or she may be disoriented and have

no memory of the behavior. In addition to walking

around, individuals with sleepwalking disorder have

been reported to eat, use the bathroom, unlock doors, or

talk to others. It is estimated that 10 to 30 percent of chil-

dren have at least one episode of sleepwalking. However,

only 1 to 5 percent meet the criteria for sleepwalking dis-

order. The disorder is most common in children eight to

12 years old.

Demographics

In the United States, 20 to 25 percent of children

have some kind of sleep problem. Nightmares are

believed to occur in about 30 percent of children, usually

in younger children. Sleepwalking occurs more than

once in about 25 to 30 percent of children. The most

common age group to experience sleepwalking is chil-

dren under 10. Insomnia is reported to occur in approxi-

mately 23 percent of children. Many other sleep disor-

ders occur less frequently but are still a problem for

many children.

Causes and symptoms

The causes of sleep disorders vary depending on the

disorder. Many times, stress, anxiety, or other factors are

found to be the cause. Often the underlying cause of the

sleep disorder is never found.

The most important symptoms of sleep disorders are

insomnia and sleepiness during waking hours. Insomnia

is by far the more common of the two symptoms. It cov-

ers a number of different patterns of sleep disturbance.

These patterns include inability to fall asleep at bedtime,

repeated awakening during the night, and/or inability to

go back to sleep once awakened.

When to call the doctor

If a child does not seem to be getting enough sleep

at night or the child wakes frequently or seems tired fre-

quently during the day, it may be helpful to consult a

doctor.

Diagnosis

Diagnosis of sleep disorders usually requires a psy-

chological history as well as a medical history. Physical

examinations are not usually revealing. The patient’s sex

and age are useful starting points in assessing the pro-

blem. The doctor may also talk to other family members

in order to obtain information about the patient’s symp-

toms. The family’s observations are particularly impor-

tant for evaluating sleepwalking, kicking in bed, snoring

loudly, or other behaviors that the patient cannot

remember.

Psychological testing

The doctor may use psychological tests or inven-
tories to evaluate insomnia because it is frequently asso-

ciated with mood or affective disorders. The Minnesota
Multiphasic Personality Inventory (MMPI), the Millon

Clinical Multiaxial Inventory (MCMI), the Beck Depres-

sion Inventory, and the Zung Depression Scale are the

tests most commonly used in evaluating this symptom.

Laboratory studies

If the doctor is considering breathing-related sleep

disorders, myoclonus, or narcolepsy as possible diag-

noses, he or she may ask the patient to be tested in a

sleep laboratory or at home with portable instruments.

POLYSOMNOGRAPHY Polysomnography can be

used to help diagnose sleep disorders as well as conduct

research into sleep. In some cases the patient is tested in

a special sleep laboratory. The advantage of this testing

is the availability and expertise of trained technologists,

but it is expensive. Since 2001, however, portable equip-

ment is available for home recording of certain specific

physiological functions.

MULTIPLE SLEEP LATENCY TEST (MSLT) The multiple

sleep latency test (MSLT) is frequently used to measure

the severity of the patient’s daytime sleepiness. The test

measures sleep latency (the speed with which the patient

falls asleep) during a series of planned naps during the

day. The test also measures the amount of REM sleep

that occurs. Two or more episodes of REM sleep under

these conditions indicates narcolepsy. This test can also

be used to help diagnose primary hypersomnia.
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REPEATED TEST OF SUSTAINED WAKEFULNESS

(RTSW) The repeated test of sustained wakefulness

(RTSW) measures sleep latency by challenging the

patient’s ability to stay awake. In the RTSW, the patient

is placed in a quiet room with dim lighting and is asked

to stay awake. As with the MSLT, the testing pattern is

repeated at intervals during the day.

Treatment

Treatment for a sleep disorder depends on what is

causing the disorder. For example, if major depression is

the cause of insomnia, then treatment of the depression

with antidepressants or psychological counseling

should resolve the insomnia. The use of antidepressants

in minors is a matter of debate. In October 2003, the Uni-

ted States Food and Drug Administration issued an advi-

sory indicating that children being treated with selective

serotonin re-uptake inhibitor antidepressants (SSRIs) for

major depressive illness may be at higher risk for com-

mitting suicide. A similar warning was issued in the

United Kingdom. Parents and physicians must weigh the

benefits and risks of prescribing these medications for

children on an individual basis.

Medications

Medications for sleep disorders are generally not

recommended for use by children. In most cases medica-

tions are the treatment of last resort. If children with

sleep terror disorder or sleepwalking are treated with

medication, then they may be given benzodiazepines

because this type of medication suppresses stage three

and stage four NREM sleep.

Psychotherapy

Psychotherapy is recommended for patients with

sleep disorders associated with other mental disorders. In

many cases the patient’s scores on the Beck or Zung

inventories will suggest the appropriate direction of

treatment.

Sleep preparation

Children with sleep disorders such as insomnia may

benefit from a regular pattern of pre-bedtime rituals

designed to help the child relax and prepare for bed.

Fluid intake should usually be limited in the hours before

bed to reduce the need to get out of bed and use the toilet.

Children should generally not be given caffeine in the

evening, as it may make it harder for them to fall asleep.

Children with nightmare disorder may benefit from lim-

its on television or movies. Violent scenes or frightening

science fiction stories appear to influence the frequency

and intensity of children’s nightmares.

Alternative treatment

Some alternative approaches may be effective in

treating insomnia caused by anxiety or emotional stress.

For some people, meditation practice, breathing exer-

cises, and yoga can break the vicious cycle of sleepless-

ness, worry about inability to sleep, and further sleep-

lessness. Yoga can help some people to relax muscular

tension in a direct fashion. The breathing exercises and

meditation can keep some patients from obsessing about

sleep.

Homeopathic practitioners recommend that people

with chronic insomnia see a professional homeopath.

They do, however, prescribe specific remedies for at-

home treatment of temporary insomnia: Nux vomica for

alcohol or substance-related insomnia, Ignatia for

insomnia caused by grief, Arsenicum for insomnia

caused by fear or anxiety, and Passiflora for insomnia

related to mental stress.

Melatonin has also been used as an alternative treat-

ment for sleep disorders. Melatonin is produced in the

body by the pineal gland at the base of the brain. This

substance is thought to be related to the body’s circadian

rhythms.

Practitioners of traditional Chinese medicine usually

treat insomnia as a symptom of excess yang energy. Cin-

nabar is recommended for chronic nightmares. Either

magnetic magnetite or ‘‘dragon bones’’ is recommended

for insomnia associated with hysteria or fear. If the

insomnia appears to be associated with excess yang

energy arising from the liver, the practitioner will give

the patient oyster shells. Acupuncture treatments can

help bring about balance and facilitate sleep.

Dietary changes such as eliminating stimulant foods

(coffee, cola, chocolate) and late-night meals or snacks

can be effective in treating some sleep disorders. Nutri-

tional supplementation with magnesium, as well as bota-

nical medicines that calm the nervous system, can also

be helpful. Among the botanical remedies that may be

effective for sleep disorders are valerian (Valeriana offi-
cinalis), passionflower (Passiflora incarnata), and skull-
cap (Scutellaria lateriflora).

Prognosis

The prognosis depends on the specific disorder.

Children usually outgrow sleep disorders. Patients with

Kleine-Levin syndrome usually get better around age 40.

The prognosis for sleep disorders related to many other
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KEY TERMS

Apnea—The temporary absence of breathing. Sleep
apnea consists of repeated episodes of temporary
suspension of breathing during sleep.

Cataplexy—A symptom of narcolepsy in which
there is a sudden episode of muscle weakness trig-
gered by emotions. The muscle weakness may
cause the person’s knees to buckle, or the head to
drop. In severe cases, the patient may become
paralyzed for a few seconds to minutes.

Circadian rhythm—Any body rhythm that recurs in
24-hour cycles. The sleep-wake cycle is an example
of a circadian rhythm.

Dyssomnia—A primary sleep disorder in which the
patient suffers from changes in the quantity, quality,
or timing of sleep.

Electroencephalogram (EEG)—A record of the tiny
electrical impulses produced by the brain’s activity
picked up by electrodes placed on the scalp. By
measuring characteristic wave patterns, the EEG
can help diagnose certain conditions of the brain.

Hypersomnia—An abnormal increase of 25% or
more in time spent sleeping. Individuals with hyper-
somnia usually have excessive daytime sleepiness.

Hypnotics—A class of drugs that are used as a seda-
tives and sleep aids.

Hypopnea—Shallow or excessively slow breathing
usually caused by partial closure of the upper air-
way during sleep, leading to disruption of sleep.

Insomnia—A sleep disorder characterized by
inability either to fall asleep or to stay asleep.

Jet lag—A temporary disruption of the body’s sleep-
wake rhythm following high-speed air travel across
several time zones. Jet lag is most severe in people
who have crossed eight or more time zones in 24
hours.

Kleine-Levin syndrome—A disorder that occurs
primarily in young males, three or four times a
year. The syndrome is marked by episodes of
hypersomnia, hypersexual behavior, and exces-
sive eating.

Narcolepsy—A life-long sleep disorder marked
by four symptoms: sudden brief sleep attacks,
cataplexy (a sudden loss of muscle tone usually
lasting up to 30 minutes), temporary paralysis,
and hallucinations. The hallucinations are asso-
ciated with falling asleep or the transition from
sleeping to waking.

Nocturnal myoclonus—A disorder in which the
patient is awakened repeatedly during the night
by cramps or twitches in the calf muscles. Also
sometimes called periodic limb movement
disorder.

Non-rapid eye movement (NREM) sleep—A type of
sleep that differs from rapid eye movement (REM)
sleep. The four stages of NREM sleep account for
75–80% of total sleeping time.

Parasomnia—A type of sleep disorder character-
ized by abnormal changes in behavior or body
functions during sleep, specific stages of sleep, or
the transition from sleeping to waking.

Pavor nocturnus—Another name for sleep terror
disorder.

Polysomnography—An overnight series tests
designed to evaluate a patient’s basic physiological
processes during sleep. Polysomnography generally
includes monitoring of the patient’s airflow through
the nose and mouth, blood pressure, electrocardio-
graphic activity, blood oxygen level, brain wave
pattern, eye movement, and the movement of
respiratory muscles and limbs

Primary sleep disorder—A sleep disorder that can-
not be attributed to a medical condition, another
mental disorder, or prescription medications or
other substances.

Rapid eye movement (REM) latency—The amount
of time it takes for the first onset of REM sleep after a
person falls asleep.

Rapid eye movement (REM) sleep—A phase of
sleep during which the person’s eyes move
rapidly beneath the lids. It accounts for 20-25%
of sleep time. Dreaming occurs during REM
sleep.

Restless legs syndrome (RLS)—A disorder in which
the patient experiences crawling, aching, or other
disagreeable sensations in the calves that can be
relieved by movement. RLS is a frequent cause of
difficulty falling asleep at night.

Sedative—A medication that has a calming effect
and may be used to treat nervousness or restless-
ness. Sometimes used as a synonym for hypnotic.

Sleep latency—The amount of time that it takes to
fall asleep. Sleep latency is measured in minutes
and is important in diagnosing depression.

Somnambulism—Another term for sleepwalking.
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conditions depends on successful treatment of the under-

lying problem. The prognosis for primary sleep disorders

is affected by many things, including the patient’s age,

sex, occupation, personality characteristics, family cir-

cumstances, neighborhood environment, and similar

factors.

Prevention

There is no known way to prevent sleep disorders,

although having a good, regular, sleep schedule with a

nighttime ritual intended to reduce stress may help.

Parental concerns

Children who do not get enough sleep, or do not get

good quality sleep, may seem irritable or uncooperative

during the day. Lack of sleep reduces the ability to con-

centrate and decreases mental functioning, so children

who are not getting enough good sleep at night may

have poor concentration skills and poor academic

performance.

Resources

BOOKS

Kryger, Meir H., Thomas Roth, William C. Dement, eds.

Principles and Practice of Sleep Medicine, 3rd ed.
Philadelphia: Saunders, 2000.

Reite, Martin, John Ruddy, and Kim Nagel. Concise Guide to
Evaluation and Management of Sleep Disorders, 3rd ed.
Washington, DC: American Psychiatric Publishing, 2002.
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Washington, DC 20005. Web site:

<www.sleepfoundation.org>.
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Smoke inhalation

Definition

Smoke inhalation is breathing in the harmful gases,

vapors, and particulate matter contained in smoke.

Description

Smoke inhalation typically occurs in victims or fire-

fighters caught in structural fires. However, cigarette

smoking also causes similar damage on a smaller scale

over a longer period of time. People who are trapped in

fires may suffer from smoke inhalation independent of

receiving skin burns; however, the incidence of smoke

inhalation increases with the percentage of total body

surface area burned. Smoke inhalation contributes to the

total number of fire-related deaths each year for several

reasons: the damage is serious; its diagnosis is not

always easy because as of 2004 there were no sensitive

diagnostic tests; and people may not show symptoms

until 24 to 48 hours after the event.

Demographics

According to the National Safety Council, 3,900

people died from exposure to fire, flame, and smoke in

the United States in 2001, the most recent year as of

2004 for which data were available. Smoke inhalation

accounts for the majority of deaths in home fires. Chil-

dren under age 11 and adults over age 70 are most vul-

nerable to the effects of smoke inhalation.

Causes and symptoms

The harmful materials given off by combustion

injure the airways and lungs in three ways: heat damage,

tissue irritation, and oxygen starvation of tissues

(asphyxiation). Signs of heat damage are singed nasal

hairs, burns around and inside the nose and mouth, and

internal swelling of the throat. Tissue irritation of the

throat and lungs may appear as noisy breathing, cough-

ing, hoarseness, black or gray spittle, and fluid in the

lungs. Asphyxiation is apparent from shortness of breath

and blue-gray or cherry-red skin color. In some cases,

the person may not be conscious or breathing.

When to call the doctor

A doctor should be called whenever smoke is

inhaled for more than a few minutes or whenever the

inhaled smoke and fumes are known to contain toxic

substances.

Diagnosis

In addition to looking for the signs of heat damage,

tissue irritation, and asphyxiation, the physician will

assess the individual’s breathing by the respiratory rate

(number of breaths per minute) and motion of the chest

as the lungs inflate and deflate. The person’s circulation

1685GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Sm
o
ke

in
h
alatio

n



is also evaluated by the pulse rate (number of heartbeats

per minute) and blood pressure. Blood tests will indicate

the levels of oxygen and byproducts of poisonous gases.

Chest x rays are too insensitive to show damage to deli-

cate respiratory tissues but can show fluid in the lungs

(pulmonary edema).

The physician may perform a bronchoscopy, a

visual examination in which the airways and lungs are

seen through a fiber optic tube inserted down the per-

son’s windpipe (trachea). Other pulmonary function
tests may be performed to measure how efficiently the

lungs are working.

Treatment

Treatment varies with the severity of the damage

caused. The primary focus of treatment is to maintain an

open airway and provide an adequate level of oxygen. If

the airway is open and stable, the individual may be

given high-flow humidified 100 percent oxygen by

mask. If swelling of the airway tissues is closing off the

airway, the person may require the insertion of an endo-

tracheal tube to artificially maintain an open airway.

Oxygen is often the only medication necessary.

However, people who have a cough with wheezing

(bronchospasm), indicating that the bronchial airways

are narrowed or blocked, may be given a bronchodilator

to relax the muscles and increase ventilation. There are

also antidotes for specific poisonous gases in the blood;

dosage is dependent upon the level indicated by blood

tests. Antibiotics are not given until sputum and blood

cultures confirm the presence of a bacterial infection.

In institutions where it is available, hyperbaric oxy-

gen therapy may be used to treat smoke inhalation,

resulting in severe carbon monoxide or cyanide poison-
ing. This treatment requires a special chamber in which

the person receives pure oxygen at three times the nor-

mal atmospheric pressure, thus receiving more oxygen

faster to overcome loss of consciousness, altered mental

state, cardiovascular dysfunction, pulmonary edema, and

severe neurological damage.

Botanical medicine can help to maintain open air-

ways and heal damaged mucous membranes. It can also

help support the entire respiratory system. Acupuncture

and homeopathic treatment can provide support to the

whole person who has suffered a traumatic injury such as

smoke inhalation.

Prognosis

Although the outcome depends of the severity of the

smoke inhalation and the severity of any accompanying

burns or other injuries, with prompt medical treatment,

the prognosis for recovery is good. However, some peo-

ple may experience chronic pulmonary problems follow-

ing smoke inhalation, and those with asthma or other

chronic respiratory conditions prior to smoke inhalation

may find their original conditions have been aggravated

by the inhalation injury.

Prevention

Smoke inhalation is best avoided by preventing

structural fires. Doing so involves inspection of wiring;

safe use and storage of flammable liquids; and mainte-

nance of clean, well-ventilated chimneys, wood stoves,

and space heaters. Properly placed and working smoke

detectors in combination with rapid evacuation plans

minimize a person’s exposure to smoke in the event of a

fire. When escaping a burning building, a person should

move close to the floor where there the air is cooler and

clearer to breathe because hot air rises, carrying gases

and particulate matter upward. Finally, firefighters

should always wear proper protective gear.

Parental concerns

Parents should monitor their homes to make sure

they provide a safe environment for everyone, including

their children. They should also monitor play and recrea-
tional activities to limit exposure to smoke or toxic

fumes. Parents should regularly check smoke detectors

and change batteries every six months. In addition,

families should have a fire escape plan, including a

designated meeting area away from the house. This plan

should be practiced periodically.
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Smoking
Definition

Smoking is the inhalation of the smoke of burning

tobacco that is used mostly in three forms: cigarettes,

pipes, and cigars.

Description

Casual smoking is the act of smoking only occasion-

ally, usually in a social situation or to relieve stress. A

smoking habit is a physical addiction to tobacco pro-

ducts. Many health experts as of 2004 regarded habitual

smoking as a psychological addiction, one with serious

health consequences. Nicotine, the active ingredient in

tobacco, is inhaled into the lungs, where most of it stays.

The rest passes into the bloodstream, reaching the brain

in about 10 seconds and dispersing throughout the body

in about 20 seconds.

Depending on the circumstances and the amount

consumed, nicotine can act as either a stimulant or tran-

quilizer. This dual role explains why some people report

that smoking gives them energy and stimulates their

mental activity, while others note that smoking relieves

anxiety and relaxes them. The initial effect results in

part from the drug’s stimulation of the adrenal glands

and resulting release of epinephrine into the blood. Epi-

nephrine causes several physiological changes: it tem-

porarily narrows the arteries, raises the blood pressure,

raises the levels of fat in the blood, and increases the

heart rate and flow of blood from the heart. Some

researchers think epinephrine contributes to smokers’

increased risk of high blood pressure.

Nicotine, by itself, increases the risk of heart dis-

ease. However, when a person smokes, he or she is

ingesting a lot more than nicotine. Smoke from a cigar-

ette, pipe, or cigar is made up of many additional toxic

chemicals, including tar and carbon monoxide. Tar is a

KEY TERMS

Asphyxiation—Oxygen starvation of tissues. Che-
micals such as carbon monoxide prevent the blood
from carrying sufficient oxygen to the brain and
other organs. As a result, the person may lose con-
sciousness, stop breathing, and die without artifi-
cial respiration (assisted breathing) and other
means of elevating the blood oxygen level.

Hyperbaric oxygen therapy—Medical treatment
in which oxygen is administered in specially
designed chambers, under pressures greater than
that of the atmosphere, in order to treat specific
medical conditions, such as carbon monoxide poi-
soning, smoke inhalation, and certain bacterial
infections.

Pulmonary—Referring to the lungs and respiratory
system.

Pulmonary edema—An accumulation of fluid in
the tissue of the lungs.

1687GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Sm
o
kin

g



sticky substance that forms as deposits in the lungs, caus-

ing lung cancer and respiratory distress. Carbon monox-

ide limits the amount of oxygen that the red blood cells

can convey throughout the body. Nicotine may also

damage the inner walls of the arteries, which allows fat

to build up in them.

Besides tar, nicotine, and carbon monoxide, tobacco

smoke contains 4,000 different chemicals. More than

200 of these chemicals are known to be toxic. Nonsmo-

kers who are exposed to tobacco smoke also take in these

toxic chemicals. They inhale the smoke exhaled by the

smoker as well as the more toxic sidestream smoke—the

smoke from the end of the burning cigarette, cigar, or

pipe.

The harmful effects of teenage smoking are both

short-term and long-term. During adolescence, smoking

interferes with ongoing lung growth and development,

preventing the attainment of full lung function. Teen-

agers who smoke are less fit than their nonsmoking peers

and more apt to experience shortness of breath, dizzi-
ness, coughing, and excess phlegm in their lungs. They

are also more vulnerable to colds, flu, pneumonia, and
other respiratory problems. Smoking for even a short

time can produce a chronic smoker’s cough. In addition

to respiratory problems and a diminished level of overall

well-being in adolescence, teenage smoking is also

responsible for health problems in adulthood.

It is estimated that one third of the teenagers who

start smoking each year eventually die of diseases related

to tobacco use, diseases that will shorten their lives by an

average of 12–15 years. Cigarette smoking is a major

risk factor for cardiovascular disease, including coronary

heart disease, atherosclerosis (hardening of the arteries),

and stroke. Reports by the surgeon general link teenage

smoking to cardiovascular disease in both adolescents

and adults. The same reports cite evidence that the length

of time a person has smoked has a greater impact on the

risk of developing lung cancer and other smoking-related

cancers than the number of cigarettes smoked; in other

words, starting to smoke at an early age is an even

greater health risk than being a heavy smoker.

Demographics

The National Survey on Drug Use and Health

(NSDUH) is conducted annually by the Substance Abuse

and Mental Health Services Administration (SAMHSA)

of the U.S. Department of Health and Human Services.

The study found that an estimated 70.8 million Ameri-

cans reported current (past month) use of a tobacco pro-

duct in 2003. This is 29.8 percent of the population aged

12 or older, similar to the rate in 2002 (30.4%). Young

adults aged 18–25 reported the highest rate of past

month cigarette use (40.2%), similar to the rate among

young adults in 2002. An estimated 35.7 million Ameri-

cans aged twelve or older in 2003 were classified as

nicotine dependent in the past month because of their

cigarette use (15% of the total population), about the

same as for 2002.

Young adults aged 18 to 25 had the highest rate of

current use of cigarettes (40.2%), similar to the rate in

2002. Past month cigarette use rates among youths in

2002 and 2003 were 13 percent and 12.2 percent, respec-

tively, not a statistically significant change. However,

there were significant declines in past year (from 20.3%

to 19%) and lifetime (from 33.3% to 31%) cigarette use

among youths aged 12 to 17 between 2002 and 2003.

Among persons aged twelve or older, a higher proportion

of males than females smoked cigarettes in the past

month in 2003 (28.1% versus 23%). Among youths aged

12 to 17, however, girls (12.5%) were as likely as boys

(11.9%) to smoke in the past month. There was no

change in cigarette use among boys aged 12 to 17

between 2002 and 2003. However, among girls, cigarette

use decreased from 13.6 percent in 2002 to 12.5 percent

in 2003.

Causes and symptoms

No one starts smoking to become addicted to nico-

tine. It is not known how much nicotine may be con-

sumed before the body becomes addicted. However,

once smoking becomes a habit, the smoker faces a life-

time of health risks associated with one of the strongest

addictions known to humans.

Smoking risks

Smoking is recognized as the leading preventable

cause of death, causing or contributing to the deaths of

approximately 430,700 Americans each year. Anyone

with a smoking habit has an increased chance of cancer

(lung, cervical, and other types); respiratory diseases

(emphysema, asthma, and chronic bronchitis); and car-

diovascular disease (heart attack, high blood pressure,

stroke, and atherosclerosis). The risk of stroke is espe-

cially high in women who take birth control pills.

Smoking can damage fertility, making it harder to

conceive, and it can interfere with the growth of the fetus

during pregnancy. It accounts for an estimated 14 per-

cent of premature births and 10 percent of infant deaths.

There is some evidence that smoking may cause impo-

tence in men. Because smoking affects so many of the

body’s systems, smokers often have vitamin deficiencies

and suffer oxidative damage caused by free radicals.
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Free radicals are molecules that steal electrons from

other molecules, turning the other molecules into free

radicals and destabilizing the molecules in the body’s

cells.

Studies reveal that the more a person smokes, the

more likely he is to sustain illnesses such as cancer,

chronic bronchitis, and emphysema. But even smokers

who indulge in the habit only occasionally are more

prone to these diseases. Some brands of cigarettes are

advertised as low tar, but no cigarette is truly safe. If a

smoker switches to a low-tar cigarette, he is likely to

inhale longer and more deeply to get the chemicals his

body craves. A smoker has to quit the habit entirely in

order to improve his health and decrease the chance of

disease.

Though some people believe chewing tobacco is

safer, it also carries health risks. People who chew

tobacco have an increased risk of heart disease and

mouth and throat cancer. Pipe and cigar smokers have

increased health risks as well, even though these smokers

generally do not inhale as deeply as cigarette smokers

do. These groups have not been studied as extensively as

cigarette smokers, but there is evidence that they may be

at a slightly lower risk of cardiovascular problems but a

higher risk of cancer and various types of circulatory

conditions. Some research reveals that passive smokers,

or those who unavoidably breathe in second-hand

tobacco smoke, have an increased chance of many health

problems such as lung cancer, asthma, and sudden
infant death syndrome in babies.

Smokers’ symptoms

Smokers are likely to exhibit a variety of symptoms

that reveal the damage caused by smoking. A nagging

morning cough may be one sign of a tobacco habit.

Other symptoms include shortness of breath, wheezing,

and frequent occurrences of respiratory illness, such as

bronchitis. Smoking also increases fatigue and decreases

the smoker’s sense of smell and taste. Smokers are more

likely to develop poor circulation, with cold hands and

feet, and premature wrinkles.

Sometimes the illnesses that result from smoking

come with little warning. For instance, coronary artery

disease may exhibit few or no symptoms. At other times,

there will be warning signs, such as bloody discharge

from a woman’s vagina, a sign of cancer of the cervix.

Another warning sign is a hacking cough, worse than the

usual smoker’s cough, that brings up phlegm or blood, a

sign of lung cancer.

Withdrawal symptoms

A smoker who tries to quit may expect one or more

of these withdrawal symptoms: nausea, constipation or

diarrhea, drowsiness, loss of concentration, insomnia,

headache, nausea, and irritability.

When to call the doctor

Smokers should seek medical help if they want to

quit smoking but are unable to do so, or if they exhibit

signs of any of the illnesses associated with long-term

tobacco use. Persons who are frequently around smokers

should seek medical advice if they show any of the

symptoms associated with illnesses caused by smoking

since second-hand smoke can be more damaging to

health than first-hand smoke.

Diagnosis

It is not easy to quit smoking. That is why it may be

wise for smokers to turn to their physician for help. For

the greatest success in quitting and to help with the with-

drawal symptoms, smokers should talk over a treatment

plan with their doctor or alternative practitioner. They

should have a general physical examination to gauge

their general health and uncover any deficiencies. They

should also have a thorough evaluation for some of the

serious diseases that smoking can cause.

Research shows that most smokers who want to quit

benefit from the support of other people. It helps to quit

with a friend or to join a group such as those organized

by the American Cancer Society. These groups provide

support and teach behavior modification methods that

can help the smoker quit. The smoker’s physician can

often refer him to such groups.

Other alternatives to help with the withdrawal symp-

toms include nicotine replacement therapy in the form of

gum, patches, nasal sprays, and oral inhalers. These are

available by prescription or over the counter. A physi-

cian can provide advice on how to use them. They slowly

release a small amount of nicotine into the bloodstream,

satisfying the smoker’s physical craving. Over time, the

amount of gum the smoker chews is decreased and the

amount of time between applying the patches is

increased. This process helps wean the smoker from

nicotine slowly. However, if the smoker smokes while

taking a nicotine replacement, a nicotine overdose may

occur.

The drug buproprion hydrochloride has shown some

success in helping smokers quit. This drug contains no

nicotine and was originally developed as an antidepres-
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sant. It is not known exactly how buproprion works to

suppress the desire for nicotine.

Alternative treatment

There are a wide range of alternative treatments that

can help a smoker quit the habit, including hypnother-

apy, herbs, acupuncture, and meditation. For example, a

controlled trial demonstrated that self-massage can help

smokers crave less intensely, smoke fewer cigarettes,

and in some cases completely give them up.

Prognosis

Research on smoking shows that 80 percent of all

smokers desire to quit. But smoking is so addictive that

fewer than 20 percent of the people who try ever success-

fully break the habit. Still, many people attempt to quit

smoking over and over again, despite the difficulties—

the cravings and withdrawal symptoms, such as irritabil-

ity and restlessness.

For those who do quit, it is well worth the effort.

The good news is that once a smoker quits the health

effects are immediate and dramatic. After the first day,

oxygen and carbon monoxide levels in the blood return

to normal. At two days, nerve endings begin to grow

back and the senses of taste and smell revive. Within two

weeks to three months, circulation and breathing

improve. After one year of not smoking, the risk of heart

disease is reduced by 50 percent. After 15 years of absti-

nence, the risks of health problems from smoking vir-

tually vanish. A smoker who quits for good often feels a

lot better too, with less fatigue and fewer respiratory

illnesses.

Prevention

How do smokers give up their cigarettes for good

and never go back to them again? Here are a few tips

from the experts:

� People should tell their friends and neighbors that they

are quitting. Doing so helps make quitting a matter of

pride.

� They should chew sugarless gum or eat sugar-free hard

candy to redirect the oral fixation that comes with

smoking and to prevent weight gain.

� They should eat as much as they want, but only low-

calorie foods and drinks. They should drink plenty of

water, which may help with the feelings of tension and

restlessness that quitting can bring. After eight weeks,

they will lose their craving for tobacco, so it is safe

then to return to their usual eating habits.

� They should stay away from situations that prompt

smoking, avoiding other people who smoke and dining

in the nonsmoking section of restaurants.

Parental concerns

Parents and guardians need to be aware of the power

they have to influence the development of their kids

throughout the pre-teen and teenage years. Adolescence

brings a new and dramatic stage to family life. The

changes that are required are not just the teen’s to make;

parents need to change their relationship with their teen-

ager. It is best if parents are proactive about the chal-

lenges of this life cycle stage, particularly those that per-

tain to the possibility of experimenting with and using

tobacco. Parents should not be afraid to talk directly to

their kids about smoking, even if they have had problems

with smoking themselves. Parents should give clear, no-

use messages about smoking and its negative conse-

quences on health. It is important for kids and teens to

understand that the rules and expectations set by parents

are based on parental love and concern for their well-

being. Parents should also be actively involved and

demonstrate interest in their teen’s friends and social

activities. Spending quality time with teens and setting

good examples are essential. Even if tobacco use already

exists in the teen’s life, parents and families can still

have a positive influence on their teen’s behavior.
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Social competence
Definition

Social competence is the condition of possessing the

social, emotional, and intellectual skills and behaviors

needed to succeed as a member of society.

Description

Social competence refers to the social, emotional,

and cognitive skills and behaviors that children need for

successful social adaptation. Despite this simple defini-

tion, social competence is an elusive concept, because

the skills and behaviors required for healthy social devel-

opment vary with the age of the child and with the

demands of particular situations. A socially competent

preschool child behaves differently from a socially

competent adolescent. Conversely, the same behaviors

(e.g., aggression, shyness) have different implications

for social adaptation depending on the age of the child

and the particulars of the social context.

A child’s social competence depends upon a number

of factors including the child’s social skills, social

KEY TERMS

Antioxidant—Any substance that reduces the
damage caused by oxidation, such as the harm
caused by free radicals.

Chronic bronchitis—A smoking-related respira-
tory illness in which the membranes that line
the bronchi, or the lung’s air passages, narrow
over time. Symptoms include a morning cough
that brings up phlegm, breathlessness, and
wheezing.

Emphysema—A chronic respiratory disease that
involves the destruction of air sac walls to form
abnormally large air sacs that have reduced gas
exchange ability and that tend to retain air within
the lungs. Symptoms include labored breathing,
the inability to forcefully blow air out of the lungs,
and an increased susceptibility to respiratory tract
infections. Emphysema is usually caused by
smoking.

Epinephrine—A hormone produced by the adrenal
medulla. It is important in the response to stress
and partially regulates heart rate and metabolism.
It is also called adrenaline.

Flavonoid—A food chemical that helps to limit
oxidative damage to the body’s cells, and protects
against heart disease and cancer.

Free radical—An unstable molecule that causes
oxidative damage by stealing electrons from sur-
rounding molecules, thereby disrupting activity in
the body’s cells.

Nicotine—A colorless, oily chemical found in
tobacco that makes people physically dependent
on smoking. It is poisonous in large doses.

Nicotine replacement therapy—A method of
weaning a smoker away from both nicotine and
the oral fixation that accompanies a smoking habit
by giving the smoker smaller and smaller doses of
nicotine in the form of a patch or gum.

Secondhand smoke—A mixture of the smoke
given off by the burning end of a cigarette, pipe, or
cigar and the smoke exhaled from the lungs of
smokers.

Sidestream smoke—The smoke that is emitted
from the burning end of a cigarette or cigar, or
that comes from the end of a pipe. Along with
exhaled smoke, it is a constituent of second-hand
smoke.
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awareness, and self-confidence. The term social skills

describes the child’s knowledge of and ability to use a

variety of social behaviors that are appropriate to a given

interpersonal situation and that are pleasing to others in

each situation. The capacity to inhibit egocentric, impul-

sive, or negative social behavior is also a reflection of a

child’s social skills. The term emotional intelligence
refers to the child’s ability to understand the emotions of

others, perceive subtle social cues, ‘‘read’’ complex

social situations, and demonstrate insight about others’

motivations and goals. Children who have a wide reper-

toire of social skills and who are socially aware and per-

ceptive are likely to be socially competent.

Social competence is the broader term used to

describe a child’s social effectiveness. It defines a child’s

ability to establish and maintain high quality and

mutually satisfying relationships and to avoid negative

treatment or victimization from others. In addition to

social skills and emotional intelligence, factors such as

the child’s self-confidence or social anxiety can affect

his or her social competence. Social competence can

also be affected by the social context and the extent to

which there is a good match between the child’s skills,

interests, and abilities and those of peers. For example, a

quiet and studious boy may appear socially incompetent

in a peer group full of raucous athletes but may do fine

socially if a more complementary peer group can be

found for him, such as children who share his interests in

quiet games or computers.

Importance of social competence

Parents are the primary source of social and emo-

tional support for children during the first years of life,

but in later years peers begin to play a significant role in

a child’s social-emotional development. Increasingly

with age, peers rather than parents become preferred

companions, providing important sources of entertain-

ment and support. In the context of peer interactions,

young children engage in fantasy play that allows them

to assume different roles, learn to take another person’s

perspective, and develop an understanding of the social

rules and conventions of their culture. In addition, rela-

tionships with peers typically involve more give-and-

take than relationships with adults and thus provide an

opportunity for the development of social competencies

such as cooperation and negotiation.

During adolescence, peer relations become particu-

larly important for children. A key developmental task of

adolescence is the formation of an identity or sense of

the kind of person one is and the kind of person one

wants to be. Adolescents try on different social roles as

they interact with peers, and peers serve as a social step-

ping stone as adolescents move away from their emo-

tional dependence upon their parents and toward autono-

mous functioning as an adult. In many ways, then,

childhood peer relations serve as training grounds for

future interpersonal relations, providing children with

opportunities to learn about reciprocity and intimacy.

These skills are associated with effective interpersonal

relations in adult life, including relations with co-work-

ers and with romantic partners.

When children experience serious difficulties in

peer relations, the development of social competencies

may be threatened. Rejection or victimization by peers

may become a source of significant stress to children,

contributing to feelings of loneliness and low self-
esteem. In addition, peer rejection can escalate in a

negative developmental spiral. That is, when children

with poor social skills become rejected, they are often

excluded from positive interactions with peers that are

critical for learning social skills. Rejected children typi-

cally have fewer options in terms of play partners and

friends than do accepted children. Observations of

rejected children have revealed that they spend more

time playing alone and interacting in smaller groups than

their more popular peers. In addition, the companions of

rejected children tend to be younger or more unpopular

than the companions of accepted children. Exclusion

from a normal peer group can deprive rejected children

of opportunities to develop adaptive social behaviors.

Hence, the social competence deficits of rejected chil-

dren may increase over time, along with feelings of

social anxiety and inadequacy.

Social competence deficits and peer rejection

Many children experience difficulties getting along

with peers at some point during their youth. Sometimes

these problems are short-lived and for some children the

effects of being left out or teased by classmates are tran-

sitory. For other children, however, being ignored or

rejected by peers may be a lasting problem that has life-

long consequences, such as a dislike for school, poor

self-esteem, social withdrawal, and difficulties with

adult relationships.

Considerable research has been undertaken to try to

understand why some children experience serious and

long-lasting difficulties in the area of peer relations. To

explore factors leading to peer difficulties, researchers

typically employ the sociometric method to identify chil-

dren who are or are not successful with peers. In this

method, children in a classroom or a group are asked to

list the children they like most and those whom they like

least. Children who receive many positive (‘‘like most’’)

nominations and few negative (‘‘like least’’) nominations
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are classified as ‘‘popular.’’ Those who receive few posi-

tive and few negative nominations are designated

‘‘neglected,’’ and those who receive few positive and

many negative nominations are classified as ‘‘rejected.’’

Evidence compiled from studies using child inter-

views, direct observations, and teacher ratings all suggest

that popular children exhibit high levels of social compe-

tence. They are friendly and cooperative and engage

readily in conversation. Peers describe them as helpful,

nice, understanding, attractive, and good at games. Popu-

lar and socially competent children are able to consider

the perspectives of others, can sustain their attention to

the play task, and are able to remain self-controlled in

situations involving conflict. They are agreeable and

have good problem-solving skills. Socially competent

children are also sensitive to the nuances of ‘‘play eti-

quette.’’ They enter a group using diplomatic strategies,

such as commenting upon the ongoing activity and ask-

ing permission to join in. They uphold standards of

equity and show good sportsmanship, making them good

companions and enjoyable play partners.

Children who have problems making friends, those

who are either ‘‘neglected’’ or ‘‘rejected’’ by their peers,

often show deficits in social skills. One of the most com-

mon reasons for friendship problems is behavior that

annoys other children. Children, like adults, do not like

behavior that is bossy, self-centered, or disruptive. It is

simply not fun to play with someone who does not share

or does not follow the rules. Sometimes children who

have learning problems or attention problems can have

trouble making friends, because they find it hard to

understand and follow the rules of games. Children who

get angry easily and lose their temper when things do not

go their way can also have a hard time getting along with

others. Children who are rejected by peers often have dif-

ficulties focusing their attention and controlling their

behavior. They may show high rates of noncompliance,

interference with others, or aggression (teasing or fight-

ing). Peers often describe rejected classmates as disrup-

tive, short-tempered, unattractive, and likely to brag, to

start fights, and to get in trouble with the teacher.

Not all aggressive children are rejected by their

peers. Children are particularly likely to become rejected

if they show a wide range of conduct problems, including

disruptive, hyperactive, and disagreeable behaviors in

addition to physical aggression. Socially competent chil-

dren who are aggressive tend to use aggression in a way

that is accepted by peers (e.g., fighting back when pro-

voked), whereas the aggressive acts of rejected children

include tantrums, verbal insults, cheating, or tattling. In
addition, aggressive children are more likely to be

rejected if they are hyperactive, immature, and lacking in

positive social skills.

Children can also have friendship problems because

they are very shy and feel uncomfortable and unsure of

themselves around others. Sometimes children are

ignored or teased by classmates because there is some-

thing ‘‘different’’ about them that sets them apart from

other children. When children are shy in the classroom

and ignored by children, becoming classified as

‘‘neglected,’’ it does not necessarily indicate deficits in

social competence. Many neglected children have

friendships outside the classroom setting, and their

neglected status is simply a reflection of their quiet atti-

tude and low profile in the classroom.

Developmentally, peer neglect is not a very stable

classification, and many neglected children develop

more confidence as they move into classrooms with

more familiar or more compatible peers. However, some

shy children are highly anxious socially and uncomforta-

ble around peers in many situations. Shy, passive chil-

dren who are actively disliked and rejected by classmates

often become teased and victimized. These children

often do have deficits in core areas of social competence

that have a negative impact on their social development.

For example, many are emotionally dependent on adults

and immature in their social behavior. They may be inat-

tentive, moody, depressed, or emotionally volatile, mak-

ing it difficult for them to sustain positive play interac-

tions with others.

The long-term consequences of sustained peer rejec-

tion can be quite serious. Often, deficits in social compe-

tence and peer rejection coincide with other emotional

and behavioral problems, including attention deficits,

aggression, and depression. The importance of social

competence and satisfying social relations is life-long.

Studies of adults have revealed that friendship is a criti-

cal source of social support that protects against the

negative effects of life stress. People with few friends are

at elevated risk for depression and anxiety.

Childhood peer rejection predicts a variety of diffi-

culties in later life, including school problems, mental

health disorders, and antisocial behavior. In fact, in one
study, peer rejection proved to be a more sensitive pre-

dictor of later mental health problems than school

records, achievement, intelligence quotient (IQ) scores,

or teacher ratings.

It appears, then, that positive peer relations play an

important role in supporting the process of healthy social

and emotional development. Problematic peer relations

are associated with both present and future maladjust-

ment of children and warrant serious attention from par-
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ents and professionals working with children. When

assessing the possible factors contributing to a child’s

social difficulties and when planning remedial interven-

tions, it is important to understand developmental pro-

cesses associated with social competence and peer

relations.

Developmental changes and social competence

The key markers of social competence listed in the

previous section are consistent across the developmental

periods of the preschool years, middle childhood, and

adolescence. Across these developmental periods, proso-

cial skills (friendly, cooperative, helpful behaviors) and

self-control skills (anger management, negotiation skills,

problem-solving skills) are key facets of social compe-

tence. In addition, however, developmental changes

occur in the structure and quality of peer interactions that

affect the complexity of skills contributing to social

competence. That is, as children grow, their preferences

for play change, and the thinking skills and language

skills that provide a foundation for social competence

also change. Hence, the kinds of interactions that chil-

dren have with peers change qualitatively and quantita-

tively with development.

Preschool

During the preschool years, social competence

involves the ability to separate from parents and engage

with peers in shared play activities, particularly fantasy

play. As preschool children are just learning to coordi-

nate their social behavior, their interactions are often

short and marked by frequent squabbles, and friendships

are less stable than at later developmental stages. In addi-

tion, physical rough-and-tumble play is common, parti-

cularly among boys. During the preschool and early

grade school years, children are primarily focused on

group acceptance and having companions with whom

they can play.

School age

By grade school, children begin to develop an inter-

est in sports, structured board games, and group games

with complex sets of rules. Being able to understand and

follow game rules and being able to handle competition

in appropriate ways (e.g., being a good sport) become

important skills for social competence. Children play pri-

marily in same-sex groups of friends and expect more

stability in their friendships. Loyalty and dependability

become important qualities of good friends.

During the middle to late grade school years, chil-

dren begin to distinguish ‘‘regular’’ friends from ‘‘best’’

friends. The establishment of close, best friendships is an

important developmental milestone. That is, in addition

to gaining acceptance from a group of peers, one of the

hallmarks of social competence is the ability to form and

maintain satisfying close friendships.

During the preadolescent and early adolescent

years, communication (including sending notes, calling

on the phone, and ‘‘hanging out’’) becomes a major focus

for peer interactions. Increasingly, social competence

involves the willingness and ability to share thoughts

and feelings with one another, especially for girls. When

adolescent friends squabble, their conflicts typically cen-

ter on issues such as gossiping, disclosing secrets, or loy-

alty and perceived betrayal. It is at this stage that friends

and romantic partners consistently rival parents as the

primary sources of intimacy and social support.

Many of the positive characteristics that promote

popularity (such as cooperativeness, friendliness, and

consideration for others) also assist children in develop-

ing and maintaining friendships. Friendships emerge

when children share similar activities and interests and,

in addition, when they develop a positive and mutual

bond between them. Group acceptance and close friend-

ships follow different timetables and serve different

developmental functions, with the need for group accep-

tance emerging during the early grade school years and

filling a need for belonging and the need for close friends

emerging in preadolescence to meet newfound needs for

affection, alliance, and intimacy outside the family. Key
features of close friendships are reciprocity and similar-

ity, mutual intimacy, and social support.

Common problems

Many children who are rejected by peers have lower

self-esteem, feel lonelier, and are more dissatisfied with

their social situations than are average or popular chil-

dren. These feelings can cause them to give up and avoid

social situations, which can in turn exacerbate their peer

problems. Interestingly, not all rejected children feel

badly about their social difficulties. Studies have shown

that aggressive-rejected children, who tend to blame out-

side factors for their peer problems, are less likely to

express distress than withdrawn-rejected children, who

often attribute their problems to themselves.

Assessing social competence

There is an important difference between not being

‘‘popular’’ and having friendship problems. Some chil-

dren are outgoing and have many friends. Other children

are quite content with just a good friend or two. Either

one of these friendship patterns is healthy. Distinguish-

ing normal friendship problems from problem peer
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relations that signal serious deficits in social competence

is an important goal of assessment. There are several

key signs that a child’s peer difficulties may be more ser-

ious and long-lasting rather than temporary. First, the

nature of the child’s social behavior is important. If chil-

dren behave aggressively with peers, act bossy and domi-

neering, or are disruptive and impulsive at school, they

are more likely to have long-lasting peer difficulties than

are children who are simply shy. Children who display

aggressive or disruptive behavior often have many dis-

couraging experiences at school, including discipline
problems and learning difficulties, as well as poor peer

relations. School adjustment can be a downhill slide for

these children as teachers may get discouraged and peers

may be angered by their behaviors. Peers may attempt to

‘‘get back’’ at these children by teasing, which only

increases the frustrations and helplessness experienced

by aggressive, disruptive children.

Second, children who are actively disliked, teased,

or ostracized by peers are at more risk than children who

are simply ignored. It is not necessary for a child to be

popular in order for that child to gain the advantages of

peer support. When children are ignored by peers and are

neither disliked nor liked, teachers and parents can take

steps to foster friendship development and peer support.

When children are actively disliked by peers and the vic-

tims of teasing or ostracism, the task is harder for parents

and teachers and the likelihood of the child reestablish-

ing positive peer relations without help decreases.

Third, the stability and timing of peer problems

should be considered. It is not unusual for children to

experience short-term social difficulties when they are

moving into new peer situations, such as a new school or

a new classroom. Peer problems may also emerge if chil-

dren are distressed about other changes in their lives,

such as a reaction to parental conflict or the birth of a sib-

ling. When peer problems emerge at a time that corre-

sponds to other family or situational changes, they may

serve as signals to let parents and teachers know that the

child needs extra support at that time. When peer pro-

blems have been stable and have existed for a long time,

more extensive intervention focused on improving peer

relations may be needed.

A variety of methods are available for the assess-

ment of social competence. When choosing a particular

assessment strategy, it is important to consider the nature

of a particular child’s problem. Some children have diffi-

culty with all types of social relationships, while others

do well in their neighborhoods or in one-on-one friend-

ships but experience problems with the peer group at

school. When problems occur in the school setting, tea-

chers and other school personnel who have opportunities

to see children interacting in several peer group situa-

tions (such as the classroom, playground, and lunch-

room) are often the best first step in assessment. Tea-

chers can often provide information about how children

treat and are treated by peers and can also offer opinions

about how typical or unusual a child’s peer problems are

relative to others of the same age. Teacher assessments

can include behavioral checklists and rating scales and

direct observations of specific social behaviors.

Similarly, parents can provide information about

children’s social competence. Parents can help to iden-

tify problem behaviors such as aggression, withdrawal,

and noncompliance that may interfere with social skills.

In addition, parents are usually more aware than teachers

of their children’s social activities outside of school,

such as their participation in sports, clubs, or hobbies.

Because they do not have access to the full range of

situations in which children interact, however, teachers

and parents may not always be the best source of infor-

mation on children’s peer problems. In some cases, it is

most helpful to get information directly from peers them-

selves. One method of obtaining such information is the

use of sociometric ratings and nominations. With these

procedures, all of the children in a classroom are asked

to rate how much they like to play with or spend time

with each of their classmates. In addition, they nominate

specific peers whom they particularly like or dislike, and

they may be asked to identify peers who exhibit particu-

lar behavioral characteristics (e.g., nice, aggressive, shy,

etc.). The sociometric method, although cumbersome to

administer, identifies children who are popular, rejected,

and neglected by their peers more accurately than parent

or teacher reports and provides useful information about

the reasons for peer dislike.

A third approach to assessment of social competence

involves children’s self-reports. Although input from par-

ents, teachers, and peers can provide valuable insight into

children’s social behavior and their status within the peer

group, information regarding children’s thoughts, feelings,

and perceptions of their social situations can be obtained

only by asking the children themselves. Depending upon

the age of the child, information about social competence

can be obtained through the use of questionnaires and rat-

ing scales that measure children’s self-perceptions of their

peer relations, the use of stories and hypothetical social

situations to elicit information about the child’s social rea-

soning, or simply talking with children to determine their

perspectives on their social situations.

Because children may have different experiences in

different kinds of peer settings and because no one parti-

cular method of assessment is entirely reliable or com-

plete, it is desirable to use a variety of sources when
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attempting to assess children’s social competence. Tea-

cher, parent, peer, and self-reports may yield distinct but

complementary information, so by gathering multiple

perspectives a more complete picture of a child’s social

strengths and weaknesses can be obtained.

Interventions to promote social competence

Different strategies may be needed to help children

develop social competencies and establish positive peer

relations depending on the age of the child and the type

of peer problem being experienced. Different children

have different needs when it comes to helping them get

along better with others and making friends. The age of

the child, the kinds of behaviors that are part of the pro-

blem, and the reasons for the friendship problem may all

affect the helping strategy.

One strategy involves social skill training. Observa-

tions have revealed that children who are well liked by

peers typically show helpful, courteous, and considerate

behavior. The purpose of social skill training is to help

unpopular children learn to treat their peers in positive

ways. The specific skills taught in different programs

vary depending upon the age and type of child involved.

Commonly taught skills include helping, sharing, and

cooperation. Often children are taught how to enter a

group, how to be a good group participant, how to be a

fair player (e.g., following rules, taking turns), and how

to have a conversation with peers. The skills might also

include anger management, negotiation, and conflict

resolution skills. Problem-solving skills (e.g., identifying

the problem, considering alternative solutions, choosing

a solution, and making a plan) are often included in

social skill training programs. Sometimes social skill

training is done individually with children, but often it is

done in a small group. A particular skill concept is dis-

cussed, and children may watch a short film or hear a

story that illustrates the usefulness of the skill. They then

have the opportunity to practice the skill during activities

or role-plays with other children in the group. A trained

group leader helps guide the children in their use of the

skill and provides support and positive feedback to help

children become more natural and spontaneous in

socially skillful behavior.

Another intervention strategy focuses on helping

children who are having trouble getting along with others

because of angry, aggressive, or bossy behavior. It can

be difficult to suppress aggressive and disruptive beha-

viors in peer settings for several reasons. For one thing,

these behaviors often ‘‘work’’ in the sense that they can

be instrumental in achieving desired goals. By complain-

ing loudly, hitting, or otherwise using force or noise,

children may be able to get access to a toy they want, or

they may be able to get peers to stop doing something

obnoxious to them. In this type of situation, an adult’s

expressed disapproval may suppress the behavior, but

the behavior is likely to emerge again in situations where

an adult supervisor is not present. Often contracts and

point systems are used to suppress aggressive behavior
and bossiness; however, positive skill training must be

used in conjunction with behavior management in order

to provide the child with alternative skills to use in situa-

tions requiring negotiations with peers. Often parents are

included in programs to help children develop better

anger management skills and to help children reduce

fighting. Trained counselors, educators, or psychologists

work with parents to help them find positive discipline

strategies and positive communication skills to promote

child anger management and conflict resolution skills.

A third helping strategy focuses on finding a good

social ‘‘niche’’ for the child. Large, unstructured peer

group settings (such as recess) are particularly difficult

situations for many of the children who have peer pro-

blems. These children need a structured, smaller peer

interaction setting in which an adult’s support is avail-

able to guide positive peer interaction. Finding a good

social niche for some children can be a difficult task, but

an important one. Sometimes a teacher can organize

cooperative learning groups that help an isolated child

make friends in the classroom. Sometimes parents can

help by inviting potential friends over to play or by get-

ting their child involved in a social activity outside of

school that is rewarding (such as a church group, a sports

group, or a scouting club). Providing positive opportu-

nities for friendship development is important, as it pro-

vides children with an appropriate and positive learning

environment for the development of social competence.

Parental concerns

Because the family is the primary setting for social

development, there are a number of ways in which family

interaction patterns may help or hinder the development

of children’s social competence. Some researchers have

speculated that the origins of social competence can be

found in infancy, in the quality of the parent-child attach-

ment relationship. Studies have shown that babies whose

parents are consistent and sensitive in their responses to

distress are less irritable, less anxious, and better emotion-

ally regulated. By contrast, parents who are inconsistent

and insensitive to their infants’ signals are more likely to

have anxious, irritable babies who are difficult to soothe.

These children may learn both to model their parents’

insensitivity and to rely on intrusive, demanding behavior

of their own in order to get attention. If they then general-

ize these socially incompetent behaviors to their peer

interactions, peer rejection may result.
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As children get older, family interaction styles and

the ways in which parents discipline may play a primary

role in the development of noncompliant or aggressive

behaviors in children. In families where parents are

extremely demanding and use inconsistent, harsh, and

punitive discipline strategies, family interaction patterns

are frequently characterized by escalation and conflict,

and children often exhibit behavior problems. When

children generalize the aggressive and oppositional

behavior that they have learned at home to their interac-

tions with peers, other children often reject them. Indeed,

research has revealed that aggressive behavior is the

common link between harsh, inconsistent discipline and

rejection by peers.

By contrast, parents of popular children are typically

more positive and less demanding with their children

than parents of unpopular children. In addition, parents

of popular children set a good example by modeling

appropriate social interactions and assist their children

by arranging opportunities for peer interaction, carefully

supervising these experiences, and providing helpful

feedback about conflict resolution and making friends.

Child characteristics and social competence

In addition to family interaction patterns and various

aspects of the parent-child relationship, children’s own

thoughts, feelings, and attitudes may influence their

social behavior. Research has revealed that many

rejected children make impulsive, inaccurate, and

incomplete judgments about how to behave in social

situations and are lacking in social problem-solving

skills. They may make numerous errors in processing

social information, including misinterpretation of other

people’s motives and behavior, setting social goals for

themselves that are unrealistic or inappropriate and mak-

ing poor decisions about their own conduct in social

situations. For example, aggressive children are more

likely to interpret an accidental push or bump from a

peer as intentionally hostile and respond accordingly.

Similarly, socially incompetent children are often more

interested in ‘‘getting even’’ with peers for injustices

than they are in finding positive solutions to social pro-

blems and expect that aggressive, coercive strategies will

lead to desired outcomes.

When to call the doctor

If the child has significant problems with social

competence, especially those which may be caused by an

underlying disorder such as anxiety, a doctor or mental

health professional should be consulted.

See also Peer acceptance.

Resources

BOOKS

Cartledge, Gwendolyn, et al. Teaching Social Skills to
Children. Circle Pines, MN: American Guidance Service,

2002.

Kostelnik, Marjorie, et al.Guiding Children’s Social Development:
Theory to Practice, 4th ed. Albany, NY: Delmar, 2002.

Age  Activity

Two months Smiles at person’s face. Shows happiness and 
 distress. May be soothed by rocking.

Three months Smiles when spoken to. Coos or squeals with
 pleasure.

Four months Enjoys being cuddled. Recognizes parents and
 distinguishes them from strangers. Recognizes 
 patterns of feeding, bathing, and dressing.
 Laughs aloud.

Six months Smiles and “talks” to mirror image. Sticks out tongue
 in imitation. May start to show fear of strangers and
 protest separation from mother or other primary care
 giver. Enjoys playing peek-a-boo.

Seven months Responds to name. Tries to engage a person by
 coughing or making other noise.

Eight months Responds to “no.”

Ten months May pull on clothing of caregiver to attract attention.
 Waves bye-bye and plays pat-a-cake. Helps with
 dressing by holding out arm or leg.

Twelve months Repeats an action that evoked laughter from adults.
 May kiss on request, or kiss mirror image. Tends to
 be shy. Gives and takes objects.

Fifteen months Asks for object by pointing. Shows affection for
 familiar people and objects. Shows dependency on
 primary caregiver. Negativism begins.

Eighteen months Does the opposite of what is requested. May have
 temper tantrums.

Two years Tends to be jealous of own toys and attention of
 parents. Engages in parallel play with other children.
 Negativism increases.

Two and a half  Negativism peaks. Shows fear of separation. Can hit
years or thrash about when angry. Able to play tricks and
 pretend.

Three years Has a more easy-going nature and greater sense of
 identity. Shows jealousy of same-sex parent and
 attachment for opposite-sex one. Begins to have 
 imaginary fears of the dark or getting hurt. Engages
 in cooperative play.

Four years More sure of self. Often negative and can be defiant.
 Tests limits. Enjoys cooperative play and group 
 games.

Five years More stable and secure. Likes to follow rules and 
 enjoys some responsibility. Enjoys organized play 
 and table games requiring taking turns and following 
 rules.

SOURCE: Miller-Keane Encyclopedia and Dictionary of Medicine, 
Nursing, and Allied Health, 5th ed. and Child Development
Institute, http://www.childdevelopmentinfo.com.

Emotional and social development

(Table by GGS Information Services.)
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Group, 2004.
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Psychology 40 (July 2004): 533– 45.
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Soft tissue cancers see Sarcomas

Somnambulism

Definition

Somnambulism is also known as sleepwalking. It is

a common disorder among children that involves getting

out of bed and moving about while still asleep.

Description

Somnambulism is similar to pavor nocturnus (night
terrors) in that it occurs during the non-dreaming stage

of sleep, usually within an hour or two of going to bed.

The sleepwalking child feels an intense need to take

action and may appear alert, purposeful, or anxious as he

or she moves about. For many years, people believed

that it was dangerous to awaken a sleepwalker, but there

is no basis for this view. There is, however, little reason

to awaken a sleepwalking child, and it may be impossi-

ble to do so. Episodes of sleepwalking may be signs of a

child’s heightened anxiety about something.

Demographics

Somnambulism, or sleepwalking, affects an esti-

mated 15 percent of children in their early school years.

It decreases in frequency with increasing age. It is very

uncommon among adults.

Causes and symptoms

The root cause of sleepwalking is not known. Anxi-

ety and stress are the most commonly given reasons for

sleepwalking.

If sleepwalking is common among family members,

it is more likely that the child may respond to even slight

increases in anxiety with sleepwalking behavior.

When to call the doctor

A doctor or other health care provider should be

called when episodes of sleepwalking cannot be comfor-

tably managed in the home.

Diagnosis

A diagnosis of somnambulism is made by observa-

tion and history. There are no laboratory tests. An elec-
troencephalogram may be used as a part of an analysis

in a sleep laboratory, but this is the exception rather than

the rule.

Treatment

Sleepwalking children should be gently guided back

to bed. They will usually be cooperative in this effort.

Prognosis

The prognosis for sleepwalking is good. Most chil-

dren experience a few episodes of somnambulism and

then simply stop, often when a source of stress or anxiety

KEY TERMS

Cognitive skills—Skills required to perform higher
cognitive processes, such as knowing, learning,
thinking, and judging.

Emotional intelligence—The ability to perceive
and interpret the emotions of others.

Social skills—The knowledge of and ability to use
a variety of social behaviors that are appropriate to
interact positively with other people.
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is removed. Sleepwalking rarely affects persons outside

of one’s own family circle.

Prevention

There is no known way to prevent episodes of

sleepwalking.

Nutritional concerns

There is no known link between sleepwalking and

nutrition.

Parental concerns

Parents should give careful consideration to events

and environmental changes that may have triggered the

onset of sleepwalking. Potential hazards that may injure

children should be removed from their sleeping areas.

Resources

BOOKS
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Elsevier, 2002.

Silber, Michael H. et al. Sleep Medicine in Clinical Practice.
London: Taylor & Francis, 2004.
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Cartwright, R. ‘‘Sleepwalking violence: a sleep disorder, a

legal dilemma, and a psychological challenge.’’ American
Journal of Psychiatry 161, no. 7 (2004): 1149–58.

Guilleminault, C, et al. ‘‘Sleepwalking and sleep terrors in

prepubertal children: what triggers them?’’ Pediatrics
111, no. 1 (2003): e17–25.

Kantha, S.S. ‘‘Is somnambulism a distinct disorder of humans

and not seen in non-human primates?’’Medical
Hypotheses 61, no. 5–6 (2003): 517–18.

Lecendreux, M., et al. ‘‘HLA and genetic susceptibility to

sleepwalking.’’Molecular Psychiatry 8, no. 1 (2003):
114–17.

Remulla, A., and C. Guilleminault. ‘‘Somnambulism

(sleepwalking).’’ Expert Opinion on Pharmacotherapy 5,

no. 10 (2004): 2069–74.

Zadra A, et al. ‘‘Analysis of postarousal EEG activity during

somnambulistic episodes.’’ Journal of Sleep Research 13,
no. 3 (2004): 279–84.
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American Academy of Pediatrics. 141 Northwest Point
Boulevard, Elk Grove Village, IL 60007-1098. (847) 434-

4000, Fax: (847) 434-8000. kidsdoc@aap.org.

<www.aap.org/default.htm>

American Academy of Sleep Medicine. 6301 Bandel Road NW,

Suite 101, Rochester, MN 55901. (507) 287-6006. Fax:

(507) 287-6008. info@aasmnet.org. <www.asda.org>

American College of Physicians, 190 N. Independence Mall

West, Philadelphia, PA 19106-1572. (800) 523-1546,

x2600 or (215) 351-2600. <www.acponline.org>

OTHER

‘‘Sleep Disorders and Sleep Problems in Childhood.’’

American Academy of Family Physicians. Available
online at <www.aafp.org/afp/20010115/277.html>.

‘‘Sleep Walking.’’ Family Practice Notebook. Available online
at <www.fpnotebook.com/PSY142.htm>.

‘‘Sleep Walking.’’ National Library of Medicine.
<www.nlm.nih.gov/medlineplus/ency/article/

000808.htm>

‘‘Somnambulism (Sleep Walking).’’ eMedicine. Available
online at <www.emedicine.com/neuro/topic638.htm>.

L. Fleming Fallon, Jr., M.D., Dr.PH.

Sore throat

Definition

Sore throat is a painful inflammation of the mucous

membranes lining the pharynx.

KEY TERMS

Electroencephalogram (EEG)—A record of the tiny
electrical impulses produced by the brain’s activity
picked up by electrodes placed on the scalp. By
measuring characteristic wave patterns, the EEG
can help diagnose certain conditions of the brain.
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Description

Sore throat is also called pharyngitis. It is a symp-

tom of many conditions, but is most often associated

with colds or influenza. Sore throat may be caused by

either viral or bacterial infections or environmental con-

ditions. Most sore throats heal without complications,

but they should not be ignored, as some develop into ser-

ious illnesses.

Sore throats can be either acute or chronic. Acute

sore throats are more common than chronic sore throats.

They appear suddenly and last from three to about seven

days. A chronic sore throat lasts much longer and is a

symptom of an unresolved underlying condition or dis-

ease, such as a sinus infection.

Transmission

The way in which a sore throat is transmitted

depends on the agent causing the sore throat. Viral and

bacterial sore throats are usually passed in the same way

as the common cold: sneezing, coughing, sharing drink-
ing glasses or silverware, or in any other way germ parti-

cles can easily move from one person to another. Some

sore throats are caused by environmental factors or aller-
gies. These sore throats cannot be passed from one per-

son to another.

Demographics

Almost everyone gets a sore throat at one time or

another, although children in child care or grade school

have them more often than adolescents and adults. Sore

throats are most common during the winter months when

upper respiratory infections (colds) are more frequent.

About 10 percent of children who go to the doctor

each year have pharyngitis. Forty percent of the time that

children are taken to the doctor with a sore throat, the

sore throat is diagnosed as viral. An antibiotic cannot

help to cure a virus; a virus has to be left to run its

course.

In about 30 percent of the cases for which children

are taken to the doctor, bacteria are found to be responsi-

ble for the sore throat. Many of these bacterial sore

throats are cases of strep throat. Sore throats caused by

bacteria can be successfully treated with antibiotics. In
about 40 percent of these cases of pharyngitis, it is never

clear what caused the sore throat. In these cases it is pos-

sible that the virus or bacteria was not identified, or that

other factors such as environment or post-nasal drip may

have been responsible.

Causes and symptoms

Sore throats have many different causes, and may or

may not be accompanied by cold symptoms, fever, or
swollen lymph glands. Proper treatment depends on

understanding the cause of the sore throat.

Viral sore throat

Viruses cause most sore throats. Cold and flu viruses

are the main culprits. These viruses cause an inflamma-

tion in the throat and occasionally the tonsils (tonsil-
litis). Cold symptoms usually accompany a viral sore

throat. These can include a runny nose, cough, conges-
tion, hoarseness, conjunctivitis, and fever. The level of

throat pain varies from uncomfortable to excruciating,

when it is painful for the patient to eat, breathe, swallow,

or speak.

Another group of viruses that causes sore throat are

the adenoviruses. These may also cause infections of the

lungs and ears. In addition to a sore throat, symptoms

that accompany an adenovirus infection include cough,

runny nose, white bumps on the tonsils and throat, mild

diarrhea, vomiting, and a rash. The sore throat lasts

about one week.

A third type of virus that can cause severe sore

throat is the coxsackie virus. It can cause a disease called

herpangina. Although anyone can get herpangina, it is

most common in children up to age 10 and is more preva-

lent in the summer or early autumn. Herpangina is some-

times called summer sore throat.

Three to six days after being exposed to the cox-

sackie virus, an infected person develops a sudden sore

throat that is accompanied by a substantial fever, usually

between 102–104�F (38.9–40�C). Tiny grayish-white

blisters form on the throat and in the mouth. These fester

and become small ulcers. Throat pain is often severe,

interfering with swallowing. Children may become

dehydrated if they are reluctant to eat or drink because of

the pain. In addition, children with herpangina may

vomit, have abdominal pain, and generally feel very ill.

One other common cause of a viral sore throat is

mononucleosis. Mononucleosis occurs when the

Epstein-Barr virus infects one specific type of lympho-

cyte. The infection spreads to the lymphatic system,

respiratory system, liver, spleen, and throat. Symptoms

appear 30–50 days after exposure.

Mononucleosis, sometimes called the kissing dis-

ease, is extremely common. It is estimated that by the

age of 35–40, 80–95 percent of Americans will have had

mononucleosis. Often, symptoms are mild, especially in

young children, and are diagnosed as a cold. Since symp-
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toms are more severe in adolescents and adults, more

cases are diagnosed as mononucleosis in this age group.

One of the main symptoms of mononucleosis is a severe

sore throat.

Although a runny nose and cough are much more

likely to accompany a sore throat caused by a virus than

one caused by a bacteria, there is no absolute way to tell

what is causing the sore throat without a laboratory test.

Bacterial sore throat

Fewer sore throats are caused by bacteria than are

caused by viruses. The most common bacterial sore

throat results from an infection by group A Streptococ-
cus. This type of infection is commonly called strep

throat. Anyone can get strep throat, but it is most com-

mon in school age children.

Noninfectious sore throat

Not all sore throats are caused by infection. Postna-

sal drip can irritate the throat and make it sore. It can be

caused by hay fever and other allergies that irritate the

sinuses. Environmental and other conditions, such as

breathing secondhand smoke, breathing polluted air or

chemical fumes, or swallowing substances that burn or

scratch the throat can also cause pharyngitis. Dry air,

like that in airplanes or from forced hot air furnaces, can

make the throat sore. Children who breathe through their

mouths at night because of nasal congestion often get

sore throats that improve as the day progresses. Sore

throat caused by environmental conditions is not

contagious.

When to call the doctor

If the child has had a sore throat and fever for more

than 24 hours, a doctor should be contacted so a strep

test can be performed. Identifying and treating strep

throat within about a week is vital to preventing rheu-
matic fever. If the child has had a sore throat, even with-
out fever, for more than 48 hours, the doctor should be

consulted. If the child has trouble swallowing or breath-

ing, or is drooling excessively (in small children), emer-

gency medical attention should be sought immediately.

Diagnosis

It is easy for people to tell if they have a sore throat,

but difficult to know what has caused it without labora-

tory tests. Most sore throats are minor and heal without

any complications. A small number of bacterial sore

throats do develop into serious diseases. Because of this,

it is advisable to see a doctor if a sore throat lasts more

than a few days or is accompanied by fever, nausea, or
abdominal pain.

Diagnosis of a sore throat by a doctor begins with a

physical examination of the throat and chest. The doctor

will also look for signs of other illness, such as a sinus

infection or bronchitis. Since both bacterial and viral

sore throat are contagious and pass easily from person to

person, the doctor will seek information about whether

the patient has been around other people with flu, sore

throat, colds, or strep throat. If it appears that the patient

may have strep throat, the doctor will do laboratory tests.

If mononucleosis is suspected, the doctor may do a

mono spot test to look for antibodies indicating the pre-

sence of the Epstein-Barr virus. The strep test is inexpen-

sive, takes only a few minutes, and can be done in a phy-

sician’s office. An inexpensive blood test can also

determine the presence of antibodies to the mononucleo-

sis virus.

Treatment

Effective treatment varies depending on the cause of

the sore throat. Viral sore throats are best left to run their

course without drug treatment, because antibiotics have

no effect on a viral sore throat. They do not shorten the

length of the illness, nor do they lessen the symptoms.

Sore throat caused by streptococci or another bac-

teria must be treated with antibiotics. Penicillin is the

preferred medication, although other antibiotics are also

effective if the child is allergic to penicillin. Oral penicil-

lin must be taken for 10 days. Patients need to take the

entire amount of antibiotic prescribed, even after symp-

toms of the sore throat improve. If it is unlikely that the

parent will be able to ensure that the child will take the

full course of antibiotics, a one-time injection of antibio-

tics can be administered instead. Cessation of the anti-

biotic early can lead to a return of the sore throat.

Because a virus causes mononucleosis, there is no

specific drug treatment available. Rest, a healthy diet,

plenty of fluids, limiting heavy exercise and competitive

sports, and treatment of aches with acetaminophen
(Datril, Tylenol, Panadol) or ibuprofen (Advil, Nuprin,

Motrin, Medipren) will help the illness pass. Nearly 90

percent of mononucleosis infections are mild. The

infected person does not normally get the disease again.

In the case of chronic sore throat, it is necessary to

treat the underlying disease to heal the sore throat. If a

sore throat is caused by environmental factors, the aggra-

vating stimulus should be eliminated from the sufferer’s

environment.

1701GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

So
re

th
ro
at



Home care for sore throat

Regardless of the cause of a sore throat, there are

some home care steps that people can take to ease their

discomfort. These include:

� taking acetaminophen or ibuprofen for pain (aspirin

should not be given to children because of its associa-

tion with increased risk for Reye’s syndrome, a ser-

ious disease)

� gargling with warm double strength tea or warm salt

water made by adding 1 tsp of salt to 8 oz (237 ml) of

water

� drinking plenty of fluids, but avoiding acid juices such

as orange juice, which can irritate the throat (sucking

on popsicles is a good way to get fluids into children)

� eating soft, nutritious foods like noodle soup and

avoiding spicy foods

� resting until the fever is gone, then resuming strenuous

activities gradually

� using a room humidifier to make sore throat sufferers

more comfortable

� using antiseptic lozenges and sprays with caution, as

they may aggravate the sore throat rather than improve

it

Alternative treatment

Alternative treatment focuses on easing the symp-

toms of sore throat using herbs and botanical medicines.

� Aromatherapists recommend inhaling the fragrances of

the essential oils of lavender (Lavandula officinalis),
thyme (Thymus vulgaris), eucalyptus (Eucalyptus glo-
bulus), sage (Salvia officinalis), and sandalwood.

� Ayurvedic practitioners suggest gargling with a mix-

ture of water, salt, and tumeric (Curcuma longa) pow-
der or astringents such as alum, sumac, sage, and bay-

berry (Myrica spp.).

� Herbalists recommend taking osha root (Ligusticum
porteri) internally for infection or drinking ginger (Zin-
giber officinale) or slippery elm (Ulmus fulva) tea for

pain.

� Homeopaths may treat sore throats with superdilute

solutions of Lachesis, Belladonna, Phytolacca, or

yellow jasmine (Gelsemium).

Nutritional concerns

Nutritional recommendations include zinc lozenges

every two hours along with vitamin C with bioflavo-

noids, vitamin A, and beta-carotene supplements.

Although it may hurt to swallow, it is very important that

the child does not become dehydrated. Sucking on popsi-

cles or drinking warm broth can help. If the child shows

any signs of dehydration he or she should be taken to

the doctor.

Prognosis

Sore throat caused by a viral infection generally

clears up on its own within one week with no complica-

tions. The exception is mononucleosis. Ninety percent of

cases of mononucleosis clear up without medical inter-

vention or complications, so long as dehydration does

not occur. In young children, the symptoms may last

only a week, but in adolescents the symptoms usually

last longer. In all age groups, fatigue and weakness may

continue for up to six weeks after other symptoms

disappear.

In rare cases of mononucleosis, breathing may be

obstructed because of swollen tonsils, adenoids, and

Sore throat caused by a viral infection. (� Scott Camazine/

Photo Researchers, Inc.)
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lymph glands. If this happens, the individual should seek

emergency medical care immediately.

Patients with bacterial sore throat begin feeling bet-

ter about 24 hours after starting antibiotics. Untreated

strep throat has the potential to cause scarlet fever, kid-
ney damage, or rheumatic fever. Scarlet fever causes a

rash and can cause high fever and convulsions. Rheu-

matic fever causes inflammation of the heart and damage

to the heart valves. Taking antibiotics within the first

week of a strep infection will prevent these complica-

tions. People with strep throat remain contagious until

they have taken antibiotics for 24 hours.

Prevention

There is no way to prevent a sore throat; however,

the risk of getting one or passing one on to another per-

son can be minimized by:

� washing hands well and frequently
� avoiding close contact with someone who has a sore

throat

� not sharing food and eating utensils with anyone
� staying out of polluted air

Parental concerns

Viral sore throats usually resolve themselves fairly

quickly although they may be very uncomfortable. If the

child has a fever and sore throat for more than 24 hours it

may be a sign of a bacterial infection and the child

should be taken to the doctor. Prompt treatment with

antibiotics for strep throat is important because it can

prevent rheumatic fever, a serious disease that can cause

damage to the heart.

See also Common cold; Mononucleosis.
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Spastic colon see Irritable bowel syndrome

Spasticity
Definition

Spasticity is an abnormal increase in muscle tone. It

may be associated with involuntarymuscle spasms, sus-
tained muscle contractions (dystonia), and exaggerated

deep tendon reflexes that make movement difficult or

uncontrollable. Although it most commonly affects the

legs and arms, spasticity can affect any part of the body

including the trunk, neck, eyelids, face, or vocal cords.

Description

Spastic muscles are resistant to the normal stretch-

ing that occurs during use and may remain contracted for

long periods. Spasticity may not be present all the time

and varies based on initial muscle tone; length of

responding muscle groups; and the person’s position,

posture, and state of relaxation. Spasticity may increase

with anxiety, emotions, pain, or sensory stimulation. It

may worsen with movement of the involved muscles.

Spasticity may be aggravated by temperature extremes,

humidity, skin problems such as a pressure ulcer or

ingrown toenail, bladder or bowel problems, infections,

and sometimes tight clothing.

The severity of spasticity ranges from slight muscle

stiffness to spasms that come and go, to permanent con-

tracture. Spasticity-induced contracture can be treated

with medications. If muscle contractures are not treated,

KEY TERMS

Antigen—A substance (usually a protein) identified
as foreign by the body’s immune system, triggering
the release of antibodies as part of the body’s
immune response.

Lymphocyte—A type of white blood cell that parti-
cipates in the immune response. The two main
groups are the B cells that have antibody mole-
cules on their surface and T cells that destroy
antigens.

Pharynx—The throat, a tubular structure that lies
between the mouth and the esophagus.
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fixed contracture can occur, leaving the muscle perma-

nently shortened.

Severe spasticity can interfere with a child’s normal

functioning, motor and speech development, and/or

comfort. Spasticity can be painful, especially if joints are

pulled into abnormal positions or if range of motion is

limited.

Simple activities of daily living (such as walking,

eating, dressing, and bathing) may become time-con-

suming and difficult for both the child and caregiver.

When spasticity limits activity for long periods, it can

cause additional medical problems such as sleep distur-

bances, pressure sores, and pneumonia.

Demographics

The exact incidence of spasticity is not known. Esti-

mates report spasticity may affect over 500,000 Ameri-

cans and over 12 million people world-wide.

Causes and symptoms

Causes

Spasticity occurs when certain nerve signals do not

reach the muscles because of injury or disease that

affects parts of the brain or spinal cord. With spasticity,

muscles receive improper nerve signals, causing them to

contract, while the brain is unable to communicate with

the motor nerves to stop the muscles from contracting.

Common neurological conditions associated with

spasticity include cerebral palsy, brain injury or trauma,

severe head injury, stroke, multiple sclerosis, spinal
cord injury, and some metabolic diseases.

Symptoms

Spasticity is characterized by increased muscle tone

(hypertonicity) and by muscle stiffness.

Symptoms associated with spasticity include the

following:

� increased muscle stretch reflexes

� involuntary contraction and relaxation of muscles

(spasms)

� prolonged muscle contractions (dystonia)

� rapid, repetitive jerky motions (clonus)

� exaggerated deep tendon jerks or reflexes
� involuntary crossing of the legs (also called scissoring

reflex)

� abnormal posture or abnormal positioning of the

shoulder, arm, wrist, or finger

� increased resistance to movement of certain muscle

groups

When to call the doctor

If a child has any of the following symptoms, the

parent or caregiver should call the child’s doctor:

� worsening spasticity
� apparent development of muscle contractures

� worsening overall health

Diagnosis

A diagnosis of spasticity is often made with the

diagnosis of cerebral palsy or following a brain or spinal

cord injury. A multi-disciplinary team may be consulted

to provide an accurate diagnosis of spasticity so the

proper treatment can be planned.

The diagnosis of spasticity includes:

� review of personal and familymedical history

� review of current medications

� review of other health problems

� physical examination

� diagnostic tests

The medical history helps the physician evaluate the

presence of other conditions or disorders that might con-

tribute to or cause the spasticity. Records of previous

diagnoses, surgeries, and treatments are reviewed. The

child’s family medical history is evaluated to determine

if there is a history of muscular or neurological

disorders.

Questions about the child’s medical history may

include:

� When were the symptoms first noticed?

� How long have the symptoms lasted?

� Are the symptoms always present?

� What muscles are affected?

� What makes the symptoms improve?

� What specific treatments or techniques have been

tried?

� What makes the symptoms worse?

� Do certain activities, emotions, or events seem to

aggravate the symptoms?

� Are other symptoms present?
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� Is the spasticity preventing function or independence?

The doctor will review the presence of other health

problems such as swallowing function, bowel and blad-

der function, and learning difficulties.

The physical exam may include an evaluation of the

child’s motor reflexes including muscle tone, mobility,

strength, balance and endurance; heart and lung function;

cranial nerve function; and an examination of the child’s

abdomen, spine, throat, and ears. The child’s height and

weight and blood pressure also are checked and

recorded.

To confirm the diagnosis of spasticity, the following

tests can be performed to evaluate the child’s arm and

leg movements, muscular activity, range of motion, and

ability to perform self-care activities:

� x rays of the spine and hips
� occupational and physical therapy evaluations to deter-
mine upper and lower extremity movement patterns

and passive range of motion

� diagnostic blocks with local anesthetics to provide

information on the effectiveness of potential

treatments

� nerve conduction studies to evaluate muscle or nerve

damage

� electromyogram (EMG or myogram) to detect abnor-

mal muscle electrical activity.

Nerve conduction studies and an electromyogram

(EMG) are usually performed together to provide a com-

prehensive assessment of nerve and muscle function. In

both tests, the examiner uses a computer, monitor, ampli-

fier, loudspeaker, stimulator and high-tech filters to see

and hear how the muscles and nerves are responding dur-

ing the test.

In the nerve conduction study, small electrodes are

placed on the skin over the muscles to be examined. A

stimulator delivers a very small electrical current (that

does not cause damage to the body) through the electro-

des, causing the nerves to fire. In the electromyogram, a

very thin, sterilized needle is inserted into various mus-

cles, usually those affected most by spasticity symptoms.

The needle is attached by wires to a recording machine.

The patient is asked to relax and contract the muscles

being examined. The electrical signals produced by the

nerves and muscles during these tests are measured and

recorded by a computer and displayed as electrical

waves on the monitor. The test results are interpreted by

a specially trained physician.

Treatment

There is no cure for spasticity, but it can be managed

with the appropriate treatment. Treatment options

include physical and occupational therapy, medications,

surgery, or a combination of these treatments. The goals

of treatment are to increase the child’s comfort, decrease

pain, ease mobility, help with activities of daily living

including hygiene, ease rehabilitation procedures, and

prevent or decrease the risk of developing a joint con-

tracture. The type of treatment recommended will

depend upon the severity of the spasticity; the patient’s

overall health; the potential benefits, limitations, and

side effects of the treatment; and the impact of the treat-

ment on the child’s quality of life.

In some cases, treatment is not recommended or

desired, because it would actually interfere with the

patient’s current mobility and not improve function. For

example, some people with multiple sclerosis who

experience significant leg weakness find that spasticity

makes their legs more rigid, helping them to stand, trans-

fer to a chair or bed, or walk.

Clinicians should work with the child and the par-

ents or caregivers to develop an individual treatment

plan. Specific treatment goals will vary from one person

to the next. Treatment should be provided by a pediatric

neurologist and a multi-disciplinary team of specialists

that may include a physiatrist, physical therapist, occu-

pational therapist, gait and movement specialists, social

worker, and surgical specialists as applicable, such as a

pediatric orthopedic surgeon or pediatric neurosurgeon.

Physical and occupational therapy

Physical therapy includes stretching exercises, mus-

cle group strengthening exercises, and range of motion

exercises to prevent muscles from shortening (contrac-

ture), preserve flexibility and range of motion, and

reduce the severity of symptoms. Exercises should be

practiced daily, as recommended by the physical thera-

pist. Prolonged stretching can lengthen muscles to help

decrease spasticity. Strengthening exercises can restore

the proper strength to muscles affected by spasticity.

Aquatic therapy also may be recommended, since in

water there is less stress on the body.

A physical therapist can instruct the patient on

proper posture guidelines. Proper posture is critical,

especially while sitting and sleeping, to maintain proper

alignment of the hips and back. Balancing rest and exer-
cise is also important.

Occupational therapy may include splints, casts, or

braces on the affected arm or leg to enable proper limb

positioning and maintain flexibility and range of motion.
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It may also include training for proper limb positioning

while seated in a wheelchair or lying in bed.

Physical and occupational therapists can provide

guidelines on how to adapt the child’s environment to

ensure safety and comfort.

Other treatments

Brief application (about 10 minutes) of cold packs

to spastic muscles may help ease pain and improve func-

tion for a short period of time.

Electrical stimulation may be used to reduce spasti-

city for a short period of time or to stimulate a weak mus-

cle to counteract the action of a stronger, spastic muscle.

Biofeedback training may be used to teach the

patient how to consciously reduce muscle tension. Bio-

feedback uses an electrical signal that indicates when a

spastic muscle relaxes. The patient may be able to use

biofeedback to learn how to consciously reduce muscle

tension and possibly reduce spasticity. However, little

research had been conducted as of 2004 to determine the

effectiveness of biofeedback on reducing spasticity.

Medications

Medications to treat spasticity are taken by mouth,

injected, or received through continuous delivery sys-

tems. These medications work by preventing nerves

from signaling the muscles to contract, thereby prevent-

ing muscle contractions.

If treatment with a single medicine fails to effec-

tively treat spasticity, a different medicine may be tried

or an additional medicine may be prescribed. The most

important medication guidelines include making sure the

child takes the medicine exactly as prescribed and not

discontinuing medication without first talking to the

child’s doctor, even if the medication does not seem to

be working or is causing unwanted side effects.

ORAL MEDICATIONS The most commonly pre-

scribed oral medication is baclofen (Lioresal). Baclofen

is a muscle relaxant that works on nerves in the spinal

cord to reduce spasticity. The benefits of baclofen

include decreased stretch reflexes, improved passive

range of motion, and reduced muscle spasms, pain, and

tightness. Side effects include drowsiness and sedation,

as well as weakness, decreased muscle tone, confusion,

fatigue, nausea, and dizziness. Baclofen should not be

taken with central nervous system depressants or

alcohol.

Benzodiazepines, such as diazepam (Valium), clo-

nazepam (Klonopin, Rivotril), and lorazepam (Ativan)

reduce spasticity by acting on the central nervous sys-

tem. The benefits of benzodiazepines include improved

passive range of motion, less muscle overactivity, fewer

painful spasms, and overall relaxation. These medica-

tions are often taken at night because they cause drowsi-

ness. They are also taken at night to relieve muscle

spasms that interrupt sleep. Side effects include unsteadi-

ness, loss of strength, low blood pressure, gastrointest-

inal symptoms, memory problems, confusion, and beha-

vioral problems.

Datrolene sodium (Dantrium) acts on the muscles to

directly interfere with the chemistry of the muscle con-

traction. It is generally used when other medications are

not effective. Benefits may include improved passive

movement, decreased muscle tone, and reduced muscle

spasms, tightness, and pain. Side effects include general-

ized weakness, including weakness of the respiratory

muscles, as well as drowsiness, fatigue, diarrhea, and
sensitivity to the sun. Liver problems may occur with

this medication, so frequent lab tests are performed to

evaluate liver function.

Tizanidine (Zanaflex) reduces spasticity by acting

on the central nervous system. It does not usually cause

reduced muscle strength. The most common side effect

is sedation, and other side effects include low blood pres-

sure, dry mouth, dizziness, and hallucinations. Liver pro-

blems may occur with this medication, so frequent lab

tests are performed to evaluate liver function.

INJECTED MEDICATIONS Botulinum toxin type A

(Botox, Dysport) or type B (Myobloc) is injected locally

into the affected muscle group to relax the muscles. It

works by preventing nerves from sending signals to the

muscles that cause them to contract. Although the treat-

ment takes one to two weeks to reach its full effective-

ness, the beneficial effects last three to four months.

Botulinum-toxin allows more normal limb positioning

and improved mobility. In some patients, the injections

also decrease pain. Injections may be used to make cast-

ing easier, ease the adjustment of a new brace, or delay

surgery.

Botulinum toxin is made by the bacteria that cause

botulism. However, the amount of botulinum toxin

injected to treat spasticity is so small that it would not

cause botulism poisoning. This treatment is very safe,

and the injections can be given in a doctor’s office with-

out the use of sedation or anesthesia. Injections can be

repeated but should be spaced apart from three to six

months to avoid exceeding the recommended dose.

Botulinum-toxin injections can be used in combination

with oral medications or intrathecal baclofen to treat

spasticity.
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Botulinum-toxin injections are typically expensive

and may not be covered by insurance. A Reimbursement

Hotline established by Allergan, the manufacturer of

Botox, is a resource for reimbursement questions: avail-

able online at <www.botox.com>. Elan, the manufac-

turer of Myobloc, also has resources available to answer

questions about reimbursement: available online at

<www.elan.com>.

Alcohol and phenol are injected in combination but

are less commonly used to treat spasticity. The medica-

tions are injected directly onto nerves that supply spastic

muscles to destroy them. The injections cut off the sig-

nals to those muscles, allowing them to relax. This treat-

ment may be used to treat spasticity in larger muscle

groups closer to the trunk, such as the thigh muscles.

Although this treatment is generally less expensive than

botulinum-toxin injections, there are more serious side

effects.

Short-term medications such as lidocaine, a local

anesthetic, can be used to assess the potential benefit of

botulinum toxin or alcohol and phenol injections.

CONTINUOUS DELIVERY MEDICATIONS Baclofen

usually is taken as an oral medication but also can be

delivered directly into the spinal fluid when the oral

medication does not effectively control symptoms. An

intrathecal baclofen delivery system continuously

releases prescribed amounts of baclofen in small doses

directly into the spinal fluid via a small catheter and

pump. This type of delivery system causes fewer and

less severe side effects than the oral baclofen.

To determine the potential effectiveness of the sys-

tem, an initial trial of the intraspinal therapy is con-

ducted. During this trial, the medication is delivered into

the spinal fluid via a lumbar puncture procedure. The

medication usually reaches its peak effectiveness within

four hours. If the patient responds favorably to the trial,

the intrathecal system can be considered.

The intrathecal baclofen delivery system is placed

by a neurosurgeon during a surgical procedure under

local or general anesthesia. First, a catheter (thin, flexible

tube) is inserted through a needle and guided into the

spinal canal, close to where pain pathways enter the

spinal cord. The other end of the catheter is tunneled

under the skin to the abdomen where a pocket is created.

There, the pump is implanted under the skin (epidermal

area) through an incision in the abdomen. The baclofen

pump is a round, titanium disc about one inch thick and

about three inches in diameter. The pump is anchored to

surrounding tissue and connected to the catheter. The

incision is then closed.

The pump reservoir is filled with the prescribed

amount of medication. Medication can be filled and

refilled in the pump by inserting a needle through the

skin into a filling port (called a diaphragm) in the center

of the pump.

The medication is dispensed, either continuously or

at certain intervals as determined by the doctor, via a

tiny motor in the pump that moves the medication from

the pump reservoir through the catheter. Baclofen flows

freely in the spinal canal, affecting the nerves to control

hyperactive muscles. The system contains a computer

chip, so adjustments to the dose, rate, and timing of the

medication can be made by the physician using an exter-

nal programmer. The system also has an alarm to indi-

cate when the reservoir needs to be refilled, the battery is

low, or the pump is not delivering the medication. If the

system does not appear to be effective in treating spasti-

city, it can be turned off and eventually removed.

Pump refills and medication adjustments are gener-

ally made once every two to three months after the initial

dosage is established. The pump system lasts from three

to five years, at which time the system needs to be

replaced.

Surgery

Surgery is only recommended when all other treat-

ments have been tried and have not effectively controlled

the child’s spasticity symptoms. Surgical options for

chronic spasticity include selective dorsal rhizotomy and

tendon release surgery.

Selective dorsal rhizotomy surgery, also called

selective posterior rhizotomy, involves a surgical resec-

tion of part of the spinal nerve. By cutting the sensory

nerve rootlets that cause the spasticity, muscle stiffness

is decreased while other functions are maintained. Poten-

tial benefits of this surgical procedure include pain relief,

reduced spasticity to improve walking or aid sitting in a

wheelchair, increased ability to bend at the waist, and

improved use of the hands. Sometimes, rhizotomy results

in improved breathing and better control of the arms,

legs, and head.

Orthopedic surgery for spasticity may be performed

to correct a contracture. During contracture release sur-

gery, the tendon of a contractured muscle is cut, the joint

is repositioned to a more normal angle, and a cast is

applied. Regrowth of the tendon to this new length

occurs over several weeks following surgery. After the

cast is removed, physical therapy can help strengthen the

muscles and improve range of motion. This procedure is

most commonly performed on the Achilles tendon but
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may also be performed on the knees, hips, shoulders,

elbows, and wrists.

Tendon transfer surgery is another technique to treat

contractures. During this procedure, the tendon attached

to a spastic muscle is cut and transferred to a different

site, preventing the muscle from being pulled into an

abnormal position.

The disadvantages of these orthopedic procedures

are that they are irreversible and that they may need to be

repeated.

Other orthopedic surgeries that may accompany

contracture release surgery include osteotomy, in which

a small wedge is removed from a bone to allow reposi-

tioning. A cast is applied while the bone heals in a more

natural position. Osteotomy is more commonly per-

formed on the bones in the hips or feet. Arthrodesis is a

fusing of bones that normally move independently to

limit the ability of a spastic muscle to pull the joint into

an abnormal position. Arthrodesis is more commonly

performed on the bones in the ankle.

Nutritional concerns

Dietary guidelines are individualized, based on the

child’s age, diagnosis, overall health, severity of disabil-

ity, and level of functioning. Specific nutritional pro-

blems, such as swallowing or feeding difficulties, may

be a concern in some patients and should be managed by

a team of specialists including a speech therapist. Early

identification, treatment, and correction of specific feed-

ing problems will improve the health and nutritional sta-

tus of the patient.

A well-balanced and carefully planned diet will help

maintain general good health for people with spasticity.

Specialists recommend that people with multiple sclero-

sis and other movement disorders adhere to the same

low-fat, high-fiber diet that is recommended for the gen-

eral population.

Children with spasticity may have different energy

needs, depending on their condition. One study indicated

that ambulatory and non-ambulatory adolescents with

cerebral palsy had decreased energy needs compared

with a control group of normal adolescents. Therefore, a

child’s specific calorie needs should be evaluated by a

registered dietitian who can work with the parents to

develop an individualized meal plan. The child’s weight

should be obtained once a week or at least once a month

to determine if caloric intake is adequate.

A child’s self-feeding skills can impact his or her

health outcome. One study indicated that 90 percent of

children with good to fair motor and feeding skills

reached adulthood. In contrast, a lack of self-feeding

skills was associated with a six-fold increase in mortality

(rate of death).

Maintaining a healthy weight is important to prevent

the development of chronic diseases such as diabetes,

high blood pressure (hypertension), and heart disease.

Tube feedings may be required in some patients

with failure to thrive, aspiration pneumonia, difficulty

swallowing, or an inability to ingest adequate calories

orally to maintain nutritional status or promote growth.

Alternative treatment

Alternative and complementary therapies include

approaches that are considered to be outside the main-

stream of traditional health care.

Techniques that reduce stress, such as yoga, Tai
Chi, meditation, deep breathing exercises, guided ima-

gery, and relaxation training, may be helpful to induce

relaxation and manage spasticity. Acupuncture and bio-

feedback training also may help induce relaxation.

Before learning or practicing any particular technique, it

is important for the parent/caregiver and child to learn

about the therapy, its safety and effectiveness, potential

side effects, and the expertise and qualifications of the

practitioner. Although some practices are beneficial,

others may be harmful to certain patients.

Initial trials of cannabinoids, the active ingredient in

marijuana, have shown promise in the treatment of mus-

cle stiffness and limb straightening associated with mul-

tiple sclerosis. Further research is needed to determine

the beneficial effects of marijuana-derived substances on

neuromuscular symptoms associated with movement

disorders. Researchers caution that smoking marijuana

is dangerous, especially since there may be other harmful

substances mixed in with the illegal drug.

Relaxation techniques and dietary supplements

should not be used as a substitute for medical therapies

prescribed by a doctor. Parents should discuss these

alternative treatments with the child’s doctor to deter-

mine the techniques and remedies that may be beneficial

for the child.

Prognosis

There is no cure for spasticity, and it cannot be pre-

vented. However, it can be well-managed with the proper

combination of physical and occupational therapy, medi-

cation, and surgery. The long-term outlook for those

with spasticity depends on the severity of the spasticity

and the associated disorder.
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KEY TERMS

Active motion (spontaneous)—Motions produced
by the activity of a person. Active range of motion
exercises are those that are performed by the patient
without assistance.

Activities of daily living (ADL)—The activities per-
formed during the course of a normal day, for exam-
ple, eating, bathing, dressing, toileting, etc.

Anoxia—Lack of oxygen.

Central nervous system—Part of the nervous system
consisting of the brain, cranial nerves, and spinal
cord. The brain is the center of higher processes,
such as thought and emotion and is responsible for
the coordination and control of bodily activities and
the interpretation of information from the senses.
The cranial nerves and spinal cord link the brain to
the peripheral nervous system, that is the nerves pre-
sent in the rest of body.

Cerebral palsy—A nonprogressive movement dis-
ability caused by abnormal development of or
damage to motor control centers of the brain.

Clonic—Referring to clonus, a series of muscle con-
tractions and partial relaxations that alternate in some
nervous diseases in the form of convulsive spasms.

Contraction—A tightening of the uterus during preg-
nancy. Contractions may or may not be painful and
may or may not indicate labor.

Contracture—A tightening or shortening of muscles
that prevents normal movement of the associated
limb or other body part.

Dysphagia—Difficulty in swallowing.

Dystonia—Painful involuntary muscle cramps or
spasms.

General anesthesia—Deep sleep induced by a com-
bination of medicines that allows surgery to be
performed.

Hyperactive reflexes—Reflexes that persist too long
and may be too strong. For example, a hyperactive
grasp reflex may cause the hand to stay clenched in
a tight fist.

Hypertonia—Having excessive muscular tone or
strength.

Local anesthesia—Pain-relieving medication used to
numb an area while the patient remains awake. Also
see general anesthesia.

Muscle spasm—Localized muscle contraction that
occurs when the brain signals the muscle to
contract.

Neurologist—A doctor who specializes in disorders
of the nervous system, including the brain, spinal
cord, and nerves.

Neurosurgeon—Physician who performs surgery on
the nervous system.

Occupational therapist—A healthcare provider who
specializes in adapting the physical environment to
meet a patient’s needs. An occupational therapist
also assists patients and caregivers with activities of
daily living and provide instructions on wheelchair
use or other adaptive equipment.

Orthopedist—A doctor specializing in treatment of
the musculoskeletal system.

Passive movement—Movement that occurs under
the power of an outside source such as a clinician.
There is no voluntary muscular contraction by the
individual who is being passively moved.

Peripheral nerves—Nerves outside the brain and
spinal cord that provide the link between the body
and the central nervous system.

Physiatrist—A physician who specializes in physical
medicine and rehabilitation.

Physical therapist—A healthcare provider who tea-
ches patients how to perform therapeutic exercises
to maintain maximum mobility and range of motion.

Pressure ulcer—Also known as a decubitus ulcer or
bedsore, a pressure ulcer is an open wound that
forms whenever prolonged pressure is applied to
skin covering bony prominences of the body.
Patients who are bedridden are at risk of developing
pressure ulcers.

Range of motion (ROM)—The range of motion of a
joint from full extension to full flexion (bending)
measured in degrees like a circle.

Rigidity—A constant resistance to passive motion.

Scissoring—Involuntary crossing of the legs.

Stroke—Interruption of blood flow to a part of the
brain with consequent brain damage. A stroke may
be caused by a blood clot or by hemorrhage due to a
burst blood vessel. Also known as a cerebrovascular
accident.
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Parental concerns

Parents should work closely with the child’s thera-

pists and doctors to create an effective treatment plan. It

is important for parents to communicate their treatment

goals with the healthcare team. Parents should take an

active role in the child’s exercise program and help the

child practice the exercises as prescribed every day.

Raising a child with a movement disorder can be challen-

ging. There are several support groups available to pro-

vide information and assistance.

Resources

BOOKS

Barnes, Michael P., and Garth R. Johnson. Upper Motor
Neuron Syndrome & Spasticity: Clinical Management &
Neurophysiology. Cambridge, UK: Cambridge University

Press, 2001.

Gelber, David A., and Douglas R. Jeffery. Clinical Evaluation
and Management of Spasticity. Totowa, NJ: Humana

Press Inc., 2001.

PERIODICALS

‘‘Position of the American Dietetic Association: Providing

Nutrition Services for Infants, Children, and Adults with

Developmental Disabilities and Special Health Care

Needs.’’ Journal of the American Dietetic Association
104, no. 1 (2004): 97–107.

ORGANIZATIONS

Brain Injury Association of America. 8201 Greensboro Dr.,
Ste. 611, McLean, VA 22102. Web site:

<www.biausa.org>.

National Center on Birth Defects and Developmental
Disabilities, Centers for Disease Control. 4770 Buford
Hwy., NE, Ste. F-35, Atlanta, GA 30341. Web site:

<http://cdc.gov/ncbddd/dh>.

National Institute on Disability and Rehabilitation Research,
Office of Special Education and Rehabilitative Services.
U.S. Department of Education, 400 Maryland Ave., SW,

Washington, DC 20202–7100. Web site: <www.ed.gov/

about/offices/list/osers/nidrr/>.

National Institute of Neurological Disorders and Stroke
(NINDS), National Institutes of Health. PO Box 5801,

Bethesda, MD 20824. Web site: <www.ninds.nih.gov/

about_ninds/>.

National Rehabilitation Information Center (NARIC). 4200
Forbes Blvd., Ste. 202, Lanham, MD 20700. Web site:

<www.naric.com>.

National Spinal Cord Injury Association. 6701 Democracy

Blvd., #300–9, Bethesda, MD 20817. Web site:

<www.spinalcord.org>.

Worldwide Education and Awareness for Movement Disorders
(WE MOVE). 204 W. 84th St. New York, NY 10024. Web

site: <www.wemove.org>.

WEB SITES

‘‘Electromyogram and Nerve Conduction Study.’’ North
American Spine Society. Available online at
<www.spine.org/articles/emg_test.cfm> (accessed

October 17, 2004).

‘‘Severe Spasticity.’’Medtronic. Available online at
<www.medtronic.com/neuro/spasticity/spasticity.html>

(accessed October 17, 2004).

Spinal Cord Injury Information Network. Available online at
<www.spinalcord.uab.edu> (accessed October 17, 2004).

‘‘Task Force on Childhood Motor Disorders Consensus Report

of a Meeting at the National Institutes of Health, April 22–

24, 2001.’’ Available online at <www.ninds.nih.gov/

news_and_events/hypertonia_meeting_2001.htm.>

(accessed October 17, 2004).

‘‘What you need to know about Electromyograms.’’ The
Cleveland Clinic Health Information Center. Available
online at <www.clevelandclinic.org/health/health-info/

docs/0200/0225.asp?index=4825> (accessed October 17,

2004.)

Angela M. Costello

Special education

Definition

Special education refers to a range of educational

and social services provided by the public school system

and other educational institutions to individuals with dis-

abilities who are between three and 21 years of age.

Purpose

Special education is designed to ensure that students

with disabilities are provided with an environment that

allows them to be educated effectively. Disabilities that

qualify for special education include physical disabil-

ities, such as deafness or blindness; mental disabilities,

such as Down’s syndrome and autism; medical condi-

tions, such as oxygen dependence or traumatic brain

injury; learning deficits, such as dyslexia; and beha-

vioral disorders, such as attention deficit hyperactivity

disorder (ADHD) and conduct disorders.
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In 1975, the Education for All Handicapped Chil-

dren Act (EHCA, PL 94-142) mandated that states pro-

vide a ‘‘free and appropriate public education’’ (FAPE)

to all students, including those with physical, mental, or

behavioral disabilities. This special education must

include a comprehensive screening and diagnosis by a

multi-disciplinary team and the development of an

annual Individualized Education Plan (IEP) for each stu-

dent, outlining academic and behavioral goals, services

to be provided, and methods of evaluation. The student’s

parents must consent to initial screening and must be

invited to participate in all phases of the process.

In 1997, the Individuals with Disabilities Education

Act (IDEA) expanded special education services by

mandating that all children with disabilities—regardless

of the type or severity of their disability—between the

ages of three and 21 years are entitled to FAPE in the

least restrictive environment. That is, children requiring

special education must by educated with nondisabled

children to the maximum extent possible in an appropri-

ate program to meet their special needs. While the major-

ity of children with disabilities are taught at least part-

time in a general classroom setting, many children are

segregated, most often due to a lack of staff and

resources to support special needs students in general

classrooms. This stipulation that special-needs children

be educated in the least restrictive environment led to the

practice of mainstreaming, which is the policy of placing

special education students in regular classrooms as much

as possible and using separate resource rooms where the

students receive special tutoring, review, and instruction.

Although gifted and talented students are not usually

considered candidates for special education and there is

no federal mandate to support these students, exception-

ally gifted children may also be entitled to receive spe-

cial education services. Gifted children who are not iden-

tified and continue to be taught in a general classroom

may develop behavioral issues due to boredom. Spe-

cially designed gifted education programs are available

in many school districts. In addition, bilingual children

may require special education services. Children whose

native language is not English may not receive appropri-

ate education due to their language barrier. Bilingual lan-

guage support services should be provided.

Description

Special education can include a range of support ser-

vices, depending on the special needs of the student.

Support services may involve physical assistance and

therapy, counseling and psychotherapy, modified learn-

ing environments and assistive learning devices, educa-

tional and psychological assessments, and behavioral

modification techniques.

According to U.S. Department of Education statis-

tics, approximately 600,000 children aged three to five

years were served by special education services in 2001.

In preschool children, the most prevalent disability was

speech or language impairment. Approximately 5.8 mil-

lion students aged six to 21 years were served by special

education services in 2001. Common disabilities include

specific learning disabilities (e.g., dyslexia), speech or

language impairment, mental retardation, and emo-

tional disturbance.

In order to qualify for special education a child must

be diagnosed as having a disability and the disability

must be found to ‘‘adversely affect educational perfor-

mance’’ so as to require special services. Referral and

evaluation for special education varies widely. For chil-

dren with severe disabilities, a physician and the parents

usually identify and refer the child to special education.

Other disabilities or deficits in the child’s developing

physical and cognitive abilities may be identified by tea-

cher and parent observation or revealed by academic or

developmental tests. Most school districts have standar-

dized programs to screen large numbers of children

between kindergarten and third grade. Other disabilities

may be subtle or compensated for, such as dyslexia, and

may not be discovered until demands on the student

increase in college. After referral, a meeting is held to

determine whether the child should be assessed or evalu-

ated to determine the type of disability he or she may

have. Tests attempt to identify the cognitive (academic),

social, or physical tasks that the child has difficulty per-

forming and why the difficulty exists, i.e., what disability

or disabilities are present. Tests may include: reading,

writing, spelling, and math tests; psychological or intel-
ligence tests; speech and language; vision and hearing

tests; or an examination by a physician. Parents must

consent to all testing, evaluation, and placement and can

appeal most decisions if they disagree with the

conclusions.

After disabilities and special needs are identified, an

IEP is developed by school staff with input from the par-

ents. The IEP development team is interdisciplinary and

usually includes the special education teacher, another

regular academic teacher, the parents, a school adminis-

trator, a school psychologist, and other school staff (e.g.,

nurse, coach, counselor). The IEP should be comprehen-

sive and include the following:

� current performance measures based on multiple tests

and assessmentmethods

� educational goals and objectives that define how pro-

blems will be addressed in the short and long term
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� definition of how the child’s progress will be measured

on an ongoing basis

� disciplinary methods (especially for children with

emotional and behavioral issues)

� an individualized healthcare plan (IHP) for students

also requiring special medical attention or medications

IEPs vary widely in length and complexity accord-

ing to the type of disability. More effective IEPs specifi-

cally outline the child’s needs; are mutually agreed upon

by parents, teachers, and counselors; support activities

that are typical of other students in the same age-group;

promote school and community membership, and clearly

facilitate the student’s long-range life goals. Often IEPs

do not specifically address how progress is to be mea-

sured. An effective IEP clearly defines the types of tests

and assessments that are to be given to measure the

child’s progress. Although subjective assessment by tea-

chers can provide valuable insight, objective tests that

specifically measure academic and other skills must be

included in the IEP.

After the IEP is developed, the student is placed in

the appropriate educational setting. Certified special

education teachers deliver programs in separate class-

rooms using modified educational curricula and spe-

cially designed assistive education techniques. Children

with physical disabilities are provided with any assistive

learning technology or equipment they need to complete

educational requirements. Examples of such technology

include special computers for speech/hearing/language

assistance, modified desks, and writing support devices.

Specially trained support staff assist students main-

streamed in general classrooms. When the public school

cannot provide the appropriate environment and

resources to meet the educational needs of the student, it

is obligated to find and pay for an alternative educational

setting, such as a day program in a mental/behavioral

health facility, home schooling with appropriate medi-

cal/mental health support, an alternative school dedi-
cated to serving disabled children, or a private school

with special education support services.

Parental concerns

Children with disabilities and their parents have cer-

tain legal rights, most importantly, the right to challenge

any recommendation made by a school and its staff. Par-

Special education student receiving one-on-one instruction. (� Richard T. Nowitz/Corbis.)
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ents who disagree with the school’s educational program

can hire legal representation, request formal and infor-

mal hearings (due process), and obtain additional evalua-

tion from an independent consultant.

Children with emotional disturbances and related

behavioral disorders have historically been unrecognized

as being eligible for special education services. How-

ever, emotional problems can in fact act as a barrier to

education. For children with emotional disturbances to

qualify for special education, evidence from psychologi-

cal testing and observation (by teachers or therapists)

must demonstrate that the emotional issues significantly

affect educational performance. Most public schools do

not have the staff and resources to handle children with

emotional disturbances, in addition to other children

with disabilities. Many alternative schools exist for chil-

dren with emotional disturbances and behavioral disor-

ders who have average and above-average academic

abilities. If the public school cannot adequately provide

FAPE for such students, parents can seek legal represen-

tation to obtain funding from the public school for their

child to attend an appropriate alternative school. Stu-

dents with emotional disturbances and behavioral disor-

ders should have mental health support services inte-

grated with their IEP.

According to parents, 14 percent of students with

disabilities in elementary and middle school had been

expelled or suspended at some point in their school

careers. And special needs children have a high drop-out

rate—approximately 25 percent drop out of school and

another 20 percent leave for other reasons. Emotionally

disturbed students have the highest drop-out rate (35%),

according to Department of Education statistics, while

deaf-blind students have the lowest rate (4%). Gradua-

tion and employment rates for students with disabilities

rose through the two decades that followed the passage

of EHCA and IDEA and other disability legislation such

as the Americans with Disabilities Act. Depending on

the disability, as many as 45 to 70 percent of disabled

adults may remain unemployed. However, some special

needs students are quite successful. Students with learn-

ing disabilities and speech disorders have the lowest

rates of unemployment, usually because they have parti-

cipated in vocational education programs with a compre-

hensive vocational assessment, including assessment of

independent living skills.

Resources
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Society. Florence, KY: Wadsworth Publishing, 2005.
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Hartfield, VA: Harbor House Law Press, 2002.

PERIODICALS
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North America 11 (2002): 859–68.
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20 (June 2004): 150–60.
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Council for Exceptional Children. 1110 North Glebe Road,
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<www.cec.sped.org/>.

MAX Foundation. PO Box 22, Rockville Center, New York,
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KEY TERMS

Alternative school—An educational setting
designed to accommodate educational, beha-
vioral, and/or medical needs of children and ado-
lescents that cannot be adequately addressed in a
traditional school environment.

Attention deficit hyperactivity disorder
(ADHD)—A condition in which a person (usually
a child) has an unusually high activity level and a
short attention span. People with the disorder may
act impulsively and may have learning and beha-
vioral problems.

Dyslexia—A type of reading disorder often charac-
terized by reversal of letters or words.

Individualized educational plan (IEP)—A detailed
description of the educational goals, assessment
methods, behavioral management plan, and edu-
cational performance of a student requiring special
education services.
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2004).
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Specific language impairment
Definition

Specific language impairment (SLI) describes a con-

dition of markedly delayed language development in
the absence of any apparent handicapping conditions.

Description

Many different terms have been used to describe the

childhood disorder that is characterized by markedly

delayed language development in the absence of any

conditions such as deafness, autism, or mental retarda-
tion that would explain the delay. SLI is also sometimes

called childhood dysphasia or developmental language

disorder.

Demographics

Estimates of true SLI vary according to the age of

identification. Some experts argue that as many as 10

percent of two-year-olds may have a specific language

impairment, but by age three or four, that percentage

drops considerably, presumably because some difficul-

ties resolve themselves. The incidence in the general

population is estimated at about 1 percent. SLI is more

common in boys than girls.

Causes and symptoms

Children with SLI usually begin to talk at roughly

the same age as normal children but are markedly slower

in the progress they make. They seem to have particular

problems with inflection and word forms, such as leaving

off endings when forming verb tenses (for example, the -

ed ending when forming the past tense). This problem

can persist much longer than early childhood, often into

the grade school years and beyond, where these children

encounter difficulties in reading and writing. The child

with SLI also often has difficulties learning language

incidentally, that is, in picking up the meaning of a new

word from context or generalizing a new syntactic form.

This is in decided contrast to the normal child’s case,

where incidental learning and generalization are the hall-

marks of language acquisition. Children with SLI are not

cognitively impaired and are not withdrawn or socially

aloof like an autistic child.

Very little is known about the cause or origin of spe-

cific language impairment, although evidence in the

early 2000s is growing that the underlying condition

may be a form of brain abnormality. Any such brain

abnormality, however, is not readily apparent with exist-

ing diagnostic technologies. SLI children do not have

clear brain lesions or marked anatomical differences

from other children in either brain hemisphere. However,

there is some indication that SLI can be passed down

from parents to children. Research as of 2004 suggested

a possible genetic link, although there are many pro-

blems in identifying such a gene. Sometimes the siblings

of an affected child show milder forms of the difficulty,

complicating the picture. One of the major stumbling

blocks is the definition of the disorder, because children

with SLI show many different kinds of symptoms which

makes it hard to determine what the genetic cause of the

disorder might be.

Some investigators have attributed the difficulties

that children with SLI have to problems with speech

sound perception, suggesting that inflection and word

forms such as endings are hard for the child to perceive

because those items are fleeting and unstressed in

speech. It is not that the child is deaf in general but that

he or she has a specific difficulty discriminating some

speech sounds.

Other researchers have argued that this difficulty is

not specific to speech but reflects a general perceptual

difficulty with the processing of rapidly timed events, of

which speech is the most taxing example. The left hemi-

sphere of the brain seems to be specialized for processing

rapid acoustic events, so perhaps the child with SLI has a

unique difficulty in that part of the brain. Some research-

ers investigate children with SLI who speak different

languages to see if any patterns emerge in the kinds of

difficulties the children experience.
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When to call the doctor

If a parent notices that a child is having problems

with speech or is not achieving language milestones

around the usual time, a doctor should be consulted.

Diagnosis

Early identification is very important for the success

of interventions for SLI. The disorder is usually diag-

nosed by comparing a child’s linguistic abilities to those

that are expected for children of the same age. If the

child is significantly behind his or her age peers in terms

of language development, SLI is likely. One procedure

for diagnosing children aged 24 to 36 months asks par-

ents to complete a standardized questionnaire in which

they check off the vocabulary the child knows and write

down examples of the child’s two-word sentences. If the

child’s vocabulary contains fewer than 50 words and the

child does not use any two-word sentences, that is an

indication of SLI or another language disorder.

Treatment

SLI is generally treated by intervention that focuses

on helping the child with whatever specific language

problems he or she is having. The child with SLI may

become increasingly aware of his or her difficulties with

language and may lose spontaneity and avoid speaking

as he or she gets older. Intensive language intervention

can allow these children to make considerable gains,

with modeling of appropriate linguistic forms that the

child is having difficulty with being especially effective.

Prognosis

The prognosis for children with SLI depends very

heavily on the type and severity of the language problem

experienced. Many language problems can be largely

overcome, although some difficulties usually persist.

Prevention

There is no known way to prevent SLI.

Parental concerns

Children with SLI are often at risk for reduced per-

formance in other areas of their lives because of their dif-

ficulty in mastering language. SLI can lead to decreased

social interaction and decreased school performance.

Resources

BOOKS
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Language, and Hearing Research 47 (June 2004):
637–47.
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Children: Parallels Between Poor Reading
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Journal of Speech, Language, and Hearing Research 47
(February 2004): 199–212.
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Speech disorders
Definition

Speech disorders are characterized by a difficulty in

producing normal speech patterns.

Description

Children go through many stages of speech produc-

tion while they are learning to communicate. What is

normal in the speech of a child of one age may be a sign

of a problem in an older child. Speech disorders include

voice disorders (abnormalities in pitch, volume, vocal

quality, resonance, or duration of sounds), articulation

KEY TERMS

Inflection—Variations in the pitch or tone of a
voice.
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disorders (problems producing speech sounds), and flu-

ency disorders (impairment in the normal rate or rhythm

of speech, such as stuttering.

Demographics

Speech disorders are common. More than a million

children in the public schools’ special education pro-

grams have been diagnosed with a speech disorder.

One in 10 people in the United States is affected by a

communication disorder (speech, language, or hearing

disorders).

Causes and symptoms

The causes of most speech disorders are not known.

Deafness and hearing loss are significant causes of

speech delays and disorders. The symptoms of a speech

disorder depend heavily on the age of the child. There

are no symptoms of speech disorders that apply to all

ages of children. Basic guidelines about what kind of

speech is normal at what age can be helpful in determin-

ing if a child is missing significant speech milestones.

� Twelve months: By this time babies should respond

nonverbally, have different types of cries, and may

know one or a few simple words (e.g. ‘‘mama’’ or

‘‘dada’’). At this age babies should coo and babble.

� Eighteen months: Children of this age should be

increasing their vocabularies slowly and be able to pro-

duce five to 20 common words.

� Twenty-four months: At this point vocabulary building

should begin to speed up. At this age children should

be able to produce simple sentences made up of two

words.

� Three years: Children should begin to be able to pro-

duce speech that is understood by those outside

immediate caretakers. Sentences become longer and

more complex, and vocabulary increases drastically.

When to call the doctor

If a child continuously misses speech milestones, or

is significantly behind what is generally considered aver-

age for his or her age, a doctor should be consulted. If

hearing loss is ever suspected, such as if a child only

responds when the parent speaking is in eyesight, the

doctor should be consulted without delay.

Diagnosis

A doctor will do a hearing test on the child to ensure

that a hearing problem is not responsible for the speech

delay. The doctor may interact with the child to deter-

mine linguistic competence. In addition, he or she will

interview the parents or other caregivers or have them

fill out a list indicating the child’s verbal skills. The doc-

tor will typically refer the child to a speech pathologist—

a professional specializing in treating speech problems.

The speech pathologist will work with the child, the

child’s family, and any other caregivers to develop a

plan to help the child.

Treatment

Children with isolated speech disorders are often

helped by articulation therapy, in which they practice

repeating specific sounds, words, phrases, and sentences.

For stuttering and other fluency disorders, a popular

treatment method is fluency training, which develops

coordination between speech and breathing, slows down

the rate of speech, and develops the ability to prolong

syllables. A child may practice saying a single word flu-

ently and then gradually add more words, slowly increas-

ing the amount and difficulty of speech that can be mas-

tered without stuttering. The speaking situations can

gradually be made more challenging as well, beginning

with speaking alone to the pathologist and ending with

speaking to a group of people.

Delayed auditory feedback (DAF), in which stut-

terers hear an echo of their own speech sounds, has also

been effective in treating stuttering. When a speech pro-

blem is caused by serious or multiple disabilities, a

neurodevelopmental approach, which inhibits certain

reflexes to promote normal movement, is often pre-

ferred. Other techniques used in speech therapy include

the motor-kinesthetic approach and biofeedback, which

helps children know whether the sounds they are produ-

cing are faulty or correct. For children with severe com-

munication disorders, speech pathologists can assist with

alternate means of communication, such as manual sign-

ing and computer-synthesized speech.

Prognosis

When speech disorders are detected and treated

early, the prognosis is generally very good. Many speech

disorders that are not caused by other underlying pro-

blems resolve themselves, and most others can be

resolved completely or nearly completely with prompt

treatment. Stuttering resolves itself without treatment in

about 50–80 percent of children.
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Prevention

There is no known way to prevent most speech dis-

orders, although making sure that children have a lan-

guage-rich environment is thought to help disorders

related to lack of input.

Parental concerns

Speech disorders and significant speech delays can

have a lasting negative impact on children. Children who

have speech disorders may not want to communicate with

their peers or even adults which may adversely affect their

performance in school and social development.

See also Language delay; Language disorders.

Resources

BOOKS

Bahr, Diane Chapman. Oral Motor Assessment and Treatment:
Ages and Stages. Boston: Allyn and Bacon, 2001.

Freed, Donald B.Motor Speech Disorders: Diagnosis &
Treatment. San Diego: Singular Pub. Group, 2000.

Merritt, Donna D. and Barbara Culatta. Language Intervention
in the Classroom. San Diego, Calif.: Singular Pub. Group,
1998.

ORGANIZATIONS

American Speech-Language-Hearing Association. 10801

Rockville Pike, Rockville, MD 20852. (800) 638–8255.

Web site: <www.asha.org>.

Tish Davidson

Spina bifida

Definition

Spina bifida is a birth abnormality in which the

spine is malformed and lacks its usual protective skeletal

and soft tissue coverings.

Description

Spina bifida may appear in the body midline any-

where from the neck to the buttocks. In its most severe

form, termed spinal rachischisis, the entire spinal canal

is open, exposing the spinal cord and nerves. More com-

monly, the abnormality appears as a localized mass on

the back that is covered by skin or by the meninges, the

three-layered membrane that envelops the spinal cord.

Spina bifida is usually readily apparent at birth because

of the malformation of the back and paralysis below the

level of the abnormality.

Various forms of spina bifida are known as menin-

gomyelocele, myelomeningocele, spina bifida aperta,

open spina bifida, myelodysplasia, spinal dysraphism,

spinal rachischisis, myelocele, and meningocele. The

term meningocele is used when the spine malformation

contains only the protective covering (meninges) of the

spinal cord. The other terms indicate involvement of the

spinal cord and nerves in the malformation. A related

term, spina bifida occulta, indicates that one or more of

the bony bodies in the spine are incompletely hardened,

but that there is no abnormality of the spinal cord itself.

Demographics

Spina bifida occurs worldwide, but there has been a

steady downward trend in occurrence rates since about

1940, particularly in regions of high prevalence. The

highest prevalence rates, about one in 200 pregnancies,

have been reported from certain northern provinces in

China. Intermediate prevalence rates, about one in 1000

pregnancies, have been found in Central and South

America. The lowest prevalence rates, less than one in

2,000 pregnancies, have been found in European coun-

tries. The highest regional prevalence in the United

States of about one in 500 pregnancies has occurred in

the Southeast.

Causes and symptoms

Spina bifida may occur as an isolated abnormality or

in the company of other malformations. As an isolated

abnormality, spina bifida is caused by the combination

of genetic factors and environmental influences that

bring about malformation of the spine and spinal col-

umn. The specific genes and environmental influences

that contribute to the many-factored causes of spina

bifida were not as of 2004 completely known. An insuffi-

ciency of folic acid is known to be one influential nutri-

tional factor. Changes (mutations) in genes involving the

metabolism of folic acid are believed to be significant

genetic risk factors. The recurrence risk after the birth of

an infant with isolated spina bifida is 3 to 5 percent.

KEY TERMS

Speech pathologist—An individual certified by the
American Speech-Language-Hearing Association
(ASHA) to treat speech disorders.
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Recurrence may be for spina bifida or another type of

spinal abnormality.

Spina bifida may arise because of chromosome

abnormalities, single gene mutations, or specific envir-

onmental insults such as maternal diabetes mellitus or
prenatal exposure to certain anticonvulsant drugs. The

recurrence risk varies with each of these specific causes.

In most cases, spina bifida is obvious at birth

because of malformation of the spine. The spine may be

completely open, exposing the spinal cord and nerves.

More commonly, the spine abnormality appears as a

mass on the back covered by membrane (meninges) or

skin. Spina bifida may occur any where from the base of

the skull to the buttocks. About 75 percent of abnormal-

ities occur in the lower back (lumbar) region. In rare

instances, the spinal cord malformation may occur

internally, sometimes with a connection to the gastroin-

testinal tract.

In spina bifida, many complications arise, dependent

in part on the level and severity of the spine malforma-

tion. As a rule, the nerves below the level of the abnorm-

ality develop in a faulty manner and fail to function,

resulting in paralysis and loss of sensation below the

level of the spine malformation. Since most abnormal-

ities occur in the lumbar region, the lower limbs are

paralyzed and lack sensation. Furthermore, the bowel

and bladder have inadequate nerve connections, causing

an inability to control bowel and bladder function. Most

infants also develop hydrocephaly, an accumulation of

excess fluid in the four cavities of the brain. At least one

of every seven cases develops findings of Chiari II mal-

formation, a condition in which the lower part of the

brain is crowded and may be forced into the upper part of

the spinal cavity.

There are a number of mild variant forms of spina

bifida, including multiple vertebral abnormalities, skin

dimples, tufts of hair, and localized areas of skin defi-

ciency over the spine. Two variants, lipomeningocele

and lipomyelomeningocele, typically occur in the lower

back area (lumbar or sacral) of the spine. In these condi-

tions, a tumor of fatty tissue becomes isolated among the

nerves below the spinal cord, which may result in tether-

ing of the spinal cord and complications similar to those

with open spina bifida.

Diagnosis

Few disorders are to be confused with open spina

bifida. The diagnosis is usually obvious based on the

external findings at birth. Paralysis below the level of the

abnormality and fluid on the brain (hydrocephaly) may

contribute to the diagnosis. Other spine abnormalities

such as congenital scoliosis and kyphosis, or soft tissue

tumors overlying the spine, are not likely to have these

accompanying findings. In cases in which there are no

external findings, the diagnosis is more difficult and may

not become evident until neurological abnormalities or

hydrocephaly develop weeks, months, or years following

birth.

Prenatal diagnosis may be made in most cases with

ultrasound examination after 12 to 14 weeks of preg-

nancy. Many cases are also detected by the testing of the

mother’s blood for the level of alpha-fetoprotein at about

16 weeks of pregnancy. If the spine malformation is not

skin covered, alpha-fetoprotein from the fetus’s circula-

tion may leak into the surrounding amniotic fluid, a

small portion of which is absorbed into the mother’s

blood.

Treatment

Aggressive surgical and medical management have

improved the survival and function of infants with spina

bifida. Initial surgery may be carried out during the first

days of life, in the hope of providing protection against

injury and infection. Subsequent surgery is often neces-

sary to protect against excessive curvature of the spine,

and in the presence of hydrocephaly, to place an echani-

cal shunt to decrease the pressure and amount of cere-

brospinal fluid in the cavities of the brain. Because of

weakness or paralysis below the level of the spine

abnormality, most children require physical therapy, bra-

cing, and other orthopedic assistance in order to be able

to walk. A variety of approaches including periodic blad-

der catheterization, surgical diversion of urine, and anti-
biotics are used to protect urinary function.

Although most individuals with spina bifida have

normal intellectual function, learning disabilities or

mental retardation occur in a minority. This deficit

may result, in part, from hydrocephaly and/or infections

of the nervous system. Children so affected may benefit

from early educational intervention, physical therapy,

and occupational therapy. Counseling to improve self-

image and lessen barriers to socialization becomes

important in late childhood and adolescence.

Open fetal surgery has been performed for spina

bifida during the last half of pregnancy. After direct clo-

sure of the spine malformation, the fetus is returned to

the womb. By preventing chronic intrauterine exposure

to mechanical and chemical trauma, prenatal surgery
improves neurological function and leads to fewer com-

plications after birth. Fetal surgery is considered experi-

mental, and results have been mixed.
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Prognosis

More than 80 percent of infants born with spina

bifida survive with surgical and medical management.

Although complications from paralysis, hydrocephaly,

Chiari II malformation, and urinary tract deterioration

threaten the well-being of the survivors, the outlook for

normal intellectual function is good.

Prevention

Prevention of isolated spina bifida and other spinal

abnormalities became possible in the 1980s and 1990s.

The major prevention is through the use of folic acid,

one of the B vitamins, for several months prior to and

following conception. The Centers for Disease Control

and Prevention (CDC) recommend the intake of 400

micrograms of synthetic folic acid every day for all

women of childbearing years. For women who have had

a previous child with spina bifida, the CDC recommends

a daily intake of 4 milligrams of synthetic folic acid to

help prevent a recurrence of spina bifida in future

pregnancies.

Parental concerns

Caring for a child with spina bifida can be a daunt-

ing endeavor. Initially, parents may be overwhelmed

with the medical decisions to be made and with the grief

experienced after the birth of a special needs child. Many

parents benefit from early and continuing involvement

of an experienced social worker. There will be a multi-

tude of medical decisions to be made. Children with

spina bifida require a multidisciplinary team of health-

care providers, including surgeons, physicians, and

therapists. Parents may find it helpful to designate a phy-

sician, usually the primary pediatrician, or an experi-

enced rehabilitation counselor to act as an advocate for

their child and to aid them in coordinating their child’s

treatment program.

Parental concerns may be two-fold, medical and

emotional. Medical concerns include monitoring their

child’s condition after surgery. Children with spina

bifida may have many surgical procedures throughout

their lives. Post surgical complications are common but

may often be avoided. Parents will be given care instruc-

tions after each surgery. Children with spina bifida face a

multitude of heath issues such as monitoring bladder and

bowel function, maintaining proper nutrition, prevent-
ing broken bones, promoting healthy growth and devel-

opment, and encouraging activity and mobility. Many

children with spina bifida have non-surgical treatments

as well, such as positional aides to help the child sit and

stand, physical therapy, and bracing and splints usually

of the lower extremities.

Parents of children with spina bifida experience an

array of emotions, including grief, fear, anxiety, and
stress. Spina bifida impacts not only the affected child

but the entire family. Groups and networks of other

families affected by spina bifida can provide valuable

support. Parents may need to be active in ensuring that

their child receives the early intervention and educa-

tional services available in their community. Each state

has programs to encourage healthy development in chil-

dren with special needs.

Finally, parents should remember that most children

with spina bifida live productive and happy lives. For the

most part, children with spina bifida have average or

above-average intelligence. Many of these children can

go on to higher education, have active careers, and live

self-sufficiently. It is important for parents to encourage

Doctor examining a child with spinal bifida. (� Annie Griffiths

Belt/Corbis.)
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strong self esteem in their child and to foster independent

living skills.

Resources

BOOKS

Behrman, Richard E., Robert M. Kliegman, and Hal B. Jenson,

eds. Nelson Textbook of Pediatrics, 16th ed. Philadelphia:
W. B. Saunders, 2000.

Sutton, Amy L. Back and Neck Sourcebook: Basic Consumer
Health Information. Detroit, MI: Omnigraphics, 2004.

ORGANIZATIONS

March of Dimes Birth Defects Foundation. 1275 Mamaroneck

Ave., White Plains, NY 10605. Web site:

<www.modimes.org>.

National Birth Defects Prevention Network.Web site:

<www.nbdpn.org>.

Shriners Hospitals for Children. International Shrine
Headquarters, 2900 Rocky Point Dr., Tampa, FL 33607–

1460. Web site: <www.shrinershq.org>.

Spina Bifida Association of America. 4590 MacArthur Blvd.

NW, Suite 250, Washington, DC 20007–4226. Web site:

<www.sbaa.org>.

Roger E. Stevenson

Deborah L. Nurmi, MS

Spinal cord injury

Definition

Spinal cord injury (SCI) is damage to the spinal cord

that results in a loss of function such as mobility or feel-

ing. The spinal cord does not have to be severed in order

for a loss of function to occur. In most SCI cases, the

spinal cord is intact, but the damage to it results in loss of

function.

Description

The spinal cord and the brain are the two compo-

nents of the central nervous system (CNS). The spinal

cord extends from the base of the brain, down the middle

of the back, to the lower back, and it coordinates move-

ment and sensation in the body. It contains nerve cells,

supporting cells, and long nerve fibers (axons) that con-

nect to the brain and carry signals downward from the

brain along descending pathways and upward to the

brain along ascending pathways. Axons are covered by

sheaths of an insulating whitish substance called myelin,

and the region in which they lie is accordingly called

white matter. The nerve cells themselves, with long

branches (dendrites) that receive signals from other

nerve cells, make up the gray matter that lies in a butter-

fly-shaped region in the center of the spinal cord. Like

the brain, the spinal cord is enclosed in three membranes

(meninges). The innermost layer is called the pia mater,

the middle layer is the arachnoid, and the dura mater is

the tougher outer layer. The spinal cord consists of sev-

eral segments along its length, with higher segments con-

trolling movement and sensation in upper parts of the

body and lower segments controlling the lower parts of

the body. The segments in the neck (cervical region),

referred to as C1 to C8, control signals to the neck, arms,

and hands. Those in the thoracic or upper back region

(T1 to T12) control signals to the torso and some parts of

the arms. Those in the mid-back (upper lumbar region)

just below the ribs (L1 to L5) control signals to the hips

and legs. Finally, the sacral segments (S1 to S5) lie just

below the lumbar segments in the mid-back and control

signals to the groin, toes, and some parts of the legs.

The types of disability associated with SCI thus

depend directly on the type and severity of the injury, the

level of the cord at which the injury occurs, and the

nerve fiber pathways that are damaged. Severe injury to

the spinal cord causes paralysis and complete loss of sen-

sation to the parts of the body controlled by the spinal

cord segments below the point of injury. Spinal cord

injuries also can lead to many complications, including

KEY TERMS

Bracing—Using orthopedic devices to hold joints
or limbs in place.

Chiari II anomaly—A structural abnormality of the
lower portion of the brain (cerebellum and brain-
stem) associated with spina bifida. The lower struc-
tures of the brain are crowded and may be forced
into the foramen magnum, the opening through
which the brain and spinal cord are connected.

Fetus—In humans, the developing organism from
the end of the eighth week to the moment of birth.
Until the end of the eighth week the developing
organism is called an embryo.

Hydrocephalus—An abnormal accumulation of
cerebrospinal fluid within the brain. This accumu-
lation can be harmful by pressing on brain struc-
tures, and damaging them.

Splint—A thin piece of rigid or flexible material
that is used to restrain, support, or immobilize a
part of the body while healing takes place.
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pressure sores and increased susceptibility to respiratory

diseases.

Demographics

According to the National Institute of Neurological

Disorders and Stroke (NINDS), accidents and violence

cause an estimated 10,000 spinal cord injuries each year,

and more than 200,000 Americans live day-to-day with

the disabling effects of SCI. The incidence of spinal cord

injuries peaks among people in their early 20s, with a

small increase in the elderly population due to falls and

degenerative diseases of the spine. SCI is an uncommon

source of morbidity and mortality in children.

Causes and symptoms

According to the National Spinal Cord Injury Asso-

ciation (NSCIA), spinal cord injuries are caused in the

United States by motor vehicle accidents (44%), acts of

violence (24%), falls (22%), sports (8%), and other

causes (2%) such as abscesses, tumors, polio, spina
bifida and Friedrich’s Ataxia, a rare inherited disorder.

For infants, motor vehicle crash is the leading cause of

SCI. Falls rank highest for ages two to nine years and

sports for the 10 to 14 age group. The most common

injury level for the five to 13 age group is the high cervi-

cal spine (C1-C4).

SCI symptoms usually appear immediately after the

injury. However, symptoms can develop slowly, if an

infection or tumor is gradually increasing pressure on the

spinal cord. General symptoms are as follows:

� weakness, poor coordination or paralysis, particularly

below the level of the injury

� numbness, tingling, or loss of sensation

� loss of bowel or bladder control
� pain

When to call the doctor

Immediate medical attention is required if a parent

suspects a child may have injured his or her neck or

back, or if a child has poor coordination or paralysis in

any part of the body. Spinal cord injury is not always

obvious: numbness or paralysis may result immediately

after SCI or later on as swelling gradually occurs in or

around the spinal cord. In either case, the time between

injury and treatment is critical and can significantly

influence the extent of complications and the level of

recovery. Any child who has experienced significant

trauma to the head, back, or neck should be medically

evaluated for the possibility of SCI.

Diagnosis

The possibility of SCI is usually suspected in anyone

with significant trauma to the head and/or neck. Physi-

cians accordingly assume that such patients have a spine

fracture until proven otherwise.

Diagnosis is established with the help of x-rays of

the spine that allow doctors to determine the extent of

the damage. The following imaging tests are also used:

CT scan (computed tomography), MRI (magnetic
resonance imaging), and myelogram (x ray after injec-

tion of dye into the spinal canal).

Treatment

A person suspected of having a spinal cord injury

should not be moved and treatment of SCI begins with

immobilization, commonly achieved by enclosing the

cervical spine in a rigid collar and use of rigid back-

boards. Paramedics and other rescue workers receive

extensive training in immobilizing the spine. Immobili-

zation prevents further injuries to the cord at the scene of

the injury and has helped reduce worsening of any neuro-

logical SCI injury. At the time of injury, treatment is

focused on stabilizing the spine and relieving cord com-

pression. Prompt steroid drug injections (within eight

hours of the injury) are also used to minimize cell

damage and improve the chance of recovery.

Surgery cannot reverse damage to the spinal cord

but is often needed to stabilize the spine to prevent future

pain or deformity. It may involve fusing together verteb-

rae or inserting metal pins; or removing bone chips, bul-

lets, or other foreign objects; or draining fluid to relieve
pressure. Long-term treatment of spinal cord injuries

usually involves drug therapy, the use of neural pros-

theses, and rehabilitation. Complementary treatment

includes nutrition management, psychological counsel-

ing, and careful monitoring by physicians.

Drug therapy

Effective drug therapy for spinal cord injury was

demonstrated in 1990, when methylprednisolone, the

first drug shown to improve recovery from spinal cord

injury, was approved for standard use. Completely paral-

yzed patients given methylprednisolone recover an aver-

age of about 20 percent of their lost motor function, com-

pared to only 8 percent recovery of function in untreated

patients. Partially paralyzed patients recover an average

of 75 percent of their function, compared to 59 percent in

patients who do not receive the drug.
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Neural prostheses

Neural prostheses are used to compensate for lost

function resulting from SCI. These sophisticated electri-

cal and mechanical devices connect with the nervous

system to supplement or replace lost motor and sensory

functions. Neural prostheses contain many intricate com-

ponents, such as implanted stimulators, electrodes, leads

and connectors, sensors, and programming systems.

There are many technical considerations in selecting

each component. The electronic components must be as

small as possible. Biocompatibility between electrodes

and body tissue is also required to prevent the patient

from being harmed by contact with the device. One

device, a neural prosthesis that allows rudimentary hand

control, was approved by the United States Food and

Drug Administration (FDA). Patients control the device

using shoulder muscles. With training, most patients can

open and close their hand in two different grasping

movements and lock the grasp in place by moving their

shoulder in different ways.

Rehabilitation

Rehabilitation techniques can greatly improve

patients’ health and quality of life by helping them learn

to use their remaining abilities. They start by setting

functional goals. Functional goals are a realistic expecta-

tion of activities that a person with SCI eventually should

be able to do with a particular level of injury. These

goals are set during rehabilitation with the medical team.

They help the patient with SCI learn new ways to man-

age his/her daily activities and stay healthy. Developing

independence is especially important to kids, particularly

teenagers. Many hospitals have SCI units geared to help

patients develop their independence, and SCI treatment

centers are operational in several states with special pro-

grams for children. The SCI units include kitchens and

laundry facilities and other equipment so that patients

can learn independent living skills, such as cooking

meals or ironing clothes. A spinal cord injury can also

affect the nerves and muscles and can cause bowel and

bladder problems and skin problems. Children are pre-

pared for these changes during rehabilitation and are

taught the self-care skills needed to deal with these pro-

blems. Parents of spinal cord injured children also need

to learn how to take care of their spinal-cord injured

child. Having a spinal cord injury does not mean that

children have to stop participating in games and enjoy-

able activities. Most SCI units have recreational thera-

pists on staff to show kids how to play wheelchair bas-

ketball, volleyball, and tennis, as well as specially

adapted games.

Alternative treatment

People with spinal cord injuries caused by traumatic

events have in the past been considered hopeless cases

destined to a life of paralysis. But in the last decades of

the twentieth century there were dramatic advances in

spinal cord regeneration research. For example, Swiss

scientist Martin Schwab actually managed to heal spinal

cords in rats and restored their ability to walk. At the

Swedish Karolinska Institute, scientists succeeded in

constructing a bridge of slender nerve filaments to con-

nect a once-severed spinal cord in rats that subsequently

were able to flex their legs. These developments and

others offer paralyzed people some hope. In the early

2000s envisioned treatments include an immune therapy

procedure that has been tested in Israel with human sub-

jects and possibilities for mechanical neural prostheses.

Acupuncture is a more conservative form of alterna-

tive treatment with documented evidence for the reduc-

tion of SCI-related muscle spasms, increased level of

sensation, improved bladder and bowel function,

improvement in lower limb paralysis, with younger

patients reported to have better outcomes.

Nutritional concerns

Because of the changes that occur in the body after

SCI, parents need to understand the role that nutrition

can play in the overall health of a child following a spinal

cord injury.

Special health concerns resulting from SCI are as

follows:

� Bowel management. Individuals with SCI may have

neurogenic bowel, with the result that the messages

from the brain that control the downward muscular

movements of the bowel are either absent or not work-

ing properly, making it difficult for stool to move

through the intestines. SCI diets accordingly include

high fiber and plenty of fluids to regulate bowel

movements.

� Heart problems. SCI presents a greater risk for cardio-

vascular and heart problems, hence the necessity to

limit salt and cholesterol intake.

� Pressure ulcers. Pressure ulcers are always a concern to
individuals with SCI and a diet high in protein, vita-
mins, and minerals is recommended to promote skin

healing.

� Kidney or bladder stones. Individuals with SCI may be

prone to developing calcium stones. Certain beverages

can cause crystals to form in the urine and excessive

consumption of dairy products is accordingly avoided

with water highly recommended as the best drink.
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� Urinary tract infection. The loss of normal bladder

function after SCI places an individual at risk for urin-

ary tract infection. A high fluid intake every day has

been shown to reduce the problem of infections.

� Weight control. After SCI, the metabolic rate is usually

lower. Metabolic rate is how fast a body burns ingested

calories. A lower muscle mass and a decrease in activ-

ities cause a lower metabolic rate, meaning that fewer

calories are needed each day to maintain a desirable

weight. After rehabilitation, the ideal body weight of a

person with SCI is lower than for a nondisabled indivi-

dual. Dieticians normally decrease the amount of cal-

ories by 5 percent for those with paraplegia and 10 to

15 percent for those with tetraplegia (quadriplegia).

Prognosis

The prognosis of SCI depends on the location and

extent of injury. Once the initial injury heals, functional

improvements may continue for at least six months. Any

disability that remains after that point is likely to be per-

manent. Injuries of the neck above C4 with significant

involvement of the diaphragm have worse outcomes.

Although SCI often results in permanent disability, reha-

bilitation can maximize the level of function and help

patients adapt and lead independent, productive lives.

According to the American Association of Neurolo-

gical Surgeons, mortality from SCI is influenced by sev-

eral factors, the most important being the severity of

associated injuries. Because of the force that is required

to fracture the spine, it is not uncommon for the patient

to suffer significant damage to the chest and/or abdomen.

Many of these associated injuries are fatal. For isolated

SCIs, the mortality after one year is roughly 5 to 7 per-

cent. If a patient survives the first 24 hours after injury,

the probability of survival for ten years is approximately

75 to 80 percent. Likewise, the ten-year survival rate for

patients who survived the first year after injury is 87

percent.

Prevention

The following guidelines have been shown to help

prevent SCI:

� use of safe driving practices
� avoidance of situations that may become violent

� keeping firearms locked away

� taking precautions to prevent falls around the home

(walkways free from obstacles, non-slip materials in

bathtubs, etc)

� use of proper safety equipment for sports

The American Academy of Orthopedic Surgeons

(AAOS) also recommends that playgrounds be made

safe to prevent spinal cord injuries. It offers the follow-

ing checklist to help parents assess the safety of their

child’s playground:

� Are any pieces of playground equipment missing sup-

ports, anchors, or footings?

� Are any supports, anchors, or footings damaged or

loose?

� Has the wood started to splinter or rot?
� Are surface materials missing or damaged?

� Are there any missing, loose, or damaged nuts and

bolts on the equipment?

� Are any seats broken?
� Are swing hangers and chains broken or worn?
� Are hooks, rings, or links misshapen or deformed?

� Are there any broken, missing, or loose steps?

� Are any ladder rungs missing, broken, or loose?

� Are tree roots visible or rocks sticking up that could

cause a child to trip and fall?

If the answer to any of these questions is ‘‘Yes,’’ this

playground is not safe for a child. The AAOS recom-

mends that the playground be reported to local park or

school officials or to contact a local orthopedic surgeon

to enquire as how to build a safe, accessible playground

for the area.

Parental concerns

In most cases, SCI requires that the home be modi-

fied to be fully accessible to the injured child. Bathrooms

need to be fitted with a shower chair, grab bars, a shower

wand, a tub lift, or a shower bench. Grab bars should be

installed on three sides of the shower, and non-skid strips

should be applied to the bottom of the shower or tub.

Bedrooms should be located for convenient access to the

bathroom and adequate space should be provided around

the bed for wheelchair access with convenient storage

near the bed for braces, prostheses, and clothing. Light

switches should be lowered for easy access and ramps

should be built to facilitate displacements.

See also Computed tomography; Magnetic reso-

nance imaging.

Resources

BOOKS

Nesathurai, Shanker. The Rehabilitation of People with Spinal
Cord Injury. Oxford, UK: Blackwell Science, 2000.
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KEY TERMS

Axon—A long, threadlike projection that is part of a
neuron (nerve cell).

Central nervous system—Part of the nervous sys-
tem consisting of the brain, cranial nerves, and
spinal cord. The brain is the center of higher pro-
cesses, such as thought and emotion and is
responsible for the coordination and control of
bodily activities and the interpretation of informa-
tion from the senses. The cranial nerves and
spinal cord link the brain to the peripheral ner-
vous system, that is the nerves present in the rest
of body.

Computed tomography (CT)—An imaging techni-
que in which cross-sectional x rays of the body are
compiled to create a three-dimensional image of the
body’s internal structures; also called computed
axial tomography.

Dendrite—A threadlike extension of the cytoplasm
of a neuron that conducts electrical impulses toward
the cell body of the neuron. Usually it spreads out
into many branches..

Gray matter—Areas of the brain and spinal cord
that are comprised mostly of unmyelinated
nerves.

Magnetic resonance imaging (MRI)—An imaging
technique that uses a large circular magnet and
radio waves to generate signals from atoms in the
body. These signals are used to construct detailed

images of internal body structures and organs,
including the brain.

Methylpredisolone—A steroid drug. Methylprediso-
lone administered within eight hours of acute spinal
cord trauma is the first drug shown to improve recov-
ery from spinal cord injury.

Myelin—A fatty sheath surrounding nerves through-
out the body that helps them conduct impulses more
quickly.

Myelogram—An x-ray image of the spinal cord,
spinal canal, and nerve roots taken with the aid of a
contrast dye.

Spina bifida—A birth defect (a congenital malforma-
tion) in which part of the vertebrae fail to develop
completely so that a portion of the spinal cord,
which is normally protected within the vertebral col-
umn, is exposed. People with spina bifida can suffer
from bladder and bowel incontinence, cognitive
(learning) problems, and limited mobility.

Vertebrae—Singular, vertebra. The individual bones
of the spinal column that are stacked on top of each
other. There is a hole in the center of each bone,
through which the spinal cord passes.

White matter—A substance, composed primarily of
myelin fibers, found in the brain and nervous system
that protects nerves and allows messages to be sent
to and from the brain and various parts of the body.
Also called white substance.
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ORGANIZATIONS

American Spinal Injury Association (ASIA). 2020 Peachtree
Road NW, Atlanta, GA 30309–1402. Web site:

<www.asia-spinalinjury.org>.

International Spinal Cord Regeneration Center. PO Box 451,

Bonita, California 91902. Web site:

<www.electriciti.com/~spinal>.

National Association for Home Care (NAHC). 228 7th Street
SE, Washington, DC 20003. Web site: <www.nahc.org>.

National Institute of Neurological Disorders and Stroke
(NINDS). PO Box 5801, Bethesda, MD 20824. Web site:

<www.ninds.nih.gov>.

National Spinal Cord Injury Association (NSCIA). 6701
Democracy Blvd, Suite 300–9, Bethesda, MD 20817.

Web site: <www.spinalcord.org>.

Spinal Cord Society. 19051 County Highway 1, Fergus Falls,
MN 56537–7609. Web site: <http://users.aol.com/

scsweb>.

WEB SITES

‘‘Spinal Cord Injury Rehabilitation.’’ Shriner’s Hospitals for
Children. Available online at <http://www.shrinershq.org/
hospitals/sci.html> (accessed October 13, 2004).

Monique Laberge, Ph.D.

Spinal muscular atrophy
Definition

Spinal muscular atrophy is a term that describes a

number of different conditions, all of which have in com-

mon the gradual deterioration of the voluntary muscles.

Description

Several different conditions fall under the name

spinal muscular atrophy (SMA). These include SMA

type I, also called Werdnig-Hoffmann; SMA type II;

SMA type III, also called Kugelberg-Welander disease;

Kennedy syndrome, or progressive spinobulbar muscular

atrophy; and congenital SMA with arthrogryposis.

Demographics

The autosomal recessive forms of spinal muscular

atrophy are the most common inherited cause of infant

death. Each type of spinal muscular atrophy has an inci-

dence of about 10 to 15 cases in every 100,000 live

births.

Causes and symptoms

All types of spinal muscular atrophy are genetic dis-

eases. Most of the syndromes are autosomal recessive,

meaning that they have no predilection for either sex.

Parents of children with SMA usually carry the gene for

the disease but have no symptoms themselves. A child

who receives two genes (one from each parent) will

express the symptoms of the disease.

Although the entire sequence of abnormalities that

causes spinal muscular atrophy was not delineated as of

2004, there is thought to be an absence or deficiency of a

specific protein necessary for the proper functioning

of the nerve cells responsible for movement (motor

neurons).

SMA type I (Werdnig-Hoffmann disease)

SMA type I is usually noted prior to birth, due to a

decrease in the baby’s movements in utero, or early in

life. Babies with this type of SMA have decreased mus-

cle and trunk tone, resulting in floppiness of the limbs

and weak arm and leg movements. They have difficulty

with swallowing and, therefore, with feeding, and they

have breathing problems. These children are unable to

learn to sit or to stand. The disease is usually fatal prior

to the age of two.

SMA type II

Symptoms of SMA type II are usually noted in a

child between three and 15 months of age. Symptoms

include breathing problems; weak and floppy limbs;

involuntary jerking and twitching of muscles in the arms,

legs, and tongue; abnormal reflexes. Children with SMA

type II may eventually be able to sit, but they are unable

to learn to stand or to walk.

SMA type III (Kugelberg-Welander disease)

Children with SMA type III begin to experience

symptoms between the ages of two and 17 years. Pro-

blems develop that hamper the child’s ability to walk,

run, climb stairs, and rise from a chair. Twitches and tre-

mors may develop in the child’s fingers.

Kennedy syndrome (progressive spinobulbar
muscular atrophy)

This form of spinal muscular atrophy only affects

men; it is an X-linked recessive disorder, meaning

that the defective gene is passed from mother to son.
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Individuals with Kennedy syndrome begin to develop

symptoms between the ages of 15 and 60 years. Charac-

teristic symptoms include increasing weakness of the

tongue and facial muscles, problems with swallowing,

impaired speech, and increased size of the male breast

(gynecomastia). The severity of the symptoms of Ken-

nedy syndrome progress gradually.

Congenital SMA with arthrogryposis

This is one of the rarest forms of spinal muscular

atrophy. It is present at birth, and children exhibit severe

contractures of the joints, resulting in limb deformity;

spinal curvature; deformities of the chest wall; difficul-

ties breathing; abnormally small jaw; and upper eyelid

droop (ptosis).

Diagnosis

Diagnosis is by a combination of clinical observa-

tion; blood tests that reveal an increased level of creatine

kinase (which appears in the blood when muscle tissue is

being broken down); distinctive abnormalities on muscle

biopsy; characteristic electromyographic and nerve con-

duction abnormalities; and genetic testing.

Treatment

There are no cures for any of the forms of spinal

muscular atrophy. The treatments involve addressing the

symptoms and attempting to improve quality of life.

Medical treatment may be necessary for recurrent pneu-
monia and other respiratory infections. Surgery may be

necessary for spinal curvature and severe contractures.

Physical therapy, occupational therapy, and other types

of rehabilitation programs may help individuals achieve

the highest level of functioning possible.

Prognosis

The prognosis for spinal muscular atrophy is vari-

able. Life expectancy is dependent on the degree of

respiratory impairment present. Because of the slow pro-

gression of symptoms, individuals with Types III or

Kennedy syndrome may have normal life spans.

Prevention

There is no way to prevent spinal muscular atrophy.

However, genetic counseling is crucial so that parents

can make informed decisions about having children. In

general, when a family has already had a child with

SMA, each subsequent pregnancy has a 25 percent

chance of producing another child with SMA. Prenatal

testing is available. Parents must then decide whether to

use the information to help them prepare for the arrival

of a baby with SMA or to terminate the pregnancy.

Parental concerns

Caring for a child with SMA can be very challen-

ging and emotionally draining. Support groups, respite

care, and help to support other siblings in the family can

be important adjunct measures.

Resources

BOOKS

‘‘Disorders of Neuromuscular Transmission and of Motor

Neurons.’’ In Nelson Textbook of Pediatrics. Edited by
Richard E. Behrman et al. Philadelphia: Saunders, 2004.

Siddique, Nailah. ‘‘Degenerative Motor, Sensory, and

Autonomic Disorders.’’ In Textbook of Clinical
Neurology. Edited by Christopher G. Goetz. Philadelphia:
Saunders, 2003.

WEB SITES

Muscular Dystrophy Association—USA. 3300 E. Sunrise
Drive, Tucson, AZ 85718. Web site: <www.mdausa.org>.

NIH Neurological Institute., PO Box 5801, Bethesda, MD

20824. Web site: <www.ninds.nih.gov>.

Rosalyn Carson-DeWitt, MD

Spinal tap see Cerebrospinal fluid (CSF)
analysis

Spinocerebellar ataxia see Friedrich’s ataxia

Spirometry see Pulmonary function test

Sports

Definition

Sports are group games and individual activities

involving physical activity and skills.

Description

Sports help children develop physical skills, get

exercise, make friends, have fun, learn to play as a

member of a team, learn to play fair, and improve self-
esteem.
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Participation in sports is a great way of staying

active and offers wonderful rewards for mental health.

Being involved in sports has been proven to help chil-

dren learn valuable skills for dealing with life’s ups

and downs. They teach youth how to interact with

others and work as a team. This skill facilitates work-

ing with others in other ways such as on a class project

or a school play. Sports also help students become

more independent and feel better about themselves.

The result is positive self-esteem and self-confidence,

which are extremely important for determining later

happiness and success.

Sports also offer an enjoyable, exciting environment

in which to learn how to handle both failure and success.

Everyone wins and loses some of the time in both sports

and other endeavors. Winning feels great and empower-

ing but can also cause a young person to feel pressure

and anxiety in the next attempt to win. Losing usually

produces feelings of sadness, depression, and disappoint-

ment. Learning how to cope with these different feelings

fosters good mental health.

Another aspect of sports that contributes to a

healthy mind is goal-setting. Young people who have

goals are more likely to be self-motivated and are

usually able to accomplish more because they know

what they need to do in order to get ahead. Without

goals, adolescents tend to lack direction and focus. In

sports, goal setting is essential for improving individu-

ally and working as a team. This is also true in other

pursuits. For example, if a student wants to get better

grades, reaching specific goals, such as studying for a

certain period of time each night, is the most likely

way to achieve them.

SPORTSMANSHIP American sports culture has

increasingly become a business. The highly stressful and

competitive attitude prevalent at colleges and in profes-

sional sports affects the world of children’s sports and

athletics, creating an unhealthy environment. The atti-

tudes and behavior taught to children in sports carry over

into adulthood. Parents should take an active role in

helping their child develop good sportsmanship, accord-

ing to a 2002 health advisory issued by the journal Clini-
cal Reference Systems.

To help adolescents get the most out of sports, par-

ents need to be actively involved. Quoting from the

American Academy of Child & Adolescent Psychiatry

Web site, parental involvement includes the following

steps:

� providing emotional support and positive feedback

� attending all or some games and talking about them

afterward

� having realistic expectations for your child
� learning the sport and supporting your child’s

involvement

� helping your child talk with you about experiences

with the coach and other team members

� helping your child handle disappointments and losing

� modeling respectful spectator behavior

EXTREME SPORTS Extreme sports in the early 2000s

are becoming increasingly popular among young people.

They offer the thrill of facing difficult challenges and

overcoming obstacles. Extreme sports get the heart

racing and put the body and mind to the test in the face

of danger. However, with the many physical and mental

benefits of extreme sports comes the risk of injuries. It is

essential to work with a trained instructor and use the

necessary safety equipment when doing any kind of

extreme sport.

Extreme sports are not for everyone. However,

those looking for bigger challenges in their quest for

physical fitness have many options, including rock and

ice climbing, surfing, whitewater rafting, wakeboarding,

water-skiing, mountain-bike racing, bicycle stunt-riding,

skydiving, skateboarding, and extreme snowboarding.

There are many camps around the country that teach

extreme sports to kids and teenagers. Anyone can find

the nearest extreme sports camp or more general infor-

mation by typing ‘‘extreme sports’’ on any Internet

search engine. There are thousands of Web sites devoted

to these activities.

Infancy

An infant is capable of participating in only a lim-

ited amount of athletic activity. Still, many parents

worry about their child’s motor skill development and

wonder how they can help develop these skills. The

American Academy of Pediatrics (AAP) advises parents

that normal play with adults is more than enough physi-

cal stimulus to encourage normal development of motor

skills. In years of research, no one has produced any evi-

dence that increased stimulation of infants increases

development of motor skills in later years.

Swimming is perhaps the only sport infants are

really able to participate in. While infants instinctively

hold their breath when immersed in water, pediatricians

warn that they also swallow water, which can produce

hazardous side effects. The AAP advises that infants

should not participate in swimming activities until they

are at least four months old.
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Toddlerhood

Toddlers are naturally curious and exploratory, lead-

ing them to develop independence skills such as walking

and talking. These should be encouraged by adults, as

should frequent interaction with other children their own

age. Athletic activity at this age should be free form and

spontaneous, with adult interference or direction held to

a minimum. The AAP suggests that adult intervention,

such as teaching a child to throw and catch a baseball,

has little effect on later motor skills development, and

they warn that the repetition of such practicing often sti-

fles the natural urge to play creatively. It has also been

shown that until children reach ages of five to seven,

their vision is not sufficiently developed to follow

objects that are moving quickly through their line of

sight, such as thrown balls.

Preschool

Children are not little adults when it comes to sports

and physical activities. As reported in Heidi Splete’s arti-

cle on age-appropriate sports skills, Sally Harris, a pedia-

trician at the Palo Alto Medical Clinic in Palo Alto,

California, asserts that early childhood sports should

focus on skill development rather than competitiveness.

Activities should allow children to learn by trial and

error with minimal instruction. Competition is mostly a

distraction for preschool-age children. Appropriate ath-

letic activities for children of this age are dance, begin-

ning gymnastics (primarily tumbling), and swimming.

Free-form play with peers is probably most important,

both for its socializing effect and for the creative expres-

sion it offers.

Sports activity in early childhood should have three

basic components, according to Harris. They are acquisi-

tion of basic motor skills, social development by the

child’s interaction with coaches and teammates, and

cognitive development in understanding and following

instructions and executing strategy and tactics.

School age

By the age of five or six, children begin rapidly

developing motor skills. Also, posture and balance

become automatic, and reaction times become faster.

However, learning complex rules is often difficult and

trying to teach a child a sport requiring a great deal of

instruction, such as baseball, football, or soccer, may

only cause frustration and a lack of interest. A child’s

inability in these areas can also cause a sense of failure

and provoke a life-long aversion to organized sports.

One good way to get a child interested in sports during

these years is to engage in physical activity the whole

family can participate in, such as taking long walks or

bicycle rides. Most pediatricians suggest that complex

team sports that require coaching or memorization

should be postponed until a child reaches the age of nine

or ten. Between the ages of six and nine years, beginning

soccer and baseball are appropriate sports, especially if

the focus is on getting children interested in sports or

physical activity.

By the time a child reaches adolescence, his or her
interest in sports is most likely at its peak. Children of

this age often collect sports memorabilia, wear clothes

resembling the uniforms of their favorite players, and

spend larger amounts of time watching, participating in,

and talking about sports. At ages 10 through 12, children

can improve traditional athletic skills and master com-

plex motor skills. They are able to play sports involving

strategies and teamwork, but growth spurts can bring

physical and emotional changes that parents and coaches

should be aware of, according to Harris.

In the last several decades of the twentieth century,

there was a dramatic decrease in the number of school

districts that require physical education classes for stu-

dents. As a result, the U.S. Department of Health and

Human Services set an objective to increase the number

of children six years of age and older who exercise on a

daily basis at light to moderate levels for at least 30

minutes.

A 2002 survey of student participation in extracurri-

cular sports activities at middle schools showed a typical

program was offered on average 3.6 hours per week. It

also revealed that 26.7 percent of boys and 22.9 percent

of girls participated in the activities. The most commonly

offered activities at middle schools surveyed were bas-

ketball (31.7%), track and field (10.3%), soccer (9.4%),

tennis (6.7%), and football (5.4%).

Since the middle schools offered a small number of

sports activity programs, the survey recommends middle

schools add a variety of noncompetitive activities, such

as dance, aerobics, martial arts, jogging, walking, and

yoga. Providing programs that appeal to a wider range of

students at all grade levels of middle and high school

would likely increase participation in extracurricular

sports and physical activity programs.

The social benefits of athletics are especially impor-

tant for young girls. In fact, it has been argued that girls

are more in need of the benefits of athletics than boys.

Adolescent girls tend to have lower self-esteem than

boys, and many suffer from the false belief that their

bodies are useful only to the extent that they are attrac-

tive to boys. Statistics compiled by the Women’s Sports

Foundation also demonstrate that young female athletes

receive substantial benefits from participation in sports.
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They found that girls who participated in school athletics

are 92 percent less likely to use drugs, including tobacco

and alcohol; and 80 percent less likely to get pregnant.

Additionally, they are three times more likely to graduate

from college.

Common problems

The most common problem in adolescent sports is

sports-related injuries. An estimated 30 million children

in the United States play in organized sports but about 35

percent drop out each year, usually due to physical injury

or emotional stress. Each year, hospital emergency

rooms see more than 2.6 million sports-related injuries in

young people, according to an article in the April 8, 2002

issue of U. S. News & World Report.

Among children ages 5 to 14 years, the top sports
injuries annually are: bicycling, 336,250; basketball,

193,400; football, 185,740; baseball and softball,

117,250; and soccer, 85,430. The number of other sports

injuries include skateboarding, 49,930; hockey, 25,400;

and gymnastics, 26,950.

Among young people ages 15 to 24 years, the top

sports injuries are: basketball, 277,00; football, 171,290;

bicycling, 95,720; baseball and softball, 88,340; and soc-

cer, 68,790, according to the article. Other sports injuries

included general exercising, 38,560; snowboarding,

29,700; hockey, 28,070; and skateboarding, 27,470.

Parental concerns

The National Athletic Training Association

encourages parents to ask questions of coaches when

their children become involved in sports. These ques-

tions include the following:

� What is the level of the coach’s education? Does it

include training in cardiopulmonary resuscitation
(CPR) and first aid?

� What does the coach do when an injury happens? What

is the protocol for returning to play following an

injury?

� Is there an on-site athletic healthcare provider or con-

sulting team physician? Does the coach knows about

any health conditions of the child and have phone num-

bers where parents can be reached in an emergency?

� Are there emergency medications available for chil-

dren with asthma or allergies?

� What are the inclement weather guidelines, especially

for lightning storms and extreme heat?

� Is the athletic equipment safe, properly fitted, and in

good condition?

� Are there any supervised preseason and in-season con-

ditioning programs?

When to call the doctor

If a child receives a soft tissue injury, such as a strain

or sprain, or a bone injury, the best immediate treatment

is ice, compression, elevation of the injury, and rest. Get

professional treatment if any injury is severe, such as a

fracture, profuse bleeding, dislocated joint, prolonged

swelling, or prolonged or severe pain. Playing rigorous

sports in the heat requires close monitoring of both body

and weather conditions. Heat injuries are always danger-

ous and can be fatal. Children perspire less than adults

and require a higher core body temperature to trigger

sweating. Heat-related illnesses include dehydration,
heat exhaustion (nausea, dizziness, weakness, head-
ache, pale and moist skin, heavy perspiration, normal or

low body temperature, weak pulse, dilated pupils, disor-

ientation, and fainting spells), and heat stroke (headache,

dizziness, confusion, and hot dry skin, possibly leading

to blood vessel collapse, coma, and death). Professional

medical help should be sought for heat stroke, heat

exhaustion, and any other heat-related illnesses that do

not quickly clear up.

Resources
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WI: Purington Press, 2004.
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Ken R. Wells

Sports injuries
Definition

Sports injuries result from acute trauma or repetitive

stress associated with athletic activities. Sports injuries

KEY TERMS

Cardiopulmonary resuscitation (CPR)—An emer-
gency procedure designed to stimulate breathing
and blood flow through a combination of chest
compressions and rescue breathing. It is used to
restore circulation and prevent brain death to a
person who has collapsed, is unconscious, is not
breathing, and has no pulse.

Cognitive ability—Relating to the process of
acquiring knowledge by using reasoning, intuition,
or perception.

Dehydration—An excessive loss of water from the
body. It may follow vomiting, prolonged diarrhea,
or excessive sweating.

Heat exhaustion—A condition of physical weak-
ness or collapse often accompanied by nausea,
muscle cramps, and dizziness, that is caused by
exposure to intense heat.

Heat stroke—A serious condition that results from
exposure to extreme heat. The body loses its ability
to cool itself. Severe headache, high fever, and
hot, dry skin may result. In severe cases, a person
with heat stroke may collapse or go into a coma.

Motor skills—Controlled movements of muscle
groups. Fine motor skills involve tasks that require
dexterity of small muscles, such as buttoning a
shirt. Tasks such as walking or throwing a ball
involve the use of gross motor skills.

Children participating in a basketball game. (� Tom & Dee

Ann McCarthy/Corbis.)
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can affect bones or soft tissue such as ligaments, mus-

cles, and tendons.

Description

Children are more likely to suffer sports injuries

than adults since a child’s vulnerability is heightened by

immature reflexes, an inability to recognize and evaluate

risks, and underdeveloped coordination.

In 2002, about 20.3 million Americans suffered a

sports injury. The highest rate is among children age 5 to

14 years (59.3 per 1000 people). As many as 20 percent

of children who play sports get hurt, and about 25 per-

cent of their injuries are classified as serious. Boys age

12 through 17 are the highest risk group. More than

775,000 boys and girls under age 14 are treated in hospi-

tal emergency rooms each year for sports-related inju-

ries. Between one half and two thirds of childhood sports

injuries occur during practice or in the course of unorga-

nized athletic activity.

Types of sports injuries

About 95 percent of sports injuries are minor soft

tissue traumas. The most common sports injury is a

bruise (contusion). It is caused when blood collects at the

site of an injury and discolors the skin.

Sprains account for one third of all sports injuries. A

sprain is a partial or complete tear of a ligament, a strong

band of tissue that connects bones to one another and sta-

bilizes joints.

A strain is a partial or complete tear of a muscle

(tissue composed of cells that enable the body to move)

or a tendon (strong connective tissue that links muscles

to bones).

Inflammation of a tendon (tendinitis) and inflamma-

tion of one of the fluid-filled sacs that allow tendons to

move easily over bones (bursitis) usually result from

minor stresses that repeatedly aggravate the same part of

the body. These conditions often occur at the same time.

SKELETAL AND BRAIN INJURIES Fractures account

for 5 to 6 percent of all sports injuries. The bones of the

arms and legs are most apt to be broken. Sports activities

rarely involve fractures of the spine or skull. The bones

of the legs and feet are most susceptible to stress frac-

tures, which occur when muscle strains or contractions

make bones bend. Stress fractures are especially com-

mon in ballet dancers, long-distance runners, and in peo-

ple whose bones are thin.

Shin splints are characterized by soreness and slight

swelling of the front, inside, and back of the lower leg

and by sharp pain that develops while exercising and

gradually intensifies. Shin splints are caused by overuse

or by stress fractures that result from the repeated foot

pounding associated with activities such as aerobics,

long-distance running, basketball, and volleyball.

A compartment syndrome is a potentially debilitat-

ing condition in which the muscles of the lower leg grow

too large to be contained within membranes that enclose

them. This condition is characterized by numbness and
tingling. Untreated compartment syndrome can result in

long-term loss of function.

Brain injury is the primary cause of fatal sports-

related injuries. A concussion can result from even

minor blows to the head. A concussion can cause loss of

consciousness and may affect balance, comprehension,

coordination, hearing, memory, and vision.

TREATMENT Treatment for minor soft tissue inju-

ries generally consists of compressing the injured area

with an elastic bandage, elevation, ice, and rest.

Anti-inflammatory medications, taken by mouth or

injected into the swelling, may be used to treat bursitis.

Anti-inflammatory medications and exercises to correct

muscle imbalances are often used to treat tendinitis. If

the athlete keeps stressing inflamed tendons, they may

rupture, and casting or surgery is sometimes necessary to

correct this condition. Orthopedic surgery may be

required to repair serious sprains and strains.

Controlling inflammation as well as restoring nor-

mal use and mobility are the goals of treatment for over-

use injuries. Athletes who have been injured are usually

advised to limit their activities until their injuries are

healed. The physician may suggest special exercises or

behavior modifications for athletes who have had several

injuries. Athletes who have been severely injured may be

advised to stop playing completely.

Preschool

Appropriate athletic activities for children of this

age are dance, beginning gymnastics (primarily tum-

bling), and swimming. The most common injuries are

sprains and strains of soft tissue such as muscles and

tendons.

School age

No matter what the form of specific training or sport

activity, stretching and flexibility drills should be

included in any pre-participation or warm-up program,

even in the very young. Many studies have documented

a very low incidence of injury in the total spectrum of
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youth sporting endeavors, according to the American

Orthopaedic Society for Sports Medicine (AOSSM).

The occurrence of injury in the pre-puberty athlete

has been documented as being much lower than in the

post-puberty athlete, and lower in post-puberty than in

the young adult. This is probably due to the fact that the

younger athlete has a lower ratio of kinetic energy to

body mass, which means the more immature the physical

body, the lower the speed and power.

Since the magnitude of injury is almost always

directly related to energy expended in a traumatic event,

the younger athlete is less likely to get injured than his

older counterpart. The athletic injuries that do occur are

usually minor contusions and sprains. Fractures, disloca-

tions, and major ligament injuries can happen but are

more common in older age groups. Scientific studies

have failed to document a significant increase in injuries

to the growth areas of bones in young athletes. Only in

extreme cases, such as young gymnasts in intense train-

ing for long periods of time, are some athletes at risk for

growth plate injuries.

CONTACT VERSUS NON-CONTACT SPORTS The

most notable examples of contact sports practiced in the

United States are football, ice hockey, wrestling, and

basketball. In each of these sports the athlete’s body is

used to physically control the opponent and, thus, to

influence the play of the game. Using the body in this

manner creates the opportunity for injury.

The majority of injuries in these contact sports are

bruises and scrapes. The more significant injuries such

as fractures, dislocations, or major ligament damage

occur in the post-pubescent athlete. Parents should be

responsive to complaints of pain and discomfort from

athletes in all age groups and be aware that any athlete

who is not playing up to skill level may be suffering

from a significant injury.

In non-contact sports, major fractures, dislocations,

or soft-tissue injuries are usually associated with acci-

dental rather than intended collisions. Minor sprains,

muscle pulls, blisters, and overuse syndrome are com-

monly seen injuries in non-contact sports, according to

the AOSSM.

The overuse syndrome is usually related to sports

requiring repetitive, high-stress motion such as tennis,

swimming, track, golf, and baseball. Injury occurs as a

result of constant repetition of a particular movement.

Stress fractures, shin splints, and tendonitis are examples

of overuse injuries.

The treatment in each case entails early recognition

of the problem, followed by abstinence from competition

or at least a decrease or change in training until the

affected area is totally symptom free. Training intensity

and duration can then increase again. Return to the pre-

vious level of training should be gradual and well

planned. If the symptoms of overuse persist beyond a

few days of rest or if they recur, a physician should eval-

uate the athlete.

Common problems

Common causes of sports injuries include athletic

equipment that malfunctions or is used incorrectly, falls

by athletes, forceful high-speed collisions between

players, and wear and tear on areas of the body that are

continually subjected to stress. Symptoms include

instability or obvious dislocation of a joint, pain, swel-

ling, and weakness.

Parental concerns

Every child who plans to participate in organized

athletic activity should have an annual pre-season sports

physical. This special examination is performed by a

pediatrician or family physician who carefully evaluates

the site of any previous injury, possibly recommends

special stretching and strengthening exercises to help

growing athletes create and preserve proper muscle and

joint interaction, and pays special attention to the cardio-

vascular and skeletal systems.

Telling the physician which sport the athlete plays

helps the physician determine which parts of the body

are subjected to the most stress. The physician then is

able to suggest to the athlete steps to take to minimize

the chance of getting hurt.

Other injury-reducing game plans include:

� being in shape
� knowing and obeying the rules that regulate the

activity

� not playing when tired, ill, or in pain
� not using steroids, which can improve athletic perfor-

mance but cause life-threatening problems

� taking good care of athletic equipment and using it

properly

� wearing appropriate protective equipment

When to call the doctor

A physician, pediatrician, sports medicine physi-

cian, or orthopedic surgeon should evaluate symptoms

that persist, intensify, or reduce the athlete’s ability to

play without pain. Prompt diagnosis often can prevent
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minor injuries from becoming major problems or causing

long-term damage.

A doctor should examine anyone who has the fol-

lowing symptoms:

� people who are prevented from playing by severe pain

associated with acute injury

� people whose ability to play has declined due to

chronic or long-term consequences of an injury

� people whose injury has caused visible deformities in

an arm or leg.

The physician will perform a physical examination,

ask how the injury occurred, and what symptoms the

patient has experienced. X rays and other imaging stu-

dies of bones and soft tissues may be ordered. Anyone

who has suffered a blow to the head should be examined

immediately, and at five-minute intervals until normal

comprehension has returned. The initial examination

measures the athlete’s awareness, concentration, and

short-term memory. Subsequent evaluations of concus-

sion assess dizziness, headache, nausea, and visual dis-

turbances. In most cases, a physician should be consulted

for athletes with head injuries.
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Teenage girl with a knee injury from playing soccer. (� Tom Stewart/Corbis)
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Sprains and strains

Definition

A sprain is damage to or tearing of ligaments or a

joint capsule. A strain refers to damage to or tearing of a

muscle.

Description

When excessive force is applied to a joint, the liga-

ments that hold the bones together may be torn or

damaged. This action results in a sprain, and its serious-

ness depends on how badly the ligaments are torn. Any

joint can be sprained, but the most frequently injured

joints are the ankle, knee, and finger.

Strains are tears in the muscle. Sometimes called

pulled muscles, they usually occur because of overexer-

tion or improper lifting techniques. Straining the muscles

of the back is common.

Demographics

Sprains and strains are common. Anyone can have

them. Children under age eight are less likely to have

sprains than are older people. Children’s ligaments are

tighter, and their bones are more apt to break before a

ligament tears. People who are active in sports suffer

more strains and sprains than less active people. How-

ever, being overweight and generally inactive also

increases the chance of developing a strain or sprain.

Repeated sprains in the same joint make the joint less

stable and more prone to future sprains.

Causes and symptoms

Any unfamiliar activity that stresses a muscle or

joint may cause a strain or sprain. Heavy lifting, falls,

and playing a sport without warming up or conditioning

are common causes. There are three grades of sprains.

KEY TERMS

Anti-inflammatory—A class of drugs, including
nonsteroidal anti-inflammatory drugs (NSAIDs)
and corticosteroids, used to relieve swelling, pain,
and other symptoms of inflammation.

Bursitis—Inflammation of a bursa, a fluid-filled
cavity or sac. In the body, bursae are located at
places where friction might otherwise develop.

Cardiovascular—Relating to the heart and blood
vessels.

Compartment syndrome—A condition in which
the blood supply to a muscle is cut off because the
muscle swells but is constricted by the connective
tissue around it.

Concussion—An injury to the brain, often resulting
from a blow to the head, that can cause temporary
disorientation, memory loss, or unconsciousness.

Kinetic energy—The energy that the body has
because of its motion.

Repetitive stress injury—An injury resulting from a
repeated movement such as typing or throwing a
ball.

Tendinitis—Inflammation of a tendon (a tough
band of tissue that connects muscle to bone) that is
often the result of overuse over a long period of
time.
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Grade I sprains are mild injuries in which there is no

tearing of the ligament and no joint function is lost,

although there may be tenderness and slight swelling.

Grade II sprains are caused by a partial tear in the liga-

ment. These sprains are characterized by obvious swel-

ling, extensive bruising, pain, difficulty bearing weight,

and reduced function of the joint. Grade III, or third

degree, sprains are caused by complete tearing of the

ligament where there is severe pain, loss of joint func-

tion, widespread swelling and bruising, and the inability

to bear weight. These symptoms are similar to those of

bone fractures.

Strains can range from mild muscle stiffness to great

soreness. Strains result from overuse of muscles, impro-

per use of the muscles, or as the result of injury in

another part of the body when the body compensates for

pain by altering the way it moves.

When to call the doctor

Parents should call the doctor if their child experi-

ences intense pain and swelling that does not improve

within 24 to 48 hours; if their child cannot bear weight

on the joint; if the child cannot use the muscle at all; or if

there is a popping sensation in the joint when it is

moved.

Diagnosis

Grade I sprains and mild strains are usually self-

diagnosed. Grade II and III sprains are often seen by a

physician, who x rays the area to differentiate between a

sprain and a fracture. An MRI may be done to look for

ruptured ligaments in a joint.

Treatment

Grade I sprains and mild strains can be treated at

home. Basic first aid for sprains consists of RICE: Rest;

Ice for 48 hours; Compression (wrapping in an elastic

bandage); and Elevation of the sprain above the level of

the heart. Over-the-counter pain medication such as

acetaminophen (Tylenol) or ibuprofen (Motrin) can be

taken for pain.

In addition to RICE, people with grade II and grade

III sprains in the ankle or knee often need to use crutches

until the sprains have healed enough to bear weight.

Sometimes, physical therapy or home exercises are

needed to restore the strength and flexibility of the joint.

Grade III sprains are usually immobilized in a cast

for several weeks to see if the sprain heals. Pain medica-

tion is prescribed. Surgery may be necessary to relieve

pain and restore function. Athletic people under age 40

are the most likely candidates for surgery, especially

with grade III knee sprains. For complete healing, physi-

cal therapy usually follows surgery.

Alternative treatment

Alternative practitioners endorse RICE and conven-

tional treatments. In addition, nutritional therapists

recommend vitamin C and bioflavonoids to supplement

a diet high in whole grains, fresh fruits, and vegetables.

Anti-inflammatories such as bromelain (a proteolytic

enzyme from pineapples) and tumeric (Curcuma longa)
may also be helpful. The homeopathic remedy arnica

(Arnica montana) may be used initially for a few days,

followed by ruta (Ruta graveolens) for joint-related inju-
ries or Rhus toxicodendron for muscle-related injuries. If

surgery is needed, alternative practitioners can recom-

mend pre- and post-surgical therapies that enhance

healing.

Prognosis

Moderate sprains heal within two to four weeks, but

it can take months to recover from severe ligament tears.

Until the early 2000s, tearing the ligaments of the knee

meant the end to an athlete’s career. Subsequent

improved surgical and rehabilitative techniques offer the

possibility of complete recovery. However, once a joint

has been sprained, it never is as strong as it was before.

Prevention

Sprains and strains can be prevented by warming-up

before exercising, using proper lifting techniques, wear-

ing properly fitting shoes, and taping or bracing the joint.

Swelling is a symptom of a sprained ankle. (� Dr. P. Marazzi/

Photo Researchers, Inc.)
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Parental concerns

Parents should be aware that repeated spraining of a

joint weakens it. It may be necessary for the child to do

exercises to strengthen the joint after a serious sprain.

Parents should allow plenty of time for strains and

sprains to heal before allowing their child to return to

strenuous athletics.
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Sprue see Celiac disease

SSRIs see Antidepressants

Stanford-Binet intelligence
scales

Definition

The Stanford-Binet intelligence scale is a standar-

dized test that assesses intelligence and cognitive abil-

ities in children, beginning at age two, and in adults.

Purpose

The Stanford-Binet intelligence scale is used as a

tool in school placement, in determining the presence of

a learning disability or a developmental delay, and in

tracking intellectual development. In addition, it is some-

times included in neuropsychological testing to assess

the brain function of individuals with neurological

impairments.

Description

The Stanford-Binet intelligence scale is a direct des-

cendent of the Binet-Simon scale, the first intelligence

scale created in 1905 by psychologist Alfred Binet

(1857–1911) and Theophilus Simon. Lewis Terman

(1877–1956) published the Stanford-Binet scale initially

in 1916. As of 2004, the scale had been revised five

times—in 1937, 1960 (with a scoring change of this ver-

sion in 1973), 1986, and 2003.

Beginning with the fourth revision (1986), the test

underwent design changes to include a larger, more

diverse, representative sample in order to minimize the

gender and racial inequities that had been criticized in

earlier versions of the test. Originally designed for chil-

dren only, with the fifth edition (2003) the Stanford-

Binet can be used on anyone older than two years of age.

The Stanford-Binet scale tests intelligence across

six areas: general intelligence, knowledge, fluid reason-

ing, quantitative reasoning, visual-spatial processing,

and working memory. These areas are covered by ten

subtests that include activities measuring both verbal and

non-verbal intelligence. Activities include verbal absurd-

ities, picture absurdities, verbal analogies, form patterns,

procedural knowledge, sentence and word memory, posi-

tion and direction, early reasoning, and quantitative

reasoning.

All test subjects take two initial routing tests: a voca-

bulary test and a matrices test (which assesses non-verbal

reasoning). The results of these tests, along with the sub-

ject’s age, determines the number and level of subtests to

be administered.

Total testing time is around 45 to 60 minutes,

depending on the child’s age and the number of subtests

given. Raw scores are based on the number of items

answered and are converted into a standard age score

corresponding to age group, similar to an IQ measure.

Precautions

Intelligence testing requires a clinically trained

examiner. The Stanford-Binet intelligence scale should

KEY TERMS

Ligament—A type of tough, fibrous tissue that con-
nects bones or cartilage and provides support and
strength to joints.
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be administered, scored, and interpreted by a trained pro-

fessional, preferably a psychologist.

Children with physical disabilities may require cer-

tain accommodations when taking the test, such as extra

time for tasks, rest breaks, or instructions received in an

alternate format (e.g., signing for a deaf child). The

examiner should be made aware of a child’s potential

limitations before the day of the test so that appropriate

accommodations are available.

Normal results

Scoring for the Stanford-Binet generates a verbal IQ

score (VIQ), a non-verbal IQ score (NIQ), and a full-

scale IQ (FSIQ). It is a standardized test, meaning that

norms are established during the design phase of the test

by administering the test to a large, representative sam-

ple of the test population (in the case of the fifth edition,

data from the 2000 U.S. census were used). The test has

a mean, or average, standard score of 100 and a standard

deviation of 15 for composite scores (subtests have a

mean of 10 and a standard deviation of 3). The standard

deviation indicates how far above or below the norm the

subject’s score is. For example, an eight-year-old is

assessed with the Stanford-Binet scale and achieves a

standard age score of 115. The mean score of 100 is the

average level at which all eight-year-olds in the repre-

sentative sample performed. This child’s score would be

one standard deviation above that norm.

While standard age scores provide a reference point

for evaluation, they represent an average of a variety of

skill areas. A trained psychologist evaluates and inter-

prets an individual’s performance on the scale’s subtests

to discover strengths and weaknesses and offer recom-

mendations based upon these findings.

Parental concerns

Test anxiety can have a negative impact on a child’s

performance, so parents should attempt to take the stress

off their child by making sure they understand that it is

the effort and attention they give the test, not the final

score, that matters. Parents can also ensure that their chil-

dren are well-rested on the testing day and have a nutri-

tious meal beforehand.

Resources
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Scales: Content and Psychometrics.’’ Stanford-Binet

KEY TERMS

Norms—A fixed or ideal standard; a normative or
mean score for a particular age group.

Representative sample—A random sample of peo-
ple that adequately represents the test-taking popu-
lation in age, gender, race, and socioeconomic
standing.

Standard deviation—A measure of the distribution
of scores around the average (mean). In a normal
distribution, two standard deviations above and
below the mean includes about 95% of all
samples.

Standardization—The process of determining
established norms and procedures for a test to act
as a standard reference point for future test results.

Teenage girl taking an intelligence test. (� Lew Merrim/

Science Source/Photo Researchers, Inc.)
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Staphylococcal infections
Definition

Staphylococcal (staph) infections are communicable

diseases caused by certain bacteria and generally charac-

terized by the formation of abscesses. They are the lead-

ing cause of primary infections originating in hospitals

in the United States.

Description

Classified since the early twentieth century as

among the deadliest of all disease-causing organisms,

staphylococcal bacteria exist on the skin or inside the

nostrils of 20 to 30 percent of healthy people. It is some-

times found in breast tissue, the mouth, and the genital,

urinary, and upper respiratory tracts.

Staph bacteria are usually harmless; however, when

an injury or a break in the skin enables the organisms to

invade the body and overcome the body’s natural

defenses, consequences can range from minor discom-

fort to death.

Demographics

Infection is most apt to occur in newborns; children

whose immune systems have been undermined by radia-

tion treatments, chemotherapy, or medication; those

with surgical incisions or skin disorders; and among peo-

ple with serious illnesses such as cancer, diabetes, and

lung disease. Children are also more at risk for staph

infections if they have HIV/AIDS or other diseases that

compromise immune function, have a catheter or

implanted prosthetics, are hospitalized, have open

wounds, or live in close quarters with a large group of

others. It is not clear exactly how many staph infections

occur each year, but it is the most common infection that

begins in the hospital.

Causes and symptoms

Staph infections produce pus-filled pockets

(abscesses) located just beneath the surface of the skin or

deep within the body. A localized staph infection is con-

fined to a ring of dead and dying white blood cells and

bacteria. The skin above it feels warm to the touch. Most

of these abscesses eventually burst, and pus that leaks

onto the skin can cause new infections.

A small fraction of localized staph infections enter

the bloodstream and spread through the body. In chil-

dren, these systemic (affecting the whole body) or disse-

minated infections frequently affect the ends of the long

bones of the arms or legs, causing a bone infection called

osteomyelitis. Other abscesses that can develop from

staph infection include those of the brain, heart, kidneys,

liver, lungs, or spleen.

Staphylococcus aureus

Named for the golden color of the bacteria grown

under laboratory conditions, Staphylococcus aureus is a
hardy organism that can survive in extreme temperatures

or other inhospitable circumstances. About 70 to 90 per-

cent of the population carry this type of staph in their

nostrils at some time in their lives. Although present on

the skin of only 5 to 20 percent of healthy people, as

many as 40 percent of individuals carry it elsewhere,

such as in the throat, vagina, or rectum, for varying peri-

ods of time, from hours to years, without developing

symptoms or becoming ill.

S. aureus flourishes in hospitals, where it infects

healthcare personnel and infects patients who have had

surgery, have open wounds, have acute dermatitis, insu-
lin-dependent diabetes, or dialysis-dependent kidney dis-

ease, or who receive frequent allergy-desensitization

injections. Staph bacteria can also contaminate bed-

clothes, catheters, and other objects.

S. aureus causes a variety of infections. Boils and

inflammation of the skin surrounding a hair shaft (folli-

culitis) are the most common. Toxic shock (TSS) and

scalded skin syndrome (SSS) are among the most

serious.
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TOXIC SHOCK Toxic shock syndrome is a life-

threatening infection characterized by severe headache,
sore throat, fever as high as 105�F (40.5�C), and a

sunburn-like rash that spreads from the face to the rest of

the body. Symptoms appear suddenly. They also include

dehydration and watery diarrhea.

Inadequate blood flow to peripheral parts of the

body (shock) and loss of consciousness occur within the

first 48 hours. Between the third and seventh day of ill-

ness, skin peels from the palms of the hands, soles of the

feet, and other parts of the body. Kidney, liver, and mus-

cle damage often occur.

SCALDED SKIN SYNDROME Rare in adults and most

common in newborns and other children under the age of

five, scalded skin syndrome originates with a localized

skin infection. A mild fever and/or an increase in the

number of infection-fighting white blood cells may

occur.

A bright red rash spreads from the face to other parts

of the body and eventually forms scales. Large, soft blis-

ters develop at the site of infection and elsewhere. When

they burst, they expose inflamed skin that looks as if it

had been burned.

MISCELLANEOUS INFECTIONS S. aureus can also

cause the following:

� arthritis
� bacteria in the bloodstream (bacteremia)

� pockets of infection and pus under the skin

(carbuncles)

� tissue inflammation that spreads below the skin, caus-

ing pain and swelling (cellulitis)

� inflammation of the valves and walls of the heart

(endocarditis)

� inflammation of tissue that encloses and protects the

spinal cord and brain (meningitis)

� inflammation of bone and bone marrow (osteomyelitis)

� pneumonia

Other strains of staphylococci

S. EPIDERMIDIS Capable of clinging to tubing (such

as that used for intravenous feeding), prosthetic devices,

and other non-living surfaces, S. epidermidis is the

organism that most often contaminates devices that pro-

vide direct access to the bloodstream.

The primary cause of bacterial infection in hospital

patients, this strain of staph is most likely to infect cancer

patients, whose immune systems have been compro-

mised and high-risk newborns receiving intravenous

supplements.

S. epidermidis also accounts for two of every five

cases of prosthetic valve endocarditis. Prosthetic valve

endocarditis is inflammation that occurs as a complica-

tion of the implantation of an artificial valve in the heart.

Although contamination usually occurs during surgery,

symptoms of infection may not become evident until a

year after the operation. More than half of the patients

who develop prosthetic valve endocarditis die.

Causes and symptoms

Staph bacteria can spread through the air, but infec-

tion is almost always the result of direct contact with

open sores or body fluids contaminated by these organ-

isms. Staph bacteria often enter the body through

inflamed hair follicles or oil glands. Or they penetrate

skin damaged by burns, cuts and scrapes, infection,

insect bites, or wounds.

Multiplying beneath the skin, bacteria infect and

destroy tissue in the area where they entered the body.

Staph infection of the blood (staphylococcal bacteremia)

develops when bacteria from a local infection infiltrate

the lymph glands and bloodstream. These infections,

which can usually be traced to contaminated catheters or

intravenous devices, cause persistent high fever. They

may cause shock. They also can cause death within a

short time.

When to call the doctor

The following are common symptoms of staph

infection:

� pain or swelling around a cut or an area of skin that has
been scraped

� boils or other skin abscesses
� blistering, peeling, or scaling of the skin (This symp-

tom is most common in infants and young children.)

� enlarged lymph nodes in the neck, armpits, or groin

A family physician should be notified whenever the

following symptoms are present:

� Lymph nodes in the neck, armpits, or groin become

swollen or tender.

� An area of skin that has been cut or scraped becomes

painful or swollen, feels hot, or produces pus. These

symptoms may mean the infection has spread to the

bloodstream.
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� A boil or carbuncle appears on any part of the face or

spine. Staph infections affecting these areas can spread

to the brain or spinal cord.

� A boil becomes very sore. Usually a sign that infection

has spread, this condition may be accompanied by

fever, chills, and red streaks radiating from the site of

the original infection.

� Boils develop repeatedly. This type of recurrent infec-

tion could be a symptom of diabetes.

Diagnosis

Blood tests that show unusually high concentrations

of white blood cells can suggest staph infection, but diag-

nosis is based on laboratory analysis of material removed

from pus-filled sores and on analysis of normally unin-

fected body fluids such as blood and urine. Also, x-rays

can enable doctors to locate internal abscesses and esti-

mate the severity of infection. Needle biopsy (removing

tissue with a needle, then examining it under a micro-

scope) may be used to assess if any bones are infected.

Treatment

Superficial staph infections can generally be cured

by keeping the area clean, using soaps that leave a germ-

killing film on the skin, and applying warm, moist com-

presses to the affected area for 20 to 30 minutes three or

four times a day.

Severe or recurrent infections may require a seven

to 10 day course of treatment with penicillin or other oral

antibiotics. The location of the infection and the identity
of the causal bacteria determine which of several effec-

tive medications should be prescribed.

In case of a more serious infection, antibiotics may

be administered intravenously for as long as six weeks.

Intravenous antibiotics are also used to treat staph infec-

tions around the eyes or on other parts of the face.

Surgery may be required to drain or remove

abscesses that form on internal organs or on shunts or

other devices implanted inside the body.

Alternative treatment

Alternative therapies for staph infection are meant

to strengthen the immune system and prevent recur-

rences. Among the therapies believed to be helpful for

the person with a staph infection are yoga (to stimulate

the immune system and promote relaxation), acupunc-

ture (to draw heat away from the infection), and herbal

remedies. Herbs that may help the body overcome, or

withstand, staph infection include the following:

� Garlic (Allium sativum). This herb is believed to have

antibacterial properties. Herbalists recommend con-

suming three garlic cloves or three garlic oil capsules a

day, starting when symptoms of infection first appear.

� Cleavers (Galium aparine). This anti-inflammatory

herb is believed to support the lymphatic system. It

may be taken internally to help heal staph abscesses

and reduce swelling of the lymph nodes. A cleavers

compress can also be applied directly to a skin

infection.

� Goldenseal (Hydrastis canadensis). Another herb

believed to fight infection and reduce inflammation,

goldenseal may be taken internally when symptoms of

infection first appear. Skin infections can be treated by

making a paste of water and powdered goldenseal root

and applying it directly to the affected area. The pre-

paration should be covered with a clean bandage and

left in place overnight.

� Echinacea (Echinacea spp.). Taken internally, this

herb is believed to have antibiotic properties and is also

thought to strengthen the immune system.

� Thyme (Thymus vulgaris), lavender (Lavandula offici-
nalis), or bergamot (Citrus bergamot) oils. These oils

are believed to have antibacterial properties and may

help to prevent the scarring that may result from skin

infections. A few drops of these oils are added to water

and then a compress soaked in the water is applied to

the affected area.

� Tea tree oil (Melaleuca spp.). Another infection-fight-

ing herb, this oil can be applied directly to a boil or

other skin infection.

Prognosis

Most healthy people who develop staph infections

recover fully within a short time. Others develop

repeated infections. Some become seriously ill, requiring

long-term therapy or emergency care. A small percen-

tage die.

Doctors and researchers are becoming increasingly

concerned about staph infections that are resistant to

antibiotics. A bacterium that is considered resistant is

one that can no longer be treated effectively using the

antibiotics that are commonly prescribed for that

type of infection. Resistant staph infections can usually

be treated effectively with other antibiotics. Children

who are most at risk for resistant staph infections are

those who have been in the hospital or have serious

underlying medical conditions. According to the Cen-

ters for Disease Control, although it is not clear how

many cases of resistant staph infections occur each

year, they are thought to be very rare. They recommend
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treating all infections promptly and only prescribing

antibiotics when there is an underlying bacterial cause

for the disease (antibiotics are not effective against

viruses) to help reduce the occurrence of bacteria

becoming resistant to antibiotics.

Prevention

Healthcare providers and patients should always

wash their hands thoroughly with warm water and soap

after treating a staph infection or touching an open

wound or the pus it produces. Pus that oozes onto the

skin from the site of an infection should be removed

immediately. This affected area should then be cleansed

with antiseptic or with antibacterial soap.

To prevent infection from spreading from one part of

the body to another, it is important to shower rather than

bathe during the healing process. Because staph infection

is easily transmitted from one member of a household to

others, towels, washcloths, and bed linens used by some-

one with a staph infection should not be used by anyone

else. They should be changed daily until symptoms disap-

pear, and laundered separately in hot water with bleach.

Children should frequently be reminded not to share

brushes, combs, or hair accessories.

Parental concerns

Staph infections are most likely to occur after a

child has had surgery or a wound of some kind. A good

way to help prevent staph infections of wounds is to keep

the wound clean and dry. Children who have staph infec-

tions, especially skin infections, should be kept away

from others whom they are likely to infect, and their bed-

ding, clothes, and other things that may have touched the

wound should be cleaned with hot soapy water and

bleach.

Resources

BOOKS

Honeyman, Allen, Herman Friedman, and Mauro Bendinelli,

eds. Staphylococcus Aureus Infection and Disease. New
York: Kluwer Academic, 2001.

PERIODICALS

Zoler, Mitchell L. ‘‘Community-Acquired MRSA Infections

Rising: Pediatric, Soft Tissue Infections.’’ Family
Practice News 34, no. 11 (June 2004): 7–8.

Tish Davidson, A.M.

Maureen Haggerty

STDs see Sexually transmitted diseases

Stealing
Definition

Stealing is taking another person’s property without

permission.

Description

Stealing is taking someone’s property without per-

mission. Very young children do not understand the

concept of personal property. When they see something

they want, they simply take it. Young children generally

take things for immediate use only, whereas older chil-

dren will take them ‘‘for keeps.’’ Since they have no

sense of personal property, young children should not

be accused of stealing when they take another person’s

things without permission. However, the concept of

stealing should be explained right from the start, even

before the child can understand. If a parent, teacher, or

other adult simply tells the child, ‘‘Don’t take Sally’s

crayon,’’ the child will believe only that taking Sally’s

crayon is wrong, while taking a crayon from Juan, or a

cookie from Sally, is okay. A child must be told repeat-

edly that taking other people’s things is wrong in order

to develop an understanding of the broader concept of

stealing.

Most children have a basic sense of ‘‘mine’’ and

‘‘not mine’’ by the age of two and can therefore begin to

learn respect for other people’s possessions. However, a

true understanding of the harmful nature of stealing does

not begin to develop until about age five to seven. At this

age, children are deterred from stealing mostly by their

fear of parental disapproval. Internal motivations of con-

KEY TERMS

Abscess—A localized collection of pus in the skin
or other body tissue caused by infection.

Endocarditis—Inflammation of the inner mem-
brane lining heart and/or of the heart valves caused
by infection.
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science and guilt do not develop until the middle child-

hood years. Once the recognition of property boundaries

develops, stealing becomes an intentional act that must

be addressed more deliberately.

Children steal for a number of reasons. Young chil-

dren, or older children who have not developed sufficient

self-control, may steal to achieve instant gratification

when an object cannot be obtained immediately by hon-

est means. Older children may steal to gain a sense of

power, to acquire status with peers who resist authority,

to get attention, to take revenge on someone who has

hurt them, to alleviate boredom, or to vent unresolved

feelings of anger or fear. Children who steal are often

expressing displaced feelings of anxiety, rage, or aliena-
tion resulting from a disruption in their life, such as a

parent’s divorce or remarriage.

People who feel excluded or disconnected from

society have fewer qualms about stealing, because they

have less sense of respect, trust, or responsibility in rela-

tion to the community. They may even purposely steal in

retaliation for the pain they feel society has inflicted on

them. Studies have shown a direct correlation between

stealing and alienation. Community-building programs

in U.S. high schools have greatly reduced the incidence

of theft by developing a sense of unity among the stu-

dents and faculty. When a child feels integrated into a

community, he or she is more likely to support all mem-

bers of that community. Stealing becomes less tempting

in a mutually supportive environment.

A child who is caught stealing for the first time

should be treated compassionately; the focus should be

on the reason(s) for the act rather than on the act itself.

Parents, teachers, or other adult caregivers need to dis-

cern if the child lacks self-control, is angry (and with

whom), needs attention, is bored, feels pressured by

peers to cross boundaries, feels alienated from the com-

munity, has poor self-esteem, or needs to develop more

positive moral values. A habitual stealer is expressing a

serious internal problem that needs close attention. Chil-

dren at risk of becoming habitual stealers often times

have the following characteristics: low self-esteem;

strong desires and weak self-control (impulsiveness); a

lack of sensitivity to others; are angry, bored, or feel dis-

connected; spend a great deal of time alone; have

recently experienced a significant disruption in their

lives. Stealing is a behavior problem, not a character pro-

blem. The behavior can be corrected if the underlying

difficulty is resolved.

Preschool

Children under the age of five generally are not suf-

ficiently able to understand the concept of property to

realize that they are stealing. Even though they might not

understand, parents of children this age should make the

child give back whatever was stolen and should explain

why stealing is bad and how it hurts other people. The

child should not be labeled bad, but the lesson should be

made clear that stealing is wrong.

Elementary school

Children in elementary school generally are devel-

oped enough to understand that stealing is wrong and

why it is wrong. When elementary school children steal,

it is generally because they have seen something that

they want, and they lack well-developed self-control.

Children in this age group who are caught stealing

should be made to take the item back or should be made

to find ways to make enough money to pay for what they

have stolen. Usually if a parent or other adult forces the

child to apologize to the person from whom they stole,

the embarrassment is enough to deter repeated episodes

of stealing.

Middle and high school

Older children steal for different reasons than

younger children. They want to feel powerful or want

something expensive to try to keep up with their peers,

or they may be distressed about a situation at home. Or

they may want to fit in with a group. One fourth of all

people caught shoplifting are between the ages of 13 and

17. In most cases children outgrow this behavior, but it

still needs to be dealt with in a serious manner. Children

who steal are not necessarily delinquents; however, chil-

dren over the age of 15 who steal may have serious

underlying troubles that need to be dealt with by a mental

health professional.

Common problems

Though children who steal do so for a number of dif-

ferent reasons, stealing should always be treated ser-

iously. If there is an underlying cause, such as unhappi-

ness at home, then resolving the underlying problem

usually resolves the stealing behavior, although the steal-

ing itself should never be ignored.

Parental concerns

Just because a child has stolen does not mean he or

she is going to grow up to live a life of crime. Children

who steal are often helpful around the house, get good

grades, and are otherwise good kids. Stealing, or a suspi-

cion of stealing, needs to be dealt with in a serious man-

ner, but once the matter has been dealt with, it should not
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be brought up again. In this way the child has a chance to

start over with a clean slate.

When to call the doctor

If stealing is accompanied by other problems, such

as difficulty interacting with peers or poor grades, it may

be a sign of a serious underlying problem. If a child

steals after the age of 15 or has gotten caught stealing

more than once or there is a suspicion of underlying

emotional or drug problems that might be causing the

stealing, a mental health professional should be

consulted.

Resources

BOOKS

Caputo, Gail.What’s in the Bag?: A Shoplifting Treatment and
Education Program. Lanham, MD: American

Correctional Association, 2003.

Elquist, G. L. Shoplifting Stories: From the Inside-Out.
Philadelphia: Xlibris Corp., 2001.

Segrave, Kerry. Shoplifting: A Social History. Jefferson, NC:
McFarland & Co., 2001.

PERIODICALS

Nelson, Judy, Beth Nelson, and Eileen S. Nelson.

‘‘Relationship Between Parents, Peers, Morality, and

Theft in an Adolescent Sample.’’ High School Journal 83
(February 2000): 31.

‘‘Toddler Steals Toys.’’ Contemporary Pediatrics 17 (January
2000): 52.
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American Academy of Child and Adolescent Psychiatry. 3615
Wisconsin Avenue, NW, Washington, DC 20016–3007.

Web site: <www.aacap.org>.

Tish Davidson, A.M.

Dianne Daeg de Mott

Steinert’s disease seeMytonic dystrophy

Stepfamilies
Definition

A stepfamily is formed by the marriage or long-term

cohabitation of two individuals, when one or both have

at least one child from a previous relationship living

part-time or full-time in the household. The individual

who is not the biological parent of the child or children is

referred to as the stepparent. Stepfamilies are also called

blended families.

Purpose

Stepfamilies merge unrelated parents and children

into a family unit that, with time and emotional work,

can function as effectively as a traditional nuclear family.

For children previously living in a single-parent family, a

stepfamily can provide a more structured family environ-

ment with positive influences from two parental figures.

For parents, a stepfamily can provide social support for

new couples and new, emotionally rewarding relation-

ships with biological and stepchildren.

Description

A stepfamily is a family unit in which one or both

adult partners have children from a previous relationship.

Stepfamilies can be formed after a divorce or death of a

parent in a nuclear family or when a single parent

chooses a long-term partner. Although in the past,

marriage was usually required to define a stepfamily,

marriage is not always a prerequisite for parents and chil-

dren living together in the same household. Many adult

partners choose to live together (cohabitation) on a long-

term basis rather than marry. Children can be full-time or

part-time members of a stepfamily, depending on the

custody arrangement between the biological parents.

Children may also be part of two stepfamilies if both par-

ents remarry. The following terms are used to define

members of a stepfamily:

� stepparent: a non-biological parent
� stepchild: a non-biological child brought into the

family by marriage or cohabitation with the biological

parent

� stepsiblings (stepbrother, stepsister): siblings who are

not related biologically, whose parents are married to

each other or cohabiting long-term

� custodial parent: the biological parent awarded pri-

mary custody by a court during divorce proceedings

� non-custodial parent: the biological parent awarded

part-time custody or visitation rights by a court during

divorce proceedings

� half-siblings: children who share biologically one

parent

� stepgrandparents: non-biological grandparents
� mutual child: a biological child of the remarried or

cohabiting couple
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There are key differences between the dynamics in a

stepfamily and the dynamics of a first-time nuclear

family:

� Stepfamilies ultimately result from a loss, death of a

parent/spouse, divorce, end of a long-term relationship,

changes in lifestyle (e.g., moving, loss of job), and,

therefore, involve grief on the part of both parents and

children. This grief may remain unresolved and affect

stepfamily relationships.

� Children in stepfamilies are members of two house-

holds and, as a result, may experience confusion, dis-
cipline issues, loss of stability, and conflicting feelings
of loyalty.

� The role of the stepparent and status in the family is

often unclear with regard to authority, level of involve-

ment with the stepchild, and discipline. In addition, no

legal relationship exists between stepparents and

stepchildren.

� Stepparents must assume parental roles before there is

an emotional bond with the stepchild and are often

required to make instant adjustments to a parental role.

In contrast, biological parents bond with their child as

the child grows.

� Stepfamilies must cope with outside influences and

ongoing change due to issues with the other biological

parent and family members.

According to statistics from the United States Cen-

sus Bureau and the Stepfamily Foundation, one in three

Americans is involved in a stepfamily situation, and

1,300 new stepfamilies form each day. In addition, 50

percent of children under age 13 as of 2004 lived with

one biological parent and the parent’s partner. As of

2004, it is estimated that there are more stepfamilies than

traditional nuclear families in the United States. The

number of stepfamilies is underestimated because the

U.S. Census Bureau did not as of 2004 recognize that a

child can be a member of two stepfamilies; only the

household where the child lives the majority of the time is

counted. Because in most divorces, primary custody is

awarded to the biological mother, most stepfamilies

involve stepfathers who become the full-time stepparent.

In rare cases, a biological father is awarded primary cus-

tody, and a stepmother can become a full-time stepparent.

Precautions

Stepfamilies are increasingly referred to as blended

families, by the media and others. Stepfamily research-

ers, family therapists, and the Stepfamily Association of

America (SAA) view this term as inaccurate because it

infers that members of a stepfamily blend into an entirely

new family unit, losing their individuality and attach-

ment to other outside family members. The term step-

family is preferred because the derivation of the prefix

‘‘step-’’ originates from the Old English word ‘‘steop-’’

which means ‘‘bereave.’’ The term stepchild used to

refer to orphans who lost their parents, and stepfather/

stepmother used to refer to individuals who became par-

ents to an orphan. Because other family types (biolo-

gical, single-parent, foster, adoptive) are defined by the

parent-child relationship, the SAA believes that the term

stepfamily more accurately reflects that relationship and

is consistent with other family definitions. Viewing the

stepfamily as a blended family can lead to unrealistic

expectations, confused and conflicted children, difficult

adjustment, and in many cases, failure of the marriage

and family.

Preparation

Divorce, remarriage, and the formation of a step-

family are traumatic events for children. Transition can

be eased by including children in discussions and pre-

parations for the stepfamily’s future. For example, for

couples getting remarried, children can be included in

the actual wedding ceremony (not just as ringbearers and

flower girls) and given tokens, like a piece of jewelry or

special gift (like the wedding rings that their parents

exchange), that symbolize the joining of the new family.

Individual therapy for children whose parents are

going through a divorce and remarriage can be helpful.

Group family therapy with all members of the stepfam-

ily can help identify issues that may undermine success-

ful family functioning. Because grandparents can influ-

ence stepfamily dynamics, educating stepgrandparents

about stepfamily issues can also help. Roles of the non-

custodial parent and stepparent must be clearly defined

to avoid unnecessary conflicts. Reading information on

stepfamilies and joining a stepfamily support group can

help ensure future success. With cooperation and under-

standing among stepfamily members, a stepfamily can

function successfully and even heal emotional scars of

past divorce.

Risks

A National Institutes of Health (NIH) study of step-

families found that a stepfamily has a unique natural life

cycle, takes several years to develop into a family unit,

and is at greatest risk for failure during its first two years.

According to U.S. Census Bureau statistics, the average

marriage in the United States only lasts seven years, and

one of every two marriages ends in divorce. Stepfamilies

are at greater risk for failure and broken marriage due to

the increased stresses of stepfamily life. These stresses

include the unclear role and authority of the stepparent,
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financial responsibility for stepchildren, conflict

between custodial and noncustodial parents, and emo-

tional tensions.

A study by British and Canadian researchers found

that children in stepfamilies and single-parent families
had more behavioral and emotional problems compared

with children in intact biological families and that stres-

ses within the family were more influential than family

type in contributing to children’s psychological pro-

blems. Adolescents are especially vulnerable to psycho-

logical and emotional problems resulting from a combi-

nation of puberty and family stresses. Medical

professionals, such as pediatricians, psychologists, and

therapists, can provide resources and referrals for adoles-

cents requiring treatment and/or therapy for depression,

oppositional defiance disorder, and unresolved feelings

of anger, resentment, and loss.

Parental concerns

While stepmothers face some of the same issues that

stepfathers face, both part-time and full-time step-

mothers have a more difficult role in the stepfamily and

are often expected to be more involved with their step-

child due to socialization pressures (being a mother),

societal expectations, and expectations from their hus-

band. Joining a stepmother support group can be helpful

in working out frustrations and problems in the step-

mother role.

Children in stepfamilies are subject to multiple par-

ental influences and may become confused and con-

flicted about how they fit into each family and which

parent is responsible for discipline. All parents—biologi-

cal and stepparents—should strive to work out such

issues for the benefit of their children. Minimizing con-

flicts between all parents can help children adjust to step-

family life.

For various reasons, society does not always view

stepparents as having the same responsibilities as biolo-

gical parents. Employers, other family members, friends,

and neighbors may have difficulty understanding and

relating to stepfamily issues. One workplace psycholo-

gist estimates that businesses in the United States lose

more than $10 billion annually due to problems related

to stepfamily issues, working parents, and other marital

stresses. Although many employers do offer employee

assistance programs with substance abuse counseling,

child care, and family/marriage counseling, divorced

parents, working stepparents, and working live-in part-

ners rarely seek counseling.

Parents and stepparents should be concerned during

the first two years after the stepfamily is formed, since

this has been identified as a crucial time period for step-

family success. To help strengthen the stepfamily, par-

ents can establish new and enjoyable family traditions,

recognize that children need to stay in touch with non-

custodial parents, and focus on being open with family

communication. Organizations such as the Stepfamily

Association of America offer resources and ideas for

building stepfamily bonds, such as celebrating National

Stepfamily Day every September and engaging in plea-

surable family activities, like movie and pizza night.

Resources
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Press, 2003.
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York: St. Martin’s Press, 2004.

Lofas, Jeanette. Stepparenting. New York: Citadel Press

Books, 2004.
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15.

ORGANIZATIONS

Stepfamily Association of America.Web site:
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KEY TERMS

Cohabitation—Sexual partners living together out-
side of marriage.

Nuclear family—The basic family unit, consisting
of a father, a mother, and their biological children.

1745GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Step
fam

ilies



‘‘Stepfamily Law and Policy.’’ Stepfamily Association of
America. Available online at <www.saafamilies.org/

advocacy/issues.htm> (accessed October 30, 2004).
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Steroids, anabolic see Anabolic steroids

Stimulant drugs
Definition

Stimulant drugs are drugs that excite the central ner-

vous system.

Description

There are several drugs used as stimulants. Although

in large part they share the same properties, their use is

determined by how well they are absorbed from the

gastrointestinal tract. These drugs are related to the

body’s normal stimulant hormones epinephrine and

norepinephrine.

� Injectable stimulants are used to stimulate the heart

or breathing. Epinephrine (adrenalin) is the most

common.

� Topical stimulants are used as decongestants, since
they cause blood vessels to contract. They are also

used to stop superficial bleeding by contracting the

capillaries and for relief of conjunctivitis. They may

be applied to the skin, inhaled, or applied in the form of

drops as nose drops or eye drops.

� Oral stimulants, including the two drugs in this class

(methylphenidate [Ritalin] and amphetamine) are

used to treat extreme daytime sleepiness also known as

narcolepsy and for their calming effect in attention-

deficit hyperactivity disorder (ADHD).

� Caffeine, a stimulant found in foods and drinks, is used

to promote wakefulness and alertness.

The orally active stimulants were formerly used as

an aid to dieting but were of little value for this purpose.

They may still be used in the most extreme cases of obe-
sity but are no longer routinely prescribed for this pur-

pose. Some were widely used as decongestants for colds

and allergies. They are subject to abuse, and ampheta-

mines and methylphenidate are controlled substances in

the United States.

Pemoline (Cylert) is also a member of this class but

is rarely used because of its potential for causing severe

liver problems. This drug should be reserved for treat-

ment of children whose ADHD cannot be controlled

with either first or second line drug therapy and whose

condition is so severe that the potential benefits justify

the risk.

Stimulant drugs, in addition to their proper medic-

inal use, are subject to abuse. The drugs commonly

abused are methylphenidate, amphetamine, and metham-

phetamine. A related drug, 3,4-methylenedioxymetham-

phetamine (better known as ecstasy or MDMA), is also

widely abused. Unlike methylphenidate and ampheta-

mine, MDMA has no legitimate therapeutic use.

Cocaine is chemically different from the traditional

stimulants but provides similar effects. It is used medic-

inally as a local anesthetic but is not available for self-

administration. Cocaine has become a major drug abuse

problem.

General use

The most common use of methylphenidate and

amphetamine in children is for control of attention-defi-
cit/hyperactivity disorder. This is a condition marked

by general restlessness, excessive activity, and inability

to concentrate on a topic. Children who have this pro-

blem are unable to concentrate on schoolwork and fall

behind their classmates. They are frequently disruptive.

For this condition, the stimulants have a reverse activity

and have a calming, rather than a stimulating effect.

Precautions

Stimulant drugs are subject to abuse and develop-

ment of tolerance. This does not appear to be a problem,

however, when the drugs are appropriately used for a

proper diagnosis of ADHD.

When used to treat young children, there is some

evidence that stimulant drugs reduce the rate of growth.

This may be made up for by a growth spurt when the

drugs are discontinued.

Stimulant drugs increase blood pressure.

Side effects

The side effects for stimulant drugs are different

when they are used as stimulants and when they are used

for their calming effect in ADHD. The effects listed

below are those seen when amphetamines and/or methyl-

phenidate are used to treat attention-deficit hyperactivity

disorder:

� reduction in rate of growth
� exacerbation of related problems such as Tourette’s

disorder

� appetite suppression
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There are many additional side effects seen when

amphetamines or methylphenidate are used or abused for

their stimulant properties, but these effects are not nor-

mally seen when the stimulants are used for a proper

diagnosis of ADHD and dosed appropriately.

Some of the adverse effects that may result from sti-

mulant abuse are increased wakefulness, increased phy-

sical activity, decreased appetite, increased respiration,

high fever, euphoria, irritability, insomnia, confusion,

tremors, convulsions, anxiety, paranoia, and aggressive-

ness. The high fever and convulsions may be fatal. Long

term abuse of stimulants may result in permanent brain

damage that causes involuntary, Parkinson-like

movements.

Methamphetamine causes increased heart rate and

blood pressure and can cause irreversible damage to

blood vessels in the brain, producing strokes. Other

effects of methamphetamine include respiratory pro-

blems, irregular heartbeat, and extreme anorexia. Its use

can result in cardiovascular collapse and death.

The reports of growth suppression associated with

amphetamines and methylphenidate are not definitive

but appear to be valid. This growth suppression is

balanced by a growth spurt when the drugs are discontin-

ued. For this reason, stimulants should only be adminis-

tered during school hours and discontinued during sum-

mer and holiday periods.

Interactions

Stimulant drugs have no interactions with drugs that

are normally prescribed for children.

Parental concerns

When used to treat ADHD, methylphenidate and

amphetamines do not have the adverse effects associated

with these drugs when they are abused.

ADHD is a difficult diagnosis and may be confused

with normal childhood energy. A diagnosis should be

made, and drug therapy initiated, only by a qualified pro-

fessional experienced in this condition.

Because of the potential for abuse, methylphenidate

and amphetamines must be kept out of reach of children,

particularly visitors and older siblings of a child being

treated for ADHD.

Because of the risk of growth suppression, stimulant

drugs should only be administered during school periods.

They should not be used to calm an active child for the

convenience of parents or babysitters.

Children who fail a trial of one stimulant may

respond to another drug in the same class. A child who

does poorly on methylphenidate may respond to amphe-

tamines and vice versa.

Approximately 15 to 30 percent of children with

ADHD have underlying Tourette’s disorder, a condition

marked by vocal and motor tics. Starting treatment with

methylphenidate or amphetamines may unmask the con-

dition, and the tics will become apparent. This is not an

effect of the drug, but rather a consideration of the under-

lying problem.

There is some dispute over the lowest age at which

stimulant therapy may be appropriately started, but it

seems agreed that these drugs should not be used to treat

children under the age of three years.

Sometimes, drugs which are properly prescribed for

ADHD are diverted and used by other children as recrea-

tional drugs. If a child who has been well stabilized on

stimulants for ADHD begins to get worse, consider the

possibility that the drugs are being sold to others, rather

than being used therapeutically. Stimulant drugs should

be administered by a parent, guardian, school nurse, or

other responsible person. This will both guard against

diversion and assure that children are not forgetting to

take their medication.

The effects of cocaine are generally similar to those

of amphetamines.

Signs of possible stimulant abuse, regarding amphe-

tamines and cocaine, include dilated pupils, frequent lip

licking and dry mouth, excessive activity, and lack of

sleep. The drug abuser becomes talkative, but the discus-

sion lacks continuity or coherence, and the subject

changes frequently.

See also Caffeine.
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Stings see Bites and stings

Stomach flu seeGastroenteritis

Stomatitis

Definition

Stomatitis is an inflammation of the mucous lining

of the mouth, which may involve the cheeks, gums, ton-

gue, lips, and roof or floor of the mouth. The word ‘‘sto-

matitis’’ literally means inflammation of the mouth.

Description

Stomatitis is an inflammation of the lining of any of

the soft-tissue structures of the mouth. It is usually a

painful condition, associated with redness, swelling, and

occasional bleeding from the affected area. The inflam-

mation may be caused by conditions in the mouth itself,

such as poor hygiene, from burns from hot food or

drinks, or by conditions that affect the entire body, such

as medications, allergic reactions, or infections. Children

may develop stomatitis at any point in their develop-

ment, from infancy to adolescence. The two most com-

mon types seen in children are herpes stomatitis, which

is caused by the herpes simplex virus, and aphthous sto-
matitis, more often referred to as canker sores.

Transmission

Depending upon its cause, stomatitis may or may

not be contagious. Herpes stomatitis is considered conta-

gious. Children may be exposed through kissing, sharing

food, or playing in close contact with others who have an

active herpes infection, such as a cold sore. Aphthous
stomatitis is not contagious.

Demographics

Though stomatitis may occur at any time during a

child’s growth, different types affect children at different

times. Herpes stomatitis can occur anywhere between six

months and five years of age but is most common in chil-

dren one to two years old who have not been exposed to

the herpes virus before. Aphthous stomatitis begins in

childhood or adolescence, with peak onset in those aged

ten to 19 years. Aphthous ulcers may be more common

in females than males. Children of higher socioeconomic

status may be more affected than those who are from

lower socioeconomic groups.

Causes and symptoms

Causes

A number of factors can cause stomatitis. Cheek bit-

ing, braces, or jagged teeth may persistently irritate the

oral structures. Chronic mouth breathing due to plugged

nasal airways may cause dryness of the mouth tissues,

which in turn leads to irritation. The cause of herpes

stomatitis is the herpes virus type 1 (not to be confused

with genital herpes, which is caused by the herpes virus

type 2 and is a sexually transmitted disease). The cause

KEY TERMS

Attention deficit hyperactivity disorder (ADHD)—
A condition in which a person (usually a child)
has an unusually high activity level and a short
attention span. People with the disorder may act
impulsively and may have learning and behavioral
problems.

Tic—A brief and intermittent involuntary move-
ment or sound.

Tourette syndrome—A neurological disorder
characterized by multiple involuntary movements
and uncontrollable vocalizations called tics that
come and go over years, usually beginning in
childhood and becoming chronic. Sometimes the
tics include inappropriate or obscene language
(coprolalia).
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of aphthous stomatitis is unknown, although several fac-

tors are suspected. There may be an inherited tendency

to develop canker sores and there may also be an

immune system link. In addition, they may be triggered

by emotional stress; nutritional deficiencies of iron, folic
acid, or vitamin B12; menstrual periods; food allergies;
or viral infections. They may occur with no identifiable

cause.

Symptoms

Stomatitis is characterized by pain or discomfort in

the mouth and the presence of open sores or ulcers in the

mouth. Herpes stomatitis may cause the following

symptoms:

� fever, sometimes as high as 101–104�F (38.3–40�C),
which may precede the appearance of blisters and

ulcers by one or two days

� irritability and restlessness
� blisters in the mouth, often on the tongue or cheeks or

roof of the mouth, which then pop and form ulcers

(These ulcers are usually small [about one to five milli-

meters in diameter], grayish white in the middle, and

red around the edges.)

� swollen gums, which may be irritated and bleed

� pain in the mouth

� drooling
� difficulty swallowing
� foul-smelling breath

Aphthous stomatitis may cause the following

symptoms:

� burning or tingling sensation in the mouth prior to the

onset of other symptoms

� skin lesions on the mucous membranes of the mouth,

which begin as a red spot or bump, then develop into an

open ulcer, which is usually small (one to two milli-

meters to one centimeter in diameter) (The ulcers can be

single or break out in clusters. The ulcers are painful,

and the center appears white or yellow with a fibrous

texture. The border of the sore may be bright red.)

When to call the doctor

Parents should call the doctor if any of the following

occur:

� inability to drink or swallow
� high temperature

� fussiness and inability to settle down
� symptoms not improved after three days

If the child appears dehydrated, parents should seek

immediate medical attention. Signs include dry lips, the

absence of tears when crying, a sinking soft spot on an

infant’s head, and no urination in eight hours or very

dark urine. Parents should also seek care if the child is

very weak, tired, or difficult to waken.

Diagnosis

Stomatitis is diagnosed by the doctor based primar-

ily upon the appearance of the mouth sores. Both herpes

and aphthous stomatitis have lesions that are unique in

appearance. Although laboratory studies are seldom per-

formed, the physician may order further blood tests or

cultures of the lesions in order to confirm the diagnosis

and rule out other causes.

Treatment

The treatment of stomatitis is based upon the pro-

blem causing it. For all types, local cleansing and good

oral hygiene is fundamental. Sharp-edged foods such

as peanuts, tacos, and potato chips should be avoided.

A soft-bristled toothbrush should be used, and the teeth

and gums should be brushed carefully. If toothbrushing

is too painful, the child should rinse out his mouth with

plain water after each meal. Local factors, such as

sharp teeth or braces, can be addressed by a dentist or

orthodontist.

Herpes stomatitis treatment

In herpes stomatitis, the most important part of treat-

ment is for parents to keep their child drinking as nor-

mally as possible. Bland fluids such as apple juice, liquid

flavored gelatin, or lukewarm broth are easiest to drink.

Sucking on a Popsicle or sherbet may be soothing. Citrus

juices and spicy or salty foods should be avoided. In the

event of severe disease, the doctor may use intravenous

fluids to prevent dehydration. Acetaminophen may be

used for temperatures over 101�F (38.3�C) and to

address pain. Medicines that numb the mouth, like vis-

cous lidocaine or topical anesthetics only last for a brief

time and, by numbing the mouth, may cause your child

to further injure damaged tissues without knowing it.

Antibiotics are of no help in treating herpes stomatitis.

However, if the case is particularly severe, the doctor

may prescribe an antiviral medication such as acyclovir

which, if given at the beginning of the outbreak, may

help clear things up faster.

Aphthous stomatitis treatment

Medical treatment is usually not necessary for

aphthous stomatitis, unless the ulcers are severe (larger
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than one centimeter or lasting longer than two weeks). In

this case medical evaluation and treatment may be indi-

cated, and topical or oral tetracycline may be given.

However, tetracycline is usually not prescribed for chil-

dren until after all of their permanent teeth have erupted,

as it can permanently discolor teeth that are still forming.

Avoid hot or spicy foods to minimize discomfort. Mild

mouth washes such as salt water or over-the-counter

mouthwashes may help. Over-the-counter topical medi-

cations applied to the ulcerated area may reduce discom-

fort and sooth the area. To prevent bacterial infections

from developing, parents should encourage their child to

brush and floss teeth regularly.

Alternative treatment

Placing a spent tea bag on a canker sore may provide

comfort. Sodium lauryl sulfate (SLS), a component of

some toothpastes, is a potential cause of canker sores. In

one study, most recurrent canker sores were eliminated

just by avoiding SLS-containing toothpaste for three

months.

Nutritional concerns

Some physicians may recommend a variety of diet-

ary measures to treat stomatitis. These may include eat-

ing cottage cheese, buttermilk, and yogurt, as well as

foods high in B vitamins. Some doctors may recommend

supplementation with folic acid, iron, or vitamin B12.

Prognosis

The prognosis for the resolution of stomatitis is

based upon the cause of the problem. Many mouth ulcers

are benign and resolve without specific treatment. In the

case of herpes stomatitis, complete recovery is expected

within ten days without any medical intervention. Oral

acyclovir may speed up recovery. Most children are

minimally inconvenienced by aphthous stomatitis,

because attacks are usually infrequent and only last a

few days.

Prevention

Stomatitis caused by irritants can be prevented by

good oral hygiene, regular dental checkups, and good

dietary habits. Because so many adults and children

carry the herpes virus, and because they can pass it on

even if they have no symptoms, there is no practical way

to prevent herpes stomatitis. Parents can, however, dis-

courage their child from kissing, sharing food, or playing

in close contact with people who have an active herpes

infection.

Canker sores may be minimized by teaching chil-

dren to avoid trauma, even minor trauma, to the mouth,

such as hard toothbrushes and rough foods. If the doctor

has determined that the child has a nutritional deficiency,

parents can insure that the child is taking the appropriate

supplements and eating the recommended foods. Avoid-

ing stressful situations may also be beneficial.

Parental concerns

Most cases of stomatitis in children are benign and

resolve within a relatively short period of time. Children

with herpes stomatitis may return to school or day care
when their fever is gone and the mouth sores are healed.

Since aphthous stomatitis is not contagious, there is no

need to curtail a child’s activities unless they have devel-

oped signs of complications, such as infection.

See also Canker sores.

Resources
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Parenting 17, no. 6 (August 1, 2003): 38.
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American Dental Association. 211 E. Chicago Ave., Chicago,
IL 60612. Web site: <www.ada.org>.
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‘‘Medical Encyclopedia: Herpetic Stomatitis.’’Medline Plus
January 16, 2004. Available online at <www.nlm.nih.gov/

medlineplus/print/ency/article/001383.htm> (accessed

October 14, 2004).

This patient is afflicted with stomatitis, a common inflamma-

tory disease of the mouth. (Photograph by Edward H. Gill, Cus-

tomMedical Stock Photo Inc.)
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Strabismus
Definition

Strabismus is a condition in which the eyes do not

align in the same direction. It is also called crossed eyes

or squint.

Description

With normal vision, both eyes focus on the same

spot and send the brain the same message. This binocular

fixation (both eyes looking directly at the same object) is

necessary to see three-dimensionally and to aid in depth

perception. When an eye is misaligned, the brain

receives two different images. Young children learn to

ignore distorted messages from a misaligned eye, but

adults with strabismus often develop double vision

(diplopia). A baby’s eyes should be straight and parallel

by three or four months of age. A child who develops

strabismus after the age of eight or nine years is said to

have adult-onset strabismus.

Esotropia is the most common type of strabismus. It

occurs when the eyes turn inward. Infantile esotropia

develops in children under the age of six months.

Accommodative esotropia develops in children under

age three who cross their eyes when focusing on objects

nearby. This usually occurs in children who are moder-

ately to highly farsighted (hyperopic). Congenital esotro-

pia is a very rare form of strabismus that occurs with cer-

tain birth defects.

Another common form of strabismus is exotropia,

sometimes called walleye, where the eyes turn out-

ward. It may only be noticeable when a child looks at

distant objects, daydreams, or is tired or sick. Other

strabismus conditions include hypertrophia, where the

eyes turn upward, and hypotropia, where the eyes turn

downward.

With strabismus, in some cases the eye turn occurs

always in the same eye; however, sometimes the turn

alternates from one eye to the other. Most children with

strabismus have comitant strabismus, which means that

no matter where they look, the degree of deviation does

not change. In incomitant strabismus, the amount of mis-

alignment depends upon which direction the eyes are

pointed.

False strabismus (pseudostrabismus) occurs when a

child appears to have a turned eye; however, this appear-

ance may actually be due to other factors:

� extra skin that covers the inner corner of the eye
� a broad, flat nose

KEY TERMS

Aphthous stomatitis—A specific type of stomatitis
presenting with shallow, painful ulcers. Also
known as canker sores.

Herpes stomatitis—A form of stomatitis caused by
the herpes 1 virus, usually seen in young children.

Stomatitis—Inflammation of the mucous lining of
any of the structures of the mouth, including the
cheeks, gums, tongue, lips, and roof or floor of the
mouth.

A close-up of ophthalmic surgery being performed to correct

strabismus. (Photograph by Michael English, M.D. CustomMedi-

cal Stock Photo, Inc.)
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� eyes set unusually close together or far apart

False strabismus usually disappears as the child’s

face grows. An eye doctor (ophthalmologist) needs to

determine whether the eye turn is true strabismus or

pseudostrabismus.

Demographics

Strabismus affects 5 percent of people in the United

States or more than 12 million individuals, most of them

children. Infantile esotropia affects about 1 percent of

full term, healthy babies and a higher percentage of

babies born prematurely or born with other facial

defects. Congenital esotropia is rare but does not occur at

a higher rate in premature babies. Strabismus occurs

equally in boys and girls and shows no variation in racial

or ethnic distribution. Most strabismus develops in

young children, although a few diseases may cause it to

develop in adults.

Causes and symptoms

Strabismus can be caused most often by a defect in

the part of the brain that controls eye movement. It is

caused less frequently by a defect in the muscles that

control eye movement. It is especially common in chil-

dren who have the following:

� brain tumors

� cerebral palsy
� Down syndrome

� hydrocephalus
� other disorders that affect the brain

Diseases that cause partial or total blindness can

cause strabismus. So can extreme farsightedness, catar-

acts, eye injury, or having much better vision in one eye

than the other.

The most obvious symptom of strabismus is an eye

that is not always straight. The deviation can vary from

day to day or during the day. People who have strabis-

mus often squint in bright sunlight or tilt their heads to

focus their eyes.

Strabismus

Before correction
Recession surgery

Resection surgery After correction

Muscle in its
new position

Old position
of muscle

Part of muscle
to be removed

Illustration of patient with strabismus, before and after corrective surgery. During the surgery, the eye muscle may be length-

ened (recession surgery) or shortened (resection surgery). (Illustration by GGS Information Services.)
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When to call the doctor

Parents should call their doctor whenever they

notice their child’s eyes appear misaligned, even if the

child is very young. A baby whose eyes have not straigh-

tened by the age of four months should be examined to

rule out serious disease. Strabismus is not a condition

that a child will outgrow without medical intervention.

Pediatricians can refer parents to an ophthalmologist

(eye specialist) skilled in evaluating the vision of very

young children.

Diagnosis

Every baby’s eyes should be examined by the age of

nine months. A pediatrician, family doctor, ophthalmol-

ogist, or optometrist licensed to use diagnostic drugs

uses drops that dilate the pupils and temporarily paralyze

eye-focusing muscles to evaluate visual status and ocular

health. Early diagnosis is important. Some eye turns may

result from a tumor. Untreated strabismus can damage

vision and possibly result in lazy eye (amblyopia).

Treatment

Preserving or restoring vision and improving

appearance may involve one or more of the following:

� glasses to aid in focusing and straighten the eye(s)
� patching to force infants and young children to use and

straighten the weaker eye

� eye drops or ointments as a substitute for patching or

glasses or to make glasses more effective

� surgery to tighten, relax, or reposition eye muscles

� medication injected into an overactive eye muscle to

allow the opposite muscle to straighten the eye

� vision training (also called eye exercises)

Prognosis

Early consistent treatment usually improves vision

and appearance. The most satisfactory results are

achieved if the condition is corrected as early as possible

and before the age of seven.

Prevention

Strabismus cannot be prevented, but it can be cor-

rected with early intervention.

Parental concerns

Parents are often concerned that eye turn is indica-

tive of other vision problems. Sometimes strabismus

does accompany other vision defects, so a complete eye

examination by a pediatric ophthalmologist is advisable.

Delay only increases the difficulty in correcting strabis-

mus, so parents should not wait to see if their child out-

grows the condition.

Resources

BOOKS

Plager, David, et al. Strabismus Surgery: Basic and Advanced
Strategies. Oxford, UK: Oxford University Press, 2004.

ORGANIZATIONS

American Academy of Ophthalmology. PO Box 7424, 655

Beach Street, San Francisco, CA 94120–7424. Web site:

<www.aao.org>.

American Academy of Optometry. 6110 Executive Boulevard,
Suite 506, Rockville, MD 20852. Web site:

<www.aaopt.org>.

American Academy of Pediatric Ophthalmology and
Strabismus (AAPOS). PO Box 193832 San Francisco, CA

94119. Web site: <www.med-aapos.bu.edu>.

WEB SITES

Cooper, Jeffrey. ‘‘All about Strabismus.’’ Optometrist Network,
2001. Available online at <www.strabismus.org>

(accessed October 31, 2004).

Gerontis, Corina C. ‘‘Exotropia, Congenital.’’ Available online

at <www.emedicine.com/oph/topic330.htm> (accessed

October 31, 2004).

Ocampo, Vincente V., and C. Stephen Foster. ‘‘Exotropia,

Infantile.’’ Available online at <www.emedicine.com/

oph/topic328.htm> (accessed October 31, 2004).

Stidham, D. Brian, and Chris Noyes. ‘‘Exotropia,

Accommodative.’’ Available online at

<www.emedicine.com/oph/topic330.htm> (accessed

October 31, 2004).

Tish Davidson, A.M.

Maureen Haggerty

KEY TERMS

Amblyopia—Decreased visual acuity, usually in
one eye, in the absence of any structural abnormal-
ity in the eye.

Ophthalmologist—A physician who specializes in
the anatomy and physiology of the eyes and in the
diagnosis and treatment of eye diseases and
disorders.
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Stranger anxiety

Definition

Stranger anxiety is fear or wariness of people with

whom a child is not familiar.

Description

An infant learns to recognize her parents within the

first few months of birth by sight, sound, and smell.

Until about six months of age, the baby will usually

seem interested in other adults as well, engaging in

games such as peek-a-boo. After six months, many

babies undergo a period of fear and unhappiness around

anyone except their parents. The child may burst into

tears if an unknown person makes eye contact or shriek

if left even momentarily in the care of an unfamiliar

person.

This stranger anxiety is a normal part of a child’s

cognitive development. It usually begins at around

eight or nine months and generally lasts into the child’s

second year. Normal separation anxiety develops dur-

ing this same period. Both of these responses arise

because the baby has reached a stage of mental develop-

ment where she can differentiate her caretakers from

other people, and she has a strong preference for familiar

faces. Rather than indicating emotional difficulties, the

emergence of a fear of strangers in the second half of the

first year is an indicator of mental development.

Infants may react immediately and vigorously to

strangers, especially if approached suddenly or picked

up by someone unfamiliar. The child may be particularly

upset around people who look different to her, for exam-

ple, people with glasses or men with beards. The setting

and way in which the stranger approaches the child can

influence how the child may respond. If the stranger

approaches slowly when the caregiver is nearby, smiling

and speaking softly, offering a toy, the infant will some-

times show interest rather than distress. However, the

degree of distress shown by an infant to a stranger varies

greatly from baby to baby, a finding that many believe to

be rooted in the temperament of the infant. A genetic

basis for the development of stranger anxiety has also

been shown by twin research. Identical twins show more

similar onset of stranger distress than fraternal twins.

As infants acquire more experience in dealing with

unfamiliar persons at family outings or in day care, their
anxiety about strangers diminishes. Young children

show a wide variety of responses depending on the situa-

tion, their past experiences, and their natural level of

sociability.

Common problems

Stranger anxiety can be upsetting to friends and rela-

tives, who may feel rebuffed by a suddenly shy child.

The baby may reject a caregiver she was previously com-

fortable with or grow hysterical when relatives visit. It

can also be a frustrating time for the child’s parents,

since the baby may reject the parent who is not the prin-

cipal caregiver. Parents should respect the child’s fear as

much as possible and allow her to approach people as

she is able. If the child does not want to be hugged by or

sit with a relative, it is unwise to force her. Eventually

children outgrow their fear and become more tolerant of

strangers.

Parental concerns

All parents are concerned about teaching their chil-

dren to be wary when approached by unfamiliar adults.

However, parents need to find a balance between con-

cern and encouragement of their child’s natural curiosity

and friendliness, while at the same time teaching them

that they should always rely on parental guidance and

approval in dealing with strangers.

When to call the doctor

While stranger distress and separation anxiety are

normal for infants and toddlers, should a parent become

concerned if they persist into the toddler or preschool
years? The answer to this question depends in part on the

nature of the child’s response, its intensity, and persis-

tence over time. For example, it is commonplace for pre-

schoolers to show some distress on meeting new people

and separating from their parents during the first week or

two of daycare or in a new setting. Typically this settling

in period does not last too long. If older children persists

in showing excessive distress and anxiety on meeting

new people, to the point where it interferes with their

social development, parents should discuss this pattern

with their pediatrician, who may make a referral to a

child psychologist for further evaluation.

See also Separation anxiety; School phobia/school

refusal.

Resources

ORGANIZATIONS

American Academy of Pediatrics. 141 Northwest Point
Boulevard, Elk Grove Village, IL 60007–1098. Web site:

<www.aap.org>.

WEB SITES

‘‘Coping with Your Newborn’s Stranger Anxiety.’’ Available

online at <http://va.essortment.com/

newbornstranger_rzca.htm> (accessed October 31, 2004).
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Honig, Alice S. ‘‘Soothing Stranger Anxiety.’’ Scholastic
Families. Available online at <www.scholastic.com/

earlylearner/infant/childcare/baby_strangeranx.htm>

(accessed October 31, 2004).

Tish Davidson, A.M.

Peter LaFrenier

Strawberry marks see Birthmarks

Strength training see Exercise

Strep culture see Throat culture

Strep throat

Definition

Streptococcal sore throat, or strep throat, as it is

more commonly called, is a bacterial infection of the

mucous membranes lining the throat or pharynx.

Description

Strep throat is caused by a type of bacteria called

group A streptococci. The tonsils may also become

infected (tonsillitis). Left untreated, strep throat may

develop into rheumatic fever or other serious

conditions.

Demographics

Strep throat accounts for between 5 and 10 percent

of all sore throats. Although anyone can get strep throat,

it is most common in school-age children. People who

smoke, who are fatigued, run down, or who live in damp,

crowded conditions are also more likely to become

infected. Children under age two and adults who are not

around children are less likely to get the disease.

Strep throat occurs most frequently between

November to April. The disease passes directly from per-

son to person by coughing, sneezing, and close contact.

On rare occasions, the disease is passed through food,

when a food handler infected with strep throat acciden-

tally contaminates food by coughing or sneezing. Statis-

tically, if someone in the household is infected, one out

of every four other household members may get strep

throat within two to seven days.

Causes and symptoms

A person with strep throat suddenly develops a pain-

ful sore throat one to five days after being exposed to the

streptococcus bacteria. The pain is indistinguishable

from sore throats caused by other diseases.

The infected person usually feels tired and has a

fever, sometimes accompanied by chills, headache,
muscle aches, swollen lymph glands, and nausea.
Young children may complain of abdominal pain. The

tonsils look swollen and are bright red, with white or yel-

low patches of pus on them. Sometimes the roof of the

mouth is red or has small red spots. Often a person with

strep throat has bad breath.

Despite these common symptoms, strep throat can

be deceptive. It is possible to have the disease and not

show any of these symptoms. Many young children com-

plain only of a headache and stomachache, without the

characteristic sore throat.

Occasionally, within a few days of developing the

sore throat, an individual may develop a fine, rough, sun-

burn-like rash over the face and upper body and have a

fever of 101–104�F (38.3–40�C). The tongue becomes

bright red, with a flecked, strawberry-like appearance.

When a rash develops, this form of strep throat is called

scarlet fever. The rash is a reaction to toxins released by
the streptococcus bacteria. Scarlet fever is no more dan-

gerous than strep throat and is treated the same way. The

rash disappears in about five days. One to three weeks

later, patches of skin may peel off, as might occur with a

sunburn, especially on the fingers and toes.

Untreated strep throat can cause rheumatic fever.

This is a serious illness, although it occurs rarely. One

outbreak appeared in the United States in the mid-1980s.

Rheumatic fever occurs most often in children between

the ages of five and 15 and may have a genetic compo-

nent, since it seems to run in families. Although the strep

throat that causes rheumatic fever is contagious, rheu-

matic fever itself is not.

Rheumatic fever begins one to six weeks after an

untreated streptococcal infection. The joints, especially

the wrists, elbows, knees, and ankles become red, sore,

and swollen. The infected person develops a high fever

and possibly a rapid heartbeat when lying down, pale-

ness, shortness of breath, and fluid retention. A red rash

over the trunk may come and go for weeks or months.

An acute attack of rheumatic fever lasts about three

months.

Rheumatic fever can cause permanent damage to the

heart and heart valves. It can be prevented by promptly

treating streptococcal infections with antibiotics. It
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does not occur if all the streptococcus bacteria are killed

within the first ten to 12 days after infection.

In the 1990s, outbreaks of a virulent strain of group

A streptococcus were reported to cause a toxic-shock-

like illness and a severe invasive infection called necro-

tizing fasciitis, which destroys skin and muscle tissue.

Although these diseases are caused by group A strepto-

cocci, they rarely begin with strep throat. Usually the

streptococcus bacteria enters the body through a skin

wound. These complications are rare. However, since

the death rate in necrotizing fasciitis is 30 to 50 percent,

it is wise to seek prompt treatment for any streptococcal

infection.

Diagnosis

Diagnosis of a strep throat by a doctor begins with a

physical examination of the throat and chest. The doctor

will also look for signs of other illness, such as a sinus

infection or bronchitis, and seek information about

whether the patient has been around other people with

strep throat. If it appears that the patient may have strep

throat, the doctor will do laboratory tests.

There are two types of tests to determine if a person

has strep throat. A rapid strep test can only determine the

presence of streptococcal bacteria but will not tell if the

sore throat is caused by another kind of bacteria. To per-

form a rapid strep test or a throat culture, a nurse will

use a sterile swab to reach down into the throat and

obtain a sample of material from the sore area. The pro-

cedure takes only a few seconds but may cause gagging.

The results are available in about 20 minutes. The advan-

tage of this test is the speed with which a diagnosis can

be made.

The rapid strep test has a false negative rate of about

20 percent. In other words, in about 20 percent of cases

where no strep is detected by the rapid strep test, the

patient actually does have strep throat. Because of this

margin of error, when a rapid strep test is negative, the

doctor often does a throat culture.

For a throat culture a sample of swabbed material is

cultured, or grown, in the laboratory on a medium that

allows technicians to determine what kind of bacteria are

present. Results take 24 to 48 hours. The test is very

accurate and will show the presence of other kinds of

bacteria besides streptococci. It is important not to take

any leftover antibiotics before visiting the doctor and

having a throat culture. Even small amounts of antibio-

tics can suppress the bacteria and mask its presence in

the throat culture.

In the event that rheumatic fever is suspected, the

doctor does a blood test. Results of this test, called an

antistreptolysin-O test, tell the doctor whether the person

has recently been infected with strep bacteria. This infor-

mation helps the doctor distinguish between rheumatic

fever and rheumatoid arthritis.

Treatment

Strep throat is treated with antibiotics. Penicillin is

the preferred medication. Oral penicillin must be taken

for 10 days. Patients need to take the entire amount of

antibiotic prescribed and not discontinue taking the med-

ication when they feel better. Stopping the antibiotic

early can lead to a return of the strep infection. Occasion-

ally, a single injection of long-acting penicillin (Bicillin)

is given instead of ten days of oral treatment.

About 10 percent of the time, penicillin is not effec-

tive against the strep bacteria. When this happens a doc-

tor may prescribe other antibiotics such as amoxicillin

(Amoxil, Pentamox, Sumox, Trimox), clindamycin

(Cleocin), or a cephalosporin (Keflex, Durocef, Ceclor).

Erythromycin (Eryzole, Pediazole, Ilosone), another

inexpensive antibiotic, is given to people who are aller-

gic to penicillin. Scarlet fever is treated with the same

antibiotics as strep throat.

Without treatment, the symptoms of strep throat

begin subsiding in four or five days. However, because

of the possibility of getting rheumatic fever, it is impor-

tant to treat strep throat promptly with antibiotics. If

rheumatic fever does occur, it is also treated with anti-

biotics. Anti-inflammatory drugs, such as steroids, are

used to treat joint swelling. Diuretics are used to reduce

water retention. Once the rheumatic fever becomes inac-

tive, children may continue on low doses of antibiotics to

prevent a reoccurrence. Necrotizing fasciitis is treated

with intravenous antibiotics.

Prognosis

Patients with strep throat begin feeling better about

24 hours after starting antibiotics. Symptoms rarely last

longer than five days.

People remain contagious until after they have been

taking antibiotics for 24 hours. Children should not

return to school or childcare until they are no longer con-

tagious. Food handlers should not work for the first 24

hours after antibiotic treatment, because strep infections

are occasionally passed through contaminated food. Peo-

ple who are not treated with antibiotics can continue to

spread strep bacteria for several months.
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About 10 percent of strep throat cases do not

respond to penicillin. People who have even a mild sore

throat after a 10-day treatment with antibiotic should

return to their doctor. An explanation for this problem

may be that the person is just a carrier of strep and that

something else is causing the sore throat.

Taking antibiotics within the first week of a strep

infection will prevent rheumatic fever and other compli-

cations. If rheumatic fever does occur, the outcomes

vary considerably. Some cases may be cured. In others

there may be permanent damage to the heart and heart

valves. In rare cases, rheumatic fever can be fatal.

Necrotizing fasciitis has a death rate of 30 to 50 per-

cent. Patients who survive often suffer a great deal of tis-

sue and muscle loss. Fortunately, this complication of a

streptococcus infection is very rare.

Prevention

There is no way to prevent getting a strep throat. How-

ever, the risk of getting one or passing one on to another

person can be minimized by the following precautions:

� washing hands well and frequently, especially after

nose blowing or sneezing and before food handling

� disposing of used tissues properly
� avoiding close contact with someone who has a strep

throat

� not sharing food and eating utensils with anyone
� not smoking

Parental concerns

Children who have strep throat should be kept out of

daycare, school, activities, and other public places until

they have been taking their antibiotic for a full 24 hours.

This will help decrease the likelihood of passing on the

infection to others.

Parents who are caring for a child with strep will

want to take the following steps:

� Give the child acetaminophen or ibuprofen for pain.

Aspirin should not be given to children because of its

association with Reye’s syndrome, a serious disease.

� Encourage the child to gargle with warm double

strength tea or warm salt water, made by adding one

teaspoon of salt to eight ounces of water, to relieve

sore throat pain.

� Make sure that the child drinks plenty of fluids but

avoids acidic juices like orange juice because they irri-

tate the throat.

� Offer the child soft, nutritious foods like noodle soup

and avoid spicy foods.

� Help the child avoid exposure to people who are

smoking.

� Encourage the child to rest until the fever is gone, then

allow him or her to gradually resume activities.

� Use a room humidifier, as it may make sore throat suf-

ferers more comfortable.

� Be aware that antiseptic lozenges and sprays may

aggravate the sore throat rather than improve it.

Resources

BOOKS

Gerber, Michael A. ‘‘Group A Streptococcus.’’ In Nelson
Textbook of Pediatrics. Edited by Richard E. Behrman

et al. Philadelphia: Saunders, 2004.

PERIODICALS

Ebell, M. H. ‘‘Strep Throat.’’ American Family Physician 68
(September 1, 2000): 937–8.

Tish Davidson, A.M.

Rosalyn Carson-DeWitt, MD

Streptococcal infections

Definition

Streptococcal (strep) infections are communicable

diseases that develop when bacteria of the family Strep-

tococcus invade parts of the body and contaminate blood

or tissue.

Description

Most people have some form of strep bacteria in

their body at some point. A person who hosts bacteria

KEY TERMS

Lactobacillus acidophilus—Commonly known as
acidophilus, a bacteria found in yogurt that
changes the balance of the bacteria in the intestine
in a beneficial way.
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without showing signs of infection is considered a

carrier.

Types of infection

Primary strep infections invade healthy tissue and

most often affect the throat. Secondary strep infections

invade tissue already weakened by injury or illness.

They frequently affect the bones, ears, eyes, joints, or

intestines. Both primary and secondary strep infections

can travel from affected tissues to lymph glands, enter

the bloodstream, and spread throughout the body.

Numerous strains of streptococcal bacteria have been

identified. Types A, B, C, D, and G are most likely to

make people sick.

GROUP A Group A strep (GAS) is the form of

streptococcal bacteria most apt to be associated with ser-

ious illness. Two of the most severe invasive GAS infec-

tions are necrotizing fasciitis or flesh-eating bacteria

(destruction of muscle tissue and fat) and toxic shock
syndrome (a rapidly progressive disorder that causes

shock and damages internal organs). GAS is also the

type of strep responsible for strep throat. Strep throat is

common and not usually serious. If untreated, however,

strep throat can develop into rheumatic fever which can
permanently damage the heart and other organs.

GROUP B Group B strep (GBS) most often affects

pregnant women, infants, the elderly, and chronically ill

adults. Streptococcal infection occurs when bacteria con-

taminate cuts or open sores or otherwise penetrate the

body’s natural defenses. The bacteria can be passed from

pregnant women to their newborns during childbirth.

GROUP C Group C strep (GCS) is a common

source of infection in animals. It rarely causes human

illness.

GROUP D Group D strep (GDS) is a common cause

of wound infections in hospital patients. GDS is also

associated with the following:

� abnormal growth of tissue in the gastrointestinal tract

� urinary tract infection (UTI)
� womb infections in women who have just given birth

GROUP G Normally present on the skin, in the

mouth and throat, and in the intestines and genital tract,

Group G strep (GGS) is most likely to lead to infection

in alcoholics and in people who have cancer, diabetes
mellitus, rheumatoid arthritis, and other conditions that

suppress immune-system activity.

GGS can cause a variety of infections, including the

following:

� bacteria in the bloodstream (bacteremia)

� inflammation of the connective tissue structure sur-

rounding a joint (bursitis)

� endocarditis, a condition that affects the lining of the

heart chambers and the heart valves

� meningitis

� inflammation of bone and bone marrow (osteomyelitis)

� inflammation of the lining of the abdomen (peritonitis)

Causes and symptoms

GAS

GAS is transmitted by direct contact with saliva,

nasal discharge, or open wounds of someone who has

the infection. Chronic illness, kidney disease treated by

dialysis, and steroid use increase vulnerability to infec-

tion. About one of five people with GAS infection devel-

ops a sore, inflamed throat and pus on the tonsils (strep

throat). The majority of those infected by GAS either

have no symptoms or develop enlarged lymph nodes,

fever, headache, nausea, vomiting, weakness, and a

rapid heartbeat.

Flesh-eating bacteria is characterized by fever,

extreme pain, swelling, and redness at a site where skin

is broken. Symptoms of toxic shock include abdominal

pain, confusion, dizziness, and widespread red skin

rash.

GBS

A pregnant woman who has GBS infection can

develop infections of the bladder, blood, and urinary

tract, and deliver a baby who is infected or stillborn. The

risk of transmitting GBS infection during birth is highest

in a woman whose labor begins before the thirty-seventh

week of pregnancy or lasts more than 18 hours or who

has the following conditions:

� has a GBS urinary-tract infection

� has already given birth to a baby infected with GBS
� develops a fever during labor

More than 13 percent of babies who develop GBS

infection during birth or within the first few months of

life develop neurological disorders. An equal number of

them die.

Miscellaneous symptoms

Other symptoms associated with strep infections

include the following:

� anemia

� elevated white blood cell counts
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� inflammation of the epiglottis (epiglottitis)

� heart murmur

� high blood pressure
� infection of the heart muscle

� kidney inflammation (nephritis)

� swelling of the face and ankles

Demographics

Between 10,000 and 15,000 invasive GAS infec-

tions occur in the United States every year. In 1999,

there were 300 cases of toxic shock associated with GAS

infection and 600 cases of necrotizing fasciitis. There are

millions of cases of strep throat every year, and similar

numbers of cases of relatively mild skin infections. Strep

throat is most common among school-age children and

people who live in group settings (for example, dorms,

boarding schools, the military).

Since first emerging in the 1970s, GBS has been the

primary cause of life-threatening illness and death in

newborns. GBS exists in the reproductive tract of 20 to

25 percent of all pregnant women. Although no more

than 2 percent of these women develop invasive infec-

tion, if untreated 40 to 73 percent transmit bacteria to

their babies during delivery. About 12,000 of the 3.5 mil-

lion babies born in the United States each year develop

GBS disease in infancy. About 75 percent of them

develop early-onset infection. Sometimes evident within

a few hours of birth and always apparent within the first

week of life, this condition causes inflammation of the

membranes covering the brain and spinal cord (menin-

gitis), pneumonia, blood infection (sepsis), and other

problems.

Late-onset GBS develops between the ages of seven

days and three months. It often causes meningitis. About

half of all cases of this rare condition can be traced to

mothers who are GBS carriers. The cause of the others is

unknown. GBS has also been linked to a history of breast

cancer. Approximately 5 percent of babies who develop

GBS die. However, those who survive often have debili-

tating problems after the disease. Infections caused by

the other types of strep are rare.

When to call the doctor

If the child has a fever and sore throat, a wound

that seems to be infected, a rash, is acting very sick, or

has any other symptoms of strep infection, the doctor

should be consulted.

Diagnosis

Strep bacteria can be obtained by swabbing the back

of the throat, the vagina, the rectum, or the infected area

with a piece of sterile cotton. A blood sample can also be

taken. Microscopic examination of the smear can iden-

tify which type of bacteria has been collected. A rapid

strep test may be done to test for step throat infection.

This kind of test gives results within the hour. A sample

may also be sent to a lab for traditional culturing, which

takes from one to two days, because this form of testing

is more accurate than the rapid strep test.

Treatment

Penicillin and other antibiotics are used to treat

GAS and other types of strep infection. It usually takes

less than 24 hours for antibiotics to eliminate an infected

person’s ability to transmit the infection, but antibiotics

always need to be taken for the full course prescribed by

the doctor to prevent reinfection or other complications.

Guidelines developed by the American Academy of

Obstetrics and Gynecology (AAOG), the American

Academy of Pediatrics (AAP), and the Centers for Dis-

ease Control and Prevention (CDC) recommend admin-

istering intravenous antibiotics during labor to a woman

at high risk of passing GBS infection on to her child and

offering the medication to any pregnant woman who

wants it.

Initiating antibiotic therapy at least four hours

before birth allows medication to become concentrated

enough to protect the baby during passage through the

birth canal. Babies infected with GBS during or shortly

after birth need to be treated right away, but they may

still die. Those who survive often require lengthy hospi-

tal stays and develop vision or hearing loss and other per-

manent disabilities.

Alternative treatment

Conventional medicine is very successful in treating

strep infections. However, several alternative therapies,

including homeopathy and botanical medicine, may help

relieve symptoms or support the person with a strep

infection. For example, several herbs, including garlic

(Allium sativum), echinacea (Echinacea spp.), and gold-

enseal (Hydrastis canadensis), are believed to strengthen
the immune system, thus helping the body fight a current

infection, as well as helping prevent future infections.

Prognosis

GAS is responsible for more than 2,000 deaths a

year. About one in five people infected with flesh-eating

1759GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Strep
to
co

ccalin
fectio

n
s



bacteria die. So do three out of every five people who

develop streptococcal toxic shock syndrome. Strep

throat, however, is almost never fatal, although left

untreated it can result in diseases such as rheumatic fever

that can affect the heart.

Early-onset GBS kills 15 percent of the infants it

affects. Late-onset disease claims the lives of 10 percent

of babies who develop it. GBS infections are fatal in

about 20 percent of the men and non-pregnant women

who develop them. About 10 to 15 percent of non-GAS

strep infections are fatal. Antibiotic therapy, begun when

symptoms first appear, may increase a patient’s chance

of survival.

Prevention

Washing the hands frequently, especially before eat-

ing and after using the bathroom, and keeping wounds

clean can help prevent strep infection. Exposure to

infected people should be avoided, and a family physi-

cian should be notified if the child develops an extremely

sore throat or pain, redness, swelling, or drainage at the

site of a wound or break in the skin.

Until vaccines to prevent strep infection become

available, 12 monthly doses of oral or injected antibiotics

may prevent some types of recurrent infection if neces-

sary. Pregnant women should be screened for GBS dur-

ing the last few weeks of pregnancy. About one fourth of

pregnant women are thought to carry GBS in their vagi-

nal or rectal tracts. If GBS is found to be present, antibio-

tics can be administered intravenously during labor. This

greatly reduces the chance of GBS being transmitted

from mother to baby when the baby is in the birth canal.

The chances are believed to be reduced from one in 200

that the baby will develop GBS infection to one in 4000.

Parental concerns

Strep infections can develop into life-threatening or

debilitating problems if not treated promptly. Ensuring

the child takes the full course of antibiotics prescribed by

the doctor even if the symptoms have gone away can pre-

vent life-threatening complications such as rheumatic

fever. Pregnant women should be screened for GBS dur-

ing the last weeks of pregnancy to help ensure that GBS

does not infect their newborns.

Resources

BOOKS

Laskey, Elizabeth. Strep Throat. Chicago: Heinemann Library,

2003.
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Biology & Mechanisms of Disease. Larchmont: Mary Ann

Liebert, Inc., 2000.
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Maureen Haggerty

Stridor

Definition

Stridor is a term used to describe noisy breathing in

general and to refer specifically to a high-pitched crow-

ing sound associated with croup, respiratory infection,

and airway obstruction.

Description

Stridor is a symptom, not a disease. It occurs when

air is forced through breathing passages narrowed by the

following:

� illness
� infection
� the presence of foreign objects

� congenital throat abnormalities

The sound is usually loud enough to be heard at a

distance, although sometimes only during deep breathing

and can occur on inhaling, exhaling, or both. It can be a

symptom of a life-threatening respiratory emergency.

KEY TERMS

Bacteremia—Bacterial infection of the blood.

Bursitis—Inflammation of a bursa, a fluid-filled
cavity or sac. In the body, bursae are located at
places where friction might otherwise develop.

Osteomyelitis—An infection of the bone and bone
marrow, usually caused by bacteria.
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Demographics

Stridor is most common in children. Croup, an

inflammation of the trachea (windpipe) and larynx

(voice box), is the most common cause of stridor in chil-

dren under age two. Young children also frequently

develop acute stridor by inhaling a foreign object, often

food such as hot dogs, popcorn, or hard candy. Stridor as

a complication of bacterial infections is also common in

children under age eight.

Congenital stridor is caused by abnormalities in the

airways that cause them to partially collapse when the

child breathes. It is present at birth and usually becomes

obvious within the first six weeks of life.

Causes and symptoms

During childhood, stridor is usually caused by infec-

tion of the cartilage flap (epiglottis) that covers the open-

ing of the trachea to prevent material from entering the

lungs and choking a person during swallowing. It can

also be caused by foreign objects, such as a food or a

coin, that a child has tried to swallow.

Laryngomalacia is the most common cause of con-

genital stridor, accounting for 75 percent of stridor in

newborns. It seems to be caused by a collapse of tissue

around the larynx and usually occurs in newborns that

have no other health problems. It produces a rapid, low-

pitched form of stridor that may be heard when a baby

inhales. This condition develops soon after birth and

usually does not require medical attention. It normally

disappears as the child matures and almost always by the

time the child is 18 months old.

Causes of stridor in adolescents and adults include

the following:

� abscess or swelling of the upper airway
� paralysis or malfunction of the vocal cords

� tumor

� enlargement of the thyroid gland goiter

� swelling of the voice box (laryngeal edema)

� narrowing of the windpipe (tracheal stenosis)

When to call the doctor

Acute stridor, especially when caused by inhaling a

foreign object, can be a life-threatening emergency.

Emergency medical care should be sought immediately

if the individual is showing any signs of difficulty

breathing or is turning blue, is unconscious, or is thought

to have inhaled a foreign object. In other cases, a doctor

should be consulted on a non-emergency basis whenever

stridor develops in a newborn or when stridor accompa-

nies other signs of illness such as a fever.

Diagnosis

When stridor is present in a newborn, pediatricians

and neonatologists also look for evidence of heart defects

or neurological disorders that may cause paralysis of the

vocal cords. Paralysis of the vocal cords can be life threa-

tening. If examinations do not reveal other reasons for

the baby’s noisy breathing, the air passages are assumed

to be the cause of the problem.

Listening to an older child or adult breathe usually

enables pediatricians, family physicians, and pulmonary

specialists to estimate where an airway obstruction is

located. The timing and location of the noisy breathing,

whether the sound is intermittent, occurs during eating,

is better or worse when lying or standing, as well as the

presence or absence of fever or other signs of infection

and similar information help in determining the cause of

stridor. It is sometimes difficult in children for doctors to

differentiate between stridor and wheezing caused by

asthma. However, a history of the breathing problem

and careful examination can usually help them make the

distinction.

The extent of the obstruction can be calculated by

assessing several features in the patient:

� complexion

� chest movements

� breathing rate
� level of consciousness

X rays and direct examination of the voice box

(larynx) and breathing passages using a laryngoscope or

bronchoscope indicate the exact location of the obstruc-

tion or inflammation. Computed tomography (CT)

scans and magnetic resonance imaging (MRI) scans

also may be useful, especially if surgery is needed.

Flow-volume loops and pulse oximetry are diagnos-

tic tools used to measure how much air flows through the

breathing passages and how much oxygen is available.

Pulmonary function testsmay also be performed.

Treatment

Treatment of stridor depends on the underlying

cause of the breathing difficulty. Life-threatening emer-

gencies may require the insertion of a breathing tube

through the mouth and nose (tracheal intubation) or the

insertion of a breathing tube directly into the windpipe

(tracheotomy) and surgery to remove a foreign object.
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Bacterial infections are treated with antibiotics. Conge-
nital stridor is usually left untreated and resolves on its

own.

Prognosis

The outcome of stridor depends on its cause. Death

by suffocation may occur when a foreign object blocks

the airway. Otherwise the outcome for most cases of stri-

dor is good to excellent, depending on the cause.

Prevention

Adults must keep small, easily swallowed objects

such as coins, beads, and hard, round candies away from

young children so that they do not try to swallow them.

Taking precautions against colds and bronchial infec-

tions (washing hands, not sharing dishes, avoiding sick

people) can cut down on stridor from infective causes.

Congenital stridor is not preventable.

Parental concerns

Congenital stridor in a newborn can sound frighten-

ing to parents, but it is rarely a cause for concern or med-

ical intervention.

See also Croup; Foreign objects; Vocal cord

dysfunction.
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Stroke

Definition

A stroke, also called a cerebral infarction, is a life-

threatening condition marked by a sudden disruption in

the blood supply to the brain.

Description

A disruption in the blood supply to the brain starves

the brain of oxygen-rich blood and causes the nerve cells

in that area to become damaged and die within minutes.

The body parts controlled by those damaged brain cells

lose their ability to function.

Depending on the area of the brain that is affected, a

stroke can alter many aspects of a child’s functioning

such as speech, movement, behavior and learning. A

stroke also may cause weakness or paralysis on one side

of the body. The loss of function may be mild or severe,

temporary or permanent.

If medical treatment begins within hours after symp-

toms are recognized, brain damage can be limited and

the risk of permanent medical effects can be decreased.

Types of stroke

An ischemic stroke—the most common form of

stroke in children under age 15—is caused by a blocked

or narrowed artery. In children, blockages may be caused

by a blood clot, injury to the artery, or rarely in children,

atherosclerosis (build-up of fatty deposits on the blood

vessel walls). A cerebral thrombosis is a blood clot that

develops at the clogged part of the blood vessel. A cere-

bral embolism is a blood clot that travels to the clogged

KEY TERMS

Congenital—Present at birth.

Laryngomalacia—A birth defect that causes the tis-
sues around the larynx to partially collapse and
narrow the air passageway, causing noisy
breathing.

Laryngoscope—An endoscope that is used to
examine the interior of the larynx.
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blood vessel from another location in the circulatory

system.

A hemorrhagic stroke—the more common form of

stroke in infants and children under age two—occurs

when a weakened blood vessel leaks or bursts, causing

bleeding in the brain tissue or near the surface of the

brain.

Two types of weakened blood vessels usually cause

hemorrhagic stroke, including:

� aneurysm: ballooning of a weakened area of a blood

vessel

� arteriovenous malformations: cluster of abnormal

blood vessels

A transient ischemic attack (TIA), also called a

‘‘mini stroke,’’ is characterized by a short-term blood

vessel obstruction or clot that tends to resolve itself

quickly, usually within 10–20 minutes, or up to 24 hours.

A TIA usually does not require intervention. However, a

TIA is a strong indicator of an ischemic stroke and

should be evaluated in the same way as a stroke to pre-

vent a more serious attack.

In children, strokes can be categorized as:

� prenatal stroke: occurring before birth
� neonatal or perinatal stroke: occurring in infants less

than 30 days old

� pediatric or childhood stroke: occurring in children

aged 15 and under

Demographics

Childhood stroke is relatively rare, occurring in

about two to three of every 100,000 children aged one to

14 per year. In comparison, stroke occurs in about 100 of

every 100,000 adults per year. The rate of ischemic

stroke and hemorrhagic stroke is similar among children

aged one to 14.

Stroke occurs more frequently in children under age

two, and peaks in the perinatal period. In the National

Hospital Discharge Survey from 1980-1998, the rate of

stroke for infants less than 30 days old (per 100,000 live

births per year) was 26.4, with rates of 6.7 for hemorrha-

gic stroke and 17.8 for ischemic stroke.

More fatal strokes occur in African-American chil-

dren than white children, mirroring the racial differences

of stroke in adults. Compared to the stroke risk of white

children, African-American children have an increased

relative risk of 2.12, Hispanics a decreased relative risk

of 0.76 and Asians have a similar risk. Boys have a 1.28-

fold higher risk of stroke than girls and have a higher

case-fatality rate for ischemic stroke than girls. The

increased risk among African Americans is not explained

by the presence of sickle cell disease, nor is the excess

risk among boys explained by trauma.

Research conducted by the National Institute of

Neurological Diseases and Stroke (NINDS) indicates a

‘‘stroke belt,’’ or geographical area where fatal strokes

are more predominant. This stroke belt includes Ala-

bama, Arkansas, Georgia, Indiana, Kentucky, Louisiana,

Mississippi, North Carolina, South Carolina, Tennessee,

and Virginia. Researchers examined death certificates

over a 19-year period and found a 21 percent higher risk

of death from stroke in people under age 20 in the stroke

belt states had compared with the same age group in

other states. During the same period, people over age 25

in the stroke belt region had a 20 percent higher risk of

death from stroke. Because the overall rate of stroke in

children is low, researchers warn parents in these states

not to be too alarmed. However, the findings indicate

further investigation is needed.

Causes and symptoms

Causes

The cause of childhood stroke is unknown in one-

third of cases, and an underlying medical condition or

multiple conditions appear to contribute to over half of

the cases. The most common causes of stroke are conge-

nital (present at birth) and acquired heart diseases, and

sickle cell anemia.

About 10–15 percent of children with sickle cell dis-

ease suffer a stroke, usually ischemic stroke. Sickle cell

disease is a blood disorder in which the blood cells can-

not carry oxygen to the brain because the blood vessels

to the brain are either narrowed or closed.

One rare cause of stroke is an extreme case of the

chickenpox virus, which causes a narrowing of blood

vessels in the head for some children.

RISK FACTORS Although obesity, high choles-
terol, high blood pressure, atherosclerosis, and smoking
are common stroke risk factors in adults, they rarely con-

tribute to stroke risk in children. Risk factors for child-

hood stroke include a family history of stroke, cardiovas-
cular disease or diabetes, as well as the presence of the

conditions listed below.

Some of the more common congenital heart diseases

that increase the risk of childhood stroke include:

� aortic and mitral valve stenosis

� atrial septal defect
� patent ductus arteriosus (PDA)
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� patent foramen ovale

� inherited blood clotting disorders
� ventricular septal defect
� hypercoagulable states

Some of the acquired heart conditions that increase

the risk of childhood stroke include:

� bacterial meningitis

� endocarditis
� arrhythmia and atrial fibrillation

� artificial heart valve
� myocarditis

� cardiomyopathy

� rheumatic heart disease

� embolism

� anoxia
� antiphospholipid antibody syndrome

� encephalitis
� blood vessel disease
� certain blood disorders, such as hemophilia

� inborn errors of metabolism

� illicit drug use
� teenage pregnancy
� teen use of oral contraceptives (birth control pills)

Possible traumas that increase the risk of childhood

stroke include birth injury or trauma, child abuse, or
other injury or trauma.

Because of the wide range of secondary conditions

that contribute to stroke, it is difficult for researchers to

assess the relative contribution of each risk factor to the

problem of cerebrovascular disease as a whole, accord-

ing to the Child Neurology Society Ad Hoc Committee

on Stroke in Children. In addition, this variability also

hinders clinical research.

Symptoms

In infants and very young children, stroke symptoms

are sudden and include:

� seizures
� coma

� paralysis on one side of the body
� nausea or vomiting

In older children, stroke symptoms are sudden and

include:

� numbness or weakness of the face, arm, or leg, espe-

cially on one side of the body

� confusion or difficulty speaking or understanding

speech

� vision difficulties, often in one eye
� hearing problems, often in one ear

� difficulty walking, dizziness or loss of balance or

coordination

� severe headache
� difficulty swallowing
� nausea or vomiting

� painful or stiff neck

Other stroke signs and symptoms include:

� sudden severe headache with unknown cause
� sudden nausea or vomiting

� warm, flushed, clammy skin

� slow, full pulse
� appearance of unequal pupils
� facial ‘‘droop’’ on one side
� salivary drool
� urinary incontinence

If the child seems to recover quickly from these

stroke symptoms, a TIA may have occurred. All neurolo-

gical symptoms should serve as a stroke ‘‘warning sign’’

and could indicate a pending, more serious attack. The

child should receive prompt evaluation so necessary pre-

ventive therapies can be initiated.

WHEN TO CALL THE DOCTOR If a child has any of

the symptoms listed above, the parent or caregiver

should immediately dial 9-1-1 to seek emergency care. It

is important not to wait to see if symptoms subside; a

stroke is a medical emergency. Until the paramedics

arrive, the parent or caregiver should follow these first

aid guidelines:

� Make sure the child is in a comfortable posture, lying

on his or her side, so the airway does not become

obstructed by drool or mucus.

� Talk reassuringly to the child, even if he or she is

unconscious.

� Do not leave the child alone—constantly observe the

child.

� Cover the child with a blanket or remove clothing as

needed tomaintain the child’s normal body temperature.

� Do not give the child any medication, including

aspirin; medication will be given later as needed.
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Diagnosis

In most children, the diagnosis of stroke is delayed

by more than 24 hours from the onset of symptoms. This

delay is thought to occur because there is a lack of gen-

eral awareness by physicians and families of cerebrovas-

cular disorders in children. However, early recognition

and treatment of a stroke could improve management,

reduce the risk of brain damage and permanent disabil-

ity, help prevent a recurrence, and initiate a proper treat-

ment and rehabilitation program to maximize functional

recovery.

The diagnosis of pediatric stroke generally occurs in

the emergency room and includes:

� personal and family medical history

� review of current medications

� evaluation of other health problems

� physical examination

� brief neurological exam
� diagnostic tests

The medical history helps the physician evaluate the

presence of other conditions or disorders that might have

caused the stroke. The child’s family medical history is

evaluated to determine if there is a history of cardiovas-

cular or neurological diseases that might increase the

risk of blood clots.

The brief neurological exam includes a review of

the patient’s mental status, motor and sensory system,

deep tendon reflexes, coordination, and walking pattern

(gait). The cranial nerve function also will be evaluated

and includes a review of the patient’s visual function and

eye movement, strength of facial muscles, the gag reflex,

tongue and lip movements, ability to smell and taste,

hearing, and sensation and movement of the face, head,

and neck.

Questions about the child’s condition may include:

� What symptoms occurred?

� When were the symptoms first noticed?

� How long did the symptoms last?

� What functions were affected?

During the physical exam, the child’s pulse, blood

pressure, and height and weight are checked and

recorded.

Diagnostic tests include:

� Blood tests: Test used to detect the presence of any

chemical abnormalities, infection, or blood clotting

that may have caused the stroke.

� Magnetic resonance imaging (MRI) scan: An imaging

technique that provides a detailed picture of the brain

without the use of x rays. MRI uses a large magnet,

radio waves and a computer to produce these images.

� Computed tomography (CT) scan: An imaging techni-

que that shows the blood vessels in the brain. A CT

scan is used to identify the area of the brain affected

and to detect signs of swelling.

� Chest x ray: X rays are used to detect an enlarged

heart, vascular abnormalities, or lung problems.

� Angiogram: An invasive imaging technique used to

examine the blood vessels in the brain. An angiogram

is only performed if the CT or MRI scans do not show

conclusive results.

� Echocardiogram (echo): A graphic outline of the

heart’s movement, valves and chambers, used to deter-

mine if the stroke was caused by a blood clot traveling

from the heart to the brain. Echo is often combined

with Doppler ultrasound and color Doppler. During the

echo, an ultrasound transducer (hand-held wand placed

on the skin of the chest) emits high-frequency sound

waves to produce pictures of the heart’s valves and

chambers.

MRI is more sensitive than CT scanning for the

diagnosis of an ischemic stroke within 24 hours. How-

ever, the two tests are comparable when used to evaluate

the effects of a hemorrhagic stroke.

In rare cases or when carotid artery disease is sus-

pected, additional tests may include a carotid ultrasound

or cerebral or carotid angiogram. Other tests to diagnose

stroke may include a transcranial Doppler ultrasound

and neurosonogram. In a transcranial Doppler ultra-

sound, sound waves are used to measure blood flow in

the vessels of the brain. In a neurosonogram, ultra high

frequency sound waves are used to analyze blood flow

and possible blockages in the blood vessels in or leading

to the brain.

If a pediatric stroke is diagnosed, additional tests

may be performed to assess the overall function

� Electroencephalogram (EEG): Electrodes (small, sticky

metal patches attached to the scalp) are connected by

wires (leads) to an electroencephalograph machine to

chart the brain’s continuous electrical activity.

� Evoked potentials study: Wires attached to the scalp,

neck, and limbs are connected to a computer to mea-

sure the electrical activity in certain areas of the brain

and spinal cord when specific sensory nerve pathways

are stimulated. The brain’s electrical response to

visual, auditory, and sensual stimulation is recorded.
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Treatment

Initial treatment depends on the type of stroke. For

an ischemic stroke, initial emergent treatment focuses on

restoring blood flow to the brain. For a hemorrhagic

stroke, the goal of initial treatment is to control the

bleeding. Children with a hemorrhagic stroke may be

transferred to a center with neurosurgical facilities so the

proper treatment, such as decompression or hydroce-
phalus drainage, can be provided by skilled specialists.

Emergency-room treatment may include: oxygen to

ensure the brain is getting the maximum amount, control

of body temperature, assessment and treatment of

breathing difficulties, intravenous fluids to prevent or

treat dehydration, and medications to control blood

pressure and prevent blood clotting. Blood transfusions

may be used to treat children with sickle cell disease.

Treatment team

Treatment should be provided by a pediatric neurol-

ogist and a multi-disciplinary team of specialists that

may include a physical therapist, occupational therapist,

speech therapist, social worker, and other specialists as

needed to meet the child’s individual needs.

Medications

Adult stroke patients who receive treatment within

three hours after the onset of stroke symptoms may

receive a ‘‘clot-busting’’ medication called t-PA. How-

ever, the diagnosis of stroke is rarely made within three

hours, so the use of this drug in children is uncommon.

Anticoagulant medications, including heparin or

warfarin and low-dose aspirin, may be used to reduce the

risk of blood clot formation. Although experience with

these medications in children suggests they are safe,

their use in children remains controversial because of the

risk of Reye’s syndrome. Sometimes the potential bene-

fits of these medications outweigh the small risk of side

effects. Researchers agree that further studies are needed

to determine the proper dosage and effectiveness of

aspirin and other anticoagulant medications for treating

stroke in children.

The most important medication guidelines are: 1)

Ensure your child takes all medications exactly as pre-

scribed; 2) Never discontinue any medication without

first talking to the child’s doctor, even if the medication

does not seem to be working or is causing unwanted side

effects; and 3) Follow-up with the child’s health care

provider as recommended to monitor the effects of the

medication. Frequent blood tests are required for people

taking anticoagulants to evaluate the dosage and effects

of the medication.

Other stroke medications that are still being tested in

clinical trials include:

� Citicoline as a treatment for ischemic stroke. Studies

have shown both acute and long-term neuroprotective

properties of citicoline in animal models of stroke and

in several human clinical trials.

� Epoetin, a synthetic version of human erythropoietin,

as a treatment for ischemic stroke. Epoetin aids the

body in producing red blood cells and is currently used

to treat anemia associated with kidney disease or

caused by some drugs.

� Early administration of magnesium to serve as a poten-

tial neuroprotective agent. Studies have shown neuro-

protectant properties of magnesium sulfate in animal

models of stroke, and improved outcomes following

magnesium sulfate treatment in humans have been

observed following small pilot studies.

Rehabilitation

After the child’s condition has stabilized, rehabilita-

tion is initiated. Rehabilitation includes physical, occu-

pational, and speech therapy. Therapy is usually initiated

as soon as possible after a stroke and is often the most

intense in the early stages of recovery. Clinicians should

work with the child and the parents or caregivers to

develop an individual treatment plan. Specific treatment

goals will vary from one child to the next but will focus

on restoring maximum function and independence, help-

ing the child return to normal activities, and improving

the child’s quality of life. The child’s progress after reha-

bilitation will depend upon which area of the brain was

affected, the cause of stroke, the extent of injury, and the

presence of other medical conditions.

Physical therapy includes stretching exercises, mus-

cle group strengthening exercises, and range of motion

exercises to preserve flexibility and range of motion.

Exercises should be practiced daily, as recommended by

the physical therapist. A physical therapist can instruct

the patient on proper posture guidelines to maintain

proper alignment of the hips and back. Balancing rest

and exercise is also important.

Occupational therapy may include splints, casts, or

braces on the affected arm or leg to enable proper limb

positioning, prevent joint stiffness, and maintain flexibil-

ity and range of motion. An occupational therapist can

recommend assistive equipment and devices to help the

child with activities of daily living, such as bathing, dres-

sing, and eating. If a walker or wheelchair are needed, an

occupational therapist can provide specific instructions.
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Physical and occupational therapists can provide

guidelines on how to adapt the child’s home and school

environments to ensure safety and comfort.

Speech therapy will focus on the child’s specific

needs which may include any or all aspects of language

use, such as speaking, reading, writing, and understand-

ing the spoken word. Speech and language problems

(aphasia) usually occur when a stroke affects the right

side of the body.

Behavioral problems and learning disabilities, such

as difficulties with attention or concentration, may

become apparent when the child goes to school, so speci-

fic treatments and educational assistance may be needed

to address these problems. A formal assessment can help

parents identify potential behavioral and learning

problems.

Surgery

The need for surgical treatment for pediatric stroke

will depend on a number of factors, including the type of

stroke, extent of damage from stroke, the child’s age,

and potential benefits and risks. Sometimes urgent sur-

gery is necessary soon after the child is admitted to the

emergency room to remove a blood clot and restore oxy-

gen flow to the brain tissue.

Treatment options for hemorrhagic stroke may

include surgery, sterotactic radiotherapy, or interven-

tional neuroradiology to treat the underlying aneurysm

or arteriovenous malformation.

There are several surgical procedures to repair an

aneurysm that may have caused a hemorrhagic stroke. A

clip may be placed across the neck of the aneurysm (like

a clip at the end of a balloon) to stop the bleeding. A

newer approach is to thread a long, thin tube through the

artery that leads to the aneurysm. Then a tiny coil is fed

through the tube into the aneurysm ‘‘balloon’’ to fill the

space and seal off the bleeding.

An interventional procedure called carotid angio-

plasty may be performed to treat a blockage or blockages

in the carotid arteries. During the procedure, a tiny bal-

loon at the end of a long, thin tube (called a catheter) is

pushed through the artery to the blockage. When the bal-

loon is inflated, it opens the artery. In addition, a mesh

tube (called a stent) may be placed inside the artery to

help hold it open.

Carotid endarterectomy is a surgical procedure per-

formed to remove a blockage from the carotid artery.

During the operation, the surgeon scrapes away plaque

from the wall of the artery so blood can flow freely

through the artery to the brain.

Intracranial bypass surgery is a surgical procedure

performed to restore blood flow around a blocked blood

vessel in the brain. During the surgery, a healthy blood

vessel, on the outside of the scalp, is re-routed to the part

of the brain that is not getting enough blood flow. This

new blood vessel bypasses the blocked vessel and pro-

vides an additional blood supply to areas of the brain that

were deprived of blood. When blood flow is restored, the

brain works normally, and the symptoms disappear. This

procedure is not as common as the other surgical treat-

ments listed above to treat pediatric stroke but it may be

used to treat recurrent TIAs.

Alternative treatment

Alternative and complementary therapies include

approaches that are considered to be outside the main-

stream of traditional health care.

Techniques that induce relaxation and reduce stress,

such as yoga, Tai Chi, meditation, guided imagery, and

relaxation training, may be helpful in controlling blood

pressure. Acupuncture and biofeedback training also

may help induce relaxation. Before learning or practicing

any particular technique, it is important for the parent/

caregiver and child to learn about the therapy, its safety

and effectiveness, potential side effects, and the exper-

tise and qualifications of the practitioner. Although some

practices are beneficial, others may be harmful to certain

patients.

Alternative treatments should not be used as a sub-

stitute for medical therapies prescribed by a doctor. Par-

ents should discuss these techniques and treatments with

the child’s doctor to determine the remedies that may be

beneficial for the child.

Nutritional concerns

Dietary guidelines are individualized, based on the

child’s age, diagnosis, overall health, and level of func-

tioning. Specific nutritional problems, such as swallow-

ing or feeding difficulties, may be a concern in some

patients and should be managed by a team of specialists

including a speech therapist. Early identification, treat-

ment, and correction of specific feeding problems will

improve the health and nutritional status of the child.

A child’s self-feeding skills can impact his or her

health outcome. One study indicated that 90 percent of

children with good to fair motor and feeding skills

reached adulthood. In contrast, a lack of self-feeding

skills was associated with a six-fold increase in mortality

(rate of death).
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Maintaining a healthy weight is important to prevent

the development of chronic diseases such as diabetes,

high blood pressure (hypertension), and heart disease.

Tube feedings may be required in some patients

with failure to thrive, aspiration pneumonia, difficulty
swallowing, or an inability to ingest adequate calories

orally to maintain nutritional status or promote growth.

A well-balanced and carefully planned diet will help

maintain general good health for children who have suf-

fered a stroke. In general, children should follow the

same low-fat, high fiber diet that is recommended for the

general population.

In children older than age two, the following low-fat

dietary guidelines are recommended:

� Total fat intake should comprise 30 percent or less of

total calories consumed per day.

� Calories consumed as saturated fat should equal no more

than 8-10 percent of total calories consumed per day.

� Total cholesterol intake should be less than 300 mg/dl

per day.

If the child has high blood pressure, the DASH diet

is recommended. The ‘‘Dietary Approaches to Stop

Hypertension (DASH)’’ study, sponsored by the National

Institutes of Health (NIH), showed that elevated blood

pressures were reduced by an eating plan that empha-

sized fruits, vegetables, and low-fat dairy foods and was

low in saturated fat, total fat, and cholesterol. The DASH

diet includes whole grains, poultry, fish, and nuts. Fats,

red meats, sodium, sweets, and sugar-sweetened bev-

erages are limited. Sodium should also be reduced to no

more than 1,500 milligrams per day.

Prognosis

Cerebrovascular disorders are among the top 10

causes of death in children, with rates highest in the first

year of life. From 1979 to 1998 in the United States,

childhood mortality from stroke declined sharply, by 58

percent, with reductions in all major subtypes: ischemic

stroke decreased by 19 percent, subarachnoid hemor-

rhage by 79 percent, and intracerebral hemorrhage by 54

percent.

Some children survive a pediatric stroke with no

life-long consequences. In other children, long-term

complications of stroke may develop right away or

within months to years after a stroke. According to a

2000 study published in the Journal of Child Neurology,
the outcome of childhood stroke was a moderate or

severe deficit in 42 percent of cases. Adverse outcomes

after childhood stroke—including death in 10 percent,

recurrence in 20 percent, and neurological deficits in

two-thirds of survivors—can be reduced with available

stroke treatments.

When a stroke affects a child whose brain is still

developing, it is thought that the developing brain may

be able to compensate for the functions that were lost as

a result of a stroke.

Recovery from stroke is different with each child.

Overall, the degree of permanent disability after a stroke

is less in children than in adults. Speech and language

problems usually improve rapidly in the first year after a

stroke. Children may only have minor delays in the

development of coordinated movement or in cognitive

functioning. Almost all children recover the ability to

walk independently after a stroke, unless there is another

condition that causes disability. Recovery of function in

the affected arm and hand is usually the most significant

movement problem after a stroke. Most children who

suffer from a stroke can expect to lead independent lives

as adults.

Prevention

Despite current treatment, one out of 10 children

with ischemic stroke will have a recurrence within five

years. Although there is a high risk of repeat strokes in

patients with sickle cell anemia, the risk can be reduced

with regular blood transfusions. If no cause of the stroke

was identified, the risk of a recurrence is low. If a cause

was identified, the underlying condition should be trea-

ted, and anticoagulant or low-dose aspirin therapy may

be initiated, depending on the child’s diagnosis.

There is no screening for stroke, but screening exists

for many of its risk factors. To prevent stroke, risk fac-

tors should be treated and managed by the child’s pri-

mary care doctor or specialist. The doctor can advise if

specific preventive treatment is needed.

Management of high cholesterol—especially high

LDL (low-density lipoprotein) levels—high blood pres-

sure and diabetes can help reduce the risk of a stroke.

Nutritional concerns

An adequate intake of folic acid (vitamin B9) has

been linked to the prevention of stroke and heart disease

by lowering homocysteine, an amino acid related to the

early development of cardiovascular disease when high

levels are present in the blood. Dietary sources of folic

acid include: vegetables, especially green vegetables;

potatoes; cereal and cereal products; fruits; and organ

meats (liver or kidney). It is best to eat fresh fruits and

vegetables whenever possible to get the most vitamins.
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Recommended daily intake in micrograms (mcg) for

folic acid supplements (oral tablets) include: 25–100

mcg in newborns to age three; 75–400 mcg in children

aged four to six; 100-400 mcg in children aged seven to

10; and 150–400 mcg in children aged 11 and above.

Vitamin K is an important nutrient needed to regu-

late normal blood clotting. A diet deficient in vitamin

K can cause prolonged blood-clotting time and easy

bleeding and bruising. Vitamin K is found in: alfalfa,

asparagus, broccoli, Brussels sprouts, cabbage cheddar

cheese, green tea, green leafy lettuce, liver, seaweed,

spinach, and turnip greens. Recommended daily intake

for vitamin K supplements (for patients not on anticoa-

gulant therapy) include: 10 mcg in newborns to age

three; 20 mcg in children aged four to six; 30 mcg in

children aged seven to 14; 65 mcg in boys and 55 mcg

in girls aged 15–18; 70–80 mcg for males over age 18

and 60–65 mcg for females over age 18. If the patient

is taking anticoagulant medications, vitamin K supple-

ments are not recommended, and foods high in vitamin

K are limited, since they counteract the action of the

medication.

Vitamin E and beta carotene supplements were once

thought to help decrease the risk of stroke and prevent

the development of heart disease, but newer studies dis-

prove their effectiveness. Researchers at The Cleveland

Clinic Heart Center performed a meta-analysis of seven

large randomized trials of vitamin E (given alone or in

combination with other antioxidants) and eight of beta

carotene. All trials included 1,000 or more patients and

follow-up ranged from 1.4 to 12 years. The doses of vita-

min E given in these trials ranged from 50–800 interna-

tional units (IU) and 15–50 milligrams (mg) for beta car-

otene. The meta-analysis reviewed the effect of these

antioxidants on death from cardiovascular disease or

from any other cause (‘‘all-cause mortality’’).

Their findings, published in the June, 2003 issue

of The Lancet journal, do not support the continued

use of vitamin E supplementation nor the inclusion of

vitamin E in further studies. Regardless of the dosage

given or the patient population, Vitamin E did not pro-

vide any benefit in lowering mortality compared to

control treatments, and it did not significantly decrease

the risk of cardiovascular death or stroke (cerebrovas-

cular accident). In addition, they recommend that vita-

min supplements containing beta carotene be ‘‘actively

discouraged’’ because of the small but statistically sig-

nificant increased risk of death. Researchers discourage

further study of beta carotene because of the mortality

risk.

Even though studies have demonstrated that vitamin

E and beta carotene supplements do not reduce stroke

risk, foods rich in antioxidants are still encouraged

because they also contain beneficial nutrients such as fla-

vonoids and lycopenes that are not usually included in

standard oral vitamin supplements. A diet rich in antioxi-

dant-containing foods, such as fruits, vegetables and

whole grains, is linked to a reduced risk of cardiovascu-

lar disease.

Dietary supplements should not be used as a substi-

tute for medical therapies prescribed by a doctor. Parents

should discuss these nutrition supplements with the

child’s doctor to determine the remedies that may be

beneficial for the child.

Parental concerns

It is common for a child to feel sad or depressed

after a stroke. These emotions may be the result of not

knowing what to expect or not being able to do simple

tasks without becoming overly tired. Temporary feelings

of sadness are normal, and should gradually go away

within a few weeks, as the child starts a rehabilitation

program and returns to some of his or her normal rou-

tines and activities.

When a depressed mood is severe and accompanied

by other symptoms that persist every day for two or more

weeks, the parent should ask for a referral to a mental

health professional who can help the child cope and

recover. There are many treatments for depression. A

healthy lifestyle including regular exercise, proper

sleep, a well-balanced diet, as well as relaxation and

stress management techniques can help manage depres-

sion. Major depressive disorder may be treated with anti-
depressants, psychotherapy (supportive counseling or

‘‘talk therapy’’), or a combination of both.

Regular follow-up visits with the child’s health care

provider will help identify and manage risk factors and

other medical conditions. If the child has a known medi-

cal condition that increases the risk of stroke, it is impor-

tant for parents and caregivers to learn the warning signs

and symptoms of stroke in children and infants. If the

child experiences any unexpected neurological problem,

the parent should have the child evaluated by a physi-

cian. Lastly, it is important for parents to carefully follow

the child’s treatment plan, including following the medi-

cation schedule exactly as prescribed.

Resources

BOOKS

Burkman, Kip. The Stroke Recovery Book: A Guide for
Patients and Families. Nebraska: Addicus Books, Inc.,
May, 1998.
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Zimmer, Judith and John P. Cooke. The Cardiovascular Cure:
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Attack and Stroke. New York: Broadway Books, August,

2002.
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Abram, Harry S., MD. ‘‘Childhood Strokes: Evaluation and
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november1998/childhoodstrokes.htm.
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in Children: Recognition, Treatment, and Future

Directions.’’ Seminars in Pediatric Neurology. 7:4

(December, 2000): 309-317.

deVeber, G., ES Roach, AR Riela, and M. Wiznitzer.

‘‘Recognition and Treatment of Stroke in Children.’’ Child

Neurology Society Ad Hoc Committee on Stroke in

Children. July, 2001.

Kirkham, FJ. ‘‘Stroke in Childhood.’’ Archives of Disease in

Childhood. 81 (July, 1999): 85-89.

Nicolaides, P. and R.E. Appleton. ‘‘Stroke in Children.’’
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ORGANIZATIONS

American Stroke Foundation. 11902 Lowell, Overland Park,

KS 66213. (913) 649-1776. <http://

www.americanstroke.org>.

A thrombotic stroke occurs
when a blood clot blocks
a cerebral artery.

A hemorrhagic stroke occurs
when a blood vessel ruptures
within the brain.

A hemorrhagic stroke (left) compared to a thrombotic stroke (right). (Illustration by Hans & Cassidy.)
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KEY TERMS

Activities of daily living (ADL)—The activities per-
formed during the course of a normal day, for exam-
ple, eating, bathing, dressing, toileting, etc.

Aneurysm—A weakened area in the wall of a blood
vessel which causes an outpouching or bulge.
Aneurysms may be fatal if these weak areas burst,
resulting in uncontrollable bleeding.

Anoxia—Lack of oxygen.

Antibody—A special protein made by the body’s
immune system as a defense against foreign material
(bacteria, viruses, etc.) that enters the body. It is
uniquely designed to attack and neutralize the speci-
fic antigen that triggered the immune response.

Antiphospholipid antibody syndrome—An immune
disorder that occurs when the body recognizes phos-
pholipids (part of a cell’s membrane) as foreign and
produces abnormal antibodies against them. This
syndrome is associated with abnormal blood clot-
ting, low blood platelet counts, and migraine
headaches.

Aorta—The main artery located above the heart that
pumps oxygenated blood out into the body. The
aorta is the largest artery in the body.

Aortic valve—The valve between the heart’s left
ventricle and ascending aorta that prevents regurgi-
tation of blood back into the left ventricle.

Aortic valve stenosis—Narrowing of the aortic valve.

Aphasia—The loss of the ability to speak, or to
understand written or spoken language. A person
who cannot speak or understand language is said to
be aphasic.

Arteriosclerosis—A chronic condition characterized
by thickening, loss of leasticity, and hardening of the
arteries and the build-up of plaque on the arterial
walls. Arteriosclerosis can slow or impair blood cir-
culation. It includes atherosclerosis, but the two
terms are often used synonymously.

Artery—A blood vessel that carries blood away from
the heart to the cells, tissues, and organs of the body.

Atrial—Referring to the upper chambers of the heart.

Atrial fibrillation—A type of heart arrhythmia in
which the upper chamber of the heart quivers
instead of pumping in an organized way. In this con-
dition, the upper chambers (atria) of the heart do not
completely empty when the heart beats, which can
allow blood clots to form.

Atrial septal defect—An opening between the right
and left atria (upper chambers) of the heart.

Cardiologist—A physician who specializes in diag-
nosing and treating heart diseases.

Central nervous system—Part of the nervous system
consisting of the brain, cranial nerves, and spinal
cord. The brain is the center of higher processes,
such as thought and emotion and is responsible for
the coordination and control of bodily activities and
the interpretation of information from the senses.
The cranial nerves and spinal cord link the brain to
the peripheral nervous system, that is the nerves pre-
sent in the rest of body.

Cerebrospinal fluid—The clear, normally colorless
fluid that fills the brain cavities (ventricles), the sub-
arachnoid space around the brain, and the spinal
cord and acts as a shock absorber.

Decompression—A decrease in pressure from the
surrounding water that occurs with decreasing div-
ing depth.

Dysphagia—Difficulty in swallowing.

Echocardiogram—A record of the internal structures
of the heart obtained from beams of ultrasonic
waves directed through the wall of the chest.

Electrocardiagram (ECG, EKG)—A record of the
electrical activity of the heart, with each wave being
labeled as P, Q, R, S, and T waves. It is often used in
the diagnosis of cases of abnormal cardiac rhythm
and myocardial damage.

Embolus—Plural, emboli. An embolus is something
that blocks the blood flow in a blood vessel. It may
be a gas bubble, a blood clot, a fat globule, a mass of
bacteria, or other foreign body that forms some-
where else and travels through the circulatory system
until it gets stuck.

Encephalitis—Inflammation of the brain, usually
caused by a virus. The inflammation may interfere
with normal brain function and may cause seizures,
sleepiness, confusion, personality changes, weak-
ness in one or more parts of the body, and even
coma.

Graft—A transplanted organ or other tissue.

Heart attack—Damage that occurs to the heart
when one of the coronary arteries becomes nar-
rowed or blocked.

Hemiparesis—Weakness on one side of the body.
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American Stroke Association, A Division of American Heart

Association, 7272 Greenville Ave., Dallas, TX 75231.

(888) 4-STROKE (787653). E-mail:

strokeassociation@heart.org. <http://

www.strokeassociation.org>.

Children’s Hemiplegia and Stroke Association. 4101W. Green

Oaks, Ste. 305, PMB 149, Arlington, TX 76016. (817) 492-

4325. E-mail: info@chasa.org. <http://www.chasa.org>.

National Heart, Lung and Blood Institute. National Institutes of

Health, Building 1, 1 Center Dr., Bethesda, MD 20892. E-

mail: NHLBIinfo@rover.nhlbi. <http://www.nhlbi.nih.gov>.

National Institute on Disability and Rehabilitation Research,

Office of Special Education and Rehabilitative Services,

U.S. Department of Education, 400 Maryland Ave. S.W.,

Washington, DC 20202-7100. (202) 245-7640. <http://

www.ed.gov/about/offices/list/osers/nidrr/>.

KEY TERMS (contd.)

Hemiplegia—Paralysis of one side of the body.

Hydrocephalus—An abnormal accumulation of cer-
ebrospinal fluid within the brain. This accumulation
can be harmful by pressing on brain structures, and
damaging them.

Hypercoagulable states—Also called thromboem-
bolic state or thrombophilia. A condition character-
ized by excess blood clotting.

Hypertension—Abnormally high arterial blood pres-
sure, which if left untreated can lead to heart disease
and stroke.

Intracerebral hemorrhage—A cause of some strokes
in which vessels within the brain begin bleeding.

Ischemia—A decrease in the blood supply to an area
of the body caused by obstruction or constriction of
blood vessels.

Mitral valve stenosis—Narrowing of the mitral valve.

Neurologist—A doctor who specializes in disorders
of the nervous system, including the brain, spinal
cord, and nerves.

Neurosurgeon—Physician who performs surgery on
the nervous system.

Occupational therapist—A healthcare provider who
specializes in adapting the physical environment to
meet a patient’s needs. An occupational therapist
also assists patients and caregivers with activities of
daily living and provide instructions on wheelchair
use or other adaptive equipment.

Patent ductus arteriosus—A congenital defect in
which the temporary blood vessel connecting the
left pulmonary artery to the aorta in the fetus doesn’t
close after birth.

Patent foramen ovale (PFO)—A congenital heart
defect characterized by an open flap that remains
between the two upper chambers of the heart (the
left and right atria). This opening can allow a blood
clot from one part of the body to travel through the
flap and up to the brain, causing a stroke.

Physiatrist—A physician who specializes in physical
medicine and rehabilitation.

Physical therapist—A healthcare provider who tea-
ches patients how to perform therapeutic exercises
to maintain maximum mobility and range of motion.

Reye’s syndrome—A serious, life-threatening illness
in children, usually developing after a bout of flu or
chickenpox, and often associated with the use of
aspirin. Symptoms include uncontrollable vomiting,
often with lethargy, memory loss, disorientation, or
delirium. Swelling of the brain may cause seizures,
coma, and in severe cases, death.

Stent—A slender hollow catheter or rod placed
within a vessel or duct to provide support or to keep
it open.

Subarachnoid hemorrhage—A collection of blood
in the subarachnoid space, the space between the
arachnoid and pia mater membranes that surround
the brain. This space is normally filled with cere-
brospinal fluid. A subarachnoid hemorrhage can
lead to stroke, seizures, permanent brain damage,
and other complications.

Unilateral neglect—Also called one-sided neglect.
A side effect of stroke in which the stroke survivor
ignores or forgets the weaker side of the body caused
by the stroke.

Vein—A blood vessel that returns blood to the heart
from the body. All the veins from the body converge
into two major veins that lead to the right atrium of
the heart. These veins are the superior vena cava and
the inferior vena cava. The pulmonary vein carries the
blood from the right ventricle of the heart into the lungs.

Ventricle septal defect—A hole in the wall (septum)
between the lower chambers of the heart.

Ventricles—The lower pumping chambers of the
heart. The ventricles push blood to the lungs and the
rest of the body.

Ventricles of the brain—The spaces within the brain
where cerebrospinal fluid is made.
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National Institute of Neurological Disorders and Stroke

(NINDS), National Institutes of Health. P.O. Box 5801,

Bethesda, MD 20824. (800) 352-9424 or (301) 496-5751.

<http://www.ninds.nih.gov/about_ninds/>.

National Rehabilitation Information Center (NARIC).4200

Forbes Blvd., Ste. 202, Lanham, MD 20700. (800) 346-

2742 or (301) 459-5900. <http://www.naric.com>.

National Stroke Association. 9707 E. Easter Ln., Englewood,

CO 80112-3747. (800) STROKES (787-6537) or (303)

649-9299. <http://www.stroke.org>.

Stroke Clubs International. 805 12th St. Galveston, TX 77550.

(409) 762-1022 attn. Ellis Williamson. E-mail:

strokeclub@aol.com.

WEB SITES

The Brain Attack Coalition. <www.stroke-site.org>

The Brain Matters, American Academy of Neurology

Foundation. <www.thebrainmatters.org>

Different Strokes—A Charity for Younger Stroke Survivors.
<www.differentstrokes.co.uk/>

HeartCenterOnline. <www.heartcenteronline.com>

HemiHelp—Information and Support for Children and Young
People with Hemiplegia. <www.hemihelp.org.uk>

Pediatric Stroke Network.
<www.pediatricstrokenetwork.com>

Angela M. Costello

Sturge-Weber syndrome
Definition

Sturge-Weber syndrome (SWS) is a rare, congenital

(present at birth), noninherited disorder characterized by

the vascular malformation (birthmark) called a port wine

stain, usually seen on an infant’s face. Sturge-Weber

also is characterized by neurological abnormalities

including seizures, weakness on one side of the body,

developmental delay, and glaucoma (increased pres-

sure within the eye). Other terms for SWS are: encepha-

lotrigeminal angiomatosis, encephalofacial angiomato-

sis, or Sturge-Weber-Dimitri syndrome.

Sturge-Weber syndrome is named for the British phy-

siciansWilliam A. Sturge (1850–1919), who first described

the condition, and Frederick Parkes Weber (1863–1962)

who demonstrated its intracranial calcifications.

Description

SWS is a rare congenital disorder whose most appar-

ent indication is a port wine stain on the face that is asso-

ciated with neurological abnormalities. The port wine

stain is a benign tumor just under the surface of the skin,

made up of overabundant blood vessels (angiomas). Port

wine stain may affect either or both sides of the face and

can vary in size. Other neurological abnormalities may

be present, including angioma on the brain’s surface.

Demographics

The incidence of SWS is estimated at one per

50,000 live births in the United States. No regional or

gender differences have been noted. An estimated 13

percent of individuals with SWS will not have the port

wine stain. In addition, some children with port wine

stain may not have Sturge-Weber syndrome.

Causes and symptoms

The exact cause and incidence of Sturge-Weber syn-

drome was as of 2004 not understood. It is not thought to

be genetic.

Frequency of symptoms

A child born with SWS has a higher likelihood of

the following clinical signs of the disorder:

� port wine stain: 8–15 percent
� bilateral (both sides) brain involvement: 15 percent

� seizures: 72–93 percent
� hemipareis (weakness on one side of body): 25–56

percent

� hemianopsia (loss of half of the field of vision): 44

percent

� headaches: 44–62 percent
� developmental delay/mental retardation: 50–75

percent

� glaucoma (increased pressure within the eye): 30–71

percent

� choroidal hemangioma (nonmalignant blood vessel

tumors in the eye): 40 percent

The following manifestations of SWS may be

present:

� Port wine stain: The port wine stain is caused by excess
capillaries (tiny blood vessels) just below the skin’s

surface. It may vary in color, shape, and location on the
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face. Sometimes the port wine stain covers other parts

of the body as well as the face.

� Seizures: Angiomas on the surface of the brain cause

seizures in nearly all children with SWS. As the child

grows, the affected part of the brain can atrophy (waste

away). Deposits of calcium also may occur. This can

cause seizures to become more frequent and to last

longer.

� Hemipareis (weakness on one side of body): In SWS,

this results from frequent seizures.

� Hemianopsia (loss of half of the field of vision):

Angiomas can affect the optic nerve, causing blindness

in half of the eye.

� Headaches: About one-third of children aged ten years

and younger with SWS suffer from migraines.

� Developmental delay/mental retardation: Seizures are

responsible for learning difficulties in two out of three

children with SWS.

� Glaucoma (increased pressure within the eye): Glau-

coma is present in 70 percent of children with SWS

whose upper eyelids have port wine stain. Fluid pro-

duced within the eye (aqueous humor) cannot exit nor-

mally. This leads to increased pressure within the eye

and eventual damage to the optic nerve.

� Choroidal hemangioma (nonmalignant blood vessel

tumors in the eye): Noncancerous tumors can grow

within the eye on the choroid blood vessel, the vessel

that nourishes the eye. If the tumor is in the central area

of vision, visual function can be affected.

When to call the doctor

An infant born with a port wine stain will be imme-

diately evaluated by healthcare staff. In some cases,

infants with SWS will not have a port wine stain present

at birth. In these cases, suspicion of SWS may not arise

until a child has a seizure or other neurological problem.

Diagnosis

Clinical diagnosis of SWS begins with the observa-

tion of port wine stain in an infant. The port wine stain

may not be obvious in children of color. Not all children

with port wine stain will have SWS, however; and some

children with SWS will not have port wine stain. In the

absence of port wine stain, other neurological abnormal-

ities will help determine the diagnosis. Seizures may be

the first symptoms of SWS in a child, usually by the first

year. The seizures are usually frequent and may be pro-

longed. If glaucoma is involved, there may be no symp-

toms in older children. Infants may avoid bright light as

a result of enlarged corneas.

If neurological involvement is suspected, the follow-

ing tests may be used to help make a diagnosis:

� X ray of the skull to show calcifications (calcium

deposits)

� CT scan of the skull to show calcifications, abnormal

veins, and brain atrophy

� MRI to show angiomas (benign tumors made up of

blood vessels)

� single-photon emission computed tomography to

measure blood flow in the brain

� EEG to evaluate seizures

Treatment

Treatment for SWS depends on the disorder

involved.

� Port wine stain: Laser treatment is used to lighten or

remove port wine stain. Pulsed-dye laser therapy suc-

cessfully treats port wine stain without significant scar-

ring. Treatment should start as soon as possible. Multi-

ple treatments will be necessary.

� Seizures: Drug therapy may be used to control sei-

zures. However, the seizures often are resistant to treat-

ment. In some cases, early surgical removal of the part

of the brain with the abnormal blood vessels may be

considered.

� Vision problems: Drug therapy may be used to treat

glaucoma. Photodynamic therapy also is used to treat

choroidal hemangiomas that affect the eye.

� Headaches: Medications may be taken to treat

migraines. Children age two and under should not take

aspirin due to the risk of Reye syndrome.

� Developmental delay and learning problems: A wide

range of treatment options is available to children with

developmental delay and learning problems associated

with SWS.

� Hemipareis (weakness on one side of body): Hemi-

pareis can be treated with physical and occupational

therapy.

Prognosis

SWS is not a fatal disease. The prognosis for SWS

depends on the specific neurological abnormalities pre-

sent. Some abnormalities associated with SWS may wor-

sen with age. Successful treatment of seizures improves

the outlook for children with SWS.
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Prevention

There was as of 2004 no known way to prevent

SWS. Nothing a parent has done or did not do causes the

disorder.

Parental concerns

The seizures that are often present with SWS can

place children in potentially dangerous situations.

See also Seizure disorder.

Resources

PERIODICALS

Baselga, E. ‘‘Sturge-Weber syndrome.’’ Seminars in Cutaneous
Medicine and Surgery 23, no. 2 (June 2004): 87–98.

Lam, Samuel, et al. ‘‘Practical Considerations in the Treatment

of Capillary Vascular Malformations, or Port Wine

Stains.’’ Facial Plastic Surgery (2004): 71–6.

Thomas-Sohl, K. A., et al. ‘‘Sturge-Weber syndrome: a

review.’’ Pediatric Neurology 30 (May 2004): 303–10.

ORGANIZATIONS

American Academy of Dermatology. 930 E. Woodfield Rd.,

Schaumburg, IL 60168. Web site: <www.aad.org/>

Children’s Hemiplegia and Stroke Association. Suite 305,
PMB 149 4101 W. Green Oaks. Arlington, TX 76016.

Web site: <www.hemikids.org/hemiplegia.htm>.

FACES: The National Craniofacial Association. PO Box

11082, Chattanooga, TN 37401. Web site: <www.faces-

cranio.org/>.

National Association for Rare Disorders. 55 Kenosia Avenue,
PO Box 1968, Danbury, CT 06813–1968. Web site:

<www.rarediseases.org/info/contact.html>.

Sturge-Weber Foundation. PO Box 418, Mount Freedom, NJ

07970. Web site: <www.sturge-weber.com/>.

WEB SITES

‘‘NINDS Sturge-Weber Syndrome Information Page.’’

National Institute of Neurological Disorders and Stroke,
2001. Available online at <www.ninds.nih.gov/

health_and_medical/disorders/sturge_doc.htm> (accessed

November 30, 2004).

Sturge-Weber Foundation. Available online at <www.sturge-
weber.com> (accessed November 30, 2004).

‘‘Sturge-Weber Syndrome.’’ eMedicine, 2001. Available online
at <www.emedicine.com/neuro/

topic356.htm#section~workup> (accessed November 30,

2004).

‘‘Sturge-Weber Syndrome.’’ Epilepsy Action. Available online
at <www.epilepsy.org.uk/info/sturge.html> (accessed

November 30, 2004).

Christine Kuehn Kelly

Stuttering
Definition

Stuttering is a speech problem characterized by

repetitions; pauses; or drawn-out syllables, words, and

phrases. Stutterers are different than people experiencing

normal fluency problems because a stutterer’s disfluency

is more severe and consistent than that of people who do

not stutter.

Description

Normal language development in a child usually

includes a period of disfluency. Children might repeat

syllables or words once or twice. Sometimes, children

experiencing normal disfluencies hesitate during speech

or use fillers, including ‘‘um,’’ with frequency. These

developmental problems usually happen between one

and five years of age. Often, parents are concerned about

the disfluency they hear in their children.

KEY TERMS

Angioma—A tumor (such as a hemangioma or
lymphangioma) that mainly consists of blood ves-
sels or lymphatic vessels.

Anomaly—Something that is different from what is
normal or expected. Also an unusual or irregular
structure.

Capillaries—The tiniest blood vessels with the
smallest diameter. These vessels receive blood
from the arterioles and deliver blood to the
venules. In the lungs, capillaries are located next
to the alveoli so that they can pick up oxygen from
inhaled air.

Choroidal hemangioma—A nonmalignant blood
vessel tumor in the eye.

Hemianopsia—Loss of half of the field of vision.

Hemiparesis—Weakness on one side of the body.
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A child with mild stuttering, however, will repeat

sounds more than twice. Parents and teachers often

notice the child’s facial muscles become tense and he or

she might struggle to speak. The child’s voice pitch

might rise with repetitions, and some children experience

occasional periods when airflow or voice stops for sec-

onds at a time. Children with more severe stuttering stut-

ter through more than 10 percent of their speech. This

child exhibits considerable tension and tries to avoid

stuttering by using different words. In these children,

complete blocks of speech are more common than repeti-

tions or prolongations, during which children lengthen

syllables or words.

Stuttering does not affect intelligence. Teens often
experience more noticeable problems with stuttering as

they enter the dating scene and increase their social inter-

actions. Stuttering can severely affect one’s life. Often,

adults who are concerned about stuttering choose their

careers based on the disability.

The degree of stuttering is often inconsistent. Stut-

terers can be fluent in some situations. Many find that

they stop stuttering when singing or doing other activ-

ities involving speech. Some have good and bad days

when it comes to stuttering. On good days, a stutterer

might be able to talk fluently using words that usually

cause him to repeat, pause or prolong sounds, syllables,

parts of words, entire words, or phrases.

Demographics

More than 3 million Americans stutter and four

times more males are affected than females. Stuttering

usually begins in childhood when the child is developing

language skills, and it rarely develops in adulthood with

only 1 percent of the population affected by the disorder.

Approximately 25 percent of all children experience

speech disfluencies during development that concern

their parents because of their severity.

Causes and symptoms

There is no known cause of stuttering. Some believe

that it has a physical cause and that it might be related to

a breakdown in the neurological system. Stuttering starts

early in life and often is inherited. Brain scan research

has revealed that there might be abnormalities in the

brains of stutterers, while they are stuttering. Myths

about why stuttering occurs abound. Some cultures

believe that stuttering is caused by emotional problems,

tickling an infant too much, or because a mother ate

improperly during breastfeeding. None has been proven

to be true. It is believed that some drugs might induce

stuttering-like conditions. These include antidepres-

sants, antihistamines, tranquilizers, and selective sero-

tonin reuptake inhibitors.

When to call the doctor

The child’s doctor should be contacted if parents

have concerns about the speech patterns of their child.

The doctor may refer parents to a speech-language spe-

cialist for evaluation if needed.

Diagnosis

Speech and language therapists diagnose stuttering

by asking stutterers to read out loud, pronounce specific

words, and talk. Some also order hearing tests. The tests

will determine whether a person needs speech therapy.

Treatment

As of 2004, researchers did not understand what

causes stuttering. However, progress has been made

regarding what contributes to the development of the dis-

ability; therefore, in some cases it can be prevented in

childhood with the help of therapy early on. Therapy can

help people of all ages suffering from the speech disabil-

ity. While not an overnight cure, therapy can offer posi-

tive results and more fluent speech patterns. The goals of

therapy are for the stutterer to reduce stuttering fre-

quency, decrease the tension and struggle of stuttering,

become educated about stuttering, and learn effective

communications skills, such as making eye contact, to

further enhance speech. The therapy focuses on helping

stutterers to discover easier and different ways of produ-

cing sounds and expressing thoughts. The success of

therapy depends largely on the stutterer’s willingness to

work at getting better.

The duration of stuttering therapy needed varies

among stutterers. Sometimes, stutterers find intermittent

therapy useful throughout their lives.

Parents, teachers and others can help ease stuttering.

These include: talking slowly, but normally, clearly, and

in a relaxed manner to a stutterer; answering questions

after a pause to encourage a relaxed transaction; trying

not to make stuttering worse by getting annoyed by a

person’s stuttering; giving stutterers reassurance about

their stuttering; and encourage the stutterer to talk about

his or her stuttering.

Electronic fluency aids help some stutterers when

used as an adjunct to therapy. Medications, such as anti-

psychotics and neuroleptics, have been used to treat stut-

tering with limited success.
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Some people use relaxation techniques to help their

stuttering.

Prognosis

As of the early 2000s no answers had been found to

explain the causes of stuttering; still, much has been

learned about what contributes to stuttering’s develop-

ment and how to prevent it in children. People who stut-

ter can get better through therapy. Winston Churchill,

Marilyn Monroe, Carly Simon, James Earl Jones, and

King George VI were childhood stutterers who went on

to live successful professional lives.

Prevention

The location of some genes appears to predispose

people to stuttering. While genetic factors do not explain

all stuttering, genetics may help to uncover the disabil-

ity’s causes. Speech therapy, especially that performed

at a young age, can stop the progression of stuttering.

Parental concerns

Many children experience brief episodes of stutter-

ing. In many cases, these are transitory and disappear

without treatment. Parents should be aware that some

stuttering is quite normal when a child feels under pres-

sure to talk. Thus, parents should wait to allow the child

to communicate at his or her own speed, and not pressure

the child to talk or make fun of the stutter.

Resources

BOOKS

Boethe, Anne K. Evidence-Based Treatment of Stuttering:
Empirical Bases, Clinical Applications, and Remaining
Needs.Mahwah, NJ: Lawrence Erlbaum Associates,

2004.
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Encouragement, and Counsel for Stutterers, Caregivers,
and Speech-Language Clinicians. Springfield, IL: Charles
C. Thomas, 2004.

Kent, Susan. Let’s Talk about Stuttering. New York: Rosen

Publishing Group, 2003.

Ramig, Peter R., and Darrell Dodge. The Child and Adolescent
Stuttering Treatment and Activity Resource Guide.
Albany, NY: Delmar, 2005.
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advocacy for clients who stutter.’’ Health and Social Work
29, no. 3 (2004): 197–205.

Maguire, G. A., et al. ‘‘Alleviating stuttering with

pharmacological interventions.’’ Expert Opinion on
Pharmacotherapy 5, no. 7 (2004): 1565–71.

Messenger, M., et al. ‘‘Social anxiety in stuttering: measuring

negative social expectancies.’’ Journal of Fluency
Disorders 29, no. 3 (2004): 201–12.

Michel, V., et al. ‘‘Stuttering or reflex seizure?’’ Epileptic
Disorders 6, no. 3 (2004): 193–215.

Viswanath, N., et al. ‘‘Evidence for a major gene influence on

persistent developmental stuttering.’’ Human Biology 76,
no. 3 (2004): 401–12.

ORGANIZATIONS

American Academy of Audiology. 8300 Greensboro Dr., Suite
750, McLean, VA 22102. Web site: <www.audiology.org/>.

American Speech-Language Hearing Association. 10801
Rockville Pike, Rockville, MD 20852. Web site:

<www.asha.org/>.

WEB SITES

‘‘Stuttering.’’ National Institute on Deafness and Other
Communication Disorders, May 2002. Available online at

<www.nidcd.nih.gov/health/voice/stutter.asp> (accessed

January 9, 2005).

‘‘Stuttering.’’ National Library if Medicine. Available online at
<www.nlm.nih.gov/medlineplus/stuttering.html>

(accessed January 9, 2005).

‘‘Stuttering Information.’’ Stuttering Foundation of America.
Available online at <www.stutteringhelp.org/> (accessed

January 9, 2005).

‘‘Stuttering Support.’’ The National Center For Stuttering.
Available online at <www.stuttering.com/>(accessed

January 9, 2005)..

‘‘Stuttering Support.’’ The National Stuttering Association.
Available online at <www.nsastutter.org/> (accessed

January 9, 2005).

L. Fleming Fallon, Jr., MD, DrPH

KEY TERMS

Antipsychotic drug—A class of drugs used to con-
trol psychotic symptoms in patients with psychotic
disorders such as schizophrenia and delusional
disorder. Antipsychotics include risperidone (Ris-
perdal), haloperidol (Haldol), and chlorpromazine
(Thorazine).

Disfluency—An interruption in speech flow.

Neuroleptics—Antipsychotic drugs that affect psy-
chomotor activity.
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Styes and chalazia

Definition

Styes and chalazia are infections and inflammations

of the tiny oil glands on the eyelids. A sty, or external

hordeolum, is a common childhood infection of an oil

gland on the surface of the upper or lower eyelids at the

base of the eyelash. An internal hordeolum is an infec-

tion deeper inside the eyelid.

A chalazion is an inflammation or blockage of the

deep oil glands within the eyelid that develops into a

small hard mass.

Description

Styes and internal hordeola begin as a red, pimple-

like bump on the eyelid. The eye may water and itch, and

the eyelid may be swollen and painful. Styes come to a

head in about three days when they open and drain. Heal-

ing is rapid. Internal hordeola are larger, last longer, and

are more painful.

Chalazia develop within the Meibomian glands, or

oil glands of the eyelid. There are approximately one

hundred of these glands located underneath each row of

eyelashes. Obstruction and infection, which often are the

result of bacteria, cause the gland and the area around it

to swell. Chalazia are slow growing, usually over two to

three weeks, and can last several months.

A chalazion first appears as a firm lump under the

skin but is usually not painful. If the oil gland is blocked

and inflammation spreads beyond the eyelid, the condi-

tion can interfere with vision. Sometimes, a chalazion

develops after a sty has healed.

Growths on the eyelid that are not red and painful

are usually cysts and should be evaluated by a doctor.

Sometimes, they are removed. In most cases, they are

not.

Transmission

Staphylococcus aureus bacteria are thought to be

responsible for most styes. Rubbing the eyes, especially

when the sty is oozing pus, can spread the infection

along the eyelid and cause other styes. There is also a

chance that if transmitted to the face or other parts of the

body the bacteria in the sty can cause impetigo, a conta-
gious skin infection.

Demographics

Styes are more common in children than adults.

Once a child has one sty, there is an increased chance of

the child having another later on. They also seem to

recur in children with lowered immune resistance such

as children with diabetes. Acne also seems to trigger

styes in some adolescents.

Chalazia occur more often in adults than children,

and in men more than women. As is the case with styes,

having acne seems to predispose some adolescents to

having chalazia.

Causes and symptoms

Styes and internal hordeola in children are usually

caused by Staphylococcus aureus bacterial infections

that are transmitted from a child’s eyes and nose. In most

cases, the bacteria enter the eye through unwashed hands

or contaminated contact lens. Bacteria may live on the

eyelids or eyelash hair follicles themselves and begin to

grow when the oil gland of a hair follicle becomes

blocked.

Symptoms

Styes appear as red bumps on the eyelid and may

cause itching or tearing. Sometimes children report feel-

ing as if something is in the eye. Both styes and internal

hordeola are usually painful. The eyelid may look red

and be swollen. Vision is sometimes blurred, and the

eyes may be sensitive to light.

Though chalazia may appear as large unsightly

lumps deep within the eyelid, they are usually not pain-

ful. On rare occasions, if a chalazion becomes quite big,

it can press on the cornea. If the chalazion is on the upper

eye lid, it can produce various vision problems including

astigmatism, a distortion of the lens that causes fuzzy

vision.

When to call the doctor

It is important to call the doctor if the child has a

fever, pain in the eye, swelling or redness over the entire

eyelid, or a painful sty persists for one to two weeks. It

may be necessary to call a doctor if the child experiences

no improvement after three days of home care. In addi-

tion, if the child experiences vision problems, a doctor

should be consulted.

Conjunctivitis, which appears as redness in the

white of the eye, is a serious condition that must have a

doctor’s attention. In most cases, antibiotics or antibio-
tic ointments are prescribed.
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Stubborn chalazia that do not go away within six

weeks or continue to enlarge require medical attention.

They may need to be removed surgically, using local

anesthesia.

Diagnosis

The doctor determines whether a child has a sty by

visually examining the appearance of the eyelid. If the

bump is hard and is located deep within the eyelid, it

probably is a chalazion. For a patient whose sty has not

healed with home treatment, the doctor may test the fluid

in the eye to determine the type of bacteria present and

prescribe treatment accordingly.

Treatment

The usual treatment for styes begins at home with

the application of a warm washcloth soaked in fairly

warm water. Heat is important to increase the blood sup-

ply to the eye, helping the immune system to fight off the

infection. It also opens the blocked oil gland and helps

remove pus. The water should be hot but not too hot. If a

finger cannot remain in the water comfortably, it is too

hot. Washcloths should not be heated in a microwave

oven. Salt or rosewater may be added to the warm water.

The warm washcloth is applied to the eyelid of the

closed eye for 10 to 15 minutes three to four times a day.

Relief is usually felt within 24 hours.

The child and the parent should avoid popping the

sty as one would a pimple. This can irritate the eyelid

further and spread the bacteria. By allowing the style to

break on its own and leak out pus, the sty can drain.

Daily washing and the use of warm compresses help

eliminate the bacteria released by the burst sty.

Some doctors recommend using over-the-counter

eye washes, such as Bausch and Lomb Eye Wash or Col-

lyrium Eye Wash, or medicated pads made especially for

the eyes to clean around the eyelid. Others suggest wash-

ing the eyelid and the eyelash area with a mild soap

wash, made from equal parts of baby shampoo and

water. The soap is applied by dipping a cotton ball or

clean cloth into the soap wash and washing the eye area

gently. This action decreases the risk of infection, espe-

cially if the child has recurring styes. This procedure also

helps prevent further styes.

Sometimes, antibiotic ointment, sulphonimide, or

drops are used. Ointment is applied by putting a thin

layer over the sty, usually at bedtime. To insert eye drops

into the eye of an older child or adolescent, pull the

lower lid down to create a pouch and then put the drops

into the pouch. For a younger child, the child can lie

down and then close his or her eyes. The eye drops are

put into the corner of the affected eye closest to the nose.

Then, the child should open his or her eyes so that the

eye drops can roll into the eye. Ointment or eye drops

usually are prescribed after a sty has been lanced.

The doctor may also decide to surgically drain the

sty by lancing it. Usually, not all of the pus is removed if

there is acute inflammation. Doing that can deform the

eyelid. Sometimes, if a single eyelash is involved, it may

be removed to promote healing and drainage.

Styes and chalazia

Upper eyelid
Meibomian gland

Lens

Cornea

Stye

Lower eyelid

Normal
Meibomian gland

Chalazion in
meibomian gland

Illustration of a sty (left) and a chalazion. The sty appears on the margin of the eyelid, while the chalazion occurs deeper within

the Meibomian gland of the eyelid. (Illustration by GGS Information Services.)

1779GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Styes
an

d
ch

alazia



If the infection does not respond to treatment or

spreads to other eye areas or to the lymph nodes in front

of the ear, the doctor may prescribe oral antibiotics, such

as erythromycin, dicloxacillin, or cephalexin.

Internal hordeola are usually just monitored by the

doctor. They may need to be opened and drained or may

require antibiotics.

Chalazia are given the same treatment as styes.

Until the sty or chalazion is healed, the child should

not wear contact lenses and the adolescent should not

wear eye makeup.

Alternative treatment

Homeopathic practitioners prescribe oral homeo-

pathic medications that reduce the bacterial growth

within the sty and chalazion and thereby heal the inflam-

mation. These medications also eliminate the itching and

scaling often experienced along the eyelash line. In addi-

tion, homeopathic oral medications are aimed at boosting

the immune system. Homeopathic practice usually does

not use topical ointments or drops but does recommend

using an antibacterial eyewash made from five drops of

tincture of goldenseal in a cup of warm water. This is

swabbed on the eyelid with a cotton ball. (Since golden-

seal can stain, it should be used carefully.)

Prognosis

Most styes heal with minimal treatment in about a

week.

Recurring styes may be an indication of a chronic

eye infection called Staphylococcus blepharitis. In this

condition, the eyelids are crusty, reddened, and swollen.

The eyes may itch and burn. The base of the eyelashes

may have dry scales that flake like dandruff. This condi-

tion can cause loss of eyelashes. Both Staphylococcus
blepharitis and recurring styes can cause scarring of the

eyelid.

Prevention

Cleaning the eye with a warm washcloth helps pre-

vent the pores from clogging and a sty from forming.

Using a mild, soap wash made with baby shampoo and

water will also clean the area and help prevent styes

from recurring.

Maintaining good hygiene is essential to preventing

styes. Not touching or rubbing the eyes with the hands,

especially if they are unwashed, can also prevent styes.

Providing separate washcloths and towels for each child

will keep bacteria from spreading. In addition, teenagers

should not share makeup, especially mascara, eyesha-

dow, and eyeliner. Eye makeup should be replaced at

least every six months because bacteria can grow in

these cosmetics and cause infection.

Protecting the eyes from dust and air pollution by

using safety glasses when doing dusky work outdoors,

such as raking leaves, can also help prevent eye infec-

tions. These protections are also good when children are

working with craft materials or other materials that may

produce airborne particles.

Children’s contact lens care should be monitored to

maintain cleanliness. Bacteria can contaminate contact

lenses or be transmitted by lenses when they are removed

or inserted into the eyes. This is a common vector for

bacterial transmission into the eye.

Stress has been a contributing factor to the formation

of styes, especially in children with immune system dis-

orders. Therefore, stress management techniques could

help prevent styes from forming.

Parental concerns

Parents should make sure children wash their hands

often and use fresh linens. Contact lenses need to be kept

clean and eyes need to be protected when someone is

doing dusty chores or art projects. If a child has diabetes

KEY TERMS

Autoimmune disorder—One of a group of disor-
ders, like rheumatoid arthritis and systemic lupus
erythematosus, in which the immune system is
overactive and has lost the ability to distinguish
between self and non-self. The body’s immune
cells turn on the body, attacking various tissues
and organs.

Chalazion—A condition in which clogging of the
Meibomiam gland causes a cyst inside the eyelid.

Conjunctivitis—Inflammation of the conjunctiva,
the mucous membrane covering the white part of
the eye (sclera) and lining the inside of the eyelids
also called pinkeye.

Hordeolum—The medical term for sty, an infec-
tion or small abscess formation in a hair follicle of
the eyelids.

Sty—An external hordeolum caused by an infec-
tion of an oil gland on the eyelid.
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or an autoimmune disorder, good eye hygiene is as criti-

cal as monitoring wound healing and foot care.

See also Conjunctivitis; Eye glasses and contact

lenses; Eye and vision development.

Resources
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Neff, A. G., and C. D. Carter. ‘‘Benign eyelid lesions.’’ In

Ophthalmology, 2nd ed. Edited by M. Yanoof and J. S.

Duker. St. Louis, MO: Mosby, 2004, pp. 698–710.
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National Eye Institute. 31 Center Drive, MSC 2510, Bethesda,

MD, 20892–2510. Web site: <www.nei.nih.gov>.

WEB SITES

Lee, Judith, and Gretchyn Bailey. ‘‘Styes.’’ All About Vision,
2003. Available online at <www.allaboutvision.com/

conditions/styes.htm> (accessed November 30, 2004).

Janie Franz

Subdural hematoma
Definition

A subdural hematoma is a collection of blood in the

space between the outer and middle layers of the cover-

ing of the brain. It is most often caused by torn, bleeding

veins as a result of a head trauma.

Description

The covering of the brain (meninges) has three main

layers. The outside is a tough, fibrous covering called the

dura mater. The middle layer is the arachnoid mater, and

the layer closest to the brain tissue is the pia mater. Sub-

dural hemotamas occur when blood collects in the space

between the dura mater and the arachnoid mater. Sub-

dural hematomas usually occur because veins on the

inside of the dura that connect the brain cortex and the

venous sinuses (bridging veins) are ruptured as the result

of a blow to the head. Symptoms can occur within min-

utes to hours.

Subdural hematomas in children and adolescents are

usually abrupt onset or acute and are brought about by

accident or injury. Another type of subdural hematoma

called a chronic subdural hematoma can occur in people

over age 60. However, what follows applies to acute sub-

dural hematomas in children only.

Subdural hemotamas range from fatal or life threa-

tening to small with only minor effects, depending on the

quantity of blood released and the amount of injury to

other brain tissues. With small subdural hematomas, the

blood may slowly be reabsorbed over several weeks

without much damage. Larger hematomas, however, can

gradually get bigger even though the bleeding has

stopped. This enlargement increases pressure inside the

skull and can compress the brain, possibly resulting in

permanent brain damage or death if the blood is not

drained away and the pressure relieved through surgical

intervention.

Demographics

In the United States, head injuries are the leading

cause of accidental death and permanent disability in

people under age 45. Not all these head injuries involve

subdural hematoma, but it is the most common type of

bleeding in the brain to result from trauma.

Infants are more prone to subdural hematoma than

toddlers and older children, because the brain of infants

has more room than the brain of older children to move

around in the skull when shaken or hit. The neck muscles

of infants are also less developed and unable to hold the

head steady when shaken.

Children with blood clotting disorders are at an

especially high risk of developing bleeding in the brain.

Causes and symptoms

In infants and children, subdural hematoma is often

seen in physical child abuse. Its presence is one of the

defining parameters (along with retinal hemorrhage) of

shaken baby syndrome. Infants rarely fall until they

start learning to walk, so falls account for only a small

number of subdural hematomas in infants. However,

many subdural hematomas in toddlers result from acci-

dental falls, as they learn to walk and climb. In older

children, a fall in which they hit their head is a common

cause of subdural hematoma. All age groups are suscep-

tible to developing subdural hematomas from vehicle

accidents. In young children, even if the head does not

contact a solid surface, the shaking, whiplash movement

from some vehicle crashes causes blood vessels to burst

in the brain.

Symptoms of subdural hematoma tend to fluctuate

and include the following:

� headache
� episodes of confusion and drowsiness
� one-sided weakness or paralysis
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� lethargy
� enlarged or asymmetric pupils

� convulsions
� increased intracranial pressure
� loss of consciousness after head injury

� coma

When to call the doctor

Individuals who show any immediate symptoms of

subdural hematoma should be taken to the emergency

room. Infants and children should be checked by a doctor

if they have had a hard fall or accident in which they

have hit their head or if child abuse or shaken baby syn-

drome is suspected.

Diagnosis

Diagnosis is made based on history, external signs

and symptoms of head injury (although external injuries

may not always be present), and confirmed through mag-

netic resonance imaging (MRI). X rays may be done so

the doctor can look for skull fracture.

Treatment

Small hematomas that do not cause symptoms may

not need to be treated. Otherwise, the hematoma should

be surgically removed. Liquid blood can be drained from

burr holes drilled into the skull. The surgeon may have to

open a section of skull (craniotomy) to remove a large

clot and/or to tie off the bleeding vein.

Corticosteroids and diuretics may be given to help

control brain swelling, depending on the age of the child

and the extent of the injury. After surgery, anticonvulsant

drugs such as phenytoin may help control or prevent sei-

zures, which can begin as late as two years after the head

injury.

Prognosis

The outcome of subdural hematoma depends on

how promptly treatment is received and how much

damage the brain has received. Head injuries have a high

mortality rate. The mortality rate for all patients with

acute subdural hematoma is about 60 percent. Even

when recovery occurs, permanent disability can occur.

Headache, amnesia, attention problems, anxiety, and

personality changes may continue for some time after

surgery.

Prevention

Preventing blunt head trauma from falls, child

abuse, and assaults is the most effective way of prevent-

ing subdural hematoma.

Parental concerns

Research in the early 2000s suggests that some of

the effects of brain injury do not show up in children

until several years after the injury. These include the

development of social and academic skills. Parents

should be alert to this possibility.

See also Child abuse.

Resources

BOOKS

Beers, Mark H., and Robert Berkow, eds. The Merck Manual,
2nd ed., home ed. West Point, PA: Merck & Co., 2004.

ORGANIZATIONS

American Academy of Neurology. 1080 Montreal Ave., St.

Paul, MN 55116. Web site: <www.aan.com>.

Brain Injury Association of America. 8201 Greensboro Dr.,
Suite 611, McLean, VA 22102. Web site:

<www.biausa.org>.

Brain Injury Resource Center. 212 Pioneer Bldg., Seattle, WA

98104–2221. Web site: <www.headinjury.com>.

WEB SITES

Meagher, Richard J., and William F. Young. ‘‘Subdural

Hematoma.’’ eMedicine Medical Library, June 8, 2004.
Available online at <www.emedicine.com/neuro/

topic575.htm> (accessed December 1, 2004).

Moojain, Bhagwan, and Nitin Patel. ‘‘Neonatal Injuries in

Child Abuse.’’ eMedicine Medical Library, September 16,

2001. Available online at <www.emedicine.com/neuro/

topic238.htm> (accessed December 1, 2004).

KEY TERMS

Corticosteroids—A group of hormones produced
naturally by the adrenal gland or manufactured
synthetically. They are often used to treat inflam-
mation. Examples include cortisone and
prednisone.

Diuretics—A group of drugs that helps remove
excess water from the body by increasing the
amount lost by urination.
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Ricci, Lawrence R., and Ann S. Botash. ‘‘Pediatrics, Child

Abuse.’’ eMedicine Medical Library, September 15, 2004.

Available online at <www.emedicine.com/emerg/

topic368.htm> (accessed December 1, 2004).

Scaletta, Tom. ‘‘Subdural Hematoma.’’ eMedicine Medical
Library, March 18, 2004. Available online at

<www.emedicine.com/emerg/topic560.htm> (accessed

December 1, 2004).

Tish Davidson, A.M.

Carol A. Turkington

Substance abuse
and dependence

Definition

Substance abuse is a pattern of behavior that dis-

plays many adverse results from continual use of a sub-

stance. Substance dependence is a group of behavioral

and physiological symptoms that indicate the continual,

compulsive use of a substance in self-administered doses

despite the problems related to the use of the substance.

Description

The characteristics of abuse are a failure to carry out

obligations at home or work, continual use under circum-

stances that present a hazard (such as driving a car), and

legal problems such as arrests. Use of the drug is persis-

tent despite personal problems caused by the effects of

the substance on the self or others. In substance depen-

dence, as the patient’s tolerance for the drug increases,

increased amounts of a substance are needed to achieve

the desired effect or level of intoxication. Withdrawal is

a physiological and psychological change that occurs

when the body’s concentration of the substance declines

in a person who has been a heavy user.

Substance abuse and dependence cuts across all

lines of race, culture, educational, and socioeconomic

status, leaving no group untouched by its devastating

effects. An estimated 13 million Americans abuse or are

dependent on an illegal substance. Substance abuse is an

enormous public health problem, with far-ranging effects

throughout society. In addition to the toll substance

abuse can take on one’s physical health, substance abuse

is considered to be an important factor in a wide variety

of social problems, affecting rates of crime, domestic

violence, sexually transmitted diseases (including

HIV/AIDS), unemployment, homelessness, teen preg-

nancy, and failure in school. An estimated 20 percent of

the total yearly cost of health care in the United States is

spent on the effects of drug and alcohol abuse.

A wide range of substances can be abused. The most

common classes include the following:

� opioids, including such prescription pain killers as

morphine and demerol, as well as illegal substances

such as heroin

� benzodiazapines, including prescription drugs used for

treating anxiety, such as valium

� sedatives or ‘‘downers,’’ including prescription barbi-

turate drugs commonly referred to as tranquilizers

� stimulants or ‘‘speed,’’ including prescription ampheta-

mine drugs used as weight loss drugs and in the treat-

ment of attention deficit disorder

� cannabinoid drugs obtained from the hemp plant,

including marijuana and hashish

� cocaine-based drugs, including cocaine and ‘‘crack’’
� hallucinogenic or psychedelic drugs, including lysergic
acid diethylamide (LSD) or ‘‘acid,’’ phencyclidine

(PCP) or ‘‘angel dust,’’ 3-4 methylenedioxymetham-

phetamine (MDMA) or ‘‘ecstasy,’’ and other PCP-type

drugs

� inhalants, including gaseous drugs used in the medical

practice of anesthesia, as well as such common sub-

stances as paint thinner, gasoline, and glue

� alcoholic drinks
� cigarettes, cigars, and other tobacco products

Those substances of abuse that are actually prescrip-

tion medications may have been obtained on the street

by fraudulent means or may have been a legal, medically

indicated prescription that a person begins to use without

regard to the directions of his or her physician.

A number of important terms must be defined in

order to have a complete discussion of substance abuse.

Drug tolerance refers to a person’s body being accus-

tomed to the symptoms produced by a specific quantity

of a substance. When a person first begins taking a sub-

stance, he or she will note various mental or physical

reactions brought on by the drug (some of which are the

very changes in consciousness that the individual is seek-

ing through substance use). Over time with repeated use,

the same dosage of the substance produces fewer of the

desired feelings. In order to continue to feel the desired

effect of the substance, progressively higher drug doses

must be taken.
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Demographics

The National Survey on Drug Use and Health

(NSDUH) is conducted annually by the Substance Abuse

and Mental Health Services Administration (SAMHSA)

of the U.S. Department of Health and Human Services.

In 2003, the study found the rate of substance depen-

dence or abuse was 8.9 percent for youths aged 12 to 17

and 21 percent for persons aged 18 to 25. Among persons

with substance dependence or abuse, illicit drugs

accounted for 58.1 percent of youths and 37.2 percent of

persons aged 18 to 25. In 2003, males were almost twice

as likely to be classified with substance dependence or

abuse as females (12.2% versus 6.2%). Among youths

aged 12 to 17, however, the rate of substance dependence

or abuse among females (9.1%) was similar to the rate

among males (8.7%). The rate of substance dependence

or abuse was highest among Native Americans and

Alaska Natives (17.2%). The next highest rates were

among Native Hawaiians and other Pacific Islanders

(12.9%) and persons reporting mixed ethnicity (11.3%).

Asian Americans had the lowest rate (6.3%). The rates

among Hispanics (9.8%) and whites (9.2%) were higher

than the rate among blacks (8.1%).

Rates of drug use showed substantial variation by

age. For example, in 2003, 3.8 percent of youths aged 12

to 13 reported current illicit drug use compared with 10.9

percent of youths aged 14 to 15 and 19.2 percent of

youths aged 16 to 17. As in other years, illicit drug use in

2003 tended to increase with age among young persons,

peaking among 18 to 20-year-olds (23.3%) and declining

steadily after that point with increasing age. The preva-

lence of current alcohol use among adolescents in 2003

increased with increasing age, from 2.9 percent at age 12

to a peak of about 70 percent for persons 21 to 22 years

old. The highest prevalence of both binge and heavy

drinking was for young adults aged 18 to 25, with the

peak rate of both measures occurring at age 21. The rate

of binge drinking was 41.6 percent for young adults aged

18 to 25 and 47.8 percent at age 21. Heavy alcohol use

was reported by 15.1 percent of persons aged 18 to 25

and 18.7 percent of persons aged 21. Among youths aged

12 to 17, an estimated 17.7 percent used alcohol in the

month prior to the survey interview. Of all youths, 10.6

percent were binge drinkers, and 2.6 percent were heavy

drinkers, similar to the 2002 numbers.

In 2003 rates of illicit drug use varied significantly

among the major racial-ethnic groups. The rate of illicit

drug use was highest among Native Americans and

Alaska Natives (12.1%), persons reporting two or more

races (12%), and Native Hawaiians and other Pacific

Islanders (11.1%). Rates were 8.7 percent for African

Americans, 8.3 percent for Caucasians, and 8 percent for

Hispanics. Asian Americans had the lowest rate of illicit

drug use at 3.8 percent. These rates were unchanged

from 2002. Native Americans and Alaska Natives were

more likely than any other racial-ethnic group to report

the use of tobacco products in 2003. Among persons

aged 12 or older, 41.8 percent of Native Americans and

Alaska Natives reported using at least one tobacco pro-

duct in the past month. The lowest current tobacco use

rate among racial-ethnic groups in 2003 was observed

for Asian Americans (13.8%), a decrease from the 2002

rate (18.6%).

Young adults aged 18 to 25 had the highest rate of

current use of cigarettes (40.2%), similar to the rate in

2002. Past month cigarette use rates among youths in

2002 and 2003 were 13 percent and 12.2 percent, respec-

tively, not a statistically significant change. However,

there were significant declines in past year (from 20.3%

to 19%) and lifetime (from 33.3% to 31%) cigarette use

among youths aged 12mto 17 between 2002 and 2003.

Among persons aged twelve or older, a higher proportion

of males than females smoked cigarettes in the past

month in 2003 (28.1% versus 23%). Among youths aged

12 to 17, however, girls (12.5%) were as likely as boys

(11.9%) to smoke in the past month. There was no

change in cigarette use among boys aged 12 to 17

between 2002 and 2003. However, among girls, cigarette

use decreased from 13.6 percent in 2002 to 12.5 percent

in 2003.

Causes and symptoms

There is not thought to be a single cause of sub-

stance abuse, though scientists are as of 2004 increas-

ingly convinced that certain people possess a genetic pre-

disposition which can affect the development of

addictive behaviors. One theory holds that a particular

nerve pathway in the brain (dubbed the ‘‘mesolimbic

reward pathway’’) holds certain chemical characteristics

which can increase the likelihood that substance use will

ultimately lead to substance addiction. Certainly, how-
ever, other social factors are involved, including family
problems and peer pressure. Primary mood disorders
(bipolar), personality disorders, and the role of learned

behavior can influence the likelihood that a person will

become substance dependent.

The symptoms of substance abuse may be related to

its social effects as well as its physical effects. The social

effects of substance abuse may include dropping out of

school or losing a series of jobs, engaging in fighting and

violence in relationships, and legal problems (ranging

from driving under the influence to the commission of

crimes designed to obtain the money needed to support

an expensive drug habit).
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When to call the doctor

The earlier one seeks help for their child or teen’s

substance abuse or dependence problems, the better.

Regarding the matter of determining if a teen is experi-

menting or moving more deeply into the drug culture,

parents must be careful observers, particularly of the lit-

tle details that make up a teen’s life. Dramatic change in

appearance, friends, or physical health may be signs of

trouble. If parents believe their child may be drinking or

using drugs, they should seek help through a substance

abuse recovery program, family physician, or mental

health professional.

Diagnosis

The most difficult aspect of diagnosis involves over-

coming the patient’s denial. Denial is a psychological

trait that prevents a person from acknowledging the rea-

lity a situation. Denial may cause a person to be comple-

tely unaware of the seriousness of the substance use or

may cause the person to greatly underestimate the degree

of the problem and its effects on his or her life. A physi-

cal examination may reveal signs of substance abuse in

the form of needle marks, tracks, trauma to the inside of

the nostrils from snorting drugs, unusually large or small

pupils. With the person’s permission, substance use can

also be detected by examining in a laboratory an indivi-

dual’s blood, urine, or hair. This drug testing is limited

by sensitivity, specificity, and the time elapsed since the

person last used the drug.

Treatment

Treatment has several goals, which include helping

a person deal with the uncomfortable and possibly life-

threatening symptoms associated with withdrawal from

an addictive substance (called detoxification), helping a

person deal with the social effects which substance

abuse has had on his or her life, and efforts to prevent

relapse (resumed use of the substance). Individual or

group psychotherapy is sometimes helpful.

Detoxification may take from several days to many

weeks. Detoxification can be accomplished suddenly, by

complete and immediate cessation of all substance use or

by slowly decreasing (tapering) the dose that a person is

taking, to minimize the side effects of withdrawal. Some

substances absolutely must be tapered, because ‘‘cold

turkey’’ methods of detoxification are potentially life

threatening. Alternatively, a variety of medications may

be used to combat the unpleasant and threatening physi-

cal symptoms of withdrawal. A substance (such as

methadone in the case of heroine addiction) may be sub-

stituted for the original substance of abuse, with gradual

tapering of this substituted drug. In practice, many

patients may be maintained on methadone and lead a rea-

sonably normal life style. Because of the rebound effects

of wildly fluctuating blood pressure, body temperature,

heart and breathing rates, as well as the potential for

bizarre behavior and hallucinations, a person undergoing

withdrawal must be carefully monitored.

Alternative treatment

Alternative treatments thought to improve a per-

son’s ability to stop substance use include acupuncture

and hypnotherapy. Ridding the body of toxins is believed

to be aided by hydrotherapy (bathing regularly in water

containing baking soda, sea salt or Epsom salts). Hydro-

therapy can include a constitutional effect where the

body’s vital force is stimulated and all organ systems are

revitalized. Elimination of toxins is aided as well as by

such herbs as milk thistle, burdock, and licorice. Anxiety

brought on by substance withdrawal is thought to be les-

sened by using other herbs, for example valerian, ver-

vain, skullcap, and kava.

Prognosis

After a person has successfully withdrawn from sub-

stance use, the even more difficult task of recovery

begins. Recovery refers to the life-long efforts of a per-

son to avoid returning to substance use. The craving can

be so strong, even years and years after initial withdrawal

has been accomplished, that a previously addicted person

may be virtually forever in danger of slipping back into

substance use. Triggers for such a relapse include any

number of life stresses (problems on the job or in the

marriage, loss of a relationship, death of a loved one,

financial stresses), in addition to seemingly mundane

exposure to a place or an acquaintance associated with

previous substance use. While some people remain in

counseling indefinitely as a way of maintaining contact

with a professional who can help monitor behavior,

others find that various support groups or twelve-step

programs such as Narcotics Anonymous and Alcoholics

Anonymous are the most helpful ways of monitoring the

recovery process and avoiding relapse.

Prevention

Prevention is best aimed at teenagers, who are at

very high risk for substance experimentation. Education

regarding the risks and consequences of substance use,

as well as teaching methods of resisting peer pressure,

are important components of a prevention program.

Furthermore, it is important to identify children at higher

risk for substance abuse (including victims of physical or
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sexual abuse, children of parents who have a history of

substance abuse, especially alcohol, and children with

school failure or attention deficit disorder). These chil-

dren may require a more intensive prevention program.

Parental concerns

Parents and guardians need to be aware of the power

they have to influence the development of their kids

throughout the teenage years. Adolescence brings a new
and dramatic stage to family life. The changes that are

required are not just the teen’s to make; parents need to

change their relationship with their teenager. It is best if

parents are proactive about the challenges of this life

cycle stage, particularly those that pertain to the possibi-

lity of experimenting with and using alcohol and drugs.

Parents should not be afraid to talk directly to their kids

about drug use, especially if they have had problems

with drugs or alcohol themselves. Parents should give

clear, no-use messages about smoking, drugs, and alco-

hol. It is important for kids and teens to understand that

the rules and expectations set by parents are based on

parental love and concern for their well-being. Parents

should also be actively involved and demonstrate interest

in their teen’s friends and social activities. Spending

quality time with teens and setting good examples are

essential. Even if problems such as substance abuse

already exist in the teen’s life, parents and families can

have a positive influence on their teen’s behavior.
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Presbyterian Hospital. Available online at
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KEY TERMS

Addiction—The state of being both physically and
psychologically dependent on a substance.

Dependence—A state in which a person requires a
steady concentration of a particular substance to
avoid experiencing withdrawal symptoms.

Detoxification—The process of physically elimi-
nating drugs and/or alcohol from the system of a
substance-dependent individual.

High—The altered state of consciousness that a
person seeks when abusing a substance.

Street drug—A substance purchased from a drug
dealer. It may be a legal substance, sold illicitly
(without a prescription, and not for medical use),
or it may be a substance which is illegal to possess.

Tolerance—A condition in which an addict needs
higher doses of a substance to achieve the same
effect previously achieved with a lower dose.

Withdrawal—The characteristic withdrawal syn-
drome for alcohol includes feelings of irritability or
anxiety, elevated blood pressure and pulse, tre-
mors, and clammy skin.
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Sucrose intolerance see Carbohydrate
intolerance

Sudden infant death syndrome

Definition

Sudden infant death syndrome (SIDS) is the sudden,

unexpected death of a seemingly normal, healthy infant

under one year of age that remains unexplained after a

thorough postmortem investigation, including an autopsy

and a review of the case history.

Description

SIDS is a defined medical disorder that is listed in

the International Classification of Diseases, 9th Revision
(ICD-9). The first published research about sudden

infant death appeared in the mid-nineteenth century.

Since then, researchers and healthcare providers have

struggled to define the syndrome and determine its

causes. The key characteristics of SIDS include:

� infant less than one year of age
� infant seemingly healthy (no preceding symptoms)

� complete investigation fails to find a cause of death

� no associated child abuse or illness

Demographics

In the United States, SIDS was the third leading

cause of postneonatal deaths (those occurring between

the ages of 28 days and one year) in 2001. According to

the National Center for Health Statistics, 2,234 infants in

the United States died of SIDS in 2001, or 8.1 percent of

total infant deaths. (In the late 1990s, many sources

placed the annual total number of deaths as high as 6,000

due to possible under-reporting.) Ninety percent of SIDS

deaths occur during the first six months of life, mostly

between the ages of two and four months. SIDS also

occurs about 1.5 times more frequently in boys than

girls. The rate of SIDS in African-American infants is

twice as high as that of Caucasians, a fact often attributed

to the lower quality of prenatal care received by many

African-American mothers.

Causes and symptoms

Studies have identified many risk factors for SIDS,

but the actual cause of the disorder remains a mystery.

Although investigators are still not sure whether the

immediate cause of SIDS deaths is due to respiratory

failure or cardiac arrest, patterns of infant sleep, breath-
ing, and arousal are a major focus of research in the early

2000s. It is known that young infants often stop breath-

ing for short periods of time, then gasp and start again.

Some researchers and physicians believe that SIDS

involves a flaw in the mechanism that is responsible for

resumption of breathing.

Aside from its occurrence during sleep, the other

most striking feature of SIDS is its narrow age distribu-

tion, which has prompted researchers to examine the

developmental changes that take place between the ages

of two and four months, especially between the ages of

two and four months, when most SIDS deaths occur. A

growing number of experts believe that rather than a sin-

gle cause, there are a number of different conditions that

can cause or contribute to SIDS. This picture is compli-

cated still further by the interaction of possible physical

abnormalities with a number of environmental and

developmental factors known to increase the risk of

SIDS. Premature infants and low birth weight babies in

general are known to be at increased risk of developing

SIDS, as are infants born to teenage mothers, poor

mothers, and mothers who for any reason have had

inadequate prenatal care. Other risk factors include

maternal smoking during pregnancy, exposure to smok-

ing in the home after birth, formula feeding rather than

breastfeeding, and prior death of a sibling from SIDS

(although this is thought to be due to shared environmen-

tal risk factors rather than genetic predisposition). Many

SIDS deaths occur in babies who have recently had colds

(a possible reason that SIDS is most prevalent in winter,

the time when upper respiratory infections are most

frequent).

As of 2004, the most significant risk factor discov-

ered for SIDS was placing babies to sleep in a prone

position (on their stomachs). Studies have reported that

anywhere from 28 percent to 52 percent of infants who

die of SIDS are found lying face down. Another finding

reinforcing the connection between SIDS and prone-

sleeping is the fact that SIDS rates are higher in Western

cultures, where women have traditionally placed chil-

dren on their stomachs, than in Eastern ones, where

infants usually sleep on their backs. The cause-effect
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relationship between prone-sleeping and SIDS is not

fully understood. However, it is known that when infants

sleep on their backs they are more prone to arousal, and

SIDS is often thought to involve a failure to rouse from

sleep. In addition, prone-sleeping raises a baby’s tem-

perature, which is another risk factor for the disorder.

When to call the doctor

Parents or caregivers should immediately call for

emergency care if a child is found not breathing or with-

out a pulse or is unable to be aroused from sleep.

Diagnosis

In most cases, three techniques are used in an

attempt to determine the cause of an infant’s death.

These are:

� Death scene investigation. A thorough examination of

the scene of death, including recording baby’s position,

collecting items from the surrounding area, and inter-

viewing family members and/or caregivers, can some-

times point to an external cause of death.

� Autopsy. The autopsy, usually performed by a medical

examiner or coroner, focuses on finding any identifi-

able cause of death. While parents may reject the idea

of an autopsy because they feel it violates their infant’s

remains, it is often the only tool that can definitively

rule out other potential causes of death.

� Review of family history. Healthcare providers or

police interview parents and/or caregivers in order to

determine the child’s medical and family history, in an

attempt to rule out possible illness, child abuse, or

other cause of death.

Treatment

Because SIDS affects seemingly healthy infants,

and death is the first symptom of the disorder, it is not

possible to treat an infant who is truly affected by SIDS.

If life support is implemented and the child is resusci-

tated, emergency care will be provided in an attempt to

stabilize the child. Healthcare personnel perform a com-

plete medical exam and record the child’s medical his-

tory to exclude other potential causes.

Prognosis

By definition the prognosis for babies affected by

SIDS is invariably death. In some rare cases, emergency

care providers are able to resuscitate an infant who is

seemingly lifeless; the prognosis remains poor in these

cases.

Prevention

In the 1990s a number of countries initiated cam-

paigns aimed at getting parents to put their infants to

sleep on their backs or sides. In the United States, the

American Academy of Pediatrics (AAP) in 1992 issued

an official recommendation that infants be put to bed on

their backs (supine position) or on their sides (lateral

position). In 1994 the Public Health Service launched its

‘‘Back to Sleep’’ campaign, targeting parents, other care

givers, and healthcare personnel with brochures advocat-

ing supine or lateral infant sleeping and also including

information about other risk factors for SIDS. By the

mid-1990s it was apparent that this and similar cam-

paigns worldwide had had a significant—in many cases

dramatic—impact in reducing the number of deaths from

SIDS. In a number of countries the incidence of SIDS

dropped by 50 percent or more. SIDS deaths in Great

Britain were reduced by 91 percent between 1989 and

1992; in Denmark they declined by 72 percent between

1991 and 1993; and they were reduced by 45 percent in

New Zealand between 1989 and 1992.

In the United States, the AAP recommendations

reduced the incidence of front-sleeping in infants from

over 70 percent in 1992 to 24 percent in 1996. A decline

in SIDS rates, already observed in the 1980s, tripled its

previous pace between 1990 and 1994, with SIDS deaths

falling 10 to 15 percent between 1992 and 1994. Links

between SIDS and other aspects of an infant’s sleep

environment have also emerged. The best known is the

finding that soft, padded sleep surfaces can endanger

infants by obstructing breathing or creating air pockets

that trap their expelled carbon dioxide, which they can

then inhale.

Some research also suggests that co-sleeping

(having an infant sleep with the mother in her bed) can

help regulate an infant’s sleep pattern in ways that reduce

the risk of SIDS. (Like supine infant sleeping, co-sleep-

ing is also prevalent among Asian populations, which

have a low incidence of SIDS.) Infants who share their

mothers’ beds become accustomed to frequent minor

arousals when the mother shifts position, and their own

sleep tends to be lighter and more even than that of

infants who sleep alone in their cribs and are more prone

to the heavier, but sporadic, breathing that stops and then

starts up again with a gasp. Experts speculate that this

lighter sleep not only makes it less likely for an infant to

stop breathing but also that such an infant, with the

‘‘practice’’ gained from more frequent arousals every

night, can be aroused more easily when any respiratory

distress does occur. In addition, infants who co-sleep

with their mothers are naturally more likely to sleep on

their backs or sides, which also reduces the risk of SIDS.
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In December 1996 the AAP issued the following

updated recommendations regarding infant sleep:

� Infants should be put to sleep in a nonprone position.

The supine position (on their backs) is safest, but sleep-

ing on their sides can also significantly reduce the risk

of SIDS. When infants sleep on their sides, the bottom

arm should be extended to prevent them from rolling

over on to their stomachs.

� Soft sleeping surfaces should be avoided, and a sleep-

ing infant should not be placed on soft objects such as

pillows or quilts.

� It may be better for parents, with the guidance of their

pediatrician, to depart from these recommendations in

the case of infants with certain health problems, such

as gastroesophageal reflux (GER).

� Infants should spend some time lying on their stomachs

when they are awake and supervised by an adult.

Other precautions parents can take include obtaining

adequate prenatal care; avoiding exposing infants to

cigarette smoke, either pre- or postnatally; breastfeeding

instead of formula feeding; and not allowing an infant to

become overheated while sleeping. Another measure

taken by some parents is the use of a portable battery-

operated monitor that sounds an alarm in response to sig-

nificant deviations in infants’ respiration or heart rates

while they are asleep. Monitoring is based on the belief

that if parents can quickly reach an infant who has

stopped breathing, they can either get him breathing

again themselves or call for emergency assistance. There

has been no substantiated link between monitoring and

the decrease in SIDS, and infants have, in fact, died

while being monitored. Nevertheless, monitors provide

peace of mind for many parents, especially those who

have already lost an infant to SIDS or whose baby has

special risk factors for the disorder. Medical opinion is

generally in favor of monitoring only for newborns who

have had episodes of apnea (cessation of breathing) or

for any infant who has had a precipitous, life-threatening

interruption of breathing or cardiovascular function.

Parental concerns

Losing a child—a traumatic experience for any par-

ent—is especially difficult for those who lose a child to

SIDS because the death is so sudden and its cause can

often not be determined. Parents of a child who dies of

SIDS do not gain a medical explanation of their infant’s

death. Although such an understanding does not lessen

their loss, it can serve an important function in the heal-

ing process, one that SIDS parents do not have. In addi-

tion to the emotions that normally accompany grief, such

as denial, anger, and guilt, SIDS parents may experience

certain other reactions unique to their situation. They

may become fearful that another unexpected disaster

will strike them or members of their families. After the

death of a child from SIDS, parents often become over-

protective of the infant’s older siblings and of any chil-

dren born subsequently. Some fear having another child,
due to misgivings that the tragedy they have experienced

may repeat itself. Parents of children who die of SIDS

often make major changes in their lives during the period

following the death, such as relocating or changing jobs,

as a way to avoid confronting painful memories or as a

way to protect themselves against the SIDS death of

another baby by changing the circumstances of their

lives as much as possible.

SIDS deaths place a great strain on marriages. Par-

ents’ individual ways of coping with their grief may pre-

vent them from giving each other the support they need,

creating an emotional distance between them. Neverthe-

less, the divorce rate among SIDS parents appears to be

no higher than that for the general population, and in one

survey half the respondents reported that their marriages

had ultimately been strengthened by the experience.

A SIDS death also has a significant effect on the

infant’s siblings. Young children often experience devel-

opmental regressions in toilet training or other areas.

Some fear going to sleep, which they associate with the

death of their baby brother or sister. As with any death in

the family, children need to be reassured that they are not

guilty in any way. Many pose difficult questions to their

parents, wanting to know why the baby died or where he

has gone, or even whether they are going to die, too.

Children may also come to feel jealous of the attention

paid to the infant who has died or resentful of the disrup-

tion the death has caused in their family’s life. Most par-

ents report that their way of caring for their remaining

children changes after the family experiences a SIDS

death. Having young children (or infants born later on)

sleep with them at night makes some parents feel more

confident of preventing a second tragedy from occurring.

In addition to overprotecting their children and worrying

about their health, SIDS parents may also spoil them and

find it hard to say no to their requests. On the positive

side, many parents simply value their remaining children

more, spend more time with them, and become closer to

them. In a minority of cases, however, the reverse hap-

pens, and parents feel emotionally distant from their sur-

viving children. In addition, fear of being hurt sometimes

makes it difficult for some parents to bond with babies

born later.

Many parents of infants who die of SIDS are helped

by participating in local support groups, where they can

share their feelings and experiences with others who
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have undergone the same experience. Counseling can

also be beneficial, especially with a mental health profes-

sional experienced in dealing with parental grief.
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Suicide and suicidal behavior

Definition

Suicide is the act of ending one’s own life. Suicidal

behavior are thoughts or tendencies that put a person at

risk for committing suicide.

Description

Suicide, attempted suicide, and thoughts of commit-

ting suicide are, as of the early 2000s, growing problems

among adolescents in the United States and much of the

world. It is the third leading cause of death among 15 to

19 year olds in the United States and the sixth leading

cause of death among 10 to 14 year olds. About 2 percent

of adolescent girls and 1 percent of adolescent boys

attempt suicide each year in the United States. Another 5

to 10 percent of children and teens each year come up

with a plan to commit suicide.

Psychologists have identified the teenage years as

one of the most difficult phases of human life. Although

they are often seen as a time in which to enjoy life, hang

out with friends, and perform other activities that adults

would not usually do, the teenage period can be difficult.

Many changes in the human mind take place during pub-
erty. Apart from facing the onset of sexual maturity,

teenagers must also make key decisions about their

future, develop their identities, change schools, and meet

new friends. They may have to cope with a wide range of

personal and social challenges. Many young people have

difficulty dealing with stress these experiences may

elicit.

The most common reasons for suicide or suicidal

behavior among children and adolescents involve perso-

nal conflict or loss, most frequently with parents or

romantic attachments. Family discord, physical or sexual
abuse, and an upcoming legal or disciplinary crisis are

also commonly associated with completed and attempted

suicide. Adolescents who complete suicide show rela-

tively high suicidal intent, and many are intoxicated at

the time of death. The most serious suicide attempters

leave suicide notes, show evidence of planning, and use

an irreversible method, such as a gunshot to the head.

Most adolescent suicide attempts, though, are of rela-

tively low intent and lethality, and only a small number

of these individuals actually want to die. Usually, suicide

attempters want to escape psychological pain or unbear-

able circumstances, gain attention, influence others, or

communicate strong feelings, such as anger or love.

Suicidal behavior is rare in children prior to puberty,

probably because of their relative inability to plan and

KEY TERMS

Apnea—The temporary absence of breathing.
Sleep apnea consists of repeated episodes of tem-
porary suspension of breathing during sleep.

Co-sleeping—Having an infant sleep with the
mother in her bed.

Gastroesophogeal reflux—Backward flow of sto-
mach contents into the esophagus.
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execute a suicide attempt. Psychiatric risk factors, such

as depression and substance abuse, become more fre-

quent in adolescence, contributing to the increase in the

frequency of suicidal behavior in older children. Some

view the transition from primary to middle school as par-

ticularly stressful, especially for girls. Also, parental

monitoring and supervision decrease with increasing

age, so that adolescents may be more likely to experience

emotional difficulties without their parents’ knowledge.

Repeated suicide attempts are common, but rates

vary. Follow-up studies ranging from one to 12 years

found a re-attempt rate among adolescents of 5 to 6 per-

cent per year, with the greatest risk within the first three

months after the initial attempt. Factors associated with a

higher re-attempt rate included chronic and severe psy-

chiatric disorders, such as depression and substance

abuse; hostility and aggression; non-compliance with

treatment; poor levels of social skills; family discord,

neglect, or abuse; and parental psychiatric disorders.

Highest risk

Four out of five teenagers who successfully commit

suicide are male, but the average female teenager is

prone to attempt suicide four more times during her teen

years than the average male. White teenage males are

more likely to commit suicide than other ethnic groups,

but as of the early 2000s teenage suicide among blacks is

also increasing. Teenagers who have unsuccessfully

tried to commit suicide in the past are more likely to

attempt suicide in the future. The odds increase after

each failed attempt. There are two groups of teens that

are at a particularly high risk for committing suicide:

Native Americans, and gay, lesbian, bisexual, and trans-

gendered teens.

In Native American, including Native Alaskan,

youth ages 15 to 24 years, suicide is the second leading

cause of death, according to a 2001 survey by the Bureau

of Indian Affairs. The survey also showed that 16 percent

of Native American youth attempted suicide in the pre-

ceding year. Among Native American high school stu-

dents, suicide attempts were most associated with poor

school performance, poor physical health, a history of

family or friends who committed or attempted suicide,

family problems, and physical and sexual abuse.

Gay and bisexual male teens, which represent about

10 percent of the male teen population, are six to seven

times more at risk for attempting suicide than their het-

erosexual peers. Several surveys show gay and lesbian

youth account for 30 percent of all suicides among teens,

according to the U.S. Department of Health and Human

Services. Yet most studies of teen suicide have not been

concerned with identifying sexual orientation.

A 1997 study by the Massachusetts Department of

Education found that 46 percent of high school students

who identified themselves as gay, lesbian, or bisexual,

had attempted suicide in the past year compared to 8.8

percent of their heterosexual peers. Of the gay, lesbian,

and bisexual teens, 23.5 percent required medical care as

a result of their suicide attempt compared to 3.3 percent

of heterosexual students who attempted suicide.

Common problems

The following are common risk factors for teenage

suicide:

� Psychological problems: Depression, previous

attempts at suicide, and having received psychiatric

care in the past.

� Personal failure: Unmet high standards set by the teen

or parents, including failing grades in school or poor

performance in sports.

� Recent loss: Death of a close friend or family member,

divorce, abandonment by a parent, pregnancy, and

the breakup with a boyfriend or girlfriend.

� Substance abuse: Abuse of alcohol and other drugs as

forms of self-medication for overwhelming depression.

A combination of depression, substance abuse, and

lowered impulse control can lead to suicide or attemp-

ted suicide. Substance abuse in other family members

can also lead to suicide.

� Household guns: Easy access to a gun. Children of law

enforcement officers have a much higher suicide rate

because of the accessibility of guns in their houses.

The most common method of suicide among teens is

gunshot.

� Violence: Violence against the teen either at home or

outside the home, including physical, emotional, or

sexual abuse, or bullying. Violence at home or against

the youth teaches teens that the way to resolve conflict

is through violence, and suicide is the ultimate act of

self-violence.

� Communication problems: The inability to discuss

anger or other uncomfortable feelings with family

members or friends. These feelings can include lone-

liness, rejection, and awareness of one’s gay or bisex-

ual sexual orientation.

Parental concerns

Parents who are concerned that their child is or may

be suicidal should seek help immediately, such as from a

psychiatrist, psychologist, or counselor. Therapists and

counselors can listen to the child talk about his or her
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problems and may be able to suggest ways to cope which

the teen will find useful.

There are a number of ways parents can help chil-

dren and teens deal with loneliness, depression, and sui-

cidal feelings. First, they can let the child do the talking,

and listen carefully. They can let the child know they

take his or her feelings and thoughts seriously. They can

try to identify the root of the problem. Second, they can

ask direct questions, such as ‘‘Are you thinking of com-

mitting suicide?’’ or ‘‘Are you thinking of ending your

life?’’ Third, they can stay with the child. Parents should

not leave their child alone if the child says he or she

wants to commit suicide. By staying with the child, the

parent may be protecting the child’s life.

When to call the doctor

Many doctors recommend that teenagers be taken to

a hospital immediately after they express the desire to

commit suicide. At the least, immediate psychological

help should be sought. There are many methods, both

medical and psychological, of helping teenagers who

consider committing suicide. Most teenagers who think

of suicide believe their problems are too hard to solve or

too embarrassing to talk about, so it is important for their

helpers to show they are trustworthy and able to listen.

Seeing a psychologist is widely recommended as well. A

psychologist may be able to improve a teenager’s vision

of life by listening to the young person and conveying

optimism regarding the future.

Doctors recommend that helpers not ask the teen-

ager’s reason for thinking of suicide; rather, helpers

should listen and wait for the teenager to trust enough to

talk openly about the problem. Helpers should, however,

be understanding of the teenager’s situation. Doctors

also recommend that helpers not mention ‘‘reasons for

living,’’ as doing so might generate more depressing

thoughts in the teenager.

There are many telephone hot lines available, on

national, state, and local levels, to help teenagers who

are considering suicide. Two national, 24-hour, toll-free

suicide hotlines are: 800–784–2433 and 800–999–9999.

Gay, lesbian, bisexual, or transgendered teens thinking

of suicide can get help at 800–850–8078.
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Puberty—The point in development when the
ability to reproduce begins. The gonads begin to
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begin to appear.

Transgendered—Any person who feels their
assigned gender does not completely or ade-
quately reflect their internal gender, such as a bio-
logical male who perceives himself to be female.
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Sulfonamides

Definition

Sulfonamides, sometimes called sulfa drugs, are

medicines that prevent the growth of bacteria in the

body. The sulfonamides have largely been replaced by

the antibiotics which generally are safer and more

effective.

Description

Sulfonamides are used to treat many kinds of infec-

tions caused by bacteria and certain other microorgan-

isms. Physicians may prescribe these drugs to treat urin-

ary tract infections, ear infections, frequent or long

lasting bronchitis, bacterial meningitis, certain eye

infections, Pneumocystis carinii pneumonia, traveler’s
diarrhea, and a number of other kinds of infections.

These drugs will not work for colds, flu, and other infec-

tions caused by viruses.

Description

Although there were many sulfonamides, relatively

few are in use as of 2004:

� Sulfisoxazole (Gantrisin) is used to treat urinary tract

infections. In combination with erythromycin, sulfi-

soxazole may be used to treat ear infections in

children.

� Trimethoprim/sulfamethoxazole (Bactrim, Septra) is a

combination of two sulfonamides used together. The

combination is more effective than giving either drug

alone in a larger dose. The combination is commonly

used to treat urinary tract infections and other infec-

tions that cannot be treated with antibiotics.

� Sulfadiazine may be used to protect people with rheu-
matic fever from infections. It is used to treat tox-
oplasmosis. An ointment containing silver sulfadia-

zine is widely used for treatment of burns.

� Sulfasalazine (Azulfadine) is used to treat infections of

the colon and intestine.

General use

The most common use for sulfonamides in adults is

treatment of urinary tract infections. In children, sulfona-

mides have more limited use. Sulfisoxazole may be used

for prophylaxis of ear infections and prevention of

meningococcal infections. Sulfasakazube is used to treat

children over the age of two years with ulcerative colitis.

Precautions

Sulfonamides should never be used in infants under

the age of two months. They should also be used with

extreme care in patients with liver problems, kidney pro-

blems, and some types of anemia.

Side effects

Although such side effects are rare, some people

have severe and life-threatening reactions to sulfona-

mides. These include sudden, severe liver damage; ser-

ious blood problems; breakdown of the outer layer of the

skin; and a condition called Stevens-Johnson syndrome,

in which people get blisters around the mouth, eyes, or

anus. People should call a physician immediately if any

of the following signs of a dangerous reaction occur:

� skin rash or reddish or purplish spots on the skin
� other skin problems, such as blistering or peeling

� fever
� sore throat
� cough
� shortness of breath
� joint pain
� pale skin
� yellow skin or eyes

This medicine may cause dizziness. Sulfonamides

may also cause blood problems that can interfere with

healing and lead to additional infections. This medicine

may increase sensitivity to sunlight. Even brief exposure

to sun can cause severe sunburn or rash. While being

treated with this medicine, people should avoid being in

direct sunlight. Very rarely, systemic sulfonamides may

even cause kidney stones.

The most serious adverse effects of sulfonamides

cannot be predicted. Some steps can minimize some of

the less severe adverse effects. Because sulfonamides are
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not very soluble, they should always be taken with a full

glass of water. Moreover, sulfonamides increase sensi-

tivity to sunlight and increase the risk of sunburn. People

taking sulfonamides by mouth should avoid direct sun-

light and stay covered up. They should not rely on sunsc-
reens. This risk does not apply, however, to people using
sulfonamide eye or ear drops. Oral sulfonamides should

always be taken in evenly spaced doses to maintain a

steady blood level throughout the day.

Interactions

Sulfonamides may interact with a large number of

other medicines. When interaction occurs, the effects of

one or both of the drugs may change or the risk of side

effects may be greater. People who take sulfonamides

should let their physician know all other medicines they

are taking. Among the drugs that may interact with sulfo-

namides are:

� acetaminophen (Tylenol)

� medicine for overactive thyroid

� other medicines used to treat infections

� birth control pills
� medicines for diabetes, such as glyburide (Micronase)

� anticoagulants, such as warfarin (Coumadin)

� amantadine (Symmetrel)

� water pills (diuretics) such as hydrochlorothiazide

(HCTZ, HydroDIURIL)

� the anticancer drug methotrexate (Rheumatrex)

� antiseizure medicines such as valproic acid (Depakote,

Depakene)

The list above does not include every drug that may

interact with sulfonamides but is limited to drugs that

might be used in treatment of children and adolescents.

Parents should be sure to check with a physician or phar-

macist before combining sulfonamides with any other

prescription or nonprescription (over-the-counter)

medicine.

Parental concerns

Parents giving their children eye or ear drops should

be sure they know the proper way to administer these

drops. Parents should review the technique with a physi-

cian or nurse to be sure the medication is given properly.

If children are taking sulfonamides by mouth, parents

should be sure that the children are drinking a full glass

of water with each dose. Because some of the adverse

effects of sulfonamides may be very serious, parents

should report any suspicious symptoms to their physician

promptly.

See also Cystitis; Penicillins; Tetracyclines.
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Sunburn
Definition

Sunburn is an inflammation of the skin caused by

overexposure to ultraviolet radiation from the sun.

Description

Sunburn is caused by exposure to the ultraviolet

(UV) rays of the sun. There are two types of ultraviolet

rays, UVA and UVB. UVB radiation causes most sun-

burn (about 85%). However, most UVB rays are

absorbed by sunscreens, but only about half the UVA

rays are absorbed.

Although sunburn itself is not a serious health pro-

blem in the short term, skin cancer from sun overexpo-

sure is in the early 2000s a growing problem in the Uni-

ted States. Both UVA and UVB radiation play a role in

the development of a form of skin cancer called malig-

nant melanoma. According to the American Cancer

Society, melanoma accounts for only 4 percent of all

skin cancer, but 79 percent of skin cancer deaths, or

about 7,900 deaths annually in the United States. In addi-

tion, more than 1 million Americans develop nonmela-

noma skin cancer each year, although deaths from this

form of cancer are much more rare (about 1,000 per

year).

Skin contains a protective pigment called melanin.

The darker the skin tone, the more melanin is present.

Fair-skinned people are most susceptible to sunburn,

because their skin produces only small amounts of the

melanin. However, even the darkest-skinned people can

get sunburn and skin cancer.

Infants are most susceptible to sunburn and should

be kept out of the sun at all times. Children are more sus-

ceptible than adults, and because of their outdoor activ-

ities get three times more sun exposure on average than

adults. It is estimated that one-half to three-quarters of an

individual’s total number of lifetime sunburns occur in

childhood and adolescence.

Long-term effects of repeated sun overexposure and

burning can cause premature aging and wrinkling of the

skin. Overexposure can increase the risk of skin cancer,

especially a serious burn in childhood. Individuals at

highest risk for developing melanoma are those who

have intermittent severe (blistering) sunburns in youth or

adolescence.

Occasionally an allergic response to a drug will

cause a skin reaction resembling sunburn in the absence

of sun exposure.

Demographics

Infants and children are more likely to get sunburned

than adults. Individuals who live in areas where the cli-

mate is mostly sunny year round (Arizona, southern Cali-

fornia) are at higher risk both for sunburn and skin can-

cer. Those living at high altitudes are also at higher risk.

The chance of being sunburned increases about 4 percent

or every 1,000 feet (300 meters) rise in altitude. Fair-

skinned, pale, freckled individuals are more likely to get

sunburned than individuals with darker skin. Sunburn is

extremely common. One poll found that in the summer

of 1997, 13 percent of children had developed a sunburn

in the preceding week.

Causes and symptoms

The ultraviolet rays in sunlight destroy cells in the

outer layer of the skin, damaging tiny blood vessels

underneath. When the skin is burned, the blood vessels

dilate and leak fluid. Cells stop making certain proteins

because their DNA is damaged by the ultraviolet rays.

Repeated DNA damage can lead to cancer.

When UV rays burn the skin, immune system

defenses that identify the burned skin as foreign are trig-

gered. At the same time, the UV rays transform a sub-

stance on the skin that interferes with this immune

response. While this keeps the immune system from

attacking a person’s own skin, it also means that any

malignant (cancerous) cells in the skin will be able to

grow freely.

KEY TERMS

Antibiotics—Drugs that are designed to kill or
inhibit the growth of the bacteria that cause
infections.

Prophylaxis—Protection against or prevention of a
disease. Antibiotic prophylaxis is the use of anti-
biotics to prevent a possible infection.

Stevens-Johnson syndrome—A severe inflamma-
tory skin eruption that occurs as a result of an aller-
gic reaction or respiratory infection.

Toxoplasmosis—A parasitic infection caused by
the intracellular protozoan Toxoplasmosis gondii.
Humans are most commonly infected by swallow-
ing the oocyte form of the parasite in soil (or kitty
litter) contaminated by feces from an infected cat;
or by swallowing the cyst form of the parasite in
raw or undercooked meat.
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Sunburn causes skin to turn red and blister. Symp-

toms appear from one to 24 hours after sun exposure and

peak several days later, after which dead skin cells peel

off. In severe cases, the burn may occur with sunstroke

(vomiting, fever, and collapse). Severe cases of sunburn
may require hospitalization.

When to call the doctor

The doctor should be called any time there are

symptoms of heatstroke, dehydration, blurred vision

(possible sun damage to the eyes), chills, fever, vomit-

ing, or blistering associated with sun exposure.

Diagnosis

Sunburn is easily diagnosed by visual inspection of

the skin. No laboratory tests are needed.

Treatment

In most cases, treatment involves making the sun-

burned person more comfortable. The individual should

get out of the sun and protect tender skin against more

sun exposure for at least one week. Pain can be treated

with acetaminophen (Tylenol) or nonsteroidal anti-
inflammatory drugs (NSAIDs) such as ibuprofen. Indi-

viduals with moderate sunburn over a large area should

drink extra water to avoid dehydration. In addition, dis-

comfort may be reduced by using the following:

� calamine lotion

� sunburn cream or spray

� cool tap water compress

� colloidal oatmeal baths

� moisturizer creams to reduce skin peeling

People who are severely sunburned should see a

doctor who may prescribe corticosteroid cream to speed

healing. Extreme sunburns that blister may require treat-

ment in a hospital burn unit and intravenous fluids to pre-

vent dehydration. Individuals who develop sunburn as

the result of a drug reaction should see a doctor

promptly.

Alternative treatment

Over-the-counter preparations containing aloe (Aloe
barbadensis) are an effective treatment for sunburn, eas-

ing pain and inflammation while also relieving dryness

of the skin. A variety of topical herbal remedies applied

as lotions, poultices, or compresses may also help relieve

the effects of sunburn. Calendula (Calendula officinalis)

is one of the most frequently recommended to reduce

inflammation.

Prognosis

Short-term prognosis is excellent. Moderately

burned skin should heal within a week. While the skin

will heal after sunburn, the risk of skin cancer increases

with exposure and subsequent burns. Even one bad burn

in childhood carries an increased risk of skin cancer.

Prevention

Infants under the age of six months should be kept

strictly out of the sun. Sunscreens have not been

approved for use by infants. Everyone age six months

and older should use a water-resistant sunscreen hav-

ing a sun protective factor (SPF) of at least 15, with

an SPF of 30 or more strongly recommended for chil-

dren. Sunscreen should be applied 15–30 minutes

before going outside, as it takes that long to bond

effectively with the skin and become effective. Sunsc-

reen should be reapplied every two hours (more often

after swimming).

In addition, people should take the following steps:

� Limit sun exposure to 15 minutes the first day, even if

the weather is hazy, slowly increasing exposure daily.

� Reapply waterproof sunscreen after swimming for

more than 80 minutes, after toweling off, or after per-

spiring heavily, or every two hours if not swimming.

� Avoid the sun between 10 A.M. and 3 P.M. when the

sun is strongest and most direct.

� Wear a hat or cap to protect the face.

Patient with a second-degree sunburn on the back of the

neck. (CustomMedical Stock Photo Inc.)

1796 GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Su
n
b
u
rn



� Use sunscreen when participating in snow activities

such as skiing where sunlight is reflected off the snow.

� Wear an opaque shirt on water, because reflected rays

are intensified.

Parental concerns

Parents, concern about their child’s sun exposure is

usually influenced by their own experience with tanning

and sunburn. Until the early 2000s, a tan was considered

healthy rather than an increased cancer risk. Many ado-

lescents still desire a tanned look but should be discour-

aged from as much sun exposure as possible. Those who

insist on tanning should be encouraged to tan gradually

and avoid burns.

See also Heat disorders.
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Sunscreens
Definition

Sunscreens are products applied to the skin to pro-

tect against the harmful effects of the sun’s ultraviolet

(UV) rays.

Description

Many brands of sunscreens are available, containing

a variety of ingredients. The active ingredients work by

absorbing, reflecting, or scattering some or all of the

sun’s rays. Most sunscreen products contain combina-

tions of ingredients. Sunscreen products are sold as

lotions, creams, gels, oils, sprays, sticks, and lip balms,

and can be bought without a physician’s prescription.

The U.S. Food and Drug Administration requires

sunscreen products to carry a sun protection factor (SPF)

rating on their labels. This number tells how well the

sunscreen protects against burning. The higher the num-

ber, the longer a person can stay in the sun without

burning.

There are three types of ultraviolet light, based on

their wavelength: UVA, UVB, and UVC. UVC has the

shortest wavelength and is blocked by the earth’s ozone

layer. Concerns about the depletion of the ozone layer

focus on the serious health effects that increased expo-

sure to UVC light would have.

UVB light is the next shortest wavelength and is

called the tanning light since it is light in this range that

promotes creation of the skin pigment melanin that cre-

ates a tan. UVB light only penetrates the outermost layer

of the skin, but it promotes basal and squamous cell car-

cinoma and may worsen the effects of UVA.

Ultraviolet A is long-wave radiation generated by

the sun that penetrates more deeply than UVB, causes

wrinkling and leathering of the skin and damages con-

KEY TERMS

Malignant melanoma—The most serious of the
three types of skin cancer, malignant melanoma
arises from the melanocytes, the skin cells that pro-
duce the pigment melanin.

Sunscreen—A product that blocks the damaging
rays of the sun. Good sunscreens contain either
para-aminobenzoic acid (PABA) or benzophe-
none, or both. Sunscreen protection factors range
from two to 45.

Sunstroke—Heatstroke caused by direct exposure
to the sun in which body temperature increases to
dangerously high levels.

1797GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Su
n
screen

s



nective tissue. UVA is the light that causes melanoma,

the most serious skin cancer.

Several types of chemicals are used as sunscreens.

They vary by the degree of protection they can provide

and the types of ultraviolet light they can block:

� Cinnamates, such as octyl methoxcinnamate, give low

levels of protection, and are only effective against

UVB light.

� Para-amino benzoic acid (PABA) compounds, includ-

ing PABA, padimate O (octyl dimethyl PABA),and

glyceryl PABA, are effective only against UVB light.

� Salicylates, octylsalicylate, and homosalate offer mod-

erate levels of protection against both UVA and UVB

light, but the range of light waves against which they

protect is relatively narrow.

� Benzophenones, including oxybenzone and dioxy-

benzone, protect against a broader range of ultraviolet

light than the salicylates and are more useful for broad

spectrum protection.

� Physical sunscreens are really sun blockers and include
titanium dioxide, red petrolatum, and zinc oxide. Pre-

parations containing these blockers are thick ointments

and are usually reserved for skin areas at high risk of

burn, such as the nose.

Other compounds, such as Parsol 1789 (avoben-

zone), Eusolex 8020, and menthyl anthranilate appear to

be valuable broad spectrum agents. In one study, the

combination of 3 percent butyl methoxydibenzoyl-

methane and 7 percent padimate O was the most effec-

tive of all sunscreens tested.

In addition to the chemical used as a sunscreen, the

vehicle can be important in determining how well a pro-

duct works. Unfortunately, thick, greasy ointments seem

to work better than vanishing creams, lotions, or liquids.

General use

Users should carefully read the instructions that

come with the sunscreen. Some of these products need to

be applied as long as one or two hours before sun expo-

sure. Others should be applied 30 minutes before expo-

sure and frequently during exposure.

Users should apply sunscreen liberally to all

exposed parts of the skin, including the hands, feet, nose,

ears, neck, scalp (if the hair is thin or very short), and

eyelids. However, they should avoid getting sunscreen in

the eyes, as it can cause irritation. Use a lip balm contain-

ing sunscreen to protect the lips. Reapply sunscreen lib-

erally every one or two hours—more frequently when

perspiring heavily. People should reapply sunscreen

after they go in the water.

Precautions

Sunscreen alone will not provide full protection

from the sun. When possible, people should wear a hat,

long pants, a long-sleeved shirt, and sunglasses. They

should try to stay out of the sun between 10 A.M. and 2

P.M. (11 A.M. to 3 P.M. daylight saving time), when the

sun’s rays are strongest. The sun can damage the skin

even on cloudy days, so people should get in the habit of

using a sunscreen every day. They need to be especially

careful at high elevations and in areas with surfaces that

reflect the sun’s rays, such as off sand, water, concrete,

and snow.

Sunlamps, tanning beds, and tanning booths were

once thought to be safer than the sun, because they give

off mainly UVA rays. However, UVA rays are now

known to cause serious skin damage and may increase

the risk of melanoma. Health experts advise people not

to use these tanning devices.

People with fair skin, blond, red, or light brown hair,

and light colored eyes are at greatest risk for developing

skin cancer. So are people with many large skin moles.
These people should avoid exposure to the sun as much

as possible. However, even dark skinned people, includ-

ing African Americans and Hispanic Americans, may

suffer skin damage from the sun and should be careful

about exposure.

Side effects

The most common side effects are drying or tighten-

ing of the skin. This problem does not need medical

attention unless it does not improve. Other side effects

are rare, but possible. If any of the following symptoms

occur, people should check with a physician as soon as

possible:

� acne
� burning, itching, or stinging of the skin
� redness or swelling of the skin
� rash, with or without blisters that ooze and become

crusted

� pain in hairy parts of body
� pus in hair follicles

The side effects of sunscreens cannot be prevented

but can be minimized by testing a sunscreen on a small

area of the body before all-over applications.
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Interactions

Anyone who is using a prescription or nonprescrip-

tion (over-the-counter) drug that is applied to the skin

should check with a physician before using a sunscreen.

Parental concerns

Sunscreens should not be used on children under

six months of age because of the risk of side effects.

Instead, children this young should be kept out of the

sun. Children over six months of age should be pro-

tected with clothing and sunscreens of at least SPF 15,

preferably lotions. Sunscreens containing alcohol should

not be used on children because they may irritate the

skin.

Before using a new sunscreen, particularly a newer

formulation, it should be tested on a small area of skin.

These products have some risk of causing rashes and

other side effects.

Sunscreens should always be applied before a trip to

the beach or into some other setting with intense sun

exposure. Parents who start to apply sunscreen to their

children upon arrival at these settings will exceed their

own sun exposure limits before they begin to apply

sunscreen to themselves.

Parents should consider using two to three different

sunscreens at one time, to get the best results with the

fewest problems. Liquids may be best for the scalp, since

they can penetrate the hair. Lotions may be most appro-

priate for most of the body. Ointments may be the best

choice for the nose and other parts of the face.

Users should always check expiration dates and not

use a sunscreen past its expiration. Reapply sunscreens

as directed. Children may benefit from a waterproof

sunscreen. There have been claims that these sunscreens

may cause eye damage, but this appears to be a hoax.

There is no basis for this allegation in the medical

literature.

Although sunscreen is useful, it is no replacement

for subprotective clothing. While a good sunscreen has

an SPF of 15 or above, denim fabric has an SPF of 1700.

In contrast, a white T-shirt only has an SPF of 15, and,

when wet, has an effective SPF of only 10. Sunglasses

are also useful for eye protection.

KEY TERMS

Hair follicle—The root of a hair (that portion of a
hair below the skin surface) together with its
epithelial and connective tissue coverings.

Melanoma—A tumor, usually of the skin.

Ozone—A form of oxygen with three atoms in its
molecule (O3), produced by an electric spark or
ultraviolet light passing through air or oxygen. A
layer of ozone about 15 mi (24 km) above Earth’s
surface helps protect living things from the dama-
ging effects of the sun’s ultraviolet rays. Ozone is
used therapeutically as a disinfectant and oxidative
agent.

Pus—A thick, yellowish or greenish fluid com-
posed of the remains of dead white blood cells,
pathogens, and decomposed cellular debris. It is
most often associated with bacterial infection.

Ultraviolet (UV) radiation—A portion of the light
spectrum with a wavelength just below that of visi-
ble light. UV radiation is damaging to DNA and
can destroy microorganisms. It may be responsible
for sunburms, skins cancers, and cataracts in
humans. Two bands of the UV spectrum, UVA and
UVB, are used to treat psoriasis and other skin
diseases.

Young girl applies sunscreen to her face to protect herself

from sun damage. (� Lowell Georgia/Corbis.)
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Sunstroke seeHeat disorders

Sweat test
Definition

A sweat test, sometimes called a sweat chloride test,

is a procedure used to measure the amount of sodium

and/or chloride (salt) excreted by a person’s sweat

glands.

Purpose

The sweat test is used to diagnosis cystic fibrosis
(CF). CF is an incurable, inherited disorder that affects

glands in the lungs, intestines, bile duct, and pancreas, as

well as the sweat glands. The sweat test is administered

as soon as CF is suspected, either because of family his-

tory or symptoms, such as frequent colds, recurrent lung

infections, recurrent diarrhea, difficulty absorbing food,

and slower-than-normal growth.

Because prompt diagnosis and treatment can often

ease the severity of CF, sweat tests may be administered

as early as the first week of life. This timing is recom-

mended only when a family history of CF exists or the

newborn exhibits symptoms specific to the disorder.

However, newborns may not make enough sweat to

accurately perform the test; hence, it may be repeated

when they are older. Diagnosis of CF is made based on

two or more sweat tests with abnormal chloride readings.

Although sweat tests are highly accurate, diagnosis may

be confirmed with genetic testing.

To have CF, a child must inherit a gene for the disor-

der from both parents. Because siblings of CF patients

have a 25 percent chance of having the disorder, they

should also be tested. However, the sweat test can deter-

mine only if the child has the disorder. It cannot deter-

mine whether a child is a carrier of a single CF gene that

can be passed on to the next generation.

Description

Individuals with CF produce a higher than normal

level of sodium chloride (salt) in their sweat. This mea-

surement does not normally change with diet, medica-

tion, or environmental factors, making it a good diagnos-

tic tool. The sweat test uses a process called

iontophoresis. With iontophoresis, a very small, painless

electric current is used to help draw sweat to the surface

of the skin, where it can be collected and analyzed. The

amount of electric current is tiny, and the test is safe and

painless for all ages.

For infants a sweat test is done on the right thigh; for

children and adults, the right forearm is used. After the

area is washed and dried, two metal electrodes are

attached and fastened with straps. Two gauze pads, one

soaked in salt water or bicarbonate and the other in pilo-

carpine, a drug that stimulates sweating, are placed

under the electrodes. A tiny electric current is applied to

the skin for five to ten minutes to carry the pilocarpine

into the skin. This stimulates the sweat glands to begin

working. The procedure is painless; the child feels only a

slight tingling or tickling.

After about ten minutes, the electrodes are removed.

The skin is washed with distilled water and dried again.

A dry piece of filter paper is taped to the area where the

pilocarpine was applied. The paper is then covered with

wax or a sheet of plastic, so that evaporation does not

occur. The filter paper is called a sweat patch. After 30

to 45 minutes, the plastic is removed and the paper is

placed in a sealed bottle. The entire process takes

between 60 and 90 minutes.

It is important that the test be performed in a certi-

fied lab because the reliability of the test is operator-

dependent. In the certified lab, the sweat patch is

weighed and analyzed for sodium and/or chloride con-

tent. In children, normal sodium levels are less than

70 milliequivalents per milliliter (mEq/L). A sodium

level greater than 90 mEq/L is indicative of CF. Normal
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chloride reading is less than 40 mEq/L. A chloride read-

ing of greater than 60 mEq/L is indicative of CF. Read-

ings falling between these numbers are borderline and

require additional testing. Results are usually available

within one to two working days.

Precautions

To ensure accuracy, sweat tests should be analyzed

by a laboratory certified by the Cystic Fibrosis Founda-

tion. Some other conditions such as malfunction of the

adrenal gland or kidney failure can produce abnormal

chloride readings. However, these conditions have dis-

tinct symptoms that differ substantially from CF. A

sweat test is never used to diagnose these conditions.

Preparation

Before the sweat test, children should not exercise
heavily or become overheated. There are no dietary

restrictions; children may eat normally before the test.

The results are not affected by medication; children may

take their medication on the day of the test.

Aftercare

The test area may be red and sweaty for several

hours after the test.

Risks

Although there is virtually no risk of electrical

shock from a sweat test, it should never be conducted on

the left side of the body, nor should it be given in the

chest area, because there is a very small chance that the

electric current could affect the heart. The current should

come from a battery-powered unit rather than from a

direct current.

Parental concerns

Parents can expect to stay with their child during

the test.

See also Cystic fibrosis.
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Sweating, excessive seeHyperhidrosis

Swimmer’s ear seeOtitis externa

Swollen glands see Lyme disease

Syndactyly see Polydactyly and syndactyly

Syphilis, nonvenereal see Bejel

Syringomyelia see Chiari malformation

KEY TERMS

Iontophoresis— Application of a small electric
current to the skin.
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Talipes see Clubfoot

Tantrums
Definition

A tantrum is an episode of extreme anger and frustra-

tion characterized by crying, screaming, and violent body

motions, including throwing things, falling to the floor,

and banging one’s head, hands, and feet against the floor.

Description

Tantrums, also called temper tantrums, can occur by

the age of 15 months, but are most frequent between the

ages of two and four. All children have them at some

point, and active, strong-willed youngsters may have as

many as one or two a week. Generally, tantrums are an

expression of frustration. Children may be frustrated by

their inability to perform an activity they are attempting,

such as buttoning a coat. Tantrums may also be an

expression of frustration at the lack of control children

have over their lives, such as at bedtime when children

want to continue playing instead of going to bed. Occa-

sionally a tantrum may also be an attempt to gain atten-

tion from a parent or other caregiver, or it may be an

attempt to manipulate the situation in some way.

Aside from taking any measures needed to prevent

danger to children, parents should try to ignore the tan-

trum and let it run its course. If the upset has occurred

over something the child wants and has been denied, it is

tempting to give in to the child’s wishes, but doing so

can be harmful because it teaches children that they can

get what they want by having a tantrum. Frequently, tan-

trums occur in a public place, which is especially unset-

tling for parents. Children become over stimulated or tire

more easily in busy public spaces such as supermarkets

and malls and may use the tantrum as an attempt to

regain parental attention that is focused elsewhere. In

spite of their embarrassment, parents should treat a pub-

lic tantrum in essentially the same way they treat one at

home. Whenever possible, they should remove the child

to the car or some other private space to avoid inconve-

niencing others and attracting any more unwelcome

attention, after which they should ignore the tantrum and

let it run its course.

While a parent cannot stop tantrums once they are in

progress, it is sometimes possible to prevent them by

being alert to certain danger signs, especially fatigue,

hunger, and irritability. In these cases, they can change

plans to give the child a needed rest, food, or change of

scene. For example, a child who is getting cranky at a

party or other event at which the parent is present can be

taken home early. The archetypal shopping tantrum over

the candy bar at the checkout counter or the elaborate toy

can sometimes be countered by proposing an alternative

treat or purchase instead of the flat denial that sends the

child into a tantrum. Emotional upsets that occur when

children are left with a babysitter or at daycare are

usually a sign of separation anxiety and can be alle-

viated by preparing children in advance for the separa-

tion and giving them the opportunity to become familiar

with the babysitter or daycare setting ahead of time.

Keeping walking trips short can prevent tantrums over a

child’s demand to be carried.

Toddlerhood

Children between the ages of two and four are the

most likely to have tantrums and to have them the most

often. They have not acquired the verbal skills necessary

to adequately express their emotions or even, in many

situations, to make themselves understood. In addition,

they can only use words to demand what they want, not

to negotiate for it. They love to explore, but often they

do not understand which places or objects are off limits

and are scolded as a result. Although they are developing

rapidly, they still lack the motor skills to do many things

they would like to do. They want to be independent but

still require continuous supervision and assistance, and

their preferences are often unrecognized, ignored, or
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refused by their caregivers. There is also a great deal of

ambivalence and indecision associated with this stage of

life, meaning that there is internal conflict as well as ten-

sion between the toddler and his or her environment. The

tantrum occurs because the small child, who is still learn-

ing to cope with her feelings, is simply unable to contain

strong emotions of anger, frustration, or disappointment.

In some cases, children are actively discouraged from

showing these feelings, which creates even more tension.

School-age children

School-age children tend to have tantrums less

often, but many children still have them occasionally. At

this age, frustration with inability to do homework may

often be the cause of tantrums. Parents should let their

child calm down and then offer to help them and give

encouragement. It can be helpful to remind the child that

the task that causes frustration will become easier to per-

form with practice. If the child has tantrums at school, a

doctor’s advice should be sought because it could be a

symptom of other another problem such as a learning

disability.

Common problems

Having tantrums is a normal part of growing up;

however, they are not socially acceptable behavior. Con-

sequently, the most common problems with tantrums are

problems for the parents. The tantrums often take place

in public, which can be embarrassing and make them

harder to deal with calmly. If the child actually hurts

himself or others or has very frequent tantrums, it may

be a sign of behavior problems, and the child should be

assessed by a pediatrician.

Parental concerns

Most children do not actually hurt themselves or

others during tantrums, although it may seem like they

are going to. Holding the breath cannot actually hurt a

child; the child will breathe involuntarily before harm

occurs. A child’s tantrums can, however, challenge par-

ents’ ability to remain calm. Tantrums may occur in busy

places such as restaurants and grocery stores, and the

child is more likely to be tired. It can also be very distres-

sing for parents to see the child so upset and out of con-

trol. Parents who are concerned about their ability to

calmly deal with the child’s temper tantrums may talk to

the child’s pediatrician about ways to cope more effec-

tively with this natural part of the child’s development.

When to call the doctor

The child’s doctor should be called if the child hurts

herself, the parent, other people, or objects during a tan-

trum. If the child has more than five tantrums a day, or

the tantrums reoccur in school, the doctor should also be

consulted.

See also Separation anxiety.
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Tattoos see Piercing and tattoos

Tay-Sachs disease
Definition

Tay-Sachs disease is a genetic disorder caused by a

missing enzyme that results in the accumulation of a

fatty substance in the nervous system. This disease

causes disability and death.

Description

Gangliosides are fatty substances necessary for the

proper development of the brain and nerve cells (nervous

system). Under normal conditions, gangliosides are con-

tinuously broken down, so that an appropriate balance is

maintained. In Tay-Sachs disease, the enzyme necessary
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for removing excess gangliosides is missing. This situa-

tion allows gangliosides to accumulate throughout the

brain and is responsible for the disability associated with

the disease.

Demographics

Tay-Sachs disease is particularly common among

Jewish people of Eastern European and Russian (Ashke-

nazi) origin. About one out of every 2,500 to 3,600

babies born to Ashkenazi Jewish couples have the dis-

ease. In the general population about one out of every

320,000 babies born has Tay-Sachs disease. Approxi-

mately one in 30 Ashkenazi Jews is a carrier of the gene

that causes the disease. Tay-Sachs is also more common

among certain French-Canadian, Pennsylvania Dutch,

and Cajun families.

Causes and symptoms

Tay-Sachs is caused by a defective gene. Genes are

located on chromosomes and serve to direct specific

developments and processes within the body. The

genetic defect in Tay-Sachs disease results in the lack of

an enzyme called hexosaminidase A. Without this

enzyme, gangliosides cannot be broken down. They

build up within the brain, interfering with nerve func-

tioning. Because Tay-Sachs is a recessive disorder, only

people who receive two defective genes (one from the

mother and one from the father) will actually have the

disease. People who have only one defective gene and

one normal gene are called carriers. They carry the

defective gene and thus the possibility of passing the

gene and/or the disease onto their offspring.

When a carrier and a non-carrier have children,

none of their children will actually have Tay-Sachs. The

statistical probability is that 50 percent of their children

will be carriers themselves. When two carriers have chil-

dren, their children have a 25 percent chance of having

normal genes, a 50 percent chance of being carriers of

the defective gene, and a 25 percent chance of having

two defective genes. Only the individual with two defec-

tive genes actually has the disease.

Classic Tay-Sachs disease strikes infants around the

age of six months. Up until this age, the baby appears to

develop normally. When Tay-Sachs begins to show

itself, the baby stops interacting with other people and

Section of brain tissue from patient with Tay-Sachs disease. (� 1992 IMS Creative. CustomMedical Stock Photo, Inc.)
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develops a staring gaze. Normal levels of noise startle

the baby to an abnormal degree. By about one year of

age, the baby has very weak, floppy muscles and may be

completely blind. The head is quite large. Children with

Tay-Sachs also have other symptoms, such as loss of per-

ipheral (side) vision, inability to breathe and swallow,

and paralysis as the disorder progresses. Seizures

become a problem between ages one and two, and the

baby usually dies by about age four.

A few variations from this classical progression of

Tay-Sachs disease are possible:

� Juvenile hexosaminidase A deficiency: Symptoms

appear between ages two and five; the disease pro-

gresses more slowly, with death by about 15 years.

� Chronic hexosaminidase A deficiency: Symptoms may

begin around age five or may not occur until between

20 and 30 years of age. The disease is milder. Speech

becomes slurred. The individual may have difficulty

walking due to weakness, muscle cramps, and

decreased coordination of movements. Some indivi-

duals develop mental illness. Many have changes in

intellect, hearing, or vision.

When to call the doctor

If the child has any noticeable problems that might

be associated with Tay-Sachs disease or appears to stop

developing normally after a period of normal develop-

ment, the doctor should be consulted.

Diagnosis

Examination of the eyes of a child with Tay-Sachs

disease reveals a characteristic cherry-red spot at the

back of the eye in an area called the retina. Tests to deter-

mine the presence and quantity of hexosaminidase A can

be performed on the blood, specially treated skin cells,

or white blood cells. A carrier has about half the normal

level of hexosaminidase A present, while an individual

with the disease has no hexosaminidase A at all.

Treatment

Providing good, supportive care and treating the

symptoms as they arise is the only way to treat Tay-

Sachs; there is no way to treat the disease itself.

Prognosis

The prognosis for a child with classic Tay-Sachs dis-

ease is death. Because the chronic form of Tay-Sachs

was discovered near the end of the 2000s, prognosis for

this type of the disease was, as of 2004, not completely

known.

Prevention

There is no known way to prevent Tay-Sachs dis-

ease. It is, however, possible to identify carriers of the

disease and provide them with genetic counseling and

appropriate information concerning the chance of their

offspring having Tay-Sachs disease. When the levels of

hexosaminidase A are half the normal level, a person is a

carrier of the defective gene. Blood tests of carriers

reveal reduction of hexosaminidase A.

When a woman is already pregnant, tests can be per-

formed on either the cells of the fetus (amniocentesis)
or the placenta (chorionic villus sampling) to determine

whether the baby will have Tay-Sachs disease.

Parental concerns

If parents are thinking of having a child and believe

they might be carriers of Tay-Sachs, they should be

screened so that they can assess their options. Children

born with infantile Tay-Sachs, even with the best avail-

able care, usually die before the age of five. Children

born with juvenile Tay-Sachs usually die before the age

of 15.

Resources
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Disease. San Diego, CA: Academic, 2001.
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KEY TERMS

Ganglioside—A fatty (lipid) substance found
within the brain and nerve cells.
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Teething seeDental development

Television habits
Definition

Television habits consist of patterns of behavior

determined by the amount of time and importance indivi-

duals give to watching television broadcasts and

recorded videos and DVDs.

Description

Ever since the 1ate 1940s when television first

became available, social scientists have been interested

in its effect on behavior. Originally seen as entertainment

for adults and older children, television in the twenty-

first century is watched by all age groups, including

infants. More than 98 percent of homes in the United

States have at least one television set. Many have more.

One study found that 32 percent of children ages two to

seven had television sets in their bedroom. This number

increased to 65 percent for children ages eight to 18.

Although television can be an educational tool for

children, exposing them to information and situations

that they cannot experience first hand, social scientists

and the American Academy of Pediatrics (AAP) have

raised specific concerns about the effect of television

watching on child development. Areas of concern

include:

� inability of young children to distinguish between tele-

vision fantasy and reality

� exposure to television violence, especially where vio-

lence is not shown to have any serious consequences

� exposure to age-inappropriate sexual situations
� effect of advertising on children
� glamorization of unrealistic body images

� promotion of alcohol use and the glamorization of

cigarette and cigar smoking

� increased obesity when passive television watching

replaces active play

� time taken away from school work and traditional

hobby activities

� the short, segmented, hyperactive nature of children’s

television programming that may decrease attention

span and contribute to attention deficit disorder (ADD)

in children

� verifiable health risks of excessive television watching

to children as concluded by the AAP

Factors that increase the likelihood of heavy televi-

sion viewing by children include low socioeconomic sta-

tus, living in a single parent household, and being born to

a teenage mother. Viewing time is also increased by par-

ental beliefs that television viewing does not hurt chil-

dren and improves their vocabulary and imagination.

Heavy parental television viewing, multiple television

sets at home, television in the child’s bedroom, and

using television to distract young children all increase

the likelihood that children will become heavy television

and video watchers.

Infancy

Before the 1990s, few television programs were

designed for children under the age of three. However,

the success of programs such as ‘‘Teletubbies’’ aimed at

children under age two, opened a new market to pro-

grammers. As of 2004, studies showed that by the age of

11 months, infants are watching a combined average of

75 minutes of television programming and videos daily.

Between the ages of 12 and 23 months, this amount

increases to almost two hours daily.

In the first two years of life the brain develops

rapidly, and children learn new physical, mental, and

social skills. Infants need interaction with caregivers

who respond to them and interact with them. Watching

television is a passive activity that does not meet these

needs. The AAP recommends that television and video

viewing for children under age two be discouraged and

severely limited. They suggest that reading, singing,

playing, and interacting with adults fosters proper, age-

appropriate brain development that can be inhibited by

too much television watching. They recommend that tel-

evisions be removed from childcare areas, because they

are a distraction to both caregivers and children.

Toddlerhood

By the age of three, the average American child is

watching more than two hours of television and videos

daily. Toddlerhood is a time when motor skills develop

and children begin actively moving and exploring their

environment. Pediatricians are concerned that television

time takes away from activities needed for physical and

mental development. They recommend children of this

age watch only a few selected programs or videos, after

which the television should be turned off.
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Preschool

Many educational programs such as ‘‘Sesame

Street’’ are aimed at preschoolers. Properly selected and

watched in moderation, these programs can increase

reading readiness and number awareness and promote

positive social behavior such as sharing and taking turns.

However, preschoolers are highly influenced by

advertisements on commercial television. Until the age

of about eight, children lack the ability to differentiate

between fantasy and reality both in programming and in

advertising. In addition, a three-year study of television

violence found that nearly 66 percent of television pro-

grams contain violence and that children’s television

programs contain the most violence of all programming.

Preschool children are often frightened by what they see
on television, including the news.

School age

American school-age children watch on average 4.5

hours of television a day. Repeated studies have shown

that children who watch a lot of television perform more

poorly in school. In addition, there is a definite link

between television watching and childhood obesity. The

link is strongest among African-American and Latino

children. This link is thought to result from several

causes. First, television viewing is a passive activity.

Children who are watching are not actively playing or

exercising. Second, there is a strong tendency to eat

snacks while watching television, compounding the pro-

blem. Third, advertising is often aimed at promoting

high calorie, less healthful foods. The eating habits of

children who watch a lot of television are influenced by

this advertising.

School-age children are also influenced by the con-

tent of the programming they watch. Many studies have

linked real-life violence to the repeated viewing of vio-

lence on television. Some experts theorize that children

become immune to violence after seeing it repeatedly

on television. For example, the average child will have

seen over 8,000 television murders before finishing

grade school. Other experts believe that because the

hero uses violence to triumph as much as 80 percent of

the time on television, children develop the idea that

force is an acceptable way to solve problems. Finally,

the aftermath of violence and the harm it does are rarely

shown in a realistic way on television. Although televi-

sion is not the only cause of social violence, most social

scientists believe it is a significant contributing factor.

Likewise, television’s portrayal of sexual situations and

the lack of on-screen consequences of sexual activity,

the promotion of unrealistic body image, stereotypical

gender roles, and under-representation of minorities

have been found in multiple studies to promote

unhealthy and unrealistic views among children and

adolescents.

Common problems

The most common problems surrounding television

viewing involve children being frightened by what they

see, substituting television watching for health interac-

tions with friends and family, and viewing material that

is age-inappropriate.

Parental concerns

The most common parental concern surrounding tel-

evision habits is controlling the amount and quality of

television a child watches. Often parents who are heavy

television viewers themselves see nothing wrong with

turning on the television in the morning and letting it

stay on all day. They may also be unwilling to give up

watching their favorite programs, even when these pro-

grams are age-inappropriate for their children. This pro-

blem can be solved by taping programs for later viewing

after children are asleep.

The new television rating system and v-chip tech-

nology required by law in all televisions with a 13-inch

screen or larger manufactured after 2000 is intended to

help parents control what their children watch by allow-

ing them to lock out certain programs. However, studies

have shown that very few parents understand or use the

television rating system in determining what their chil-

dren may see and that very few actually use the v-chip

technology to lock out specific programs.

The American Academy of Pediatrics suggests the

following steps to parents for controlling the television

viewing habits of their children.

� Watch only specific programs; do not turn the televi-

sion on and let it run.

� Remove televisions from children’s bedrooms.

� Limit television viewing to two hours or less daily.

� Do not watch television during meals.

� Watch television with children and discuss what is

shown.

� Substitute reading time or play time for television time.

� Teach children the difference between advertisements

and program content.

When to call the doctor

Parents may want to consider seeking the advice of

a pediatrician and/or child and adolescent psychiatrist if

1808 GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

T
el
ev
is
io
n
h
ab

it
s



their child appears addicted to television and videos.

Addiction may be suggested if watching television takes

priority over schoolwork and family interactions and

replaces normal social activities with friends. Parents

should also be concerned if they feel their child is devel-

oping unrealistic expectations about body image from

television or is excessively attracted to and talks about

imitating violent, gory events on television or in the

movies.
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Temper tantrums see Tantrums

Temperament
Definition

Individual differences in human motivation and

emotion that appear early in life, usually thought to be

biological in origin. Temperament is sometimes consid-

ered the biological or physiological component of per-

sonality, which refers to the sum total of the physical,

emotional, mental, spiritual, and social dimensions of an

individual.

Description

History

Ancient Greek and Roman physicians invoked nat-

ure, claiming that the proportions of the various humors

or fluids in the bodies influenced personality. They

thought that there were four basic temperaments—

sanguine (cheerful), choleric (irritable), melancholic

(gloomy), and phlegmatic (apathetic)—which were

determined by the predominance of blood, yellow bile,

black bile, and phlegm respectively in the person’s phy-

sical constitution. The ancient theory survives in the

form of such expressions as ‘‘being in a bad (or good)

humor.’’

The theory of four bodily humors did not survive the

rise of scientific medicine in the seventeenth century as

an explanation for differences in human temperament,

but it has not been replaced by any single universally

accepted theory of personality either. During most of the

twentieth century, political ideology, discoveries about

the learning or conditioning capabilities of infants, and

the emergence of psychoanalytic theory, which empha-

sized the importance of early experience, all combined

to discredit biological explanations for human motiva-

tion and emotion. Nurture and socialization became the

favored explanations of differences in temperament.

Healthy television habits

Limit television viewing to a maximum of two hours per day.

Plan programs to watch by looking in the TV guide ahead of time.

Keep videotapes or DVDs of children's programming on hand as a backup
when there is nothing appropriate for children on television.

Keep television sets out of children's rooms.

Keep the television off during meals.

Watch shows with your child, and discuss them afterward.

Criticize the negative behaviors that some TV characters exhibit, such as
violence or smoking.

Explain that commercials are designed to make the viewer want something,
and that not all advertised products are good or needed.

SOURCE: American Academy of Pediatrics and National Institute 
on Media and the Family, 2002.

(Table by GGS Information Services.)
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There was, however, a resurgence of interest in the

contribution of temperament to children’s development

after the 1950s. Temperament came to be summarized as

the biological dimension of personality. It was seen as a

predisposition that allows two individuals to experience

the same objective event very differently within the

range of normal behavior and development.

Specific approaches to temperament

THE NEW YORK LONGITUDINAL STUDY Suspecting

that inherent individual differences among their young

patients contributed to their developmental paths, two

child psychiatrists, Alexander Thomas and Stella Chess,

designed a study that challenged the nature-nurture

dichotomy. Beginning in 1956 and ultimately publishing

their research in Temperament and Development in

1977, Thomas and Chess collected longitudinal data

from over 100 children, following them from infancy

through early adulthood. Using extensive clinical inter-

views to gather information about children’s behavior as

well as parents’ values and expectations, they examined

what they termed the goodness of fit between the indivi-

dual child and his or her environment.

Thomas and Chess found that children could be

rated on each of nine dimensions even in infancy:

� Activity level: The child’s general level of energy and

movement—whether he or she is quiet, always ‘‘on the

go,’’ or somewhere in-between.

� Rhythmicity: The child’s regular biological patterns of

appetite and sleep—whether the child gets hungry or

tired at predictable times.

� Approach/withdrawal: The child’s usual response to

new people or situations—whether the child is eager

for new experiences or shy and hesitant.

� Adaptability: The child’s ability and pace in adjusting

to changes in schedules or transitions from one activity

to another.

� Threshold of responsiveness: The child’s level of sen-

sitivity to such physical stimuli as sounds, smells, and

lights. For example, some children are easily startled

by sudden noises while others are less sensitive to

them. Some children are pickier about food than

others.

� Intensity: The child’s responses to people or events.

Some children react strongly and loudly to even minor

events while others are less demonstrative or openly

emotional.

� Quality of mood: The child’s overall worldview, whe-

ther positive or negative. Some children tend to focus

on the negative aspects of a situation while others are

more positive or hopeful. Some children tend to

approach life in a serious or analytical fashion while

others respond to their immediate impressions of

situations.

� Distractibility: The child’s ability to pay attention to

tasks or instructions even when the child is not particu-

larly interested in them. Some children have shorter

attention spans than others.

� Persistence: The child’s ability to continue with an

activity in the face of obstacles or problems. Some

children are more easily discouraged by difficulties

than others.

Thomas and Chess combined the patterns of chil-

dren’s ratings on each of these nine dimensions to distin-

guish three major temperamental types:

� Easy children: About 40 percent of the NYLS sample

displayed a temperamental profile marked by reg-

ularity, ease of approach to new stimuli, adaptability to

change, mild to moderate mood intensity, and a gen-

erally positive mood. This profile characterizes what

Thomas and Chess call the easy child.

� Difficult children: About 10 percent of children

showed a very different profile and were called diffi-

cult children. They had irregular patterns of eating and

sleeping, withdrew from new stimuli, did not adapt

easily to change, and reacted intensely to changes.

Their overall mood was often negative.

� Slow-to-adapt children: Children who were slow to

warm up comprised the third temperamental group,

about 15 percent of Thomas and Chess’s sample. These

children tended to withdraw from new stimuli and had

difficulty adapting to change, but their reactions were

of mild intensity and gradually became either neutral

or positive with repeated exposures to the new event or

person.

Some researchers prefer the terms flexible, active or

feisty, and cautious instead of the somewhat judgmental

terms of easy, difficult, and slow-to-adapt, respectively.

Clearly, these three temperamental types that Tho-

mas and Chess identified did not include all of the varia-

tions seen in children across the entire sample. About

one third of the children showed mixed profiles. None-

theless, these temperamental classifications became

highly influential in child development research. Perhaps

the greatest contribution of the NYLS, however, was

Thomas and Chess’s emphasis on ‘‘goodness of fit’’; that

is, they maintained that the child’s temperament by itself

was not the most important consideration in his or her

growth and development, but the extent to which that

temperament agreed with the values, expectations, and
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style of the child’s environment, whether family, child-
care setting, school, or culture. For example, a quiet and

serious child fits in well with a family of scholars or

intellectuals, whereas an intense, active, and easily dis-

tracted child may not be accepted as readily in the same

family context. In terms of culture, some ethnic groups

place a high value on self-control and relating well to

others, while other groups emphasize assertiveness and

independence. A child who has a high energy level and

reacts intensely to persons and events will have a better

fit with the second group than with the first. The notion

of goodness of fit also helps to explain why some chil-

dren in a given family seem to get along better with their

parents than their siblings do. Even though temperament

is thought to be rooted in biology, different children in

the same family may have very different temperaments.

TRAIT APPROACHES Some approaches to the study

of temperament emphasize traits; that is, they assume

that temperamental qualities can be rated as persisting

within individuals across time in a variety of situations.

In 1984, as published in their book, Temperament: Early
Developing Personality Traits, Arnold Buss and others

considered temperaments to be heritable and stable per-

sonality profiles—profiles that are genetically influenced

and relatively unchanging over time. These researchers

used maternal questionnaires to gather information on

children’s emotionality, activity, and sociability, traits

they regarded as the fundamental dimensions of tem-

perament. Interestingly, Buss and Plomin suggested that

children who are rated as extreme on these dimensions

may be qualitatively different from those whose scores

lie closer to the middle.

Basic emotions were at the core of H. Hill Gold-

smith and Joseph Campos’s conception of temperament.

In 1983, in an essay included in Socio-Emotional Devel-
opment, they described temperament in terms of indivi-

dual differences in experiencing and expressing such pri-

mary emotions as anger, fear, and pleasure. Goldsmith

and Campos, however, emphasized the speed and inten-

sity of children’s responses to stimuli as well as the spe-

cific emotions involved. Their evaluations were based on

three measurements: threshold (the amount of stimula-

tion the child requires before responding); latency to

respond (how rapidly the child reacts to the stimulus);

and intensity of response.

In 2004, Mary Rothbart emphasized reactivity and

self-regulation as core processes in organizing tempera-

mental profiles. These processes, she believed, can be

seen in six significant infant behaviors: smiling; distress

when confronted by limitations; fear; activity level;

soothability, and duration of orienting (how long the

baby plays with or pays attention to a single object). Her

Infant Behavior Questionnaire (IBQ), which was devel-

oped in the early 1980s, remained, as of 2004, one of the

most widely used methods of assessing temperament in

infants between the ages of three months and 12 months.

In the first version of the IBQ, published in 1981, parents

were asked to rate the frequency of these temperament-

related behaviors in their child over a two-week period.

The revised version of the IBQ, known as the IBQ-R,

was developed by Rothbart and her colleague Masha

Gartstein in the early 2000s. The IBQ-R expanded the

original six measures of temperament to 14. The new

measurements include the following:

� Approach: The infant’s excitement and looking for-

ward to a pleasurable experience or activity.

� Vocal reactivity: The baby’s level of vocal responses

to stimuli in its daily routine.

� Perceptual sensitivity: The infant’s ability to detect

low-intensity stimuli in its environment.

� Sadness.
� High-intensity pleasure: The infant’s reactions to plea-

surable stimuli or activities of high intensity, such as

loud music or bright lights.

� Low-intensity pleasure.
� Cuddliness: The infant’s physical and emotional

responses to being held or cuddled by a parent or

caregiver.

� Rate of recovery from distress: How long it takes the

infant to return to a normal level of emotion after an

exciting or upsetting experience and how readily the

child falls asleep.

In contrast to Goldsmith and Campos, Rothbart

emphasized cognitive processes in children as the key to

understanding temperament rather than emotions by

themselves. For Rothbart and her colleagues, the infant’s

ability to focus its attention is the basis of its later ability

to regulate its reactions to people and events. In Roth-

bart’s view, what she calls the attentional system allows

the child to regulate his or her outward behavior as well

as internal reactions to stimuli. As children mature, they

develop the ability to turn their attention to alternative

strategies when they are frustrated and to make plans in

order to achieve their goals. Different patterns of self-

regulation in turn help to explain differences in

temperament.

Goldsmith and Rothbart collaborated to develop an

assessment tool to gauge temperamental dimension

based on systematic observations of behaviors elicited

under standard laboratory conditions (for example, how

a child reacts to a mechanical spider). The development

of an observational protocol or test for assessing
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temperamental characteristics offers an advantage over

reliance on questionnaires. When parents describe their

children’s behavior, they are influenced by their feelings

about the child as well as their observations. In addition,

the parents’ reports include many sources of information

such that reports of the child’s behavior cannot be easily

separated from the parents’ biases, values, or

expectations.

TYPE APPROACHES Another major approach to the

study of temperament distinguishes among types of peo-

ple characterized by different patterns of behavior. In the

1990s, in Galen’s Prophecy, Jerome Kagan and his col-

leagues studied two types of children whom they defined

as inhibited and uninhibited (or exuberant) respectively.

Kagan’s group studied the development of these two

types of children through adolescence as well as the

infant profiles that predicted the children’s behavior at

later ages. At early ages, inhibited children cling to their

mothers and may cry and hesitate when confronted with

unfamiliar persons or events. These children appear to be

timid and shy and represent about 20 percent of volun-

teer Caucasian samples. Uninhibited or exuberant chil-

dren, on the other hand, approach new events and per-

sons without hesitation or trepidation. They appear

fearless and sociable and represent about 40 percent of

volunteer samples. Kagan’s observations of these chil-

dren over time indicated that these characteristic profiles

tended to continue, although the display of temperamen-

tal tendencies varied in accordance with the child’s

developmental level. An older inhibited child or teen-

ager, for example, may not cling to his or her mother or

cry when coming to an unfamiliar laboratory but may

hesitate to talk to the examiner and may smile

infrequently.

Interestingly, Kagan found that the behavioral pro-

files of these children were accompanied by physiologic

profiles that suggested different levels of reactivity in the

children’s central nervous systems, particularly in regard

to fear and stress reactions. Inhibited, compared to unin-

hibited, children tended to have higher and more stable

heart rates, higher levels of stress-related hormones like

cortisol and norephinephrine, larger changes in blood

pressure in response to stressors, and measurable tension

in their voices when speaking under mildly stressful con-

ditions. These differences seemed to support the conten-

tion that temperamental categories have a biological

dimension.

Although young infants are not sufficiently mature

to demonstrate timidity in response to new experiences,

the reactivity of the structures in the human nervous sys-

tem that are thought to underlie inhibited and uninhibited

temperaments may appear at early ages. When infants

are exposed to variations in the sights and sounds in their

environment, some become aroused and demonstrate

this arousal by moving their arms and legs and fretting or

crying. Other infants remain calm, relatively motionless,

and do not cry. Those who are highly reactive to stimula-

tion tend to become inhibited in their reactions to novelty

and uncertainty at later ages. Those whose reactivity

level is low in infancy tend to grow into children who

remain relaxed in novel situations so that they appear

outgoing and uninhibited.

MALLEABILITY OF TEMPERAMENT Malleability

refers to the extent to which temperament can be influ-

enced or reshaped by later life events. The reader should

note that the continuity of temperamental profiles from

infancy through later ages is a group phenomenon; that

is, individual children may change and become more or

less inhibited while the groups of children remain dis-

tinct on average. Neither temperament nor biology is

destiny. Temperament and environment both influence

development, although relatively few researchers have

studied the interaction of these two influences as of the

early 2000s.

Research in early 2000s about temperament

In the early 2000s, research on temperament in chil-

dren and adolescents is making use of new brain imaging

technology to expand understanding of the biological

processes that influence emotional self-regulation and

task-related activities. This technology is known as func-

tionalmagnetic resonance imaging (fMRI). Functional

magnetic resonance imaging is based on the fact that

activity in a specific part of the brain is accompanied by

an increased flow of blood to that region. As the blood

flow increases, the amount of deoxyhemoglobin, a form

of hemoglobin that has lost its oxygen content, decreases

in the affected area of the brain. Since the amount of

deoxyhemoglobin in the blood affects the magnetic reso-

nance image signal, it can be used as the source of the

signal for fMRI. This discovery means that fMRI studies

can be conducted without injecting radioactive materials

into a subject’s blood. In addition, it means that usable

MRI images can be obtained in a very short period of

time (1.5–2 minutes on average) rather than the longer

periods of testing required when radioactive materials

are used.

FMRI has many beneficial applications, ranging

from more accurate planning for brain surgery to more

effective pain management. In terms of the study of

temperament, fMRI allows researchers to study such

complex brain activities as problem-solving as well as

visual and auditory (hearing) perception. In 2003, the

National Institute of Mental Health (NIMH) began a
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study that uses fMRI technology on 60 children and ado-

lescents between the ages of nine and 16. The study is

designed to test the hypothesis that differences in tem-

perament related to differences in brain functioning put

some children at an increased risk of certain psychiatric

disorders later in life. The type of child that Kagan’s

research group identified as inhibited, for example,

appears to have the same pattern of disturbed nerve cell

activity that has been identified in adults diagnosed with

mood or anxiety disorders. Specifically, inhibited chil-

dren seem to have a higher level of activity in a part of

the brain called the amygdala, which regulates emotion,

and a lower than average level of activity in the prefron-

tal cortex, which governs a person’s ability to express

emotions. Exuberant children, on the other hand, are

thought to have a relatively high level of activity in the

prefrontal cortex in response to certain stimuli.

In addition to its usefulness in studying the parts of the

brain that are activated by sensory perception, thinking,

and emotional responses to various stimuli, fMRI may also

be helpful in distinguishing between problem behaviors in

children that are rooted in temperament and behaviors that

indicate a psychological problem. As of the early 2000s,

research in the area of temperament has not been closely

coordinated with research in childhood psychiatric disor-

ders; as a result, both the causes and treatments of these

disorders were, as of 2004, not well understood. Child psy-

chiatrists have already observed that avoidant personality

disorder (APD) and generalized anxiety disorder (GAD)

are closely linked to the inhibited type of temperament as

described in Kagan’s work. To give another example, such

temperamental traits as irritability and strong negative

reactivity are thought to contribute to the development of

oppositional defiant disorder in some children. Lastly,

attention deficit/hyperactivity disorder is thought to be

heavily influenced by genetic factors affecting the child’s

temperament, including the production and metabolism of

certain neurotransmitters in the brain that affect the child’s

ability to focus his or her attention.

Common problems

The following are some of the problems that may

arise in connection with differences in children’s

temperaments:

� Parents tend to regard certain characteristics as nega-

tive rather than as potentially positive. For example, a

child’s slowness to adapt may be seen as a drawback

rather than as a protection against the dangers of

impetuosity or being overly influenced by peer pressure.

� Behavioral problems are related to a poor fit between

parent and child. Pediatricians often see families in

which a vicious circle of negative interactions devel-

ops. The most common example is an angry reaction to

a difficult child’s aggressiveness or restlessness that

takes the form of scolding or spanking. The child reacts

to the parents’ negative actions by increased aggres-

siveness, temper tantrums, or stubbornness. Another
common pattern is the shy or inhibited child who

becomes even more withdrawn when parents react to

the shyness by lecturing or shaming the child.

� Favoritism becomes a factor when some parents find it

much easier to relate to a child with a flexible tempera-

ment or one whose temperament matches their own

than to a child who does not fit in as well. They may

ignore the child they find less agreeable or punish him

or her unfairly.

Parental concerns

Common parental concerns about evaluations of

their children’s temperament include the following:

� Fears about labeling or stigmatization: Some parents

are concerned about the reactions of teachers or other

adults if their child is identified as ‘‘difficult.’’ This

fear is one reason why some researchers prefer to

describe children in this category as ‘‘active’’ or

‘‘feisty’’ rather than to use the negative term difficult.

� Concerns about fairness: Parents whose children have

different temperaments are sometimes concerned that

treating the children differently will be perceived as

unfair or unjust.

� Concerns about the parent-child bond: Some parents

worry about their ability to relate to a child with a diffi-

cult temperament or one whose temperament is differ-

ent from their own. They may feel guilty about their

negative emotional reactions toward such a child and

doubt their ability to be good parents.

When to call the doctor

As has already been mentioned, it is not always easy

for parents to distinguish between a child with a ‘‘dif-

ficult’’ temperament whose behaviors are still within the

normal range and a child with a psychiatric disorder.

Some guidelines that have been given by pediatricians

include the following:

� The specific problem behavior(s) cannot be attributed

to the child’s developmental stage (such as ‘‘the terri-

ble twos’’).

� The child’s problematic behaviors occur frequently.

� The child has several problematic behaviors.

� The child’s behaviors are interfering with his or her

social and intellectual development.
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See also Attention-deficit/hyperactivity disorder

(ADHD); Magnetic resonance imaging; Personality

development.
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KEY TERMS

Amygdala—An almond-shaped brain structure in the
limbic system that is activated in stressful situations to
trigger the emotion of fear. It is thought that the emo-
tional overreactions in Alzheimer’s patients are
related to the destruction of neurons in the amygdala.

Cortisol—A steroid hormone secreted by the adrenal
cortex that is important for maintenance of body
fluids, electrolytes, and blood sugar levels. Also
called hydrocortisone.

Goodness of fit—A term first used by Thomas and
Chess to describe the importance of children�s inter-
actions with their environment as well as their basic
temperament in understanding their later growth
and development.

Inhibited—A type of child defined by Jerome Kagan
and his colleagues as having a low level of respon-
siveness to strangers, a reluctance to initiate activ-
ities, and requiring a long time to relax in new situa-
tions. Children with inhibited temperaments appear
to be more susceptible to anxiety disorders, depres-
sion, and certain personality disorders in their later
years.

Malleability—A term that refers to the adaptability of
human temperament; the extent to which it can be
reshaped.

Neurotransmitter—A chemical messenger that
transmits an impulse from one nerve cell to the next.

Norepinephrine—A hormone secreted by certain
nerve endings of the sympathetic nervous system, and
by the medulla (center) of the adrenal glands. Its pri-
mary function is to help maintain a constant blood
pressure by stimulating certain blood vessels to con-
strict when the blood pressure falls below normal.

Personality—The organized pattern of behaviors
and attitudes that makes a human being distinctive.
Personality is formed by the ongoing interaction of
temperament, character, and environment.

Protocol—A plan for carrying out a scientific study
or a patient s course of treatment.

Reactivity—The level or intensity of a person�s phy-
sical or emotional excitability.

Temperament—A person’s natural disposition or
inborn combination of mental and emotional traits.

Threshold—The minimum level of stimulation
necessary to produce a response.

Trait—A distinguishing feature of an individual.

Type—A category used to define personality, usually
based on a theory of some kind. Inhibited and unin-
hibited are examples of personality types.
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Testicular torsion
Definition

Testicular torsion is the twisting of a testis (testicle)

such that the spermatic cord becomes twisted, cutting off

blood flow to the testis.

Description

The testes are suspended in the scrotum by a single

bundle of tissues called the spermatic cord. Normally

this bundle of tissue holds the testes in place. Each testis

receives blood through the spermatic cord. When the tes-

ticle is not held firmly in place it can twist, creating a

kink in the spermatic cord. When this happens blood sup-

ply to the testis is cut off. The resulting situation is an

emergency, because the testis will die within hours if the

blood supply is not restored.

Demographics

There is approximately one case of testicular torsion

in every 4,000 men under age 25 in the United States.

There are two times in life when torsion is most com-

mon, although it can occur at any age. Testicular torsion

is most common in the first year of life and during ado-
lescence. Torsion is more common in adolescents that it

is in newborns.

Causes and symptoms

Testicular torsion is caused by the rotating of the tes-

ticle is such a way that the blood flow to it is cut off.

Symptoms of testicular torsion are sudden severe pain in

the scrotum, swelling and/or discoloration of the scro-

tum, nausea, and vomiting. Approximately 40 percent

of patients with testicular torsion reported having a simi-

lar pain sometime before, but at that time the pain

resolved without treatment.

When to call the doctor

Testicular torsion is an emergency, and the child

should be taken to the doctor or emergency room imme-

diately if he shows the signs or symptoms of testicular

torsion. The chance that the testicle will be saved is

directly linked to how long the testicle is without blood

flow. If the torsion occurs for less than six hours, there is

a high chance the testicle can be saved. If the torsion

occurs for more than 24 hours, it is very unlikely that the

testicle can be saved.

Diagnosis

The doctor usually first performs a visual examina-

tion of the scrotum. The affected testis may appear to be

slightly higher than the unaffected one. The scrotum may

be swollen or discolored. If the doctor is unsure, diagnos-

tic tests may also be performed.

One such diagnostic test is a nuclear scan of the

scrotum. In this procedure, a tiny amount of radioactive

fluid is injected into the blood and detected as it flows

through the scrotum and testicles. Torsion is indicated if

the radioactive fluid does not flow through the sore testis.

Ultrasound scan accompanied by a contrast agent can

also be used to diagnose testicular torsion. Other diag-

nostic tests may be performed to help the doctor deter-

mine if torsion has occurred.

Treatment

Surgery performed within the first six hours has an

80 to 100 percent chance of saving the affected testis.

This likelihood goes down the longer blood flow to the

testis has been cut off. After 24 hours, it is very unlikely

that the testicle can be saved. During the procedure, the

surgeon untwists the cord and secures the testis in place
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so that it cannot rotate again. This securing is called

orchiopexy. The other testicle is also secured during the

surgery to prevent future testicular torsion, because chil-

dren who have had one episode of testicular torsion are

likely to experience it again. If the testicle has not been

untwisted in time and is dead, the surgeon will remove it.

While waiting for surgery, the doctor may try to

restore blood flow to the testis by hand. This can help to

save the testis if surgery is not possible right away. Sur-

gery is still necessary, however, even if blood flow to the

testis has been restored, because it is very likely that tor-

sion will occur again.

Prognosis

If the torsion is relieved within six hours, it is very

likely that the testis will recover normal blood flow and

function. If the torsion continues for more than 24 hours,

it is unlikely that the testis can be saved. One testis is all

that is necessary for normal growth and maturation, as

well as normal fertility later in life.

Prevention

The only way to prevent torsion is to surgically

anchor the testes so that they cannot move. This is fre-

quently done after an occurrence of torsion, both to the

torsed testis and the unaffected testis.

Parental concerns

Testicular torsion is usually very painful. If the tor-

sion is not corrected quickly, the testis usually loses

function. Only one healthy and functioning testis is

required for normal growth and development and for

normal fertility later in life.
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33.

ORGANIZATIONS

American Urological Association. 1000 Corporate Blvd.,
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Tests for pregnant women see Antenatal
testing

Tetanus

Definition

Tetanus, also called lockjaw, is a serious disease of

the nervous system that can cause uncontrolled muscle

Scrotum

Testicle

Twisted
spermatic cord

A rare condition, testicular torsion occurs when the sper-

matic cord is twisted and cuts off the blood supply to the tes-

ticle. (Illustration by Argosy, Inc.)

KEY TERMS

Orchiopexy—A surgical procedure that places an
undescended testicle in the scrotum and/or
attaches a testicle to the scrotum.

Scrotum—The external pouch containing the male
reproductive glands (testes) and part of the sper-
matic cord.

Spermatic cord—The tissue that suspends the testis
inside the scrotum.
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spasms and death. It is caused by toxins (poisons) pro-

duced by the bacterium Clostridium tetani.

Description

Tetanus occurs when the body is infected with

spores of the bacterium C. tetani. This bacterium is

found worldwide in soil and animal manure. The spores

can remain alive in the soil for years and are resistant to

heating and chemical destruction. They are more com-

mon in hot, damp environments than in cold or dry ones.

Once spores enter the body through a break in the

skin, they begin producing bacteria. These bacteria mul-

tiply in areas where there is little oxygen present and pro-

duce a toxin that affects the nervous system. The toxin

spreads along the nerves of the body, causing the nerves

to fire (react). This results in muscle spasms and

convulsions.

Transmission

The bacteria that cause tetanus enter the body

through a scrape, cut, or wound, in about 70 percent of

cases. The most susceptible wounds are those that are

caused by blunt trauma such as crushing or by bites. The
bacteria can also enter at the site of a burn, bedsore, or

frostbite, or be introduced into the body during surgery.

In developing countries, newborns often contract tetanus

from contaminated instruments used to tie off the umbili-

cal cord after birth. Often the site where the bacteria

enter is insignificant, does not become swollen or red,

and does not require medical attention. Any time

between two and 50 days later (most commonly between

days seven and 21 days), the individual begins to show

the signs of tetanus.

The severity of the disease is related to several

factors:

� The sooner symptoms appear, the more severe the

disease.

� If the point of entry was in the head or face, symptoms

are more severe.

� The very young and the very old suffer more severe

symptoms and higher death rates.

Demographics

With almost universal vaccination starting in the

1940s, tetanus has become rare in the United States.

Fewer than 50 cases have been reported annually since

1995. Worldwide, the disease is common, especially in

newborns in developing parts of Asia, Africa, and South

America where immunization is not universally avail-

able. The disease can affect individuals of any race, age,

or gender.

Causes and symptoms

Since the incubation period can range from several

days to many weeks, individuals often do not associate

their initial symptoms with wound infection. The first

sign of tetanus is a tightening of the jaw muscles that

gives the disease its common name, lockjaw. This symp-

tom is followed by waves of back spasms. The spasms

then extend to the arms producing clenched fists and to

the legs. Any stimulus, such as noise or light, can set off

a round of convulsions. Other symptoms include drool-

ing, increase in blood pressure (hypertension), irregular
heart beat, inability to open the mouth, high fever, kid-
ney failure, and respiratory failure.

When to call the doctor

Tetanus is a medical emergency, and individuals

should be taken to the emergency room as soon as symp-

toms are noticed. About 75 percent of individuals with

tetanus are first seen by a dentist or oral surgeon for pain
and stiffness in the jaw and mouth region.

Diagnosis

Diagnosis of tetanus is based on presenting symp-

toms rather than laboratory tests. Less than one-third of

the time can the bacteria that causes the disease be cul-

tured from a wound.

Treatment

Treatment begins immediately in the emergency

room or intensive care unit of a hospital. There are five

aspects of treatment. Initially the patient is placed in a

dark, quiet room and given a sedative, usually a drug in

the benzodiazepine family, through direct injection into

a vein (IV) in an effort to reduce muscle spasms. A tube

may be inserted in to the trachea (tracheotomy) in order

to keep the airways open.

The second aspect of treatment is to clean and disin-

fect any wounds and remove any dead flesh.

The third aspect of treatment involves killing the

bacteria producing the toxin using antimicrobial drugs

given as an injection. The drug of choice is metronida-

zole (Flagyl), with penicillin the second choice.

Fourth, the toxin already circulating in the blood

must be neutralized so that it causes no further damage
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to the nervous system. This is done with injections of

human tetanus immunoglobulin (TIG).

Finally, complications of the disease are managed.

This may involve IV fluid replacement, use of a respira-

tor, or kidney dialysis. Contracting tetanus does not pro-

vide immunity against future infections, so tetanus

immunizations are also given.

Prognosis

Individuals who develop symptoms within a few

days of infection have close to a 100 percent mortality

rate. The mortality rate for infections originating in the

head and in newborns is also very high. The sooner an

individual is treated, the more likely he or she is to sur-

vive. Overall, the death rate in the United States is 10

percent. Worldwide it is 45 percent. According the Uni-

ted States Centers for Disease Control, the average hos-

pital stay is 16 days. Recovery for those who survive is

normally complete after about four weeks.

Prevention

Tetanus is completely preventable by immunization.

The recommendation in the United States, as of 2004, is

to immunize children against tetanus on the following

schedule:

� initial vaccination at two months of age

� repeat at four months of age

� repeat at six months of age

� repeat at 12 to 15 months of age

� repeat at four to six years of age
� booster dose given every 10 years there after, normally

at ages 15, 25, 35, etc.

Receiving the complete schedule of multiple vacci-

nations is necessary to ensure full protection. For chil-

dren, vaccination against tetanus is normally included in

a vaccine called DTaP that protects against diphtheria,
tetanus, and whooping cough (acellular pertussis).

Many school districts require proof of vaccination before

a child may enroll.

Other prevention measures involve prompt cleaning

and protection of wounds and hygiene measure such as

washing well after exposure to soil containing animal

manure. Sterile conditions during surgery also help pre-

vent infection.

Nutritional concerns

Food is not given by mouth to individuals who are

having muscle spasms for fear they will breathe the food
into their lungs. During this time, they are fed

intravenously.

Parental concerns

Some parents hesitate to vaccinate their children for

religious reasons or because they fear side effects of the

vaccination. The bacteria that cause tetanus are so com-

mon and the disease is so serious that protection against

acquiring tetanus outweighs any risks associated with

vaccination.

See also Vaccination.
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Intravenous—Into a vein; a needle is inserted into
a vein in the back of the hand, inside the elbow, or
some other location on the body. Fluids, nutrients,
and drugs can be injected. Commonly called IV.

Toxin—A poisonous substance usually produced
by a microorganism or plant.

Trachea—The windpipe. A tube composed of car-
tilage and membrane that extends from below the
voice box into the chest where it splits into two
branches, the bronchi, that lead to each lung.

Tracheotomy—An surgical procedure in which
the surgeon cuts directly through the patient’s neck
into the windpipe below a blockage in order to
keep the airway open.

Umbilical cord—The blood vessels that allow the
developing baby to receive nutrition and oxygen
from its mother; the blood vessels also eliminate
the baby’s waste products. One end of the umbili-
cal cord is attached to the placenta and the other
end is attached to the baby’s belly button
(umbilicus).
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Tetracyclines
Definition

Tetracyclines are a group of antibiotics that are use-
ful in treatment of many bacterial infections.

Description

Tetracyclines are called broad-spectrum antibiotics

because they can be used to treat a wide variety of infec-

tions. Physicians may prescribe these drugs to treat eye

infections, pneumonia, gonorrhea, Rocky Mountain
spotted fever, urinary tract infections, certain bacteria

that could be used in biological weapons, and other

infections caused by bacteria. The medicine is also used

to treat acne. The tetracyclines will not work for colds,

flu, and other infections caused by viruses. Tetracyclines

are generally a low-cost alternative among antibiotics.

There are five drugs in the tetracycline class:

� demeclocycline

� doxycycline
� minocycline

� oxytetracycline
� tetracycline

General use

All tetracyclines are used for treatment of infections

in patients over the age of eight years. They may be used

in several forms, including capsules, injections, oint-

ments, eye and ear drops.

Tetracyclines are bacteriostatic. They do not kill

bacteria; they prevent bacteria from growing, so that the

body’s natural defenses are better able to deal with an

infection. For this reason, tetracyclines are not used in

patients with impaired immune systems.

Although all tetracyclines are similar, and can do

most of the same work, there are some differences. Dox-

ycycline requires only one dose a day and can be used

even when the patient has kidney problems. Demeclocy-

cline and minocycline penetrate the skin better than

other tetracyclines and may be preferred for treatment of

acne. Demeclocycline is effective for the syndrome of

inappropriate anti-diuretic hormone (SIDAH), although

it is not officially approved for this purpose.

In addition to their role in treating infections, tetra-

cyclines have a wide range of other uses. These include

protection against some types of malaria and treatment

of some of the infections that might be used in bioterror-

ism. Some tetracycline derivatives have been useful in

cancer therapy. Tetracyclines have been useful in pre-

vention of gum diseases of the mouth.

Precautions

Tetracyclines should normally not be used in chil-

dren under the age of eight because some tetracyclines

can be absorbed into the bones and teeth and give the

teeth a mottled appearance. Some experts believe that

tetracyclines should be avoided in children younger than

ten.

Side effects

Not all tetracyclines have the same side effects, but

the following list includes some of the most common

problems:

� dizziness and lightheadedness
� diarrhea
� stomach upset

� nausea
� vomiting

� photosensitivity
� fungus infections
� tooth discoloration
� mouth irritation

� skin discoloration

On rare occasions tetracyclines may cause more

severe adverse effects, including kidney damage and

drug-induced lupus.

Patients taking tetracyclines should avoid prolonged

sun exposure. Standard sunscreens are not adequate to
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protect against severe sunburn in patients taking

tetracyclines.

Interactions

Tetracyclines should not be used at the same time

the patient is receiving a live vaccine. The antibiotics

may prevent the vaccine from growing, and this may

keep the vaccine from producing immunity.

Moreover, tetracyclines may reduce the effective-

ness of oral contraceptives.

Many antibiotics share tetracyclines’ interaction

with neuromuscular blocking agents. Tetracyclines

should not be used at the same time as neuromuscular

blocking agents since the antibiotics can increase the

strength of the neuromuscular blocker, which can make

breathing difficult. While this interaction is severe, it is

rare, since the neuromuscular blocking agents are usually

used only in surgery.

Tetracyclines should not be taken at the same time

as foods containing calcium or foods containing iron,

magnesium, or aluminum. The metals bind to the tetra-

cycline, and the combination has reduced effect on

bacteria.

The common interaction between tetracyclines and

minerals can be avoided by taking tetracycline on an

empty stomach, one hour before or two hours after

meals, with water.

Parental concerns

Although it is recommended that tetracyclines not

be given to children under the age of eight, the drug is

sometimes required in severe infections. Tetracyclines

may be required for children who have developed infec-

tions either in hospitals or while traveling overseas.

Parents should carefully check the expiration date of

tetracycline and not use the drug past the expiration date.

Expired tetracycline has been known to cause a severe

kidney problem called Fanconi syndrome. Expired tetra-

cycline should be disposed of, not saved.

Because tetracyclines can cause photosensitization,

patients taking these drugs should use sunscreen and

avoid direct sunlight.

Because of their interaction with metals, tetracy-

clines should always be taken on an empty stomach with

only water. Patients should particularly avoid calcium-

containing dairy products and antacids as well as multi-

vitamin-mineral supplements.

Tetracyclines inhibit the growth of many bacteria

and other microorganisms which can lead to overgrowth

of other microorganisms. Possible symptoms are disco-

loration of the tongue and diarrhea. Parents should report

these problems to the prescriber immediately.

Parents should alert all health-care professionals

about all drugs their children are taking. Both tetracy-

cline and oral contraceptives are used to treat acne in

teenage girls, but these drugs should not be used

together.

See also Penicillins.
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KEY TERMS

Antibiotics—Drugs that are designed to kill or
inhibit the growth of the bacteria that cause
infections.

Bacteriostatic—An agent that prevents the growth
of bacteria.

Fanconi’s syndrome—A group of disorders invol-
ving kidney tubule malfunction and glucose, phos-
phate, and bicarbonate in the urine. Two forms of
this syndrome have been identified: an inherited
form and an acquired form caused by vitamin D
deficiency or exposure to heavy metals.

Photosensitization—Development of oversensitiv-
ity to sunlight.
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Tetralogy of Fallot
Definition

Tetralogy of Fallot is a common syndrome of conge-

nital heart defects.

Description

The heart is two pumps in one. The ventricle on the

left side pumps blood full of oxygen through the body;

the ventricle on the right side pumps the same blood

through the pulmonary artery to the lungs to take up oxy-

gen. The left ventricle operates at pressures about four

times as high as the right ventricle. Blood is supposed to

flow through one side, then the other.

Tetralogy of Fallot is a condition that is character-

ized by several congenital heart defects occurring at

once. They include: ventricular septal defect (abnormal

passageway between the right and left ventricles), dis-

placed aorta, narrowed pulmonary valve, thickened right

ventricle wall.

Each defect acts in combination with the others to

create a malfunction of the heart. The problem starts

very early in the uterus with a narrowed pulmonary

valve and a hole between the ventricles. This is not parti-

cularly a problem for a fetus because hardly any blood

flows through the lungs until birth. It is only after birth

that the defects pose a problem. The blood that is sup-

posed to start flowing through the lungs cannot easily get

there because of the narrowed valve; however, the hole

between the ventricles remains open. Because of the

opening between ventricles, much of the blood that

comes back to the heart needing oxygen is sent out with-

out being properly oxygenated. In addition, the right

heart has to pump at the same pressure as the left side.

Several changes follow. First, the baby turns blue (cya-

notic) because of the deoxygenated blood that bypasses

the lungs. Deoxygenated blood is darker and appears

blue through the skin. Second, the right side of the heart

(ventricle) hypertrophies (gets more muscular) from the

extra exercise demanded of it. Next, the low oxygen

causes the blood to get thicker and clot more easily.

Clots in the veins can now pass through the hole in the

heart and directly enter the aorta, where they can do

much more damage than in the lungs such as causing

infarcts in the brain. In addition, these anomalies make

the lining of the heart more susceptible to infection

(endocarditis), which can damage valves and lead to

blood poisoning (septicemia).

Demographics

Researchers estimate that tetralogy of Fallot occurs

in approximately one in every 2000 births. In the United

States, almost 10 percent of congenital heart disease is

tetralogy of Fallot. Boys are slightly more likely to have

this malformation than girls.

Causes and symptoms

Tetralogy of Fallot is a congenital defect with

unknown causes. Babies with tetralogy of Fallot are blue

at birth or cyanotic. Sometimes the blue color appears

only when they cry. They also have detectable heart
murmurs. Infants with mild forms can have surgery

postponed until they are older. Infants with more severe

symptoms often have attacks of worsened cyanosis. Dur-

ing attacks, they turn very blue, have shortness of breath,

and can faint. These symptoms usually occur during

heightened activity, such as crying.

Diagnosis

A complete evaluation of the circulation is required,

testing the blood for its oxygen content. Three diagnostic

tests are performed: an echocardiogram, a chest x ray,

and an electrocardiogram.

Treatment

Correction of the defects is done through open heart

surgery. Surgery must be carefully timed with attention to

the progression of the disease process, the size of the infant,
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When to call the doctor

Following open heart surgery, parents should call

the doctor if any of the following occurs:

� fever of 101.5�F (38.6�C) or higher
� swelling or puffiness around the child’s eyes, arms, or

legs

� redness or swelling, cloudy yellow drainage, or an

opening at the incision site

� rapid breathing
� increased fatigue or tiredness
� dry cough that was not present before surgery

� decreased appetite or refusal to eat
� increased pain
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Thalassemia

Definition

Thalassemia describes a group of inherited disorders

characterized by reduced or absent amounts of hemoglo-

bin. Hemoglobin is the protein in red blood cells that car-

ries oxygen throughout the body. There are two basic

groups of thalassemia disorders: alpha thalassemias and

beta thalassemias. These conditions cause varying

degrees of anemia, which can range from insignificant to

fatal.

Description

Thalassemia is a genetic disorder. It cannot be

acquired from contact with other people or from the

environment. In all types of thalassemia, the quantity of

hemoglobin produced is reduced or absent. This circum-

stance affects the ability of the blood to carry oxygen to

all parts of the body. Although both alpha and beta tha-

lassemias affect hemoglobin, these diseases affect the

body in distinctly different ways. Hemoglobin is made

up of three components: alpha globin, beta globin, and

heme. Thalassemias are classified according to the glo-

bin that is deficient.

Alpha thalassemia

Individuals inherit from each parent a gene control-

ling alpha globin production. Two spots (called loci) on

these genes control alpha globin production. Alpha tha-

lassemias result from changes (mutations) in these

genes. There are two main types of alpha thalassemia

disease: hemoglobin H disease and alpha thalassemia

major. The two diseases are quite different from beta tha-

lassemia, as well as from one another.

Individuals with hemoglobin H disease have inher-

ited one completely defective gene and one gene that has

one rather than two functional loci. This circumstance

substantially reduces the amount of alpha globin that the

body produces. As a result, individuals with hemoglobin

H disease can experience events of hemolytic anemia—

anemia caused by the rapid breakdown of the red blood

cells. These events are thought to be triggered by various

environmental causes, such as infection and/or exposure

to certain chemicals. Hemoglobin H disease is milder

than alpha thalassemia and usually milder than beta

thalassemia.

Individuals with alpha thalassemia major have

inherited two completely defective genes, one from each

parent. Alpha thalassemia major, sometimes called

hemoglobin Barts or hydrops fetalis, is a fatal disease

that results in severe anemia that begins even before

birth. Most affected babies do not survive to be born or

die shortly after birth.

Beta thalassemia

Beta thalassemia, also called Cooley’s anemia, is

the most well known type of thalassemia. It is caused by

a change in the gene for the beta globin component of

hemoglobin. Beta thalassemia causes variable anemia

that can range from moderate to severe, depending in

part on the exact genetic change underlying the disease.

Beta thalassemia major causes severe anemia that

usually occurs within three to six months after birth. If

1823GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

T
h
alassem

ia



left untreated, severe anemia can result in stunted growth

and development, as well as other characteristic physical

complications that can lead to a dramatically decreased

life expectancy. In developed countries, screening in the

newborn period usually identifies beta thalassemia

before symptoms have developed. Children who are

identified early can be started on ongoing blood transfu-

sion therapy as needed.

Beta thalassemia minor describes a disease where

only one gene of the pair that control beta hemoglobin

production is defective. There are few or mild events.

However, the individual can pass the defective gene on

to his or her offspring

Beta thalassemia intermedia is a clinical term that

describes the disease in individuals who have mode-

rate anemia that only requires blood transfusions

intermittently.

Demographics

The thalassemias are among the most common

genetic diseases worldwide. Both alpha and beta thalas-

semia have been described in individuals of almost every

ancestry, but the conditions are more common among

certain ethnic groups. Unaffected carriers of all types of

thalassemia traits do not experience health problems.

Determining the prevalence for alpha thalassemia is

difficult due to limitations in diagnostic testing. In the

United States, up to 30 percent of African Americans are

thought to be carriers for alpha thalassemia traits, mean-

ing that they show no symptoms of the disorder but can

pass the trait to their offspring. Despite this estimate, the

number of babies born with hemoglobin H disease or

alpha thalassemia major is very low. The highest fre-

quency of alpha thalassemia diseases occurs in indivi-

duals of Southeast Asian and Chinese descent. Indivi-

duals of Greek, Middle Eastern, and North African

descent also carry genes for the disease more frequently

than individuals of Northern European descent. One

study of 500 pregnant women in northern Thailand esti-

mated a frequency of one in 500 pregnancies affected by

alpha thalassemia major, for example. Prevalence of

alpha thalassemia disease is significantly lower in the

United States owing primarily to immigration patterns.

However, at least one state, California, has observed

growing hemoglobin H disease rates that are high

enough to justify universal newborn screening for the

condition.

Beta thalassemia trait is seen most commonly in

people with the following ancestry: Mediterranean

(including North African, and particularly Italian and

Greek), Middle Eastern, Indian, African, Chinese, and

Southeast Asian (including Vietnamese, Laotian, Thai,

Singaporean, Filipino, Cambodian, Malaysian, Burmese,

and Indonesian). It is difficult to obtain accurate preva-

lence figures for various types of thalassemia within dif-

ferent populations.

Two studies reflect prevalence figures that can be

helpful counseling families and determining who to

screen for beta thalassemia. Between the years of 1990

and 1996, the State of California screened over 3.1 mil-

lion newborns for beta thalassemia. Approximately one

in 114,000 infants had beta thalassemia major, with pre-

valence rates being highest among Asian Indians (about

one in 4,000), Southeast Asians (about one in 10,000),

and Middle Easterners (about one in 7,000). The pattern

observed in California is expected to be different in other

areas of the United States and the world. For example,

Italians are underrepresented in this population when

compared to the population of the East Coast of the Uni-

ted States.

Causes and symptoms

Humans normally make several types of hemoglo-

bin. An individual’s stage in development determines

whether he or she makes primarily embryonic, fetal, or

adult hemoglobins. All types of hemoglobin are made of

three components: heme, alpha globin, and beta globin.

All types of thalassemia are caused by changes in either

the alpha- or beta-globin gene. These changes cause little

or no globin to be produced. All types of thalassemias

are recessively inherited, meaning that a genetic change

must be inherited from both the mother and the father to

produce the disease in the child. The severity of the dis-

ease is influenced by the exact thalassemia mutations

inherited, as well as other genetic and environmental fac-

tors. There are rare exceptions, notably with beta thalas-

semia, where globin gene mutations exhibit a dominant

pattern of inheritance in which only one gene needs to be

altered in order to see disease expression.

Alpha thalassemia

Most individuals have four normal copies of the

alpha globin gene, two copies on each chromosome 16.

These genes make the alpha globin component of normal

adult hemoglobin, which is called hemoglobin A. Alpha

globin is also a component of fetal hemoglobin. Since

there are four genes (instead of the usual two) to consider

when looking at alpha globin gene inheritance, there are

several alpha globin types that are possible.

Absence of one functioning alpha globin gene leads

to a condition known as silent alpha thalassemia trait.

This condition causes no health problems and can be
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detected only by special genetic testing. Alpha thalasse-

mia trait occurs when two alpha globin genes are missing

or not functioning. There are no associated health pro-

blems, although the trait status may be detected by more

routine blood screening.

Hemoglobin H disease results from the deletion of

three of the four alpha globin genes. Hemoglobin H

symptoms can also be a part of a unique condition called

alpha thalassemia mental retardation syndrome. This

syndrome can be caused by a deletion of a significant

amount of chromosome 16, affecting the alpha globin

genes. This situation is usually not inherited, but rather

occurs sporadically in the affected individual. Affected

individuals have mild hemoglobin H disease, mild-to-

moderate mental retardation, and characteristic facial

features, as well as various other developmental pro-

cesses that mimic hemoglobin H disease.

Alpha thalassemia major results from the deletion of

all four alpha globin genes, such that there are no func-

tioning alpha globin genes. In this situation, there is a 25

percent chance for alpha thalassemia major in each of

such a couple’s children.

Beta thalassemia

Most individuals have two normal copies of the beta

globin gene, which is located on chromosome 11 and

makes the beta globin component of normal adult hemo-

globin. There are approximately one hundred genetic

mutations that have been described that cause beta tha-

lassemia, designated as either beta0 or beta+ mutations.

No beta globin is produced with a beta0 mutation, and

only a small fraction of the normal amount of beta globin

is produced with a beta+ mutation.

When an individual has one normal beta globin gene

and one with a beta thalassemia mutation, he or she is

said to carry the beta thalassemia trait. Carrying the trait

is generally thought not to cause health problems,

although some women with beta thalassemia trait may

have an increased tendency toward anemia during

pregnancy.

When both parents carry the beta thalassemia trait,

there is a 25 percent chance that each of their children

will inherit beta thalassemia disease by inheriting two

beta thalassemia mutations, one from each parent. The

clinical severity of the beta thalassemia disease depends

largely on whether the mutations inherited are beta0 tha-

lassemia or beta+ thalassemia mutations. Two beta0

mutations generally lead to beta thalassemia major, and

two beta+ thalassemia mutations generally lead to beta

thalassemia intermedia, a milder form of the disease.

Inheritance of one beta0 and one beta+ thalassemia

mutation tends to be less predictable.

Symptoms

Hemoglobin H disease

Hemoglobin H disease is a relatively mild form of

thalassemia that may go unrecognized. It is not generally

considered a condition that will reduce one’s life expec-

tancy. Education is an important part of managing the

health of an individual with hemoglobin H disease. It is

important to be able to recognize the signs of severe ane-

mia that require medical attention. It is also important to

be aware of the medications, chemicals, and other expo-

sures to avoid due to the theoretical risk they pose of pre-

cipitating a severe anemia event. When severe anemia

occurs, it is treated with blood transfusion therapy. For

many individuals with hemoglobin H disease, this is

rarely required. For those with a more severe form of the

disease, the need for transfusions may be intermittent or

ongoing, perhaps on a monthly basis, and require desfer-

oxamine treatment. This treatment removes excess iron

from the body. Individuals with this more severe form of

the disease may also have an increased chance of requir-

ing removal of an enlarged and/or overactive spleen.

Alpha thalassemia major

Because alpha globin is a necessary component of

hemoglobin, absence of all functioning alpha globin

genes leads to serious medical consequences that begin

even before birth. Affected fetuses develop severe ane-

mia as early as the first trimester of pregnancy. The pla-

centa, heart, liver, spleen, and adrenal glands may all

become enlarged. Fluid can begin collecting throughout

the body as early as the start of the second trimester,

causing damage to developing tissues and organs.

Growth retardation is also common. Affected fetuses

usually miscarry or die shortly after birth. In addition,

women carrying affected fetuses are at increased risk of

developing complications of pregnancy and delivery. Up

to 80 percent of such women develop toxemia, a distur-

bance of metabolism that can potentially lead to convul-

sions and coma. Other maternal complications include

premature delivery and increased rates of delivery by

cesarean section, as well as hemorrhage after delivery.

Beta thalassemia major is characterized by severe

anemia that can begin several months after birth. In the

United States and other developed countries beta thalas-

semia is identified and treated early and effectively.

Therefore, the following discussion of symptoms applies

primarily to affected individuals in the past and in some

underdeveloped countries as of the early 2000s. If
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untreated, beta thalassemia major can lead to severe

lethargy, paleness, and growth and developmental
delay. The body attempts to compensate by producing

more blood, which is made inside the bones in the mar-

row. However, this effort is ineffective without the

needed genetic instructions to make enough functioning

hemoglobin. Instead, obvious bone expansion and

changes occur that cause characteristic facial and other

changes in appearance, as well as increased risk of frac-
tures. Severe anemia taxes other organs in the body such

as the heart, spleen, and liver, which must work harder

than usual. This stress can lead to heart failure, as well as

enlargement and other problems of the liver and spleen.

When untreated, beta thalassemia major generally results

in childhood death, usually due to heart failure. In devel-

oped countries, diagnosis is usually made early, often

before symptoms have begun. This factor allows for

treatment with blood transfusion therapy, which can pre-

vent most of the complications of the severe anemia

caused by beta thalassemia major.

Individuals with beta thalassemia intermedia have a

more moderate anemia that may only require treatment

with transfusion intermittently, such as when infections

stress the body. As a person with beta thalassemia inter-

media gets older, however, the need for blood transfu-

sions may increase to the point that they are required on

a regular basis. When this occurs the disease becomes

more similar to beta thalassemia major. Other genetic

and environmental factors can influence the course of

the disease as well. For example, co-inheritance of one

or two alpha thalassemia mutations can tend to improve

some of the symptoms of beta thalassemia disease,

which results in part from an imbalance in the amount of

alpha- and beta-globin present in the red blood cells.

When to call the doctor

Signs of thalassemia diseases are often noted by the

doctor during newborn screening. Parents should contact

their doctors if they suspect any developmental delays,

especially if the parents belong to one of the ethnic

groups at higher risk for the disease.

Diagnosis

Diagnosis of thalassemia can occur under various

circumstances and at various ages. Several states offer

thalassemia screening as part of the usual battery of

blood tests done on newborns. This arrangement allows

for early identification and treatment. Thalassemia can

be identified before birth using prenatal diagnosis. Chor-

ionic villus sampling (CVS) can be done as early as 10

weeks of pregnancy. It involves removing a sample of

the placenta and testing the cells. CVS carries a risk of

causing a miscarriage that is between 0.5 percent and 1

percent. Amniocentesis is generally done between 15

and 22 weeks of pregnancy but can sometimes be offered

earlier. Two to three tablespoons of the fluid surrounding

the baby are removed. This fluid contains fetal cells that

can be tested. The risk of miscarriage associated with

amniocentesis ranges from 0.33 to 0.5 percent.

Pregnant women and couples may choose prenatal

testing in order to prepare for the birth of a baby that

may have thalassemia. Alternately, knowing the diagno-

sis during pregnancy allows for the option of pregnancy

termination. Preimplantation genetic diagnosis (PGD) is

a relatively new technique that involves in-vitro fertiliza-

tion followed by genetic testing of one cell from each

developing embryo. Only the embryos unaffected by the

disease are transferred back into the uterus.

Thalassemia may be suspected if an individual

shows signs that are suggestive of the disease. In all

cases, however, laboratory tests are essential to confirm

the exact diagnosis and to allow for the provision of

accurate genetic counseling about recurrence risks and

testing options for parents and affected individuals.

Screening is likewise recommended to determine trait

status for individuals of high-risk ethnic groups.

The following tests are used to screen for thalasse-

mia disease and/or trait:

� complete blood count

� hemoglobin electrophoresis

� free erythrocyte-protoporphyrin (or ferritin or other

studies of serum iron levels)

A complete blood count will identify low levels of

hemoglobin, small red blood cells, and other red blood

cell abnormalities that are characteristic of a thalassemia

diagnosis. Since thalassemia trait can sometimes be diffi-

cult to distinguish from iron deficiency, tests to evaluate

iron levels are important.

Hemoglobin electrophoresis is a test that can help

identify the types and quantities of hemoglobin made by

an individual. This test uses an electric field applied

across a slab of gel-like material. Hemoglobins migrate

through this gel at various rates and to specific locations,

depending on their size, shape, and electrical charge. Iso-

electric focusing and high-performance liquid chromato-

graphy (HPLC) use similar principles to separate hemo-

globins. They can be used instead of or in various

combinations with hemoglobin electrophoresis to deter-

mine the types and quantities of hemoglobin present.

Hemoglobin electrophoresis results are usually within

the normal range for all types of alpha thalassemia.

Hemoglobin electrophoresis can also detect structurally
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abnormal hemoglobins that may be co-inherited with a

thalassemia trait. Sometimes DNA testing is needed in

addition to the above screening tests. This test can be

performed to help confirm the diagnosis and establish

the exact genetic type of thalassemia.

Treatment

Because alpha thalassemia major is most often a

fatal condition in the prenatal or newborn period, treat-

ment has previously been focused on identifying affected

pregnancies in order to provide appropriate management

to reduce potential maternal complications. Pregnancy

termination provides one form of management. In-

creased prenatal surveillance and early treatment of

maternal complications is an approach that is appropriate

for mothers who wish to continue their pregnancy with

the knowledge that the baby will most likely not survive.

In the last decade of the twentieth century and early

2000s, a handful of infants with this condition have sur-

vived long-term. Most of these infants received experi-

mental treatment including transfusions before birth,

early delivery, and bone marrow transplantation before

birth, although the latter procedure had, as of 2004, not

yet been successful. For those infants who survive to

delivery, there seems to be an increased risk of develop-

mental problems and physical effects, particularly heart

and genital malformations. Otherwise, the medical out-

look is similar to a child with beta thalassemia major,

with the important exception that ongoing, lifelong

blood transfusions begin at birth.

Beta thalassemia

Individuals with beta thalassemia major receive reg-

ular blood transfusions, usually on a monthly basis. This

helps prevent severe anemia and allow for growth and

development that is more normal. Transfusion therapy

does have limitations, however. Individuals can develop

reactions to certain proteins in the blood, called a trans-

fusion reaction. Such a reaction can make locating

appropriately matched donor blood more difficult.

Although blood supplies in the United States are very

safe, there remains an increased risk of exposure to such

blood-borne infections as hepatitis.

An additional side effect of repeated transfusions is

that the body is unable to get rid of the excess iron that

accompanies each transfusion. A medication called des-

feroxamine is administered, usually five nights per week

over a period of several hours, using an automatic pump

that can be used during sleep or taken anywhere the per-

son goes. This medication is able to bind to the excess

iron, which can then be eliminated through urine.

If desferoxamine is not used regularly or is unavail-

able, iron overload can develop and cause tissue damage

and organ damage and failure. The heart, liver, and endo-

crine organs are particularly vulnerable. Desferoxamine

itself may produce on rare occasions allergic or toxic

side effects, including hearing damage. Signs of desfer-

oxamine toxicity are screened for and generally develop

in individuals who overuse the medication when body

iron levels are sufficiently low. Overall, however, trans-

fusion and desferoxamine therapy have increased the life

expectancy of individuals with the most severe types of

beta thalassemia major to the fourth or fifth decade.

As of 2004, new treatments including medications

that target the production of red blood cells (e.g. erythro-

poeitin) or fetal hemoglobin (e.g. hydroxyurea and buty-

rate) and bone marrow transplantation may offer more

effective treatment of beta thalassemia major. Other pos-

sible treatments may include gene therapy techniques

aimed at increasing the amount of normal hemoglobin

the body is able to make.

Prognosis

Prognosis, as noted above, depends on the type and

severity of the disease. Individuals with severe disease

may be stillborn or die shortly after birth. On the other

hand, some individuals with mild disease have a rela-

tively normal life expectancy.

Prevention

Thalassemias are inherited diseases that cannot be

prevented. It is, however, possible to identify carriers of

the disease and provide them with genetic counseling

and appropriate information concerning the chance of

their offspring having thalassemia disease.

Individuals with hemoglobin H disease can reduce

the likelihood of symptoms by avoiding infections and

certain environmental triggers.

Parental concerns

If parents are thinking of having a child and believe

they might be carriers of defective hemoglobin genes,

they can be screened and receive genetic counseling so

that they can assess their options.

Resources

WEB SITES

Lawson, Jack P., and Leon Lenchik. ‘‘Thalassemia,’’ June 22,

2001. Available online at <www.emedicine.com/radio/

topic686.htm> (accessed October 4, 2004).
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‘‘Thalassemia,’’ April 10, 2002. Available online at <http://

sicle.bwh.Harvard.edu/menu_thal.html> (accessed

October 4, 2004).

ORGANIZATIONS

Children’s Blood Foundation. 333 East 38th St., Room 830,

New York, NY 10016–2745. Web site:

<www.childrensbloodfoundation.org>.

Cooley’s Anemia Foundation Inc. 129–09 26th Ave. #203,
Flushing, NY 11354. Web site: <www.thalassemia.org>.

March of Dimes Birth Defects Foundation. 1275 Mamaroneck

Ave., White Plains, NY 10605. Web site:

<www.modimes.org>.

National Organization for Rare Disorders (NORD). PO Box

8923, New Fairfield, CT 06812–8923. Web site:

<www.rarediseases.org>.

KEY TERMS

Anemia—A condition in which there is an abnor-
mally low number of red blood cells in the blood-
stream. It may be due to loss of blood, an increase in
red blood cell destruction, or a decrease in red blood
cell production. Major symptoms are paleness,
shortness of breath, unusually fast or strong heart
beats, and tiredness.

Bilirubin—A reddish yellow pigment formed from
the breakdown of red blood cells, and metabolized
by the liver. When levels are abnormally high, it
causes the yellowish tint to eyes and skin known as
jaundice. Levels of bilirubin in the blood increase in
patients with liver disease, blockage of the bile
ducts, and other conditions.

Bone marrow—The spongy tissue inside the large
bones in the body that is responsible for making the
red blood cells, most white blood cells, and
platelets.

Bone marrow transplantation—A medical proce-
dure in which a quantity of bone marrow is extracted
through a needle from a donor, and then passed into
a patient to replace the patient’s diseased or absent
bone marrow.

Desferoxamine—The primary drug used in iron che-
lation therapy. It aids in counteracting the life-threa-
tening buildup of iron in the body associated with
long-term blood transfusions.

Globin—One of the component protein molecules
found in hemoglobin. Normal adult hemoglobin has
a pair each of alpha-globin and beta-globin
molecules.

Heme—The iron-containing molecule in hemoglo-
bin that serves as the site for oxygen binding.

Hemoglobin—An iron-containing pigment of red
blood cells composed of four amino acid chains
(alpha, beta, gamma, delta) that delivers oxygen
from the lungs to the cells of the body and carries
carbon dioxide from the cells to the lungs.

Hemoglobin A—Normal adult hemoglobin that con-
tains a heme molecule, two alpha-globin molecules,
and two beta-globin molecules.

Hemoglobin electrophoresis—A laboratory test that
separates molecules based on their size, shape, or
electrical charge. It is used to identify abnormal
hemoglobins in the blood.

Hydroxyurea—A drug that has been shown to
induce production of fetal hemoglobin. Fetal hemo-
globin has a pair of gamma-globin molecules in
place of the typical beta-globins of adult hemoglo-
bin. Higher-than-normal levels of fetal hemoglobin
can ameliorate some of the symptoms of
thalassemia.

Iron overload—A side effect of frequent blood trans-
fusions in which the body accumulates abnormally
high levels of iron. Iron deposits can form in organs,
particularly the heart, and cause life-threatening
damage.

Jaundice—A condition in which the skin and whites
of the eyes take on a yellowish color due to an
increase of bilirubin (a compound produced by the
liver) in the blood. Also called icterus.

Mutation—A permanent change in the genetic
material that may alter a trait or characteristic of an
individual, or manifest as disease. This change can
be transmitted to offspring.

Placenta—The organ that provides oxygen and nutri-
tion from the mother to the unborn baby during preg-
nancy. The placenta is attached to the wall of the
uterus and leads to the unborn baby via the umbili-
cal cord.

Red blood cell—Cells that carry hemoglobin (the
molecule that transports oxygen) and help remove
wastes from tissues throughout the body.

Screening—A process through which carriers of a
trait may be identified within a population.
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OTHER

‘‘Alpha-thalassemia Mental Retardation Syndrome,

Nondeletion Type.’’ Online Mendelian Inheritance of
Man. Available online at <www.ncbi.nlm.nih.gov/entrez/

dispomim.cgi?id=301040> (accessed October 4, 2004).

Children’s Hospital Oakland, Northern California

Comprehensive Thalassemia Center Web site. Available

online at <www.thalassemia.com> (accessed October 4,

2004).

Tish Davidson, A.M.

Thematic Apperception Test
Definition

The Thematic Apperception Test is a projective per-

sonality test.

Purpose

The Thematic Apperception Test (TAT) is widely

used to research certain topics in psychology, such as

dreams and fantasies, mate selection, the factors that

motivate people’s choice of occupations, and similar

subjects. It is sometimes used in psychiatric evaluations

to assess disordered thinking and in forensic examina-

tions to evaluate crime suspects, even though it is not a

diagnostic test. The TAT can be used to help people

understand their own personality in greater depth and

build on that knowledge in making important life deci-

sions. Lastly, it is sometimes used as a screener in psy-

chological evaluations of candidates for high-stress

occupations (law enforcement, the military, religious

ministry, for example).

Description

The TAT is a projective personality test that was

designed at Harvard University in the 1930s by Christi-

ana D. Morgan and Henry A. Murray. Along with the

Minnesota Multiphasic Personality Inventory
(MMPI) and the Rorschach inkblot test, the TAT is one

of the most widely used psychological tests. A projec-

tive test is one in which a person’s patterns of thought,

attitudes, observational capacity, and emotional

responses are evaluated on the basis of responses to

ambiguous test materials. The TAT consists of 31 pic-

tures that depict a variety of social and interpersonal

situations. The subject is asked to tell a story to the

examiner about each picture. Of the 31 pictures, ten are

gender-specific while 21 others can be used with adults

of either sex and with children.

There is no standardized procedure or set of cards

for administering the TAT, except that it is a one-on-one

test. It cannot be administered to groups. In one common

method of administration, the examiner shows the sub-

ject only ten of the 31 cards at each of two sessions. The

sessions are not timed, but average about an hour in

length.

Precautions

The TAT has been criticized for its lack of a standar-

dized method of administration as well as a lack of stan-

dard norms for interpretation. Studies of the interactions

between examiners and test subjects have found that the

race, sex, and social class of both participants influence

both the stories that are told and the way the stories are

interpreted by the examiner. Attempts have been made

to design sets of TAT cards for African American and

for elderly test subjects, but the results have not been

encouraging. In addition, the 31 standard pictures have

been criticized for being too gloomy or depressing;

therefore, they may limit the range of personality charac-

teristics that the test can assess.

Preparation

There is no specific preparation necessary before

taking the TAT, although most examiners prefer to sche-

dule sessions (if there is more than one) over two days.

Risks

The chief risks involved in taking the TAT are a bad

‘‘fit’’ between the examiner and the test subject and mis-

use of the results.

Parental concerns

The TAT does not yield a score, so its results can be

difficult to interpret. It is important for parents to remem-

ber that the results of a single personality test may not

accurately reflect their child’s skills, talents, or problems

and that there should not be too much emphasis placed

upon the results of a single test.

Resources

BOOKS

Aronow, Edward, Weiss, Kim Altham, and Marvin Reznikoff.

A Practical Guide to the Thematic Apperception Test: the
T.A.T. in Clinical Practice. Philadelphia, PA: Brunner-
Routledge, 2001.
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Cohen, Ronald, et al. Psychological Testing and Assessment:
An Introduction to Tests and Measurements. New York:

McGraw-Hill Companies, 2004.

Rocchio, Joseph D. Your Child and Tests: What Every Parent
Should Know about Educational and Psychological
Testing. Solon, OH: Rocklin Publications, 2002.

PERIODICALS

Karon, Bertram P. ‘‘The Clinical Interpretation of the Thematic

Apperception Test, Rorschach, and Other Clinical Data: A

Reexamination of Statistical versus Clinical Prediction.’’

Professional Psychology, Research, and Practice 31
(April 2000): 230–34.

Lilienfeld, Scott O., James M. Wood, and Howard N. Garb.

‘‘The Scientific Status of Projective Techniques.’’

Psychological Science 11 (November 2000): 27.

Tuerlinck, Francis, Paul De Boeck, and Willy Lens.

‘‘Measuring Needs with the Thematic Apperception Test:

A Psychometric Study.’’ Journal of Personality and
Social Psychology 82 (March 2002): 448–62.

ORGANIZATIONS

American Academy of Child and Adolescent Psychiatry. 3615
Wisconsin Avenue, NW, Washington, DC 20016–3007.

Web site: <www.aacap.org>.

Helen Davidson

Rebecca J. Frey, PhD

Therapeutic baths

Definition

Bathing the skin in a variety of preparations in order

to remove crusts, scales, and old medications or to

relieve inflammation and itching is called taking a thera-
peutic bath. The term therapeutic bath is also used to

refer to various types of warm-water soaks used to speed

wound healing, to apply gentle heat to sore muscles or

joints, to relieve emotional stress, or to treat a variety of

physical disorders ranging from sports injuries, rheuma-

toid arthritis, and chronic sinusitis to painful menstrua-
tion and vascular disorders. Therapeutic baths are one

form of hydrotherapy, which is a general term for the

internal or external use of water for medical treatment.

Balneotherapy is the medical term for the use of

baths or soaks to treat injuries or illnesses. It comes from

the Latin word balneum, which means bath. Balneother-

apy has been used for thousands of years to treat skin dis-

orders, arthritis, paralysis, gynecological disorders, and

depression and other emotional problems. The remains

of ancient baths have been found in the Indus Valley in

India, and the Romans discovered mineral springs in var-

ious parts of Europe that are still used for balneotherapy.

Purpose

Baths or soaks are an easy way to treat a variety of

skin disorders involving large areas of the skin, injuries

to or disorders of the muscles and joints, menstrual and

menopausal discomfort, fatigue, or general stress and

tension. They relieve general aches and pains and can

ease dry or oily, inflamed or itchy skin. Hot baths are

relaxing and stimulating; cool baths can reduce

inflammation.

In children as well as adults therapeutic baths are

useful for itchy skin, hives, sunburn, chafing, poison
ivy and oak, eczema, skin irritation, and dry skin. They

may also help to relieve emotional tension and stress.

Warm-water soaks are recommended for speeding

recovery from sprains, muscle aches and pains, and

other athletic injuries.

Many family care physicians recommend warm-

water therapeutic baths as a way to relieve labor pains

during childbirth without administering drugs.

Therapeutic baths are used to treat a wider variety of

disorders and injuries in Europe and the French-speaking

parts of Canada than in the United States. In Eastern Eur-

ope and the countries of the former Soviet Union, thera-

peutic baths are used to treat children suffering from the

aftereffects of head trauma as well as other physical inju-

ries. One Italian spa lists recurrent earaches, sinus infec-

tions, and acne among the conditions that can be treated

with therapeutic baths for children and adolescents as

well as adults. European doctors often use mineral water

in therapeutic baths or add seaweed, dried moss, mud, or

various mineral salts to the bath water.

KEY TERMS

Projective personality test—A personality test in
which the participant interprets ambiguous
images, objects, stories.

Rorschach—A projective test in which the partici-
pant is asked to interpret inkblots.
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Description

For a therapeutic bath to treat eczema, the tub should

be filled half-full with water at a comfortable tempera-

ture. The water should not be allowed to cool too much.

Different types of therapeutic baths are used for dif-

ferent skin conditions. The following are some

examples:

� Colloidal oatmeal (oatmeal that has been ground into a

fine powder, e.g. Aveeno) coats, soothes, and stops

itching without drying out the skin.

� Potassium permanganate—a dark purple salt—makes a

good disinfectant.

� Bath oils are used as an emollient to ease itchy skin and

eczema. RoBathol and cottonseed oil are recom-

mended for younger children.

� Cornstarch is a soothing, drying bath for itchy skin.
� Sodium bicarbonate can be cooling for sunburn or

other hot, dry skin conditions.

� Saline (salt) water baths can be used to treat eczema in

children. The recommended amount is one cup to a

tubful of warm water.

� Chlorine bleach can be added to bath water for children
who develop recurrent skin infections with eczema.

The recommended amount is two teaspoons per gallon

of water.

Therapeutic baths to treat sports injuries or relieve
menstrual cramps may use slightly warmer water than is

used to relieve skin disorders. Adolescents using thera-

peutic baths to relieve emotional stress may add a few

drops of essential oils of lavender or other fragrant herbs

to the bath water. Some people like to add eucalyptus oil

to the bath water to relieve nasal congestion when they

are recovering from colds or sinusitis.

Precautions

The temperature of the water for a therapeutic bath

should feel comfortable to the hand. The bath should not

last longer than 20 to 30 minutes because of the tendency

of these soaks to soften and wear away the skin.

A bath mat should be placed in the tub before adding

water, since medications may cause the floor of the tub

to be slippery.

Eczema and other skin diseases can be treated with

an ointment that contains a derivative of coal tar. Parts of

the coal tar are volatile, so the bathroom should be well

ventilated.

Parents should not leave small children alone in the

bath because of the risk of drowning.

Essential flower or herb oils used to scent therapeu-

tic baths should always be added to the water; they

should never be applied directly to the skin.

Preparation

Parents should keep the room warm to minimize

temperature fluctuations. This precaution is particularly

important when bathing infants or younger children.

Parents should also take appropriate safety precau-

tions, including removing hair dryers, electric shavers, or

other small electrical appliances from the tub area.

Another important safety precaution is to check the tem-

perature setting on the hot water heater to make sure that

it does not raise the temperature of the water to the scald-

ing point. The standard factory setting on new household

water heaters is 120�F (49�C), which is the highest set-

ting considered to be safe. It is better for large families to

purchase a larger hot water heater if there is a concern

about the availability of hot water than to turn the ther-

mostat on the heater higher than 120�F (49�C).

Aftercare

After the bath, the skin should be blotted (not

rubbed) carefully with a towel. The patient should wear

loose, light clothing after the bath. If the child or adoles-

cent is being treated for eczema, an emollient should be

applied within three minutes. Parents may use vegetable

oil, petroleum jelly, or such commercial creams as

Aveeno, Curel, Purpose, Dermasil, Neutrogena, DML

Forte, and Eucerin. Some doctors may recommend pre-

parations containing urea, lactic acid, or alpha-hydroxy

acid.

Teenagers using therapeutic baths as part of rehabi-

litation after an athletic injury should follow the recom-

mendations of their doctor or physical therapist regard-

ing range-of-motion exercises or other treatments

following the warm-water soak.

Risks

The most common risks associated with therapeutic

baths are falls caused by loss of balance on a wet or slip-

pery surface, electrocution caused by a hair dryer or

other small appliance falling into the tub, scalding acci-

dents from overheated water, and accidental drowning.

Some older children or adolescents may experience

fatigue or a drop in blood pressure from long immersion

in a therapeutic bath.
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Parental concerns

Therapeutic baths are a common and inexpensive

treatment for a variety of skin disorders, menstrual

cramps, and minor aches and pains. The chief concern of

parents should be taking appropriate safety precautions

regarding the hot water supply and the bathroom or tub

area.

See also Atopic dermatitis; Dysmenorrhea; Sports

injuries.

Resources

BOOKS

Barron, Patrick. Hydrotherapy: Theory and Technique.
Orlando, FL: Pine Island Publishers, 2003.

Kellogg, John Harvey. Rational Hydrotherapy. Brushton, NY:
TEACH Services, 2001.

Pelletier, Kenneth R. The Best Alternative Medicine, Part I:
Naturopathic Medicine. New York: Simon and Schuster,

2002.

ORGANIZATIONS

American Academy of Dermatology (AAD). PO Box 4014,

Schaumburg, IL 60168–4014. Web site: <www.aad.org>.

American Association of Naturopathic Physicians. 8201
Greensboro Drive, Suite 300, McLean, Virginia 22102.

Web site: <http://naturopathic.org>.

Carol A. Turkington

Therapeutic school see Alternative school

Third and fourth pharyngeal pouch
syndrome seeDiGeorge syndrome

Throat culture
Definition

A throat culture is a microbiological procedure for

identifying disease-causing bacterial organisms in mate-

rial taken from the throat. A throat swab will capture the

causative organism in most cases and the culture will

allow the specific organism to be grown in the microbiol-

ogy laboratory under certain conditions. The bacteria can

then be identified, and results from antibiotic sensitivity

tests on the bacteria will determine the appropriate treat-

ment to be prescribed.

Purpose

The primary purpose of a throat culture is to identify

the specific bacterial organisms that are causing a sore
throat or throat infection, particularly to identify or to

rule out the presence of group A, beta-hemolytic strepto-

cocci, the bacterial organisms that cause strep throat.
Hemolytic means that these streptococci are capable of

destroying red blood cells.

Since most sore throats are caused by viral infec-

tions rather than by strep organisms, a correct diagnosis

is important to prevent unnecessary use of antibiotics
for viruses that do not respond to them, and to begin

effective treatment of strep or other throat infections as

soon as possible. Throat cultures can also be used to

identify other disease organisms that are present in the

patient’s throat and to identify people who are carriers of

organisms that cause meningitis and whooping cough,
among other diseases.

Besides the use of throat cultures in diagnosis, the

bacteria identified are used to determine antibiotic sensi-

tivity, allowing physicians to select the most appropriate

and effective antibiotic to treat a specific infection. It is

common for physicians to order culture and sensitivity

tests at the same time.

Description

A throat culture will often be performed on an indi-

vidual who has a severe sore throat or known symptoms

of strep throat. These symptoms include a sore throat

that may be accompanied by fever, body aches, and loss

of appetite. The tonsils and the back of the throat may

appear red, swollen, and streaked with pus. Symptoms

usually appear one to three days after being exposed to

the group A streptococcus S. pyogenes. Strep throat

occurs more often among children than adults, with inci-

dence at peak in fall and winter when school is in session

and contact with other children is highest. Because strep

KEY TERMS

Balneotherapy—The medical term for the use of
baths to treat disease.

Eczema—A superficial type of inflammation of the
skin that may be very itchy and weeping in the
early stages; later, the affected skin becomes
crusted, scaly, and thick.

Hydrotherapy—The use of water (hot, cold,
steam, or ice) to relieve discomfort and promote
physical well-being. Also called water therapy.
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is highly contagious, family members and close contacts

of individuals diagnosed with strep throat may also be

advised to have throat cultures if they show signs of sore

throat or other symptoms.

The specimen for throat culture is obtained by wip-

ing the child’s throat with a sterile cotton swab. The

child is asked to tilt the head back and open the mouth

wide. With the tongue depressed and the child saying

‘‘ah,’’ the care provider wipes the back of the throat and

the tonsils with the sterile swab, applying it to any area

that appears either very red or is discharging pus. The

swab is removed gently without touching the teeth,

gums, or tongue. It is then placed in a sterile tube for

immediate delivery to a laboratory. The swabbing proce-

dure may cause gagging but is not painful. Obtaining the

specimen takes less than 30 seconds. Laboratory results

will be available as soon as bacteria grow in a special

plate that has been streaked with the contaminated swab,

usually within two to three days. Sometimes the organ-

ism cultured is not strep as suspected. The microbiology

laboratory may use samples of the bacteria grown to per-

form other tests that will help identify the disease caus-

ing organism.

S. pyogenes is known to grow well in growth media

such as rich broths or gels (agars) that are supplemented

with blood. When strep is suspected, the throat material

is cultured on blood agar that has been prepared as a

broth and poured into petri dishes (plates) where it solidi-

fies into a gel. Blood agar is usually made from the cell

walls of red algae (also trypticase soy, heart infusion, or

Todd-Hewitt agar) and sheep’s blood. When the throat

swab reaches the laboratory, the microbiologist uses it to

make streaks directly across a blood agar plate. The cov-

ered plate is allowed to incubate at a specific temperature

(35�–37�C) for 24 to 48 hours to foster the growth of

bacteria. The bacteria will grow in clusters called colo-

nies. If the organism is a group A hemolytic streptococ-

cus, an area immediately around the bacterial colony

will show hemolysis (the breaking up or lysing of red

blood cells), leaving a clear zone surrounding the colony.

This helps a technician identify a hemolytic strep organ-

ism visually. Other types of bacteria may grow in differ-

ently sized or shaped colonies, allowing the microbiolo-

gist to differentiate the bacteria. A sample of the

bacterial colony may also be examined microscopically

to evaluate bacterial type or morphology. Samples of the

bacteria may be restreaked on another agar plate with

small disks of specific antibiotics to see which antibiotics

destroy the bacteria (sensitivity testing). The physician

may then prescribe the most effective antibiotic.

When strep throat is suspected, it may be screened

in a quick test in the doctor’s office. These tests allow

direct detection of streptococcal antigens in body fluids

such as urine or blood serum or from a throat swab. The

test uses a strip or disc that is chemically coated with an

antibody specific for the strep antigen. If strep is present,

a visible reaction occurs with the antibody on the strip

when combined with material from the throat. Depend-

ing upon the manufacturer’s method, results may be

available in about ten to 30 minutes. These ‘‘instant’’

tests are not as definitive as cultures but their reliability

has improved since they were first introduced. If an

instant throat test is negative, however, a throat culture

will still be performed to verify the negative results or to

identify non-strep organisms.

Precautions

Gargling to clear the throat or treatment with anti-

biotics will affect culture results and may make identifi-

cation of the bacteria impossible. The child should not

gargle immediately before the culture.

The child’s throat should be swabbed and the culture

performed before any antibiotics are taken. The labora-

tory should be informed if the patient has recently taken

antibiotics for the current infection or any other infec-

tion. After the culture, however, the physician may initi-

ate early treatment by prescribing a broad spectrum

antibiotic to be started before results of the culture are

available. After the organism has been identified and

sensitivity testing has indicated the most effective anti-

biotic, a different, more specific antibiotic can be

prescribed.

The child’s immunization history should be checked

to evaluate the possibility that diseases other than strep

are causing the sore throat. The care provider should

wash his or her hands carefully after swabbing the throat

and handling the specimen to prevent the spread of any

infectious organisms. Hand washing should be done at

home also to reduce contact with infective material.

Spreading is usually from contact with droplets of mate-

rial from the nose and throat of affected individuals.

Preparation

There is no special preparation involved before per-

forming a throat culture. The individual does not need to

avoid food or fluids before the test.

Aftercare

There are no special care recommendations after

throat swab and culture have been performed. There are

no unusual effects expected from having the throat

swabbed, though the child may have a mild sensation of

1833GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

T
h
ro
at

cu
ltu

re



something present in the throat for several hours after it

has been swabbed.

Risks

Healthcare professionals, parents, or other contacts

are at risk of exposure to the child’s illness. Strep throat

is highly contagious and easily spread through contact

with droplets from the nose or throat.

Normal results

Normal results would include finding organisms

that grow in healthy throat tissues (normal flora). These

organisms include non-hemolytic and alpha-hemolytic

streptococci, some Neisseria species, staphylococci,

diphtheria and hemophilus organisms, pneumococci,

yeasts, and Gram-negative rods.

Abnormal results

In addition to S. pyogenes, other disease agents may

be identified in the throat culture. Besides other varieties

of strep organisms, these organisms may include Candida
albicans, which can cause thrush; Corynebacterium
diphtheriae, which can cause diphtheria; and Bordetella
pertussis, which can cause whooping cough. In addition,

the appearance of a specific normal organism in very high

numbers may also be regarded as an abnormal result.

Parental concerns

Parents may be concerned that effective treatment

will be delayed because of waiting for the throat culture

results, which can take up to 48 hours. Physicians may

prescribe a broad spectrum antibiotic as initial treatment

rather than waiting for culture results. When the culture

results are available and sensitivity tests indicate a more

effective antibiotic, the physician will likely prescribe a

new antibiotic specific for the strep or other organism

identified.

See also Strep throat.

Resources

ORGANIZATIONS

American Academy of Pediatrics. 141 Northwest Point
Boulevard, Elk Grove Village, IL 60007–1098. Web site:

<www.aap.org>.

Centers for Disease Control. 200 Independence Avenue, SW,

Washington, DC, 20201. Web site: <www.cdc.gov>.

Centers for Disease Control and Prevention. 1600 Clifton Rd.,
NE, Atlanta, GA 30333. Web site: <www.cdc.gov>.

WEB SITES

Rutherford, Kim. ‘‘Strep Throat.’’ KidsHealth, May 2001.

Available online at <http://kidshealth.org/parent/infections/

lung/strep_throat.html> (accessed December 1, 2004).

Wener, Kenneth. ‘‘Throat Swab Culture.’’MedlinePlus August
11, 2003. Available online at <www.nlm.nih.gov/

medlineplus/ency/article/003746.htm> (accessed

December 1, 2004).

L. Lee Culvert

Cindy L. A. Jones, PhD

KEY TERMS

Agar—A gel made from red algae that is used to
culture certain disease agents in the laboratory.

Antibiotics—Drugs that are designed to kill or
inhibit the growth of the bacteria that cause
infections.

Antigen—A substance (usually a protein) identified
as foreign by the body’s immune system, triggering
the release of antibodies as part of the body’s
immune response.

Carrier—A person who possesses a gene for an
abnormal trait without showing signs of the disor-
der. The person may pass the abnormal gene on to
offspring. Also refers to a person who has a particu-
lar disease agent present within his/her body, and
can pass this agent on to others, but who displays
no symptoms of infection.

Diphtheria—A serious, frequently fatal, bacterial
infection that affects the respiratory tract. Vaccina-
tions given in childhood have made diphtheria
very rare in the United States.

Hemolytic—Able to break down or dissolve red
blood cells.

Morphology—Literally, the study of form. In medi-
cine, morphology refers to size, shape, and struc-
ture rather than function.

Streptococcus—Plural, streptococci. Any of sev-
eral species of spherical bacteria that form pairs or
chains. They cause a wide variety of infections
including scarlet fever, tonsillitis, and pneumonia.

Thrush—An infection of the mouth, caused by the
yeast Candida albicans and characterized by a
whitish growth and ulcers.

Whooping cough—An infectious disease of the
respiratory tract caused by a bacterium, Bordetella
pertussis. Also known as pertussis.

1834 GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

T
h
ro
at

cu
lt
u
re



Thrombocyte count see Platelet count

Thrush see Candidiasis

Thumb sucking

Definition

Thumb sucking is the childhood habit of putting the

thumb in the mouth for comfort or to relieve stress.

Description

About half of all children suck their thumbs during

infancy, with most starting in the first weeks of life.

Ultrasound pictures of intrauterine life have even shown

fetuses sucking their thumbs. One way that infants

explore their world is by putting objects in their mouths

and sucking on them. Thumb sucking appears to be a nat-

ural habit of children in all parts of the world. Sucking

the thumb is soothing for a small child, and many chil-

dren continue this habit for comfort and security into the

early school years. Thumb sucking is most prevalent in

children under two, and most children give up the habit

on their own by age four.

Thumb sucking by itself is not a cause or symptom

of physical or psychological problems. It is not known

why some children suck their thumbs longer than others.

More girls than boys suck their thumbs beyond age two.

Researchers speculate that boys receive stronger nega-

tive messages from parents and peers that thumb sucking

is infantile and not acceptable. Thumb sucking offers

security to a child, but this behavior does not imply that

the child is insecure. Most children have some sort of

self-comforting ritual that may involve sucking the

thumb, fingers, or a pacifier, pulling or twisting their

hair, or stroking or sucking a soft toy or blanket. These

are all normal habits of infancy that are eventually

outgrown.

Some nineteenth-century physicians feared a variety

of consequences from thumb sucking, such as weak

moral character, and earlier generations of parents were

advised to break this habit forcibly. Parents were some-

times told to place mechanical constraints on their chil-

dren’s hands to keep their thumbs out of their mouths.

Children’s thumbs were sometimes coated with a bitter

substance, taped, or covered with gloves. It was also con-

sidered necessary to shame and humiliate the thumb

sucker.

Modern doctors find few negative health effects of

thumb sucking, even if prolonged, and parents are urged

to let their children outgrow the habit on their own.

Thumb sucking may be more of a problem for the parent

than the child, if the parent is unsettled by the behavior.

Weaning a young child from the habit before he or she is

ready is usually difficult and may only prolong the

thumb sucking.

Infancy

Some children suck their thumbs before they are

even born, and others begin sucking their thumbs soon

after birth. All or nearly all infants suck on their fingers,

thumbs, or a pacifier. This is completely normal and

very common.

Toddlerhood

Thumb sucking is most common in children who

are younger than two years old. Many children stop suck-

ing their thumbs by age three or four without any

intervention.

Preschool

Preschool children may begin to become embar-

rassed by their thumb sucking if the children with whom

they interact do not suck their thumbs and make fun of

them. Most children in this age group who still suck their

thumbs will stop on their own, and intervening may

stress the child and make the problem worse. Even when

they have stopped thumb sucking during the day, chil-

dren may continue it as part of a nighttime falling sleep
ritual.

School age

Most children have stopped sucking their thumbs

before they begin school, or else stop sucking shortly

thereafter, usually in response to peer pressure. If a

school age child seems distressed about his or her thumb

sucking, the parent may want to suggest ways in which

they can work together to wean the child from the

thumb. If the child does not want to give up thumb suck-

ing, the dentist should be consulted to ensure that it is not

doing any damage to the alignment of the teeth.

Common problems

There are a few cases where thumb sucking may

become a problem. If a school-age child sucks his or her

thumb and is teased by classmates, the child may wish to

quit and need help either from parents or a counselor.

Some dentists warn of misalignment of permanent teeth

if a child of five or six sucks the thumb with a lot of

1835GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

T
h
u
m
b
su
ckin

g



pressure on the teeth. Not all dentists agree, however,

that thumb sucking is harmful to tooth development. If

a child’s dentist sees evidence that thumb sucking is

causing a particular problem, the child may need to be

urged to quit. If the child is having trouble quitting the

habit, parents may be able to help with positive reinfor-

cement. The child can be given a sticker or small

reward for a day spent without thumb sucking. Parents

can also help the child find something else to do with

his or her hands when the child has the urge to suck

the thumb. Parents should avoid negative pressure on

children to stop sucking their thumbs; this habit is

eventually outgrown by all children. In extreme cases,

some dentists can prescribe an oral device to alter the

shape of the roof of the child’s mouth, so that it is

unpleasant for the child to continue sucking. If a child

has recently undergone any sort of trauma such as wit-

nessing divorce, a pet’s death, or family problems,

treatment for thumb sucking should not be undertaken

right away.

Parental concerns

Parents tend to be more concerned with thumb suck-

ing than is actually warranted. Until the child is five or

six, or there starts to be a problem with speech formation

or teeth alignment, thumb sucking is not a problem.

When to call the doctor

If the child continues to suck his or her thumb after

age five or six, or sucks it frequently or very hard after

age three or four, the doctor may have helpful sugges-

tions for the concerned parent. If the child’s teeth are

becoming misaligned because of thumb sucking the den-

tist should be consulted. If the thumb sucking is com-

bined with other problems such as anxiety a doctor

should be consulted.

Resources

BOOKS

Dionne, Wanda. Little Thumb. Gretna, LA: Pelican Publishing
Company, 2001.

ORGANIZATIONS

International Association of Orofacial Myology. 970 Elizabeth
Street, Denver, CO 80209. Web site: <www.iaom.com>.

Tish Davidson, A.M.

Tick bite see Lyme disease

Tics

Definition

A tic is a nonvoluntary body movement or vocal

sound that is made repeatedly, rapidly, and suddenly. It

has a stereotyped but nonrhythmic character. The child

or adolescent with a tic experiences it as irresistible but

can suppress the movement or noise for a period of time.

Tics are categorized as motor or vocal, and as simple or

complex. The word ‘‘tic’’ itself is French.

Tics are a type of dyskinesia, which is the general

medical term given to impairments or distortions of

voluntary movements. Although tics vary considerably

in severity, they are associated with several neuropsy-

chiatric disorders in children and adolescents. The

American Psychiatric Association (APA) defined four

tic disorders in the fourth edition of the Diagnostic and
Statistical Manual of Mental Disorders, or DSM-IV.
The disorders are distinguished from one another

according to three criteria: the child’s age at onset;

the duration of the disorder; and the number and vari-

ety of tics.

� Transient tic disorder (also known as benign tic dis-

order of childhood): The criteria for transient tic dis-

order specify that the onset must occur before the age

of 18 years; the tics must occur many times a day

almost every day for at least four weeks but not longer

than 12 months; and the child must not meet the cri-

teria for Tourette syndrome or chronic tic disorder.

� Chronic motor or vocal tic disorder: To meet the diag-

nosis of chronic tic disorder, the child must be younger

Young boy sucking his thumb. (� Jennie Woodcock; Reflec-

tions Photolibrary/Corbis.)
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than 18 years of age; the tics must have occurred nearly

every day or intermittently for a period longer than a

year, without a tic-free interval longer than three

months; the tics must be either vocal or motor but not

both; and the child must not meet the criteria for Tour-

ette disorder.

� Tourette disorder (also known as Tourette syndrome,

or TS): Tourette disorder is considered the most ser-

ious of the four tic disorders. The DSM-IV criteria for

Tourette disorder specify that the child must be

younger 18 years of age at onset; the tics must include

multiple vocal as well as motor tics, although not

necessarily at the same time; the tics must occur many

times a day, nearly every day or at intervals over a per-

iod longer than a year, without symptom-free intervals

longer than six months; there must be variations in the

number, location, severity, complexity, and frequency

of the tics over time; and the tics cannot be attributed

to the effects of a substance (such as stimulants) or a

disease of the central nervous system.

� Tic disorder not otherwise specified: This category

includes all cases that do not meet the full criteria for

any of the other tic disorders.

Description

Tics most commonly affect the child’s face, neck,

voice box, and upper torso but may involve almost any

body part. The experience of having a tic is difficult to

describe to those who have never been troubled by them.

Having tics may be compared to having the sensation of

having to cough because something is tickling one’s

throat or nose. The sensation is irresistible and

immediate.

Simple tics

Simple tics involve only a few muscles or sounds

that are not yet words. Examples of simple motor tics

include nose wrinkling, facial grimaces, eye blinking,

jerking the neck, shrugging the shoulders, or tensing the

muscles of the abdomen. Simple vocal tics include grunt-

ing, clucking, sniffing, chirping, or throat-clearing

noises. Simple tics rarely last longer than a few hundred

milliseconds.

Complex tics

Complex tics involve multiple groups or muscles or

complete words or sentences. Examples of complex

motor tics include such gestures as jumping, squatting,

making motions with the hands, twirling around when

walking, touching or smelling an object repeatedly, and

holding the body in an unusual position. Complex motor

tics last longer than simple motor tics, usually several

seconds or longer. Two specific types of complex motor

tics that often cause parents concern are copropraxia, in
which the tic involves a vulgar or obscene gesture, and

echopraxia, in which the tic is a spontaneous imitation of

someone else’s movements.

Similarly, complex vocal tics involve full speech

and language, which may range from the spontaneous

utterance of individual words or phrases, such as ‘‘Stop,’’

or ‘‘Oh boy,’’ to speech blocking or meaningless changes

in the pitch, volume, or rhythm of the child’s voice. Spe-

cific types of complex vocal tics include palilalia, which
refers to the child’s repetition of his or her own words;

coprolalia, which refers to the use of obscene words or

abusive terms for certain racial or religious groups; and

echolalia, in which the child repeats someone else’s last

word or phrase.

Sensory tics

Sensory tics are less common than either motor or

vocal tics. The term refers to repeated unwanted or

uncomfortable sensations, usually in the child’s throat,

eyes, or shoulders. The child may feel a sensation of tick-

ling, warmth, cold, or pressure in the affected area.

Phantom tics

Phantom tics are the least common type of tic. A

phantom tic is an out-of-body variation of a sensory tic

in which the person feels a sensation in other people or

objects. People with phantom tics experience temporary

relief from the tic by touching or scratching the object

involved.

Other features of tics

Tics typically occur in bouts or episodes alternating

with periods of tic-free behavior lasting from several sec-

onds to several hours. They generally diminish in sever-

ity when the child is involved in an absorbing activity

such as reading or doing homework, and increase in fre-

quency and severity when the child is tired, ill, or

stressed. Some children have tics during the lighter

stages of sleep or wake up during the night with a tic.

Severe complex motor tics carry the risk of physical

injury, as the child may damage muscles or joints, frac-

ture bones, or fall down during an episode of these tics.

Some children harm themselves deliberately by self-cut-

ting or self-hitting, while others hurt themselves uninten-

tionally by touching or handling lighted matches, razor

blades, or other dangerous objects. Severe complex

vocal tics may interfere with breathing or swallowing.

1837GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

T
ics



Transmission

Tics as such are symptoms and are not transmitted

directly from one person to another. Tic disorders, how-
ever, are known to run in families. In addition, some doc-

tors think that tic disorders are more likely to develop in

children who have had certain types of infections. These

theories are discussed more fully below.

Demographics

Prevalence of tic disorders

The statistics given for tics and tic disorders vary

from source to source, in part because tics vary consider-

ably in severity, and many children with mild tics may

never come to a doctor’s attention. Estimates for the gen-

eral North American population range from 3 to 20 per-

cent for transient tics (particularly among children below

the age of ten); 2–5 percent for chronic tic disorders; and

0.1–0.8 percent for Tourette syndrome. A Swedish study

done in 2003 reported that 6.6 percent of a sample of

Uppsala school children between the ages of 7 and 15

met DSM-IV criteria for tic disorders: 4.8 percent for

transient tic disorder, 0.8 percent for chronic motor tic

disorder, 0.5 percent for chronic vocal tic disorder, and

0.6 percent for Tourette syndrome. One study of Ameri-

can volunteers for military service reported a prevalence

of 0.5 cases of TS per 1000 for males and 0.3 cases per

1000 for females. Tourette syndrome is known to be

more common in males than in females, although the

gender ratio is variously reported as 3: 1, 5: 1, or even

10: 1.

Little is known as of 2004 about the prevalence of

tic disorders across racial or ethnic groups. One small

study that was done in western North Carolina reported

that Caucasian children were slightly more likely to have

tic disorders than either African American or Native

American children (2.1 percent to 1.5 percent and 1.5

percent respectively). The authors of the study cau-

tioned, however, against applying their findings to larger

groups of children in other parts of the United States.

Tic disorders and comorbid disorders

One important characteristic of tics and tic disorders

is that they rarely occur by themselves. Tic disorders—

particularly TS—have a high rate of comorbidity with

other childhood disorders. The term comorbid is used to

refer to a disease or disorder that occurs at the same time

as another disorder. The frequencies of the most com-

mon disorders that may be comorbid with tic disorders

and Tourette syndrome are as follows:

� attention-deficit/hyperactivity disorder (ADHD): 50

percent comorbidity with tic disorders, 90 percent

comorbidity with TS

� obsessive-compulsive disorder (OCD): 11 percent

and 80 percent respectively

� major depression: 40 percent and 44 percent res-

pectively

Other psychiatric problems that often coexist with

tics and tic disorders include learning disorders,
impulse control disorders, school phobia, sensory

hypersensitivity, and rage attacks.

Causes and symptoms

The causes of tics and tic disorders are not fully

understood as of the early 2000s, but most researchers

believe that they are multifactorial, or the end result of

several causes. In the early twentieth century, many doc-

tors influenced by Freud thought that tics were caused by

hysteria or other emotional problems, and treated them

with psychoanalysis. Psychoanalytic treatment, however,

had a very low rate of success.

Since the 1970s, researchers have been looking at

genetic factors in tic disorders and Tourette syndrome.

With regard to TS, genetic factors are present in about 75

percent of children diagnosed with TS, with 25 percent

having inherited genetic factors from both parents. The

exact pattern of genetic transmission was not known as

of 2004, however; autosomal dominant, autosomal

recessive, and sex-linked inheritance patterns have all

been studied and rejected. Some candidate genes for TS

have also been tested and excluded. What is known is

that the patient’s environment and heredity play a signif-

icant part in the severity and course of TS.

Tic disorders as well as OCD sometimes develop

after infections (usually scarlet fever or strep throat)
caused by a group of bacteria known as group A beta-

hemolytic streptococci, sometimes abbreviated as

GABHS. These disorders are sometimes grouped

together as PANDAS disorders, which stands for Pedia-

tric Autoimmune Neuropsychiatric Disorders Associated

with Streptococci. Some researchers think that the tics

develop when antibodies in the child’s blood produced

in response to the bacteria cross-react with proteins in

the brain tissue. The connection between streptococcal
infections and tic disorders is questioned by some

researchers, however, on the grounds that most children

have a GABHS infection at some point in their early

years, but the vast majority (95 percent) do not develop

OCD or a tic disorder. There appears to be a closer con-

nection between Sydenham’s chorea, which is a move-

ment disorder, and GABHS infections than between tic
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disorders and these infections. One prospective study

done at Yale reported in 2004 that new GABHS infec-

tions do not appear to cause a worsening of tics in chil-

dren diagnosed with OCD or Tourette syndrome.

Neuroimaging studies have shown that tic disorders

are related to abnormal levels of neurotransmitters

known as dopamine, serotonin, and cyclic AMP in cer-

tain parts of the brain. A neurotransmitter is a chemical

produced by the body that conveys nerve impulses across

the gaps (synapses) between nerve cells. In addition to

abnormalities in the production or absorption of these

chemical messengers, imaging studies indicate that the

blood flow and metabolism in a part of the brain called

the basal ganglia are abnormally low. The basal ganglia

are groups of nerve cells deep in the brain that control

movement as well as emotion and certain aspects of

thinking. In contrast to the low level of blood flow in the

basal ganglia, the motor areas in the frontotemporal cor-

tex of the brain show increased levels of activity.

The various types of tics themselves have already

been described. Other symptoms that may be associated

with tics and tic disorders include obsessive thoughts;

difficulty concentrating or paying attention in school;

forgetfulness; slowness in completing tasks; losing the

thread of a conversation. These symptoms are usually

regarded as side effects of interrupted thinking or beha-

vior caused by the tics.

When to call the doctor

Most cases of mild tics do not require medical treat-

ment and will clear up on their own over time. Doctors

usually recommend that family members try to ignore

simple tics, since teasing or other unwanted attention

may make the tics worse. A visit to the doctor is recom-

mended, however, under any of the following

circumstances:

� The child is falling behind in school because of the

tics.

� The child’s relationships with peers and adults outside

the family are affected by the tics.

� The child cannot carry out activities of daily living

(self-feeding, bathing, getting dressed, etc.).

� The child has fallen, injured himself, or developed

other physical problems because of the tics.

� Other family members have or have had tic disorders.

� The child has recently had an episode of strep throat or

other streptococcal infection.

� The child has been diagnosed with OCD, ADHD, or

depression.

� The tics have come on suddenly.

Diagnosis

Tic disorders are diagnosed by a process of exclud-

ing other possibilities; there are no definitive tests for

these disorders as of the early 2000s. For this reason, the

diagnosis of tic disorders is often delayed or sometimes

missed altogether in milder cases. One study reported an

average delay of five to 12 years between the initial

symptoms and the correct diagnosis. In addition, diagno-

sis is complicated by the fact that children often learn to

mask their tics by converting them to more socially

acceptable or apparently voluntary movements or

sounds.

History and physical examination

The first part of a medical workup for tics is the tak-

ing of a medical history and a general physical examina-

tion. The doctor will want to know whether there is a

family history of tics or tic disorders, whether the child

has been diagnosed with other childhood developmental

or psychiatric disorders, and whether he or she has

recently had strep throat or a similar infection.

The physical examination helps the doctor rule out

such other possible diagnoses as Sydenham’s chorea, a

self-limited movement disorder that most commonly

affects children between five and 15 years of age; other

movement disorders; seizure disorders; encephalitis;
neurosyphilis; Wilson’s disease (a rare inherited disease

that causes the body to retain copper); schizophrenia;
carbon monoxide poisoning; cocaine intoxication;

brain injuries caused by trauma; cerebral palsy; or the
side effects of certain medications, particularly stimu-

lants and antiepileptic drugs.

The doctor may not be able to observe the tic(s) dur-

ing the child’s first office visit, often because the child

has learned to suppress or mask them. In some cases, a

follow-up visit may be scheduled, or the doctor may

refer the child to a child psychiatrist or neurologist for

further observation. Another approach that can be used

to confirm the diagnosis is to audiotape or videotape the

child at home or in another less stressful setting.

Psychiatric inventories

Most child psychiatrists will administer the Yale

Global Tic Severity Scale (YGTSS) during the intake

interview and at follow-up visits in order to identify the

particular tic disorder affecting the child, identify comor-

bid disorders if present, evaluate the severity of the tics,

and monitor the child’s response to treatment.

The YGTSS, which was first published in 1989, is a

semi-structured interview that is widely used by

researchers who study tic disorders. ‘‘Semi-structured’’
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means that it is an open-ended set of questions that allow

the child’s parents to describe the tics and other symp-

toms in detail rather than just answer brief yes-or-no

questions.

Laboratory tests

As mentioned earlier, there are no laboratory tests to

diagnose tics as such. In some cases, however, the doctor

may order a blood test to rule out Wilson’s disease or

other metabolic disorders, or order a throat culture if

the child has recently had strep throat. If the doctor sus-

pects that the child has a PANDAS disorder, he or she

may order a blood test to measure the level of antibodies

against group A streptococci.

Imaging studies

As of 2004, imaging studies were not routinely per-

formed on children or adolescents with tics unless the

doctor suspects a brain injury, infection, or structural

abnormality. Magnetic resonance imaging (MRIs),

PET scans, and single-photon emission computed
tomography (SPECT) scans have been used by

researchers, however, to study the brains of patients

diagnosed with Tourette syndrome.

In the summer of 2004, two engineers in Taiwan

reported on the development of a computerized diagnos-

tic system that will allow radiologists to use SPECT ima-

ging to distinguish between chronic tic disorder and

Tourette syndrome with a much higher degree of accu-

racy. The system appears to be potentially useful in

speeding up the process of diagnosis and allowing earlier

treatment of TS.

Treatment

After psychoanalysis was discredited in the 1970s as

a treatment for tic disorders, some doctors urged using

such antipsychotic drugs as haloperidol (Haldol) to treat

TS by suppressing the tics. These drugs, which are some-

times called neuroleptics, have severe side effects and

are likely to interact with other medications that the child

may be taking. In addition, tics are increasingly recog-

nized as complex phenomena that have an emotional as

well as a physical dimension. As a result, the treatment

of tic disorders has changed in the early 2000s in the

direction of minimizing the use of medications in favor

of a multidisciplinary approach.

The approach to assess a child with a tic disorder is

as follows:

� Administer the YGTSS in order to evaluate the areas of

the child’s functioning that are most severely affected

by the tics.

� Identify any comorbid disorders if present. In many

cases, the tics do not interfere with the child’s life as

much as ADHD, OCD, or depression. ADHD should

be the primary target of management in children diag-

nosed with a tic disorder and comorbid ADHD.

� Rank the symptoms in order of importance in order to

focus treatment on the ones that are most significant to

the child and the family.

� Emphasize controlling the tics and learning to live with

them rather than trying to eliminate them with drugs.

� Use behavioral and psychotherapeutic approaches as

well as medications.

� Involve the patient’s teachers and other significant

adults as well as parents in order to help monitor the

child’s symptoms and response to treatment.

Medications

There is no medication that can cure a tic disorder;

all drugs that are used to treat these disorders as of the

early 2000s are used only to manage tics. In general, doc-

tors prefer to avoid medications in treating mild tics;

start the treatment of moderate or severe tics with medi-

cations that have relatively few side effects, and pre-

scribe stronger drugs only when necessary.

Children whose throat cultures or blood tests are

positive for a GABHS infection are treated aggressively

with antibiotics, most commonly penicillin V.

Psychotherapy

Psychotherapy for tics and tic disorders typically

involves education about tic disorders and therapy for

the family as well as individual treatment for the child.

The American Academy of Child and Adolescent Psy-

chiatry (AACAP) urges parents to avoid blaming or pun-

ishing the child for the tics, as shaming or harsh treat-

ment increases the child’s level of emotional stress and

usually makes the tics worse.

Cognitive-behavioral approaches are the most com-

mon type of individual psychotherapy used to treat tics

and tic disorders. Specific behavioral approaches include

the following:

� Massed negative practice: In this form of behavioral

treatment, the child is asked to perform the tic inten-

tionally for specified periods of time interspersed with

rest periods.
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� Competing response training: This is a form of treat-

ment of motor tics in which the child is taught to make

the opposite movement to the tic.

� Self-monitoring: In awareness training, the child keeps

a diary, small notebook, or wrist counter for recording

tics. It is supposed to reduce the frequency of tic bouts

by increasing the child’s awareness of them.

� Contingency management: This approach works best

in the home and is usually carried out by the parents.

The child is praised or rewarded for not performing the

tics and for replacing them with acceptable alternative

behaviors.

As of the early 2000s, however, no controlled stu-

dies have been done comparing the effectiveness of

these various behavioral approaches. At best, they appear

to produce mixed results.

Surgery

Surgery is used very rarely to treat tic disorders; it is

usually tried only if the tic has not responded to any med-

ication and interferes significantly with the patient’s life.

Some patients with TS, however, have been successfully

treated with stereotactic surgery involving high-fre-

quency stimulation of the thalamus. Stereotactic surgery

involves an approach that calculates angles and distances

from the outside of the patient’s skull to locate very

small lesions or structures deep inside the brain. It allows

the surgeon to remove tissue or treat injured areas

through much smaller incisions.

Alternative treatments

The place of alternative or complementary therapies

in treating tics is debated. One group of Chinese physi-

cians reported successfully treating patients diag-

nosed with TS with acupuncture. However, a group of

researchers studying traditional medicine in Bali found it

ineffective in treating tic disorders, and a second group

at Johns Hopkins reported that relaxation therapy did not

have a statistically significant effect in treating children

diagnosed with TS. There is also some evidence that

gingko, ginseng, and some other herbs taken for their sti-

mulant effects may increase the severity of tics in chil-

dren and adolescents.

Nutritional concerns

Although some nutritionists have suggested a possi-

ble connection between sugar or food coloring and tic

severity, no studies published as of 2004 had demon-

strated such a connection. One study done at the Univer-

sity of Kansas did find a connection between caffeine
(which is found in cola beverages and some other soft

drinks as well as tea and coffee) consumption and tic

severity in children. The study sample, however, was

quite small.

Prognosis

The prognosis for most tics and tic disorders is quite

good. In the majority of cases, the tics diminish in sever-

ity and eventually disappear as the child grows older.

Even in Tourette syndrome, about 85 percent of children

find that their tics diminish or go away entirely during or

after adolescence. Tics that persist beyond the teenage

years, however, usually become permanent.

Factors associated with a poorer prognosis for all tic

disorders include the following:

� history of complications during the child’s birth

� chronic physical illness in childhood
� physical or emotional abuse in the family or a history

of family instability

� exposure to anabolic steroids or cocaine
� comorbid psychiatric or developmental disorders

Prevention

There are no known ways to prevent either tics or tic

disorders.

Nutritional concerns

In some cases, parents may find it helpful to monitor

the child’s intake of cola, iced tea, other drinks contain-

ing caffeine, and certain herbal teas.

Parental concerns

Parental concerns related to tics and tic disorders are

difficult to address in general terms, because tics can

range in type and severity from simple noises or move-

ments of short duration that do not attract much attention

from others to complex tics of a physically harmful or

socially embarrassing nature that attract a lot of atten-

tion. In addition, tics must often be managed in the con-

text of another disorder affecting the child. Since the

treatment of tics is individualized, it is best for parents to

consult with the child’s doctor(s) regarding special edu-

cational programs or settings, explaining the tics or tic

disorder to others, dealing with the side effects of medi-

cations, and managing rage attacks or other symptoms

that may be associated with the tics.

See alsoMovement disorders; Tourette syndrome.
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Basal ganglia—Brain structure at the base of the cer-
ebral hemispheres involved in controlling
movement.

Chorea—Involuntary movements in which the arms
or legs may jerk or flail uncontrollably.

Comorbidity—A disease or condition that coexists
with the disease or condition for which the patient is
being primarily treated.

Compulsion—A repetitive or ritualistic behavior that
a person performs to reduce anxiety. Compulsions
often develop as a way of controlling or ‘‘undoing’’
obsessive thoughts.

Coprolalia—The involuntary use of obscene
language.

Copropraxia—The involuntary display of unaccep-
table/obscene gestures.

Dopamine—A neurotransmitter made in the brain
that is involved in many brain activities, including
movement and emotion.

Dyskinesia—Impaired ability to make voluntary
movements.

Echolalia—Involuntary echoing of the last word,
phrase, or sentence spoken by someone else.

Echopraxia—The imitation of the movement of
another individual.

Multifactorial—Describes a disease that is the pro-
duct of the interaction of multiple genetic and envir-
onmental factors.

Neuroleptic—Another name for the older type of

antipsychotic medications, such as haloperidol and
chlorpromazine, prescribed to treat psychotic
conditions.

Neurotransmitter—A chemical messenger that
transmits an impulse from one nerve cell to the next.

Palilalia—A complex vocal tic in which the child
repeats his or her own words, songs, or other
utterances.

PANDAS disorders—A group of childhood disorders
associated with such streptococcal infections as
scarlet fever and strep throat. The acronym stands for
Pediatric Autoimmune Neuropsychiatric Disorders
Associated with Streptococci.

Semi-structured interview—A psychiatric instru-
ment characterized by open-ended questions for dis-
cussion rather than brief questions requiring yes or
no answers.

Stereotactic technique—A technique used by neu-
rosurgeons to pinpoint locations within the brain. It
employs computer imaging to guide the surgeon to
the exact location for the surgical procedure.

Stereotyped—Having a persistent, repetitive, and
senseless quality. Tics are stereotyped movements or
sounds.

Streptococcus—Plural, streptococci. Any of several
species of spherical bacteria that form pairs or
chains. They cause a wide variety of infections
including scarlet fever, tonsillitis, and pneumonia.

Tic—A brief and intermittent involuntary movement
or sound.
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Time-out procedure

Definition

Time out is a technique in which a child is removed

from activity and forced to sit alone for a few minutes in

order to calm down.

Description

The time out has become an increasingly popular

method of dealing with children’s inappropriate beha-

vior. If a child becomes too aggressive or angry, the par-

ent or caregiver may remove the child from the upsetting

situation. Parents may have a special place in the home

for time outs: in the child’s room, in a certain chair, or on

a rug in an out-of-the-way place. The child may be

allowed to end the time out when he or she is ready or

told to stay in the time-out place for a specific length of

time. The time should be very short—one guide suggests

a minute for each year of the child’s age—as most young

children cannot easily comprehend longer time spans.

The time out is not used as a punishment so much as

an opportunity for the child to try to regain control of

emotions. Some children can accomplish this by them-

selves, and being removed from a stressful play situation
is all that they need. Other children may not be able to

recover their equilibrium without help from an adult.

The parent or caregiver may ask the child to try to calm

down alone in the time-out spot and then give attention

only after the child has made some effort.

It should be clear to the child that the time out is not

punitive, and a child should not feel humiliated for hav-

ing a time out. The time-out area should not be a con-

straining or frightening place, such as a locked closet.

The time out should serve to teach the child to manage

strong feelings safely, and after he or she has done so,

the child should be praised for calming down.

There may be other techniques parents or caregivers

can use before a time out becomes necessary. If an activ-

ity is too stressful to one or more children, it may be bet-

ter to end the activity. Changing the situation may restore

tempers more readily than a spell of reflection. If chil-

dren are fighting because they are hungry or tired, then

that need should be addressed. Children may benefit

most from a time out if the issues of aggression or out-

of-control behavior have been discussed at a time when

the child was not upset. Although the goal of time out

may be to teach the child to take responsibility for con-

trolling his or her own behavior, depending on the age

and temperament of the child, this may not be possible

without support and comfort from parents or other con-

cerned adults.

Toddlerhood

Children under three may not be mature enough to

comprehend a time out, although for some it may be an

effective tool.
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Preschool

Time outs are usually most effective with preschool-

age children. If time outs are used in a preschool or day-
care situation, parents may want to discuss this with the

teachers or caregivers so that time outs can be used con-

sistently in situations at home too. Time outs for this age

group should be very brief.

School age

School age children may be more resistant to the

concept of time out. It is usually possible to give these

children a certain sense of autonomy by having them

help choose the time out location (when they are not

angry) and allowing them to take themselves there. If

they do not comply, this age group often responds well

to being grounded until they choose to complete the time

out.

Common problems

Many times children will vocalize their distress

while they are in time out. Not insisting that children

maintain silence for the completion of time out can be

helpful, because it allows children to vent their feelings

and makes time out easier to complete successfully.

Children who leave time out before time is up can be

gently held in place or put in a room while the parent

holds the door shut. The room should not contain any-

thing valuable or fragile and should not contain book-

shelves or other things that the child may be able to pull

and injure him or her self with.

Parental concerns

Children are often very vocally adverse to time outs,

but time outs have been found to be effective ways of

changing behavior in many children. Helping the child

understand what behavior caused the time out and what

kind of behavior is considered acceptable will help the

child change the behavior in the future. Children cannot

change their behavior if they do not know what is

expected of them. Children’s angry behavior, especially

during the beginning of a time out, can be embarrassing

for the parent, so it may be helpful if the situation arises

in a public place to have the time out in a bathroom or in

the car while always keeping the child in sight.

When to call the doctor

The doctor should be consulted if the child is very

violent to him or herself or others during time out, or if

behavior does not improve after time outs have been reg-

ularly enforced over a few weeks.
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Toddler elbow seeNursemaid’s elbow

TOF see Tetralogy of Fallot

Toilet training
Definition

Toilet training is the process of teaching a young

child to control the bowel and bladder and use the bath-

room for elimination. A child is considered to be toilet

trained when he or she initiates going to the bathroom

and can adjust clothing necessary to urinate or have a

bowel movement. Toilet training is sometimes called toi-

let learning or potty training.

Description

The average age at which children complete toilet

training in the United States is approximately three years

old. In some cases children learn bladder control first;

others learn bowel control before bladder control. Con-

trol is generally first achieved during the daytime, well

before a child is able to stay dry at night.

Some children achieve some control over bladder

and/or bowel movements as early as nine months of age

and are able to cooperate in controlling themselves to

some degree by the age of 12 to 15 months. Most experts

agree, however, that toilet training should only be

initiated when a child exhibits certain signs of readiness

that usually appear between the ages of two and three

years of age. Unlike infants, toddlers know when they

are urinating or defecating and may assume certain pos-

tures or become quiet when they are about to move their
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bowels. They have also learned the vocabulary their

family uses for elimination. Another sign is a sense of

fastidiousness and desire for order that appears at this

stage of development. Children are likely to ask parents

to change their dirty diapers right away, and they show a

general interest in orderliness that can be harnessed for

purposes of toilet training. A child this age also has a

pronounced desire to imitate the parent of the same sex,

a trait that can be used to advantage in enticing her to use

the toilet. Lastly, the child will begin to show signs of

being able to delay urination or bowel movements such

as waking from sleep still dry or refraining from urinat-

ing or defecating for longer periods of time while not

wearing a diaper.

Strategies

Child care experts generally recommend a strategy

that uses praise as a motivator, has little pressure from

the parents, and is fun for the child. It has been found

that when parents wait until their toddler has attained the

greatest possible degree of readiness, the process is

easier, faster, and accompanied by fewer lapses. The

emphasis is on letting the child proceed at his own pace,

motivated by the desire to be a ‘‘big boy’’ or ‘‘big girl’’

and imitate his parents. Measures that may cause pres-

sure and anxiety need to be avoided.

The first step in toilet training is to purchase a potty.

There are different versions of potties, including ones

that sit on the floor and are emptied after each use, ones

that have cups to protect against splatters, and ones that

sit on top of an adult toilet with or without a step stool

for the child to climb up to it. The floor-level model is

most often recommended for the first stages of toilet

training. Some recommend taking the child to the store

to help pick out his or her own potty, then helping to per-

sonalize it with a name, stickers, paint, etc., with the gen-

eral idea of making the potty a prized possession of the

child’s, not something to be feared.

The child should first spend some time sitting on the

potty, first while clothed and then with clothes removed,

so that he or she is comfortable sitting on it. The connec-

tion between what she is doing on her small potty and

what the adults and siblings do on the big potty should be

emphasized. One suggestion is to bring the child to the

potty with a dirty diaper and the contents placed in it so

he or she can see that this is where they belong. Parents

should watch for cues from the child that he or she may

be about to urinate or have a bowel movement, such as a

concentrated look, yanking at his or her diaper, squat-

ting, or grunting. Often this behavior will happen first

thing in the morning, right after a nap, or approximately

20 minutes after a meal. The child should be taken to the

potty, his or her diaper should be removed, and the child

encouraged to sit for at least one minute. Some children

may enjoy reading a book or singing a song while wait-

ing. Special read-aloud books about toilet training are

popular. Parents should never strap a child into a potty or

force him or her to sit on it. If the child has not used the

potty after five minutes or so, he or he should be encour-

aged to get dressed and try again soon.

The general consensus from experts is that much

encouragement and praise should be used when a child

cooperates with toilet training and when he or she begins

to urinate or defecate in the potty. Rewards such as hugs

and kisses, verbal praise, stickers, stars, or favorite treats

can be used when the child uses the potty or tells a parent

he or she has to use it. Pull-up diapers or plastic training

pants can be purchased so that the child can remove

them him or herself. For many children, simply progres-

sing from diapers to training pants and then to regular

underpants is an incentive in itself. When accidents

occur, they should be treated casually; punishment, teas-

ing, or chastising should be avoided.

Nighttime training usually begins when a child can

stay dry all day, for at least four to six hours. Girls

usually reach this point before boys; some girls begin to

stay dry at naptime and even occasionally at night before

the age of two. After the age of two, dry nights become

more frequent: 45 percent of girls and 35 percent of boys

stay dry at night at the ages of two to three. With many

children, nighttime training is not done until the age of

three and, in many cases, not complete until four or five.

The signal from the child’s bladder has to be strong

enough to wake him from sleep and get him to the bath-

room at least once or twice a night. As many as 25 per-

cent of children have relapses after they have been dry at

night for six months or longer, usually due to a tempor-

ary stressor. In a minority of children, nighttime bladder

control does not develop until after the age of five; this

situation often occurs in families where there is a history

of enuresis (bedwetting).

Common problems

In some cases a child may resist all toilet training

efforts from the parents, some going so far as to resist sit-

ting on the potty or even holding back bowel movements.

Toilet training resistance may be the result of a parent

over-admonishing the child when accidents are made or

the child does not use the potty when directed. In some

cases the child is simply not ready for toilet learning.

More rarely, resistance can be caused by a condition that

causes the child pain when he or she uses the potty, such

as painful urination associated with a urinary tract infec-

tion. If a child is uncooperative during the toilet training
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process, parents can try letting the child initiate the pro-

cess when he or she is ready, using rewards and positive

feedback each time the child is successful in using the

potty or goes a whole day without soiling his or her

pants, replacing the child’s diaper or training pants with

regular underwear or having the child change his or her

own clothes when accidents occur.

One potential negative effect of resistance is that the

child can hold back bowel movements, resulting in con-
stipation. This in turn makes elimination uncomfortable

and even painful, creating even greater reluctance and

resistance on the part of the child. Severe cases of consti-

pation can cause painful anal fissures, fecal soiling

(encopresis), or rectal enlargement. Unusual delays in

toilet training normal children or regressions to soiling

generally indicate family stress and/or underlying emo-

tional problems and may require counseling to be effec-

tively resolved.

Parental concerns

Toilet training is often a dreaded and frustrating task

for parents. The process can go more smoothly for parent

and child if parents are educated on training techniques

that emphasize waiting until a child shows signs of readi-

ness before initiating training and taking a child-oriented

approach.

When to call the doctor

Parents should contact a healthcare provider if their

child exhibits any of the following behaviors:

� holding back bowel movements or constipation

� evidence of painful urination or defecation
� extended toilet training resistance (i.e. lasts several

months)
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Tonsillitis

Definition

Tonsillitis is an infection and swelling of the tonsils,

which are oval-shaped masses of lymph gland tissue

located on both sides of the back of the throat.

Description

The tonsils normally help to prevent infections.

They act like filters to trap bacteria and viruses entering

the body through the mouth and sinuses. The tonsils also

stimulate the immune system to produce antibodies that

help fight infections. Anyone of any age can have tonsil-

litis; however, it is most common in children between

the ages of five and 15 years.

Transmission

Tonsillitis is transmitted from one person to another

in the same way that many common diseases are, such as

by coughing and sneezing. It can also spread when a

child touches his or her nose and then other children’s

toys or by children eating or drinking with the same

utensils. Children with bacterial tonsillitis are usually no

KEY TERMS

Encopresis—Fecal incontinence that can occur as
a result of stress or fear.
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longer contagious 24 hours after beginning a course of

antibiotics.

Demographics

Tonsillitis is very common among children. Nearly

all children will have some form of tonsillitis at least

once.

Causes and symptoms

Tonsillitis is caused by viruses or bacteria that make

the tonsils swell and become inflamed. Most cases of

tonsillitis are caused by viruses, which cannot be treated

with antibiotics. A mild or severe sore throat is one of

the first symptoms of tonsillitis. Symptoms can also

include fever, chills, tiredness, muscle aches, earache,

pain or discomfort when swallowing, and swollen glands

in the neck. Very young children may be fussy and stop

eating. When a doctor or nurse looks into the mouth with

a flashlight, the tonsils may appear swollen and red.

Sometimes, the tonsils will have white or yellow spots or

flecks. Symptoms usually last four to six days.

When to call the doctor

If the child is displaying the symptoms of tonsillitis

and has had a sore throat for more than 48 hours, espe-

cially when accompanied by a fever, a doctor should be

called. The doctor can determine if the child has tonsilli-

tis, if it is bacterial or viral, and treat the problem accord-

ingly. If the child cannot breathe or cannot swallow

emergency medical attention should be sought.

Diagnosis

The diagnosis of tonsillitis is made from the visible

symptoms and a physical examination of the patient. The

doctor examines the eyes, ears, nose, and throat, looking

at the tonsils for signs of swelling, redness, or discharge.

A careful examination of the throat is necessary to rule

out diphtheria and other conditions that may cause a

sore throat. Since most sore throats in children are caused

by viruses rather than bacteria, the doctor may take a

throat culture in order to test for the presence of strepto-
coccal bacteria. A throat culture is performed by wiping

a cotton swab across the tonsils and back of the throat

and sending the swab to a laboratory for culturing. Strep-

tococcus pyogenes, the bacterium that causes ‘‘strep’’

throat, is the most common bacterial agent responsible

for tonsillitis. Depending on what type of test is used for

strep, the doctor may be able to determine within a few

minutes if S. pyogenes is present. The quick tests for

strep are not as reliable as a laboratory culture, which

can take 24 to 48 hours. If the results of a quick test are

positive, however, the doctor can prescribe antibiotics

right away. If the quick test results are negative, the doc-

tor can do a throat culture to verify the results and wait

for the laboratory report before prescribing antibiotics. A

blood test may also be done to rule out a more serious

infection or condition and to check the white blood cell

count to see if the body is responding to the infection. In

some cases, the doctor may order blood tests for mono-

nucleosis, since about one third of patients with mononu-

cleosis develop streptococcal infections of the tonsils.

Treatment

Treatment of tonsillitis usually involves keeping the

patient comfortable while the illness runs its course. This

supportive care includes bed rest, drinking extra fluids,

gargling with warm salt water, and taking pain relievers.

Children under the age of 12 should not be given aspirin

as a pain reliever because of the threat of Reye’s syn-
drome. Frozen juice bars and cold fruit drinks can bring

some temporary relief of sore throat pain. Drinking

warm tea or broth can also be soothing. If the throat cul-

ture shows that S. pyogenes is present, penicillin or other

antibiotics will be prescribed. An injection of benzathine

or procaine penicillin may be most effective in treating

the infection, but it is also painful. If an oral antibiotic is

prescribed, it must be taken for the full course of treat-

ment, usually 10 to 14 days, even if the symptoms are no

longer present. If the child has several episodes of severe

tonsillitis, the doctor may recommend a tonsillectomy,

which is the surgical removal of the tonsils.

Alternative treatment

Strengthening the immune system is important

whether tonsillitis is caused by bacteria or viruses. Naturo-

paths often recommend dietary supplements of vitamin C,

bioflavonoids, and beta-carotenes, found naturally in

fruits and vegetables, to ease inflammation and fight

infection. A variety of herbal remedies also may be help-

ful in treating tonsillitis. Calendula (Calendula officinalis)
and cleavers (Galium aparine) target the lymphatic sys-

tem, while echinacea (Echinacea spp.) and astragalus

(Astragalus membranaceus) stimulate the immune sys-

tem. Goldenseal (Hydrastis canadensis), myrrh (Commi-
phora molmol), and bitter orange act as antibacterials.

Lomatium dissectum and ligusticum porteri have an anti-

viral action. Some of the homeopathic medicines that may

be used to treat symptoms of tonsillitis include:

� arsenicum
� belladonna
� hepar sulphuris
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� lachesis
� lycopodium
� mercurius

� phytolacca
� rhus toxicodendron

As with any condition, the treatment and dosage

should be appropriate for the particular symptoms and

age of the patient.

Prognosis

Tonsillitis usually resolves within a few days with

rest and supportive care. Treating the symptoms of sore

throat and fever will make the child more comfortable. If

fever persists for more than 48 hours, however, or is

higher than 102�F (38.9�C) the child should be seen by a

doctor. If antibiotics are prescribed to treat an infection,

they should be taken as directed for the complete course

of treatment, even if the child starts to feel better in a few

days. Prolonged symptoms may indicate that the child

has other upper respiratory infections, most commonly

in the ears or sinuses. An abscess behind the tonsil (a

peritonsillar abscess) may also occur. In rare cases, a per-

sistent sore throat may point to more serious conditions,

such as rheumatic fever or pneumonia.

Prevention

The bacteria and viruses that cause tonsillitis are

easily spread from person to person. It is not unusual for

an entire family or several students in the same class-

room to come down with similar symptoms, especially if

S. pyogenes is the cause. The risk of transmission can be

lowered by avoiding exposure to anyone who already

has tonsillitis or a sore throat. Drinking glasses and eat-

ing utensils should not be shared and should be washed

in hot, soapy water before reuse. Old toothbrushes

should be replaced to prevent reinfection. People who

are caring for someone with tonsillitis should wash their

hands frequently to prevent spreading the infection to

others.

Parental concerns

Tonsillitis usually has no long term effects if it is

detected and treated promptly. If it is not treated it can

lead to other medical conditions such as rheumatic fever,

kidney inflammation, or abscesses that could block a

child’s breathing passage.

Resources
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Silverstien, Alvin, Virginia Silverstein, and Laura S. Nunn.

Sore Throats and Tonsillitis. Danbury, CT: Franklin
Watts, 2000.

‘‘Tonsillitis.’’ In Professional Guide to Diseases, 7th ed.
Springhouse, PA: Springhouse Corporation, 2001.
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‘‘Sore Throat.’’ Journal of the American Medical Association
291, no. 13 (April 7, 2004): 1664.

Tish Davidson, A.M.

An examination of this patient’s mouth reveals acute tonsilli-

tis. (� 1993 NMSB. CustomMedical Stock Photo, Inc.)

KEY TERMS

Streptococcus pyogenes—A common bacterium
that causes strep throat and can also cause
tonsillitis.

Tonsillectomy—A surgical procedure to remove
the tonsils. A tonsillectomy is performed if the
patient has recurrent sore throats or throat infec-
tions, or if the tonsils have become so swollen that
the patient has trouble breathing or swallowing.

Tonsils—Common name for the palatine tonsils,
which are lymph masses in the back of the mouth,
on either side of the tongue. Tonsils act like filters
to trap bacteria and viruses.
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Tooth decay
Definition

Tooth decay, which is also called dental cavities or

dental caries, is the destruction of the outer surface

(enamel) of a tooth.

Description

Tooth decay results from the action of bacteria that

live in plaque. Plaque is a sticky, whitish film formed by

a protein in saliva (mucin) and sugary substances in the

mouth. The plaque bacteria sticking to tooth enamel use

the sugar and starch from food particles in the mouth to

produce acid, which destroys the tooth’s enamel.

Baby bottle tooth decay

Baby bottle tooth decay is a dental problem that

develops in infants, especially infants that are put to bed

with a bottle containing a sweet liquid. Baby bottle tooth

decay is also called nursing-bottle caries and bottle-

mouth syndrome. Bottles containing liquids such as

milk, formula, fruit juices, sweetened drink mixes, and

sugar water continuously bathe an infant’s mouth with

sugar. The bacteria in the mouth use this sugar to pro-

duce acid that destroys the child’s teeth. The upper front

teeth are typically the ones most severely damaged; the

lower front teeth are protected to some degree by the ton-

gue. Pacifiers dipped in sugar, honey, corn syrup, or

other sweetened liquids also contribute to baby bottle

tooth decay. The first signs of damage are chalky white

spots or lines across the teeth. As decay progresses, the

damage to the child’s teeth becomes more obvious.

Demographics

Tooth decay is a common health problem, second in

prevalence only to the common cold. It has been esti-

mated that 90 percent of people in the United States have

at least one cavity and that 75 percent of people had their

first cavity by the age of five. Although anyone can have

a problem with tooth decay, children are at particularly

high risk. The good news is the number of children with

cavities in the United States went down in the last few

decades of the twentieth century. Some estimates are

that as of the early 2000s cavities among adolescents

have been reduced by nearly 40 percent. This rate

decrease is explained in part by the fact that more areas

have added fluoride to their drinking water and more

children get regular, good dental care. However, children

still drinking from a bottle anytime after their first birth-

day are more likely to have tooth decay.

Causes and symptoms

Tooth decay requires the simultaneous presence of

three factors: plaque bacteria, sugar, and a vulnerable

tooth surface. Although several microorganisms found in

the mouth can cause tooth decay, the primary disease

agent appears to be Streptococcus mutans. The simple

sugars used by the bacteria are glucose, sucrose, and lac-

tose. They are converted primarily into lactic acid. When

this acid builds up on an unprotected tooth surface, it dis-

solves the minerals in the enamel, creating holes and

weak spots (cavities). As the decay spreads inward into

the middle layer (the dentin), the tooth becomes more

sensitive to temperature and touch. When the decay

reaches the center of the tooth (the pulp), the resulting

inflammation (pulpitis) produces a toothache.

When to call the doctor

If a child complains of tooth or jaw pain and his or

her cheek is swollen, and if he or she has a fever over
100�F (37.8�C), a dentist should be called right away. A

dentist should be called during normal business hours if

the child has tooth or jaw pain for more than a day, if

white spots are noticed on an infant’s teeth, or if there

appear to be any other problems with the teeth or gums.

Diagnosis

Tooth decay develops at varying rates. It may be

found during a routine six-month dental checkup before

the individual is even aware of a problem. In other cases,

the individual may experience common early symptoms,

such as sensitivity to hot and cold liquids or localized

discomfort after eating very sweet foods. The dentist or

dental hygienist may suspect tooth decay if a dark spot

or a pit is seen during a visual examination. Front teeth

may be inspected for decay by shining a light from

behind the tooth. This method is called transillumination.

Areas of decay, especially between the teeth, will appear

as noticeable shadows when the teeth are transillumi-

nated. X rays may be taken to confirm the presence and

extent of the decay. The dentist then makes the final clin-

ical diagnosis by probing the enamel with a sharp

instrument.

Tooth decay in pits and fissures may be differen-

tiated from dark shadows in the crevices of the chewing

surfaces by a dye that selectively stains parts of the tooth

that have lost mineral content. A dentist can also use this

dye to tell whether all tooth decay has been removed

from a cavity before placing a filling.

Damage caused by baby bottle tooth decay is often

not diagnosed until the child has a severe problem,

because many parents do not schedule regular dental
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exams for their small children. It is recommended that a

child’s first trip to the dentist be before one year of age

and that trips to the dentist occur regularly every six

months after that.

Treatment

To treat most cases of tooth decay in older children,

the dentist removes all decayed tooth structure, shapes

the sides of the cavity, and fills the cavity with an appro-

priate material, such as silver amalgam or composite

resin. The filling is put in to restore and protect the tooth.

If decay has attacked the pulp, the dentist or a specialist

called an endodontist may perform root canal treatment

and then cover the tooth with a crown.

In cases of baby bottle tooth decay, the dentist must

assess the extent of the damage before deciding on the

treatment method. If the problem is caught early, the

teeth involved can be treated with fluoride, followed by

changes in the infant’s feeding habits and better oral
hygiene. Primary teeth with obvious decay in the enamel

that has not yet progressed to the pulp need to be pro-

tected with stainless steel crowns. Fillings are not usually

an option in small children because of the small size of

their teeth and the concern of recurrent decay. When the

decay has advanced to the pulp, pulling the tooth is often

the treatment of choice. Unfortunately, loss of primary

teeth at this age may hinder the young child’s ability to

eat and speak. It may also have negative effects on the

alignment and spacing of the permanent teeth when they

come in.

Prognosis

With timely diagnosis and treatment, the progres-

sion of tooth decay can be stopped relatively painlessly.

If the pulp of the tooth is infected, the infection may be

treated with antibiotics prior to root canal treatment or

extraction. The longer the decay goes untreated, how-

ever, the more destructive it becomes and the longer and

more intensive the necessary treatment will be. In addi-

tion, an individual with two or more areas of tooth decay

is at increased risk of developing additional cavities.

Prevention

It is easier and less expensive to prevent tooth decay

than to treat it. The four major prevention strategies are

proper oral hygiene, fluoride, sealants, and attention to

diet.

Oral hygiene

The best way to prevent tooth decay is to brush the

teeth at least twice a day, preferably after every meal and

snack, and floss daily. Cavities develop most easily in

spaces that are hard to clean. These areas include surface

grooves, spaces between teeth, and the area below the

gum line. Effective brushing cleans each outer tooth sur-

face, inner tooth surface, and the horizontal chewing sur-

faces of the back teeth, as well as the tongue. Flossing

once a day helps prevent gum disease by removing food

particles and plaque at and below the gum line, as well as

between teeth. Patients should visit their dentists every

six months for oral examination and professional

cleaning.

Parents can easily prevent baby bottle tooth decay

by not allowing a child to fall asleep with a bottle con-

taining sweetened liquids. If a bottle is necessary when

the child is falling asleep it should be filled only with

plain, unsweetened water. The child should be intro-

duced to drinking from a cup around six months of age

and usually weaned from bottles by 12 months. If an

infant seems to need oral comfort between feedings, a

pacifier specially designed for the mouth may be used.

Pacifiers, however, should never be dipped in honey,

corn syrup, or other sweet liquids.

After the eruption of the first tooth, parents should

begin routinely wiping the infant’s teeth and gums with a

moist piece of gauze or a soft cloth, especially right

before bedtime. Parents may begin brushing a child’s

teeth with a small, soft toothbrush at about two years of

age, when most of the primary teeth have come in. They

should apply only a very small amount (the size of a pea)

of toothpaste containing fluoride. Too much fluoride

may cause spotting (fluorosis) of the tooth enamel. As

the child grows, he or she will learn to handle the tooth-

brush, but parents should control the application of

toothpaste and do the follow-up brushing until the child

is about seven years old.

Fluoride application

Fluoride is a natural substance that slows the

destruction of enamel and helps to repair minor tooth

decay damage by remineralizing tooth structure. Tooth-

paste, mouthwash, fluoridated public drinking water, and

vitamin supplements are all possible sources of fluoride.

Children living in areas without fluoridated water should

receive 0.25 mg/day of fluoride before age three, 0.5 mg/

day of fluoride from three to six years of age, and 1 mg/

day after age six. Sometimes children can also have their

teeth treated with fluoride at the dentist’s office.
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Sealants

Because fluoride is most beneficial on the smooth

surfaces of teeth, sealants were developed to protect the

irregular surfaces of teeth. A sealant is a thin plastic coat-

ing that is painted over the grooves of chewing surfaces

to prevent food and plaque from being trapped there. Sea-

lant treatment is painless, because no part of the tooth is

removed, although the tooth surface is etched with acid

so that the plastic will adhere to the rough surface. Sea-

lants are usually clear or tooth-colored, making them less

noticeable than silver fillings. They cost less than fillings

and can last up to 10 years, although they should be

checked for wear at every dental visit. Children should

get sealants on their first permanent ‘‘six-year’’ molars,

which come in between the ages of five and seven, and

on the second permanent ‘‘12-year’’ molars, which come

in between the ages of 11 and 14. Sealants should be

applied to the teeth shortly after they erupt, before decay

can set in. Although sealants have been used in the United

States for about 25 years, one survey by the National

Institute of Dental Research reported that fewer than 8

percent of American children have them.

Diet

The risk of tooth decay can be lowered by choosing

foods wisely and eating less often. Foods high in sugar

and starch, especially when eaten between meals,

increase the risk of cavities. The bacteria in the mouth

use sugar and starch to produce the acid that destroys the

enamel. The damage increases with more frequent eating

and longer periods of eating. For better dental health,

children should eat a variety of foods, limit the number

of snacks, avoid sticky and overly sweetened foods, and

brush often after eating. Drinking water is also beneficial

for rinsing food particles from the mouth. Children can

be taught to rinse their mouth out with water after eating

if they are unable to brush after lunch at school.

Parental concerns

If tooth decay is not treated, it can result in other,

more serious, problems involving the gums, cheeks, or

jaw. Baby bottle tooth decay that is not treated quickly

can result in the affected teeth being removed. Although

the child will eventually develop adult teeth to replace

the baby teeth, missing baby teeth can result in over-

crowding when the adult teeth come in. Missing baby

teeth can also result in the adult teeth coming in crooked,

the child having to chew on one side of his or her mouth,

and speech delays. As of 2004, most cavities could be

fixed without much discomfort by a medical professional

and without any serious longterm consequences if the

cavities are found and treated early.

Normal tooth Tooth with cavity

Cavity

Gingiva

Nerve

Bone

Pulp

Gum

Periodontal
membrane

Tooth decay is the destruction of the outer surface, or enamel, of a tooth. It is caused by acid buildup from plaque bacteria,

which dissolve the minerals in the enamel and create cavities. (Illustration by Electronic Illustrators Group.)
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Toothache

Definition

A toothache is any pain or soreness within or around

a tooth, indicating inflammation and possible infection.

Description

A toothache may feel like a sharp pain or a dull

ache. The tooth may be sensitive to pressure, heat, cold,

or sweets. In cases of severe pain, identifying the pro-

blem tooth is often difficult. Any patient with a tooth-

ache should see a dentist for diagnosis and treatment.

Most toothaches get worse if left untreated.

Demographics

Toothaches are common. Yet people have fewer

cavities on average in the early 2000s than they did in

the nineteenth or twentieth century, in part because in

the late 1900s many towns added fluoride to the drinking

water and many dentists began prescribing fluoride

tablets as a preventative measure. Fewer cavities and bet-

ter tooth health have reduced the number of toothaches.

Causes and symptoms

Toothaches may result from any of a number of

causes:

� tooth decay (dental caries)

� inflammation of the tooth pulp (pulpitis)

� abscesses
� gum disease, including periodontitis

� loose or broken filling
� cracked or impacted tooth

� exposed tooth root
� food wedged between teeth or trapped below the gum

line

KEY TERMS

Amalgam—A mixture (alloy) of silver and several
other metals used by dentists to make fillings for
cavities.

Caries—The medical term for tooth decay.

Cavity—A hole or weak spot in the tooth surface
caused by decay.

Dentin—The middle layer of a tooth, which makes
up most of the tooth’s mass.

Enamel—The hard, outermost surface of a tooth.

Fluoride—A chemical compound containing
fluorine that is used to treat water or applied
directly to teeth to prevent decay.

Mucin—A protein in saliva that combines with
sugars in the mouth to form plaque.

Plaque—A sticky, colorless film of bacteria, sugars,
and mucin that forms on teeth and causes tooth
decay.

Pulp—The soft, innermost layer of a tooth that con-
tains its blood vessels and nerves.

Sealant—A thin plastic substance that is painted
over teeth as an anti-cavity measure to seal out
food particles and acids produced by bacteria.

Transillumination—A technique of checking for
tooth decay by shining a light behind the patient’s
teeth. Decayed areas show up as spots or shadows.
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� tooth nerve irritated by clenching or grinding of teeth

(bruxism)

� pressure from congested sinuses

� traumatic injury

When to call the doctor

If the toothache lasts for more than 24 hours an

appointment with the dentist should be made. If there is

fever, swelling, intense pain, or bleeding in addition to

the toothache the dentist should be seen right away.

Diagnosis

Diagnosis includes identifying the location of the

toothache, as well as the cause. The dentist begins by

asking the patient specific questions about the toothache,

including the types of foods that make the pain worse,

whether the tooth is sensitive to temperature or biting,

and whether the pain is worse at night. The dentist then

examines the patient’s mouth for signs of swelling, red-

ness, and obvious tooth damage. The presence of pus

indicates an abscess or gum disease. The dentist may

flush the sore area with warm water to dislodge any food

particles and to test for sensitivity to heat. The dentist

may then dry the area with gauze to determine sensitivity

to touch and pressure. The dentist may probe tooth cre-

vices and the edges of fillings with a sharp instrument,

looking for areas of tooth decay. Finally, the dentist may

take x rays, looking for evidence of decay between teeth,

a cracked or impacted tooth, or a disorder of the underly-

ing bone.

Treatment

Treatment depends on the underlying cause of the

toothache. If the pain is due to tooth decay, the dentist

will remove the decayed area and restore the tooth with a

filling of silver amalgam or composite resin. Loose or

broken fillings are removed, new decay cleaned out, and

a new filling is placed. If the pulp of the tooth is

damaged, root canal therapy is needed. The dentist or a

specialist called an endodontist removes the decayed

pulp, fills the space left behind with a soothing paste,

and covers the tooth with a crown to protect and seal it.

If the damage cannot be treated by these methods, or

if the tooth is impacted, the tooth must be extracted. If

the dentist finds an infection, antibiotics are given to

treat it.

Toothaches should always be professionally treated

by a dentist. Some methods of self-treatment, however,

may help manage the pain until professional care is

available:

� rinsing with warm salt water

� using dental floss to remove any food particles

� taking acetaminophen (Tylenol) or ibuprofen (Advil)

to relieve pain (Aspirin is not recommended for chil-

dren because of the risk of Reye’s syndrome.)

� applying a cold compress against the outside of the

cheek

� using clove oil (Syzygium aromaticum) to numb the

gums (The oil may be rubbed directly on the sore area

or used to soak a small piece of cotton and applied to

the sore tooth. Clove oil should not be put on the ton-

gue because it often burns or stings.)

Alternative treatment

Toothaches caused by infection or tooth decay must

be treated by a dentist. Several alternative therapies may

be helpful for pain relief until dental treatment is avail-

able. Clove oil (Syzygium aromaticum) may be rubbed

on sensitive gums to numb them or added to a small cot-

ton pellet that is then placed into or over a hole in the

tooth. The herb corydalis (Corydalis yanhusuo) may also

help relieve toothache pain. Pain also may be reduced by

using acupressure, acupuncture, or reiki.

Prognosis

Prompt dental treatment provides a positive out-

come for toothache. In the absence of active infection,

fillings, root canal treatments, or extractions may be per-

formed with minimal discomfort to the patient. When a

toothache is left untreated, a severe infection may

develop and spread to the sinuses or jawbone, and even-

tually cause blood poisoning.

Prevention

Maintaining proper oral hygiene is the key to pre-

venting toothaches. The best way to prevent tooth decay

is to brush at least twice a day, preferably after every

meal and snack. Flossing once a day also helps prevent

gum disease by removing food particles and bacteria at

and below the gum line, as well as between teeth. Chil-

dren should visit the dentist at least every six months for

oral examinations and professional cleaning. Dentists

often recommend that children see the dentist for the

first time before they are one year old. Parents should

help young children brush their teeth. Fluoride is also

very helpful in preventing tooth decay. If the town’s

water is not fluoridated, the parent should ask the dentist

for fluoride supplements.

1853GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

T
o
o
th
ach

e



Parental concerns

Toothaches are most often caused by cavities. If not

treated promptly an infection could begin or spread. If

infection spreads to the blood, serious complications can

result.

Resources
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Bagley, Katie. Brush Well: A Look at Dental Care. Decatur, IL:
Capstone Press Inc., 2001.

Diamond, Richard. Dental First Aid for Families. Ravensdale,
WA: Idyll Arbor Inc., 2000.

Keller, Laurie. Open Wide: Tooth School Inside. New York:

Henry Holt & Co., 2003.

McDonald, Ralph E., et al. Dentistry for the Child and
Adolescent. St. Louis, MO: Mosby, 2004.
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Topical antibiotics see Antibiotics, topical

TORCH test
Definition

The TORCH test, sometimes called the TORCH

panel, belongs to a category of blood tests called infec-

tious-disease antibody titers. A titer is the serial dilu-

tion of antibodies (protein molecules or immunoglobu-

lins produced by the immune system in response to

specific disease agents) found in blood serum that

determines their level of concentration. Antibodies are

proteins produced by the immune system in response to

infectious agents that are foreign to the body, such as

viruses, bacteria, parasites, or toxins. These infectious

organisms have antigens on their surfaces that stimulate

the immune system to produce corresponding antibo-

dies. IgM antibodies are produced in response to

viruses. The TORCH test screens for the presence of

IgM antibodies, and the titer determines their concen-

tration in the blood. The name of the test is an acronym

derived from the initial letters of the five groups of

chronic infections: toxoplasmosis, other viruses,

rubella, cytomegalovirus (CMV), and herpes simplex
virus (HSV). The ‘‘other viruses’’ usually include

syphilis, hepatitis B, coxsackie virus, Epstein-Barr

virus (mononucleosis), varicella-zoster virus, and

human parvovirus. The test is performed by various

methods in the clinical laboratory and may also be

referred to as viral immunoglobulins testing. Methods

used in the early 2000s are more sensitive and specific

and can identify the specific virus.

KEY TERMS

Abscess—A localized collection of pus in the skin
or other body tissue caused by infection.

Bruxism—Habitual clenching and grinding of the
teeth, especially during sleep.

Cavity—A hole or weak spot in the tooth surface
caused by decay.

Dental caries—A disease of the teeth in which
microorganisms convert sugar in the mouth to an
acid that erodes the tooth. Commonly called a
cavity.

Enamel—The hard, outermost surface of a tooth.

Endodontist—A dentist who specializes in diag-
nosing and treating diseases of the pulp and other
inner structures of the tooth.

Impacted tooth—Any tooth that is prevented from
reaching its normal position in the mouth by
another tooth, bone, or soft tissue.

Periodontitis—Inflammation of the periodontium,
the tissues that support and anchor the teeth. With-
out treatment it can destroy the structures support-
ing the teeth, including bone.

Pulp—The soft, innermost layer of a tooth that con-
tains its blood vessels and nerves.

Pulpitis—Inflammation of the pulp of a tooth that
involves the blood vessels and nerves.
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Purpose

A TORCH test is performed to help screen for cer-

tain virus infections in infants who may have been

exposed to a causative organism. The five groups of dis-

ease-causing organisms whose antibodies are measured

by the TORCH test are grouped together because they

can cause a cluster of symptomatic birth defects in new-

borns. This group of defects is sometimes called the

TORCH syndrome. The pediatrician may order the

TORCH test to be performed when a newborn has these

symptoms, in order to determine if any of the five types

of infection may be involved.

Symptoms of TORCH syndrome that may encou-

rage testing include the following:

� Small size in proportion to length of the mother’s preg-

nancy at time of delivery: Infants who are smaller than

would be expected (below the tenth percentile) are

referred to as small-for-gestational-age (SGA).

� Enlarged liver and spleen.
� Low level of platelets (tiny cellular elements in blood

that are an important part of coagulation).

� Skin rash: The type of skin rash associated with the

TORCH syndrome is usually reddish-purple or brown

and is caused by the leakage of blood from broken

capillaries into the baby’s skin.

� Central nervous system impairment: This may include

encephalitis, calcium deposits in brain tissue, or

seizures.

� Jaundice: Yellow-stained skin and whites of the eyes

due to elevated levels of bilirubin, a substance nor-

mally filtered out by the liver. Jaundice may indicate

liver dysfunction, although it can also be a normal

result of red cell turnover in the newborn.

Description

Besides general symptoms that may encourage a

pediatrician to order the TORCH panel of tests, each of

the TORCH infections has its own origins and may have

a characteristic cluster of symptoms in newborns. These

unique characteristics, the general condition and symp-

toms of the child, and the test results are studied in order

for the physician to make a diagnosis.

Toxoplasmosis

Toxoplasmosis is caused by Toxoplasma gondii, a
parasite that can be acquired by the mother from hand-

ling cat feces, drinking unpasteurized milk, or eating

contaminated meat. The infection is carried to the infant

through the mother’s placenta and can cause impairment

of the infant’s eyes (opthalmic impairment) and central

nervous system (neurological dysfunction). The organ-

ism can invade brain or muscle tissue and form cysts.

Infection acquired by the mother later in pregnancy

usually decreases the likelihood of infection in the infant

at birth although eye problems may occur in adoles-
cence. Toxoplasmosis early in pregnancy is more likely

to cause miscarriage or serious birth defects. The inci-

dence of toxoplasmosis in newborns is one in 1,000 live

births.

Other viruses (syphilis)

Syphilis is caused by the spiral- or coil-shaped bac-

teria (spirochete), Treponema pallidum. It is transmitted

among adults through sexual intercourse. About 2 to 5

percent of children born to mothers diagnosed with

syphilis have the disease at birth. Syphilis was added to

the TORCH panel because of an increase in reported

cases after 1990. Syphilis can cause early delivery, mis-

carriage, and is a potentially life-threatening infection

for an affected fetus, often resulting in stillbirth. The

mortality rate in infants infected with syphilis is about

54 percent.

Rubella

Rubella is a virus that has a seasonal pattern, with

epidemics most likely in the spring. Between 0.1 to 2

percent of newborns are infected with rubella. The rate

of fetal infection varies according to the timing of the

mother’s infection during pregnancy. Birth defects, how-

ever, are most likely (85%) in infants infected during the

first eight weeks of pregnancy. Infants born with rubella

may already show signs of heart disease, retarded

growth, hearing loss, blood disorders, vision problems,

or pneumonia. They may also develop problems later in

childhood, including autism, hearing loss, brain syn-

dromes, immune system disorders, or thyroid disease.

Cytomegalovirus (CMV)

Cytomegalovirus belongs to the herpesvirus group

of infections. It can be transmitted through body secre-

tions, as well as by sexual contact; some newborns

acquire CMV through the mother’s breast milk. In

adults, it produces symptoms resembling those of mono-

nucleosis. About 1 to 2.2 percent of newborns in the Uni-

ted States are infected with CMV. Of this group, 10 per-

cent have measurable symptoms. The mortality rate for

these symptomatic newborns is 20 to 30 percent. Surviv-

ing infants with CMV may suffer from hearing problems

(15%) or mental retardation (30%). Newborns who

acquire CMV during the birth process or shortly after
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birth may develop pneumonia, hepatitis, or various

blood disorders.

Herpes simplex virus (HSV)

Herpesvirus infections are among the most common

viral infections in humans. They are spread by oral or

genital contact. It is estimated that between one in 1,000

and one in 5,000 infants are born with HSV infections.

About 80 percent of these infections are acquired during

the birth process itself; the virus enters the infant through

its eyes, skin, mouth, and upper respiratory tract. Of

infants born with HSV infection, about 20 percent have

localized infections of the eyes, mouth, or skin. About 50

percent of infected infants will develop the disease

throughout the body (disseminated) within nine to 11

days after birth. Disseminated herpes infections attack

the liver and adrenal glands, as well as other body

organs. Without treatment, the mortality rate is 80 per-

cent. Even with antiviral medication, the mortality rate is

still 15 to 20 percent, with 40 to 55 percent of the survi-

vors having long-term damage to the central nervous sys-

tem. In order to begin early, effective treatment, it is cri-

tical for pediatricians to diagnose HSV infection in

newborns as soon as possible.

Performing the TORCH panel requires obtaining a

sample of the infant’s blood. Samples from infants are

usually obtained by the heelstick procedure when only a

small quantity of blood is needed. The baby’s foot is

wrapped in a warm cloth for five minutes to bring blood

to the surface and help it to flow more easily. The foot is

then sterilized with an alcohol swab and a lancet is used

to puncture the baby’s heel on one side, avoiding the cen-

ter of the heel to prevent inflammation of the bone. The

blood sample is drawn in tiny capillary tubes, properly

labeled, and taken to the laboratory for testing. In rare

instances, a phlebotomist is not able to draw sufficient

blood from a heel puncture, and a physician may draw

venous blood from a femoral vein in the groin area or

another vein larger than veins in an infant’s arms.

Since the TORCH test is a screening or first-level

test, the pediatrician may order tests of other body fluids

or tissues to confirm the diagnosis of a specific infection.

In suspected cases of toxoplasmosis, rubella, or syphilis,

cerebrospinal fluid may be obtained from the infant by

spinal tap in order to confirm the diagnosis. A diagnosis

of CMV is usually confirmed by culturing the virus in a

sample of the infant’s urine. In HSV infections, tissue

culture is the best method to confirm the diagnosis.

Precautions

Because toxoplasmosis can be transmitted by hand-

ling cat feces, pregnant women should avoid cleaning cat

boxes or handling cats. Any suspected infection should

be reported to the obstetrician so that testing for the cau-

sative parasite in the mother can be performed.

Medical personnel and family members must be

aware of the possible presence of infective organisms in

the infant and proper precautions taken, such as hand

washing, when the infant or the infant’s body fluids

(blood, urine, feces) are handled.

If the infant has had blood drawn often from the

same site on the heel or heels, causing scarring, inflam-

mation, or the accumulation of tissue fluid, it may cause

inaccurate test results.

False negative and false positive results can occur

with the TORCH test for immunoglobulins because of

cross-reacting antibodies, especially among the different

types of herpes viruses.

Preparation

No special preparation, other than sterile technique

by medical personnel, is required.

Aftercare

The site from which blood is withdrawn must be

kept clean after the procedure and must be checked regu-

larly for bleeding. A small adhesive patch may be used

to protect the site.

Risks

The performance of the TORCH test carries no sig-

nificant risk. Drawing blood for the test may involve

light bleeding or bruising at the site of puncture or blood

may accumulate under the puncture site (hematoma),

requiring that a new location be found for subsequent

tests. The infant’s heel may be at risk of scarring, infec-

tion of the bone, cellulitis (inflammation of cellular tis-

sue), small lumpy calcium deposits.

Normal results

The normal result of a TORCH panel reveals normal

levels of immunoglobulin M (IgM) antibody in the

infant’s blood. IgM is one of five types of antibodies

(protein molecules) produced by the immune system and

found in blood. IgM is a specific class of antibody that

seeks out virus particles. It is the most common type of

immunoglobulin in newborns and, therefore, the most

useful indicator of the presence of one of the TORCH

virus infections.
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Abnormal results

The general abnormal or ‘‘positive’’ result reveals

high levels of IgM antibody present in the infant’s blood.

The test can be refined further for antibodies specific to

given disease agents. The TORCH screen, however, can

produce both false-positive and false-negative findings.

Doctors can measure IgM levels in the infant’s cere-

brospinal fluid, as well as in the blood, if confirmation is

needed.

Parental concerns

Parents will necessarily be concerned about the pos-

sibility of infection in the child and the amount of testing

that may have to be done. Awareness of the value of the

TORCH panel of tests to help confirm the presence of an

infective organism and its concentration in the blood is

important, especially because confirmatory tests lead to

faster, more effective treatment. Medical personnel can

teach parents about safe practices for handling an infant

with a virus infection that can possibly spread to family

members.

See also Cytomegalovirus (CMV) infection; Infec-

tious mononucleosis; Hepatitis B.
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Torticollis seeWryneck

Tourette syndrome
Definition

Tourette syndrome (TS) is an inherited disorder of

the nervous system, characterized by a variable expres-

sion of unwanted movements and noises (tics).

Description

Tourette syndrome is also known as Gilles de la

Tourette syndrome, named after Gilles de la Tourette, a

French neurologist who first described the syndrome in

1885. Children with Tourette syndrome show symptoms

before the age of 18, usually around age seven, and have

symptoms that usually last into adulthood. The symp-

toms of Tourette syndrome are usually motor and/or

vocal tics, although in some children other symptoms

such as socially inappropriate comments, and socially

inappropriate or self-injurious behaviors sometimes

KEY TERMS

Antibody—A special protein made by the body’s
immune system as a defense against foreign mate-
rial (bacteria, viruses, etc.) that enters the body. It
is uniquely designed to attack and neutralize the
specific antigen that triggered the immune
response.

Antigen—A substance (usually a protein) identified
as foreign by the body’s immune system, triggering
the release of antibodies as part of the body’s
immune response.

Bacteria—Singular, bacterium; tiny, one-celled
forms of life that cause many diseases and
infections.

Titer—The highest dilution of a material (e.g.,
serum or other body fluid) that produces a reaction
in an immunologic test system. Also refers to the
extent to which an antibody can be diluted before
it will no longer react with a specific antigen. Also
spelled titre.

Virus—A small infectious agent consisting of a
core of genetic material (DNA or RNA) surrounded
by a shell of protein. A virus needs a living cell to
reproduce.
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occur. Children with Tourette syndrome are more likely

to have obsessive-compulsive disorder (OCD), atten-

tion deficient disorder (ADD), and attention deficit
hyperactivity disorder (ADHD). The symptoms of

Tourette syndrome are extremely variable over time,

with some symptoms beginning and some ceasing to be a

problem as the child grows. Many people with Tourette

syndrome experience a decrease in symptoms as they

age, and some people see a complete disappearance of

their symptoms.

Demographics

Tourette syndrome is found in all populations and

all ethnic groups, but is three to four times more common

in males than females. The exact frequency of Tourette

syndrome is unknown, but estimates range from 0.05

percent to 2 percent. Estimates vary widely in part

because many people with Tourette syndrome have very

mild symptoms and may not seek medical attention. It is

estimated that there are about 1,000 new cases of Tour-

ette syndrome diagnosed in the United States every year.

Causes and symptoms

The causes of Tourette syndrome are not fully

understood. Most studies agree that symptoms of Tour-

ette syndrome involve the chemicals in the brain that

help transmit information from one nerve cell in the

brain to another. These chemicals are called neurotrans-

mitters. Some studies suggest that the tics in Tourette

syndrome are caused by an increased amount of a neuro-

transmitter called dopamine. Other studies suggest

instead that there is a problem with a different neuro-

transmitter called serotonin. Still others believe the pro-

blem involves other chemicals required for normal func-

tioning of the brain.

Most studies suggest that Tourette syndrome is an

autosomal dominant disorder with decreased penetrance.

An autosomal disorder is one that occurs because of an

abnormal gene on a chromosome that is not a sex-linked

chromosome. A dominant disorder means that it only

takes one abnormal gene in a pair of genes to have the

disorder. Parents each pass one copy of each gene to

their child. Because in autosomal dominant disorders

one gene is abnormal, people with this disorder have

about a 50 percent chance of passing the abnormal gene

to their offspring. Decreased penetrance means that not

all people who inherit the abnormal gene develop symp-

toms. There is some evidence that females who inherit

the Tourette syndrome gene have a lower probability of

exhibiting symptoms than males who inherit the gene.

The principal symptoms of Tourette syndrome

include simple and complex motor and vocal tics. Simple

motor tics are characterized by brief muscle contractions

of only one or a small number of muscle groups. An eye

twitch is an example of a simple motor tic. Complex

motor tics tend to appear more complicated and purpose-

ful than simple tics and involve coordinated contractions

of several muscle groups. Some examples of complex

motor tics include the act of hitting oneself or jumping.

Vocal tics are actually manifestations of motor tics

that involve the muscles required for producing sound.

Simple vocal tics include stuttering, stammering, abnor-

mal emphasis of part of a word or phrase, and inarticulate

noises such as throat clearing, grunts, and high-pitched

sounds. Complex vocal tics typically involve the invo-

luntary expression of words. Perhaps the most striking

example of this is coprolalia, the involuntary expression

of obscene or socially inappropriate words or phrases,

which occurs in fewer than one-third of people with

Tourette syndrome. The involuntary echoing of the last

word, phrase, sentence, or sound vocalized by oneself

(phalilalia) or by another person or sound in the environ-

ment (echolalia) are also classified as complex tics.

The type, frequency, and severity of tics exhibited

varies tremendously among individuals with Tourette

syndrome. Tourette syndrome has a variable age of

onset, and tics can start anytime between infancy and age

18. Initial symptoms usually occur before the early

teens; the average age of onset for both males and

females is approximately seven years. Most individuals

with symptoms initially experience simple muscle tics

involving the eyes and the head. These symptoms can

progress to tics involving the upper torso, neck, arms,

hands, and occasionally the legs and feet. Complex

motor tics are usually the latest-onset motor tics. Vocal

tics usually have a later onset than motor tics.

Not only is there extreme variability in symptoms

among individuals with Tourette syndrome, but indivi-

duals commonly experience variability in type, fre-

quency, and severity of symptoms over the course of

their lifetime. Adolescents with Tourette syndrome often

experience unpredictable and more severe than usual

symptoms, which may be related to fluctuating hormone

levels and decreased compliance in taking medications.

Many people who as children have Tourette syndrome

experience a decrease in symptoms or a complete end to

symptoms in their adult years.

Several factors appear to affect the severity and fre-

quency of tics. Stress appears to increase the frequency

and severity of tics, while concentration on another part

of the body that is not involved in a tic can result in the

temporary alleviation of symptoms. Relaxation follow-
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ing attempts to suppress the occurrence of tics may result

in an increased frequency of tics. An increased frequency

and severity of tics can also result from exposure to such

drugs as steroids, cocaine, amphetamines, and caffeine.
Hormonal changes, such as those that occur prior to the

menstrual cycle, can also increase the severity of

symptoms.

Other associated symptoms

People with Tourette syndrome are more likely to

exhibit non-obscene, socially inappropriate behaviors

such as expressing insulting or socially unacceptable

comments or performing socially unacceptable actions.

It is not known whether these symptoms stem from more

general dysfunction of impulse control that might be part

of Tourette syndrome.

Tourette syndrome appears to also be associated

with attention deficit disorder (ADD), a disorder charac-

terized by a short attention span and impulsivity, and in

some cases hyperactivity. Researchers have found that

21 to 90 percent of individuals with Tourette syndrome

also exhibit symptoms of ADD.

People with Tourette syndrome are also at higher

risk for having symptoms of obsessive-compulsive disor-

der (OCD), a disorder characterized by persistent, intru-

sive, and senseless thoughts (obsessions) or compulsions

to perform repetitive behaviors that interfere with normal

functioning. A person with OCD, for example, may be

obsessed with germs and may counteract this obsession

with continual hand washing. Symptoms of OCD are

present in 1.9 to 3 percent of the general population,

whereas 28 to 50 percent of people with Tourette syn-

drome have symptoms of OCD.

Self-injurious behavior (SIB) is also seen more fre-

quently in those with Tourette syndrome. Approximately

34 to 53 percent of individuals with Tourette syndrome

exhibit some form of self-injuring behavior. The SIB is

often related to OCD but can also occur in those with

Tourette syndrome who do not have OCD.

Symptoms of anxiety and depression are also found

more commonly in people with Tourette syndrome. It is

not clear, however, whether these are symptoms of Tour-

ette syndrome or occur as a result of having to deal with

the symptoms of moderate to severe Tourette syndrome.

People with Tourette syndrome may also be at

increased risk for having learning disabilities and per-
sonality disorders and may be more predisposed to such

behaviors as aggression, antisocial behaviors, severe

temper outbursts, and inappropriate sexual behavior.

When to call the doctor

Parents should call the doctor if they notice the

symptoms of Tourette syndrome. The initial tics usually

initially involve the face or head, but the doctor should

be consulted if any uncontrolled repetitive behavior is

observed.

Diagnosis

Tourette syndrome cannot be diagnosed through

laboratory tests. Sometimes laboratory tests can be help-

ful, however, in ruling out other possible conditions. The

diagnosis of Tourette syndrome is made by observing

and interviewing the child, looking at the family’s medi-

cal history, and talking to the child’s family and some-

times to other caregivers. The diagnosis of Tourette syn-

drome is complicated by a variety of factors. The

extreme range of symptoms of this disorder can make it

difficult to differentiate Tourette syndrome from other

disorders with similar symptoms. Diagnosis is further

complicated by the fact that some tics appear to be within

the range of normal behavior. For example, an individual

who only exhibits such tics as throat clearing and sniff-

ing may be misdiagnosed with a medical problem such

as allergies. In addition, such bizarre and complex tics

as coprolalia may be mistaken for psychotic or so-called

bad behavior. Diagnosis is also made more difficult

because often individuals attempt to control tics in pub-

lic, and, therefore, the healthcare professional may have

difficulty observing the symptoms firsthand. Although

there is some disagreement over what criteria should be

used to diagnose Tourette syndrome, the most common

aid in the diagnosis is the DSM-IV. The DSM-IV outlines

suggested diagnostic criteria for a variety of conditions,

including Tourette syndrome.

DSM-IV criteria are:

� presence of both motor and vocal tics at some time dur-

ing the course of the illness

� the occurrence of multiple tics nearly every day

through a period of more than one year without a

remission of tics for a period of greater than three con-

secutive months

� distress or impairment in functioning caused by

symptoms

� onset occurs prior to age 18
� symptoms not due to medications or drugs and not

related to another medical condition

Some physicians criticize the DSM-IV criteria,

arguing that they do not include the full range of beha-

viors and symptoms seen in Tourette syndrome. Others
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criticize the criteria because they limit the diagnosis to

those who experience a significant impairment, which

may exclude individuals who have the syndrome but

exhibit milder symptoms. For these reasons many physi-

cians use their clinical judgment as well as the DSM-IV
criteria as a guide to diagnosing Tourette syndrome.

Treatment

There is no cure for Tourette syndrome. Treatment

involves the control of symptoms through educational

and psychological interventions and/or medications. The

treatment and management of Tourette syndrome varies

from patient to patient and should focus on the allevia-

tion of the symptoms that are most bothersome to the

individual or that cause the most interference with daily

functioning.

Psychological and educational interventions

Psychological treatments such as counseling are not

generally useful for the treatment of tics but can be bene-

ficial in the treatment of associated symptoms such as

obsessive-compulsive behavior and attention deficit dis-

order. Counseling may also help individuals to cope bet-

ter with the symptoms of Tourette syndrome and to have

more positive social interactions. Psychological inter-

ventions may also help people cope better with stressors

that can normally trigger tics. The education of family

members, teachers, and peers about Tourette syndrome

can be helpful and may help to foster acceptance and pre-

vent social isolation.

Medications

Many people with mild symptoms of Tourette syn-

drome never require medication. Those with more severe

symptoms may require medication for all or part of their

lifetime. As of 2004, the most effective treatment of tics

associated with Tourette syndrome involved the use of

drugs such as haloperidol, pimozide, sulpiride, and tia-

pride, which decrease the amount of dopamine in the

body. Unfortunately, even at low dosages, these drugs

bring a high incidence of side effects. The short-term

side effects can include sedation, dysphoria, weight gain,

movement abnormalities, depression, and poor school

performance. Long-term side effects can include pho-
bias, memory difficulties, and personality changes.

These drugs are, therefore, better suited for short-term

rather than long-term therapy.

In many cases, treatment of associated conditions

such as ADD and OCD is considered more important

than the tics themselves. Clonidine used in conjunction

with such stimulants as Ritalin may be useful for treating

people with Tourette syndrome who also have symptoms

of ADD. Stimulants should be used with caution in indi-

viduals with Tourette syndrome, since they can some-

times increase the frequency and severity of tics. OCD

symptoms in those with Tourette syndrome are often

treated with such drugs as Prozac, Luvox, Paxil, and

Zoloft.

In many cases the treatment of Tourette syndrome

with medications can be discontinued after adoles-
cence. Trials should be performed through the gradual

tapering off of medications and should always be done

under a doctor’s supervision.

Prognosis

The prognosis for Tourette syndrome is fairly good.

Although symptoms generally get worse during early

adolescence, many people with Tourette syndrome

experience a lessening of the severity of their symptoms

during late adolescence and early adulthood. Approxi-

mately one third of children with Tourette syndrome will

experience complete or nearly complete remission dur-

ing their late adolescent and early adult years. Another

third will experience a significant drop off in the severity

and/or frequency of their symptoms during this time. It is

difficult to tell how many children with Tourette syn-

drome experience complete remission over their entire

adult lives, but it has been estimated to be about 8 per-

cent. Many children who do not have complete and last-

ing remission will experience months or even years with-

out significant symptoms. There does not appear to be a

definite correlation between the type, frequency, and

severity of symptoms and the eventual prognosis. People

with Tourette syndrome who have other symptoms such

as obsessive-compulsive disorder, attention deficit disor-

der, and self-injurious behavior usually have a poorer

prognosis.

Prevention

There is no known way to prevent Tourette

syndrome.

Parental concerns

Tourette syndrome does not, in itself, negatively

affect intelligence or cognition. It is, however, often

associated with other disorders such as obsessive-com-

pulsive disorder and attention deficit disorder. It is also

sometimes associated with learning and psychological

disorders, many of which are often more debilitating

than Tourette syndrome itself. Tourette syndrome does

not reduce life expectancy. Children with Tourette syn-
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drome often have problems socializing because of

embarrassment over uncontrollable tics and negative

reactions from parents, teachers, and peers who do not

understand the disorder. Children with Tourette syn-

drome may need special attention to help them cope with

the social implications of their disorder.
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Toxic shock syndrome
Definition

Toxic shock syndrome (TSS) is an uncommon, but

potentially serious, illness that occurs when poisonous

substances (toxins) produced by bacteria enter the blood-

stream. The toxins cause a type of blood poisoning that

results in high fever, symptoms of shock, and potentially

organ failure.

Description

Initially toxic shock syndrome was associated with

the use of ultra-absorbent tampons by menstruating girls

and women. Between 1978 and 1980 thousands went to

emergency rooms with high fever, vomiting, low blood

pressure, diarrhea, and a rash resembling sunburn.
Once ultra-absorbent tampons were taken off the market,

the number of cases of toxic shock syndrome decreased

substantially.

As of 2004, two different causes of toxic shock were

recognized. Staphylococcal toxic shock syndrome (TSS)

is caused by the bacteria Staphylococcus aureus. Strepto-
coccal toxic shock syndrome (STSS, first described in

KEY TERMS

Attention deficit disorder (ADD)—Disorder char-
acterized by a short attention span, impulsivity,
and in some cases hyperactivity.

Autosomal dominant—A pattern of inheritance in
which only one of the two copies of an autosomal
gene must be abnormal for a genetic condition or
disease to occur. An autosomal gene is a gene that
is located on one of the autosomes or non-sex
chromosomes. A person with an autosomal domi-
nant disorder has a 50% chance of passing it to
each of their offspring.

Coprolalia—The involuntary use of obscene
language.

Copropraxia—The involuntary display of unac-
ceptable/obscene gestures.

Decreased penetrance—Individuals who inherit a
changed disease gene but do not develop symp-
toms.

Dysphoria—Feelings of anxiety, restlessness, and
dissatisfaction.

Echolalia—Involuntary echoing of the last word,
phrase, or sentence spoken by someone else.

Echopraxia—The imitation of the movement of
another individual.

Neurotransmitter—A chemical messenger that
transmits an impulse from one nerve cell to the
next.

Obsessive-compulsive disorder—An anxiety dis-
order marked by the recurrence of intrusive or dis-
turbing thoughts, impulses, images, or ideas
(obsessions) accompanied by repeated attempts to
supress these thoughts through the performance of
certain irrational and ritualistic behaviors or men-
tal acts (compulsions).

Phalilalia—Involuntary echoing by an individual
of the last word, phrase, sentence, or sound he/she
vocalized.

Tic—A brief and intermittent involuntary move-
ment or sound.
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1987, is caused by Streptococcus pyogenes bacteria.

Although both types of toxic shock are rare, STSS is

more common and has a higher rate of serious complica-

tions and death.

Transmission

TSS is caused by a strain of S. aureus found in the

nose, mouth, and occasionally the vagina. The bacteria

produce a characteristic toxin. In large enough quanti-

ties, the toxin can enter the bloodstream, causing a poten-

tially fatal reaction.

Although scientists still do not fully understand the

link between TSS and tampons, most medical research-

ers suspect that tampons introduce oxygen into the

vagina, which is normally an oxygen-free area of the

body. Oxygen triggers bacterial growth, and the more

absorbent the tampon, the longer it is left in place and the

more toxin-producing bacteria it can harbor.

The streptococcal bacteria that cause STSS often

enter the body through an infected wound in the skin,

infection following surgery, postpartum or post abortion

infection, or bone infection. STSS almost never develops

following a simple strep throat infection.

Demographics

Although the majority of cases of TSS occur in men-

struating girls and women, the disease may occur in peo-

ple of any race and age, including children. STSS infec-

tion may occur in individuals who are weakened from

surgery, injury, or disease that weakens the immune sys-

tem. New mothers also are at higher risk for toxic shock

syndrome, as are those who have recently had chicken

pox. This disease is rare. Only about 100 cases of TSS

and 300 cases of STSS were reported in the United States

in 1996.

Causes and symptoms

Toxic shock syndrome begins suddenly about two

days after infection occurs with a fever of 102�F
(38.9�C) or above, vomiting and watery diarrhea, head-
ache, and sunburn-like rash, together with a sore throat
and body aches. Blood pressure may plummet a day or

two after the first symptoms appear. When blood pres-

sure drops, an individual may become disoriented or go

into shock. The kidneys or liver may fail. After these

developments, the skin on the hands and feet may peel.

With STSS, flesh around the infected site may become

damaged and die (become necrotic).

When to call the doctor

Toxic shock is a medical emergency that needs to be

treated immediately in the hospital. Parents should go to

the emergency room or call an ambulance if their child

has a fast, weak pulse; cold hands and feet with pale

moist skin; mental confusion or lethargy; abnormal

breathing; a sunburn-like rash; high fever; or skin that is

red, swollen, and infected.

Diagnosis

Diagnosis is made based on history, presenting

symptoms, and culture of bacteria from the blood or

wound. A rapid streptococcal test can be done with

results available in 15 minutes. This test is positive in

more than 85 percent of cases of toxic shock.

Treatment

Because toxic shock is a medical emergency, treat-

ment is usually begun before laboratory results are avail-

able. The first line of treatment is to attempt to reverse

the symptoms of shock. This process usually involves

the administration of fluids intravenously. The site of

infection is cleaned, and antibiotics are administered. If

organ failure occurs, oxygen, the use of a respirator, or

kidney dialysis may be necessary. It may also be neces-

sary to surgically remove any infected and dying tissue.

Prognosis

Many otherwise healthy individuals recover from

toxic shock in two to three weeks; however, the length of

recovery is variable and depends on how early and how

aggressively the disease is treated. About 3 percent of

individuals with TSS die. The death rate with STSS can

be as high as 30 to 70 percent.

Prevention

Women and girls who use tampons should always

wash their hands before inserting a tampon and change

the tampon every four to six hours. Skin wounds should
be cleaned with an antiseptic and covered with a

bandage.

Parental concerns

Although the risk of TSS is very low, parents may

prefer that their daughters use pads rather than tampons

when menstruating.
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Toxoplasmosis

Definition

Toxoplasmosis is an infectious disease caused by

the one-celled parasitic organism Toxoplasma gondii.
Although most individuals do not experience any symp-

toms, the disease can be very serious and even fatal in

fetuses, newborns, and individuals with weakened

immune systems.

Description

Toxoplasmosis is caused by a one-celled parasite

Toxoplasma gondii. This parasite is found worldwide. It

causes infections that can be either acute or chronic. In

about 60 percent of healthy adults who become infected,

the organism causes no symptoms (asymptomatic). Most

of the remaining 40 percent experience mild, flu-like

symptoms, low-grade fever, and fatigue that resolve

without intervention in a few weeks. Once exposed, re-

infection does not occur in healthy individuals. However,

in immunocompromised individuals, such as those with

HIV/AIDS, symptoms can be severe, life threatening,

and recurring. T. gondii infection of a fetus or newborn

can also cause severe neurological impairment, blind-

ness, mental retardation, and death. When a fetus

acquires the infection through its mother, this is called

congenital toxoplasmosis.

Transmission

The organism that causes toxoplasmosis can be

transmitted in four ways. The most common way is

through contact with feces of an infected cat. Cats, the

primary carriers of the organism, become infected by

eating rodents and birds infected with T. gondii. Once
ingested, the organism reproduces in the intestines of the

cat, producing millions of eggs known as oocysts. These

oocysts are excreted in cat feces daily for approximately

two weeks. In the United States, approximately 50 per-

cent of cats have been infected with T. gondii.

Oocysts are not capable of producing infection until

approximately 24 hours after being excreted in warm cli-

mates and longer in cold climates. However, they remain

infective in water or moist soil for about one year.

Humans become infected when they come in contact

with and accidentally ingest oocysts when changing cat

litter, playing in contaminated sand, working in the gar-

den or similar activities, or by eating unwashed vegeta-

bles and fruit irrigated with untreated water that has been

contaminated with cat feces.

The second way humans become infected with T.
gondii is through eating raw or undercooked meat. When

cattle, sheep, or other livestock forage through areas con-

taminated with cat feces, these animals become carriers

of the disease. The organism forms cysts in the muscle

and brain of the livestock. When humans eat raw or

undercooked infected meat, the walls of the cysts are

broken down in the human digestive tract, and the

individual becomes actively infected. The encysted

KEY TERMS

Shock—A medical emergency in which the organs
and tissues of the body are not receiving an ade-
quate flow of blood. This deprives the organs and
tissues of oxygen and allows the build-up of waste
products. Shock can be caused by certain diseases,
serious injury, or blood loss.

Staphylococcal infection—Infection with one of
several species of Staphylococcus bacteria. Sta-
phylococcal infections can affect any part of the
body and are characterized by the formation of
abscesses. Also known popularly as a staph
infection.

Streptococcus—Plural, streptococci. Any of sev-
eral species of spherical bacteria that form pairs or
chains. They cause a wide variety of infections
including scarlet fever, tonsillitis, and pneumonia.

Toxin—A poisonous substance usually produced
by a microorganism or plant.
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organism can be killed by freezing or cooking the

meat well.

The only form of direct person-to-person transmis-

sion occurs from mother to fetus during pregnancy. This

transmission occurs only if the mother is in the acute, or

active, stage of infection when the organism is circulat-

ing in the mother’s blood. It is estimated that about one

third of women with active infections pass the infection

along to their fetus. Women who have become infected

six months or more before conception do not pass the

infection on to their fetus, because the organism has

become dormant (inactive) and formed thick-walled

cysts in muscle and other tissues of the body. Reactiva-

tion of the infection in healthy individuals is extremely

rare. Women who give birth to one infected child do not

pass the infection to their fetus during subsequent preg-

nancies unless they are immunocompromised (for exam-

ple, with AIDS) and the infection recurs.

Finally, individuals can also become infected

through blood and organ transplant from an infected

person.

Demographics

Men and women of all races are equally affected by

T. gondii, however, except for immunocompromised

individuals, the implications are more serious for

women, as they can pass the infection on to their off-

spring. The rate of infection in the United States varies

considerably with location. Studies have found that the

infection rate in women of childbearing age ranges from

30 percent in Los Angeles to 3.3 percent in Denver.

Varying sanitary conditions and culinary habits, such as

eating raw meat, account for some of this variation. The

rate of infection increases with the age of the individual.

About 3,500 to 4,000 children are born in the United

States each year with congenital toxoplasmosis. Outside

the United States, fetal infection rates tend to be higher,

although the number of babies born with congenital tox-

oplasmosis was as of 2004 declining worldwide.

Causes and symptoms

In fetuses, the severity of infection is dependent on

the time of transmission. Fetuses who acquire the infec-

tion during the first trimester of pregnancy often are still-

born or die shortly after birth. Fetuses who acquire the

infection late in pregnancy often show no symptoms

when born.

Severe infections lead to seizure disorders, neurolo-

gical disorders, abnormal muscle tone, deafness, partial

or complete blindness caused by a condition called chor-

ioretinitis, and mental retardation. These conditions may

not be present at birth, especially if the infection

occurred late in pregnancy. Vision deficits, especially,

tend to show up later in life.

Young children can acquire toxoplasmosis in the

same ways as adults. However, symptoms and complica-

tions when the disease is acquired after birth tend to be

much milder than with congenital toxoplasmosis.

Children and adults with weakened immune systems

have a high risk of developing serious symptoms, includ-

ing cerebral toxoplasmosis, an inflammation of the brain

(encephalitis), one-sided weakness or numbness, mood

and personality changes, vision disturbances, muscle
spasms, and severe headaches. If untreated, cerebral tox-
oplasmosis can lead to coma and death.

When to call the doctor

Women who believe they may have become

infected shortly before conception or during pregnancy

should call their doctor immediately. Treatment is possi-

ble during pregnancy. Symptoms in the newborn may be

obvious during the newborn examination. If they are not,

parents should consult their doctor if they feel their child

has any neurological or vision complications or is not

meeting appropriate developmental milestones.

Diagnosis

A diagnosis of toxoplasmosis is made based on clin-

ical signs and supporting laboratory results, including

visualization of the organism in body tissue or isolation

in animals. Blood tests for toxoplasmosis are designed to

detect increased amounts of a protein or antibody pro-

duced in response to infection with T. gondii. Antibody
levels can be elevated for years, however, even when the

disease is in a dormant state. Amniocentesis (sampling

amniotic fluid) between 20 and 24 weeks of gestation

can detect toxoplasmosis in the fetus.

Treatment

Most healthy individuals who contract toxoplasmo-

sis do not require treatment, because the healthy immune

system is able to control the disease. Symptoms are not

usually present. Mild symptoms may be relieved by tak-

ing over-the-counter medications, such as acetamino-
phen (Tylenol) and ibuprofen (Motrin, Advil). Sore
throat lozenges and rest may also ease the symptoms.

The benefits of treating women who contract toxo-

plasmosis during pregnancy almost always outweigh any

risks involved. Treatment is with antibiotic and antimi-

crobial drugs. Transmission of toxoplasmosis from the
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mother to the fetus may be prevented or reduced if the

mother takes the antibiotic spiramycin. Later in a preg-

nancy, if the fetus has contracted the disease, treatment

with the antibiotic pyrimethamine (Daraprim, Fansidar)

and folinic acid (an active form of folic acid) may be

effective. Babies born with toxoplasmosis who show

symptoms of the disease may be treated with pyrimetha-

mine, the sulfa drug sulfadiazine (Microsulfon), and foli-

nic acid. Healthy children over the age of five usually do

not require treatment. Infected individuals with wea-

kened immune systems may require lifetime drug treat-

ment to keep the infection from recurring.

Prognosis

The prognosis is poor when congenital toxoplasmo-

sis is acquired during the first three months of pregnancy.

Afflicted children die in infancy or suffer damage to

their central nervous systems that can result in physical

and mental retardation. Infection later in pregnancy

often results in only mild symptoms, if any. The prog-

nosis for acquired toxoplasmosis in adults with strong

immune systems is excellent. The disease often disap-

pears by itself after several weeks. However, the prog-

nosis for immunodeficient patients is not as positive.

These patients often relapse when treatment is stopped.

The disease can be fatal to all immunocompromised

patients, especially individuals with AIDS, and particu-

larly if not treated.

Prevention

There are no drugs that can eliminate T. gondii cysts

in animal or human tissues. Humans can reduce their

risks of developing toxoplasmosis by practicing the fol-

lowing measures:

� freezing foods (to 10.4�F/–12�C) and cooking foods to

an internal temperature of 152�F/67�C to kill the cysts

� practicing sanitary kitchen techniques, such as washing
utensils and cutting boards that come into contact with

raw meat

� keeping pregnant women and children away from

household cats and cat litter

� disposing of cat feces daily because the oocysts do not

become infective until after 24 hours

� helping cats to remain free of infection by feeding

them dry, canned, or boiled food and by discouraging

hunting and scavenging

� washing hands after outdoor activities involving soil

contact and wearing gloves when gardening

Parental concerns

Fear of infection during pregnancy is the most com-

mon parental concern. When a fetus is found early in

pregnancy to be infected, parents are faced with the deci-

sion of whether to continue the pregnancy given the like-

lihood of serious complications to the fetus.
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KEY TERMS

Cyst—An abnormal sac or enclosed cavity in the
body filled with liquid or partially solid material.
Also refers to a protective, walled-off capsule in
which an organism lies dormant.

Immunocompromised—A state in which the
immune system is suppressed or not functioning
properly.

Oocyst—A developmental stage of certain parasi-
tic organisms, including those responsible for
malaria and toxoplasmosis, in which the zygote of
the organism is enclosed in a cyst.
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Toys
Definition

Toys are physical items used in play by children.

Description

An estimated 2.6 billion toys, including electronic

toys and video games, are sold in the United States each
year, according to the Toy Industry Association, Inc.

Toys can support cognitive growth, development of fine

motor and gross motor skills, and improve problem sol-

ving and attention. Children may find extended periods

of play with a toy, whether it was purchased in a store or

found in the home (recycled plastic containers and

empty spools of thread, for example). Most children will

be happy to play with a few favorite toys—the size of the

toy inventory is not critical to successful play. Parents

and others who choose toys for children should take into

account the following characteristics of the child for

whom the toy is intended. These include the age and

developmental stage, his or her interests, ease of use of

the toy, the necessity for adult supervision, the presence

of younger siblings for whom the toy could pose a

hazard, and whether the toy is designed for independent

play or group play.

While computer and video game sales have more

than tripled in the past decade, to nearly $240 million

last year from $65 million in 1996, toys were expected to

have their third straight year of slight decline in 2004.

Children are still riding bikes, sipping from play tea sets,

and enjoying some of the same toys their parents did,

including building blocks, erector sets, and Lincoln

Logs. But the pressures bearing down on traditional toys

are many. Kids are growing up faster and putting down

Barbie dolls and G.I. Joe action figures at an earlier age,

increasingly smitten by the grownup images of young

celebrities such as high-profile athletes, movie and tele-

vision stars, and recording artists. The prime audience

for toys has shrunk as the children of the immense baby

boom generation have grown into teenagers and beyond.

And as in other industries, giant retailers have taken

sales from specialized toy chains and squeezed some of

the incentive to devise the next great toy.

Toy labeling

The U.S. Consumer Product Safety Commission has

developed guidelines for age grading of toys and related

products. Most toy manufacturers use these guidelines in

labeling toys and games for age-appropriateness. Manu-

facturers also consider recommendations of experts in

child development regarding the stages of physical, emo-

tional, and intellectual development. Four main criteria

are considered in establishing age guidelines:

� Physical skills: Can the child manipulate and play with

the features of the toy as it was designed?

� Understanding: Can the child understand how to use

the toy?

� Interest: Is the toy of interest to a child of a particular

age?

� Safety: Is the toy safe for a child at this particular

stage?

The Consumer Product Safety Commission (CPSC)

has established a number of regulations related to toy

safety. These are published by the American Society for

Testing and Measurement (ASTM) under the safety stan-

dard known as ASTM F963. This standard is voluntary,

but the majority of U.S. toy manufacturers comply with

its guidelines. In fact, many incorporate a message about

the toy’s compliance with ASTM F963 on the toy

packaging.

Infancy and toddlerhood

Toy manufacturers consider the size of toy parts—

which are likely to be put into the mouth by an older

infant or toddler—in designing toys. Anyone purchasing

a toy for the youngest children must take the choking
hazard seriously and make appropriate selections. When

a new toy is brought into the home or child-care setting,

all wrapping material should be promptly discarded.

Plastic wrapping in particular may pose a suffocation

hazard to the youngest children. The U.S. government

maintains statistics on toy-related injuries and deaths.

Many accidents involving toys are not caused by the toy

itself; for example, a child may trip over a toy that was

not put away after play. When an unsafe toy reaches the

marketplace, U.S. government inspectors may discover

it and order its recall; additionally, vigilant parents and

caregivers can observations about toy safety to the

CPSC. Manufacturers routinely cooperate with the

CPSC in recalling products that are deemed unsafe or

dangerous.

In 2002, the medical journal Clinical Reference Sys-
tems issued pediatric advisories on age-appropriate toys.

Some of the recommendations follow. Suggested play

things for infants include: interesting objects hung in

view, such as brightly colored mobiles, crib decals, and

colorful wall posters; sturdy rattles; large plastic rings;

soft toys for throwing; colorful balls; light plastic blocks;

cloth cubes; music boxes; teething toys; floating bath

animals; washable squeak toys; nests of hollow blocks;

and rough-smooth touching books; washable cloth pic-

ture books; and sturdy, colorful picture books.
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Suggested toys for toddlers include: pyramid rings;

large nesting blocks; large and small colored building

blocks; cuddly stuffed animals; large, soft balls; wash-

able, unbreakable dolls; push-pull toys with rounded

handles; simple musical instruments; sand box and sand

toys; water toys; transportation toys (trucks, cars, trains,

and airplanes); objects to imitate adults such as plastic

garden tools, toy telephones, and toy dishes or pots; and

sturdy, colorful picture books.

Preschool and school age

U.S. law requires that toys and games for young

children (ages three to six) carry a warning about chok-

ing hazards. If the toy or game includes small parts, mar-

bles, or balloons, it must be marked that it is not appro-

priate for children under the age of three. Beyond

toddlerhood, children begin to develop their own ideas

about play activities and the toys that they want. They

will be influenced by what they see advertised on televi-

sion and by their peers. Toy fads and television show tie-

ins can be powerfully persuasive to children. Parents

may experience their first opportunities to teach about

peer pressure and independent decision-making over

toy requests. Toys should be selected to stimulate play

and related cognitive and physical development; fad toys

are less likely to sustain play activity and support devel-

opment beyond the fad stage.

Toys and play items appropriate for preschool-age

children include: large and small transportation toys;

cuddly toy animals; simple musical instruments; farm

and zoo animal sets; miniature circus; hospital, police,

and fire station sets; bean bags; large balls; art materials

such as paints, modeling clay, paste, and colored paper;

wagons; tricycles; crawl-through play equipment; simple

construction sets; nursery rhyme books; humorous and

playful books; activity books; and books about familiar

people and places.

For early school-age children, six to nine years old,

suggested toys include: construction sets; art materials

such as crayons, chalk, paint, modeling clay, and simple

weaving materials; chalk, Velcro, or flannel boards;

small bicycles; wagons; jump ropes; simple board

games; playhouses; puzzles; kites; globes or planetarium

sets; aquariums; terrariums; and books about jokes, rid-

dles, tongue twisters, animals, insects, birds, reptiles, and

children from other lands and cultures.

Appropriate toys for older school-age children, nine

to 12 years, include: croquet, badminton, and shuffle-

board sets; sports equipment (baseball, basketball, soc-

cer, football, and tennis); skates and skateboards; aqua-

riums and terrariums; craft sets; hobby sets; electric

trains; radio-controlled vehicles; model kits; board

games; microscopes; binoculars; compact disc players;

camping and backpacking equipment; and books about

adventure, science fiction, fantasy, science topics, simple

biographies, and jokes, puzzles, riddles, and tongue

twisters.

Parental concerns

Violent toys and video games

In addition to product safety, one of the biggest con-

cerns of parents is the growing trend towards toys and

video games that promote violence, crime, and war. In

2002, a national department store chain published an

advertisement on its web site for a toy called ‘‘Forward

Command Post’’ that featured an American soldier

standing in a bombed-out house. It’s an example of the

growing collaboration, in recent years, between the toy

and entertainment industry and the U.S. military, accord-

ing to the activist group Worldwatch Institute. Video

games with themes of terrorism and war in Middle-East-

ern settings are selling well. In video games, kids can

experience virtual combat, are exposed to exploding vir-

tual body parts, and practice committing murder and

theft to win games.

Traditionally, boys’ and girls’ toys have often been

contrasted as being ‘‘rough-and-tumble’’ versus ‘‘nur-

turing.’’ But that distinction may be disappearing, not

only for healthy reasons of waning gender stereotyping,

but for more questionable reasons such as the growing

tolerance of—or obliviousness to—aggression and hosti-

lity in play by both sexes, according to an article in the

May-June 2003 issue of World Watch, the institute’s

official publication.

Many parents are concerned about the growing num-

ber and level of acceptance of toys and video games that

promote violence and war. However, not everyone

agrees on what constitutes a violent toy. Most parents

agree guns are symbols of violence. But at what point is

the line drawn between a child perceiving a play gun as a

toy or a device of violence? Many might agree a BB gun

is violent since it can kill and wound small animals and

birds and injure humans. But what about a squirt gun that

shots water or a Nerf gun that shoots foam balls? To help

answer these questions, Daphne White, founder of the

Lion & Lamb Project, published a list of guidelines in

the November-December 2004 issue ofMotheringmaga-

zine. Lion & Lamb is an organization founded in 1995 to

stop the marketing of violent toys and entertainment to

children.

According to White’s guidelines, violent toys and

video games:

1867GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

T
o
ys



� Promote violence and aggression as the best way to

settle disputes.

� Depict violent actions as fun, harmless, and ‘‘cool.’’

� Encourage children to act out aggressive scenarios.
� Foster aggressive competition.

� Depend on ‘‘enemies’’ that must be ‘‘destroyed.’’

When to call the doctor

An inability to play with or lack of interest in toys at

an early age may indicate a developmental problem in

such areas as gross and fine motor skills. If this is sus-
pected, a pediatrician, psychologist, or other specialist

should be consulted.

See also Cognitive development; Fine motor skills;

Gross motor skills.

Resources

BOOKS

Neufeld, Les.Making Toys That Teach: With Step-by-Step
Instructions and Plans. Newtown, CT: Taunton Press,
2003.

Oppenheim, Joanne, et al. Oppenheim Toy Portfolio, 2005:
The Best Toys, Books, Videos, Music, and Software for
Kids. New York: Oppenheim Toy Portfolio (Publishers),

2004.

Whittaker, Nicholas. Toys Were Us: A Twentieth-Century
History of Toys and Toy-Making. Collingdale, PA: Diane
Publishing Co., 2004.

PERIODICALS

(No author). ‘‘Between the Lines.’’World Watch (May-June

2003): 28–29.

Morantz, Carrie, and Brian Torrey. ‘‘Selecting Toys for Young

Children.’’ American Family Physician (Aug. 15, 2003):
763.

Rubin, Judith L. ‘‘No More Junk Toys: Rethinking

Children’s Gifts.’’ Mothering (November-December

2003): 46–53.

Walker, Andrea K. ‘‘Joystick and Mouse Cut Regular Toy

Sales.’’ The Detroit News (Dec. 15, 2004): Business 1.

White, Daphne. ‘‘FromWar Chests to Toy Chests: How to

Change Your Child’s Worldview for the Better, One Toy

at a Time.’’Mothering (November-December 2004):

40–42.

Age-appropriate toys

Age range  Toys

Birth to two months Activity centers to look at and listen to; mobiles  
 over cribs 

Two to four months Rattles, teethers, activity centers to hit or kick  
 while on back.

Four to six months Soft books, roly poly toys

Seven to nine months Nesting cups, pop-up toys

Ten to twelve months Push and pull toys, large blocks, board books,  
 toys that require hand manipulation to “make  
 something happen”

Thirteen to fifteen  Toy telephone, walk-behind toys like doll stroller, 
months soft dolls and animals, balls

Sixteen to eighteen  Simple toy musical instruments, playing with 
months water or sand, shape sorters

Nineteen months  Rocking horse, easy puzzles, make-believe toys 
to two years (plastic houses and people, toy cars and trucks,  
 play food and dishes), crayons and paper

Two to three years  Tricycle, toy basketball hoop and balls, toy trains  
 with tracks, dolls with bottles and other  
 equipment, toy kitchen equipment, coloring  
 books and crayons, books

Three to four years Simple crafts (including scissors, glue, and  
 paper), beginning board games, toys for  
 imaginative play

Four to five years Simple sports equipment, books, board and card  
 games, computer games, collections, building  
 blocks

Five to six years Small blocks and building sets, art supplies,  
 activity books, beginning reader books, games

Six years and up Music, books, games, sports equipment. By this  
 age, kids may get particular about their toys  
 according to what is popular with their friends

(Table by GGS Information Services.)

KEY TERMS

Cognitive—The ability (or lack of) to think, learn,
and memorize.

Fine motor skill—The abilities required to control
the smaller muscles of the body for writing, playing
an instrument, artistic expression and craft work.
The muscles required to perform fine motor skills
are generally found in the hands, feet and head.

Gross motor skills—The abilities required to con-
trol the large muscles of the body for walking, run-
ning, sitting, crawling, and other activities. The
muscles required to perform gross motor skills are
generally found in the arms, legs, back, abdomen
and torso.
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ORGANIZATIONS

Toy Industry Association, Inc. 1115 Broadway, Suite 400, New

York, NY 10010. (212) 675-1141. Web site: <www.toy-

tia.org>.

U.S. Consumer Product Safety Commission. Washington, DC

20207-0001. (800) 638-2772. Web site: <www.cpsc.gov>.

WEB SITES

U.S. Consumer Product Safety Commission. Toy Safety
Publications. Dec. 13, 2004. Available online at:
<www.cpsc.gov/cpscpub/pubs/toy_sfy.html> (accessed

Jan. 2, 2005).

Ken R. Wells

Tracheoesophageal fistula

Definition

Tracheoesophageal fistula (TEF) is a birth defect in

which the trachea is connected to the esophagus. In most

cases, the esophagus is discontinuous (an esophageal
atresia), causing immediate feeding difficulties.

Description

The trachea, or windpipe, carries air to the lungs.

The esophagus carries food to the stomach. Sometimes

during development these two tubes do not separate

completely but remain connected by a short passage.

When this happens, air enters the gastrointestinal system,

causing the bowels to distend, and mucus is breathed

into the lungs causing aspiration pneumonia and breath-
ing problems.

There are three main types of TEF. In 85 to 90 per-

cent of tracheoesophageal fistulas, the top part of the

esophagus ends in a blind sac, and the lower part inserts

into the trachea. In the second type, the upper part of the

esophagus is connected directly to the trachea, while the

lower part ends in a pouch. In a rare type of fistula called

an H type, both the esophagus and trachea are complete,

but they are connected by a small passageway. This is

the most difficult type of tracheoesophageal fistula to

diagnose, because both eating and breathing are possible.

TEFs often occur in babies with additional birth defects.

Demographics

TEFs occur in about one of every 3,000 live births.

They are slightly more common in boys than in girls.

Some studies suggest that the occurrence of TEFs

increases with the age of the mother.

Causes and symptoms

Tracheoesophageal fistulas arise as a developmental

abnormality. At birth, the infant has difficulty swallow-

ing. Eating produces severe coughing spells that interfere

with breathing. Aspiration pneumonia can develop from

fluid breathed into the lungs.

Small H type fistulas may go undiagnosed until later

in life. Symptoms of an H type fistula include frequent

pulmonary infections and bouts of abdominal bloating.

When to call the doctor

TEFs are normally diagnosed within hours of birth,

because feeding and breathing problems are immediately

apparent. Some H type defects are not detected until

later in life.

Diagnosis

Diagnosis that the esophagus is interrupted is con-

firmed by the inability to insert a nasogastric suction

tube into the stomach. The exact type and location of the

fistula can be determined using a radiopaque catheter,

which allows pictures to be taken of the esophagus.

X rays may show air in the bowels. Endoscopy often

fails to locate the fistula if it is small.

KEY TERMS

Endoscopy—Visual examination of an organ or
body cavity using an endoscope, a thin, tubular
instrument containing a camera and light source.
Many endoscopes also allow the retrieval of a
small sample (biopsy) of the area being examined,
in order to more closely view the tissue under a
microscope.

Esophageal atresia—Blockage or closure of the
esophagus, the tube leading from the mouth to the
stomach.

Gastrostomy tube—A tube that is inserted through
a small incision in the abdominal wall and that
extends through the stomach wall into the stomach
for the purpose of introducing parenteral feedings.
Also called a gastric tube, gastrointestinal tube, or
stomach tube.
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Treatment

Babies with all but H type fistulas are unlikely to

survive without surgical separation and repair of the tra-

chea and the esophagus. Surgery is usually done at a hos-

pital that has special facilities for treating seriously ill

newborns. However, surgery cannot always be per-

formed immediately because of prematurity, the pre-

sence of other birth defects, or complications from

aspiration pneumonia.

While awaiting surgery, the infant’s condition is sta-

bilized. Preoperative care concentrates on avoiding

aspiration pneumonia and includes the following:

� elevating the head to avoid reflux and aspiration of the

stomach contents

� using a suction catheter to continuously remove mucus

and saliva that could be inhaled

� when necessary, placement of a gastrostomy tube for

feeding

� withholding feeding by mouth

When surgery is performed, the esophagus is recon-

nected to make it continuous and separate from the tra-

chea. If the two ends of the esophagus are too far apart to

be reattached, a piece of tissue from the large intestine is

used to join the parts.

Prognosis

The survival rate of infants with tracheoesophageal

fistulas improved dramatically toward the end of the

twentieth century. In uncomplicated cases, the survival

rate is close to 100 percent. However, often babies with

TEFs have other birth defects that limit their recovery.

When the esophagus is successfully separated and

reattached, many infants have difficulty swallowing,

because the contractility of the esophagus is impaired.

Infants may also have problems with gastroesophageal

reflux, in which the acidic contents of the stomach back

up into the bottom of the esophagus and cause ulcers and

scarring. Long-term follow-up, however, finds that 80 to

90 percent of children who have repaired TEFs as infants

eat normally by the time they are in elementary school.

As more individuals with corrected TEFs reach adult-

hood, there is some evidence that suggests they are more

susceptible to esophageal cancers. However, as of 2004,

there was not enough data to confirm these findings.

Prevention

Tracheoesophageal fistulas are defects in develop-

ment of the fetus that cannot be prevented.

Parental concerns

Parents often worry about the effect a TEF may

have on their child’s later ability to eat and participate in

normal activities such as sports. In the absence of other

birth defects, almost all children have no restrictions on

their eating and activities by the time they start school.

Resources

BOOKS

Moore, Keith L., et al. Before We Are Born: Essentials of
Embryology and Birth Defects. Kent, UK: Elsevier—
Health Sciences Division, 2002.

PERIODICALS

‘‘Esophageal Atresia with or without Tracheoesophageal

Fistula.’’ eMedicine Medical Library. Available online at
<www.emedicine.com/ped/topic2950.htm> (accessed

August 18, 2004).

‘‘Gastrointestinal Defects.’’ The Merck Manual of Diagnosis
and Therapy, 17th ed. Edited by Robert Berkow. Rahway,
NJ: Merck Research Laboratories, 1999–2004. Available

online at <www.merck.com/mrkshared/mmanual/

home.jsp> (accessed October 18, 2004).

Kronemer, Keith, and Alison Snyder. ‘‘Esophageal Atresia/

Tracheoesophageal Fistula.’’ eMedicine Medical Library.
Available online at <www.emedicine.com/radio/

topic704.htm> (accessed October 18, 2004).

Minkes, Robert K., and Alison Snyder. ‘‘Congenital Anomalies

of the Esophagus.’’ eMedicine Medical Library. Available
online at <www.emedicine.com/derm/topic396.htm>

(accessed October 18, 2004).

Tish Davidson, A.M.

Trachoma
Definition

Trachoma, also called granular conjunctivitis or

Egyptian ophthalmia, is a contagious, chronic inflamma-

tion of the mucous membranes of the eyes, caused by the

bacterium Chlamydia trachomatis. It is characterized by

swelling of the eyelids, sensitivity to light, and eventual

scarring of the conjunctiva and cornea of the eye.

Description

Trachoma is a disease associated with poverty and

unhygienic conditions. It is most common in hot, dry,

dusty climates in the developing world where water is
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scarce and sanitation is poor. Trachoma is the most com-

mon infectious cause of blindness in the world. It has

two stages. The first stage is active infection of the con-

junctiva by the bacterium C. trachomatis. The conjunc-

tiva is the clear mucous membrane that lines the inside

of the eyelid and covers the white part (sclera) of the eye.

This stage is highly contagious.

Acquiring trachoma does not provide immunity

against re-infection, so repeat infections are the norm in

many communities where the disease circulates continu-

ously among family members. The frequency of active

infection peaks in children ages three to five. In some

communities, as many as 90 percent of children under

age five are actively infected.

The second stage involves damage to the cornea, the

transparent covering of the front of the eye. After

repeated infections, the eyelids swell and the eyelashes

begin to turn inward so that they scratch the cornea every

time the individual blinks. This scratching is painful, and

it scars the cornea, eventually resulting in the cornea

becoming opaque. Individuals are often blind by middle

age. Repeated, extended, untreated periods of infection

are required for blindness to occur. An occasional, trea-

ted infection does not result in blindness.

Transmission

C. trachomatis is spread through direct contact.

Infected young children serve as a reservoir of infection.

The bacteria are then transmitted by close physical con-

tact with family members and other caregivers. The bac-

teria are also spread through shared blankets, pillows,

and towels. The bazaar fly Musca sorbens lays its eggs
in human feces that can be contaminated with trachoma

bacteria. These flies pick up bacteria on their bodies and

can transmit them to humans.

Certain conditions promote the spread of trachoma

bacteria. These include:

� poor personal hygiene
� poor body waste and trash disposal
� insufficient water supply for washing
� shared sleeping space
� close association with domestic animals

A close-up of a human eye with trachoma. Trachoma is caused by Chlamydia trachomatis and commonly results in blindness if

left untreated. (CustomMedical Stock Photo Inc.)
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Demographics

Trachoma is widespread and present in a high per-

centage of the population in many parts of Africa, Iraq,

Afghanistan, Burma, Thailand, and Viet Nam. Pockets

of high trachoma infection also exist in southern Mexico,

eastern Brazil, Ecuador, North Africa, India, China,

Siberia, Indonesia, New Guinea, Borneo, and in Aborigi-

nal communities in central Australia. Although trachoma

is rare in developed countries, it is occasionally found in

the United States in some Native American communities

and in parts of Appalachia.

The greatest risk for contracting trachoma is having

a family member with the disease. Although the disease

shows no gender preference, two to three times more

women eventually become blind than men, probably

because they are the primary caretakers of small children

who are infected. The active stage of the disease is most

prevalent in children ages three to five. Blindness is most

common in middle age. The World Health Organization

(WHO) estimates that as of the early 2000s, between 360

and 500 million people are affected by trachoma world-

wide and that six million people are blind because of the

disease. In some heavily infected areas, up to 25 percent

of the population becomes blind from this infection.

Causes and symptoms

The early symptoms of trachoma include the devel-

opment of follicles (small sacs) on the conjunctivae of

the upper eyelids; pain; swollen eyelids; discharge; tear-

ing; and sensitivity to light. If the infection is not treated,

the follicles develop into large yellow or gray pimples,

and small blood vessels develop inside the cornea. In

most cases, both eyes are infected. The incubation period

is about one week.

Repeated infections eventually lead to contraction

and turning-in of the eyelids. The eyelashes then scratch

the corneas and conjunctivae, every time the individual

blinks. This scratching leads to scarring of the cornea,

eventual blockage of the tear ducts, and blindness.

When to call the doctor

U.S. parents should call the doctor if they notice any

discomfort or discharge from their child’s eye, especially

if they have recently traveled in areas where trachoma is

common.

Diagnosis

Diagnosis is based on a combination of the patient’s

history (especially living or traveling in areas with high

rates of trachoma) and examination of the eyes. The doc-

tor looks for the presence of follicles or scarring. In

developed countries where laboratory facilities are avail-

able, the doctor takes a small sample of cells from the

child’s conjunctivae and examines it, following a proce-

dure called Giemsa staining, to confirm the diagnosis. In

underdeveloped countries where medical resources are

scarce, diagnosis is made based on an examination only.

Treatment

The preferred treatment is the oral antibiotic azithro-

mycin (Zithromax). This medicine has replaced treat-

ment with other antibiotics (usually tetracyclines),
because only a single dose of azithromycin is required to

clear the infection. Oral single dose treatment increases

compliance. Everyone in the family should be treated at

the same time, whether they show clinical signs of the

disease or not, because transmission among family mem-

bers is so common.

Individuals with complications from untreated or

repeated infections require surgery. Surgery can be used

for corneal transplantation or to correct eyelid deformi-

ties. It does not, however, prevent re-infection.

Prognosis

The prognosis for full recovery is excellent if the

individual is treated promptly. If the infection has pro-

gressed to the stage of follicle development, prevention

of blindness depends on the size of the follicles, the pre-

sence of additional bacterial infections, and the develop-

ment of scarring. The longer the period of infection, the

greater the risk of corneal scarring and blindness.

Prevention

Trachoma is a preventable disease. Prevention

depends upon good hygiene and public health. The

KEY TERMS

Conjunctivitis—Inflammation of the conjunctiva,
the mucous membrane covering the white part of
the eye (sclera) and lining the inside of the eyelids
also called pinkeye.

Cornea—The clear, dome-shaped outer covering
of the eye that lies in front of the iris and pupil. The
cornea lets light into the eye.
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WHO has developed a program called SAFE, which

aims to prevent blindness caused by trachoma. The ele-

ments of the program are surgery, antibiotic treatment,

facial cleansing and improved personal hygiene, and

environmental improvements. Despite this prevention

program, permanent gains in controlling trachoma have

been elusive.

Parental concerns

In the United States, parents should check with the

Centers for Disease Control (available online at

<www.cdc.gov>) for advisories about the prevalence of

trachoma if they are planning to travel with their children

to underdeveloped countries.

Resources

BOOKS

Bailey, Robin. ‘‘Eye Infections in the Tropics.’’ In Infectious
Diseases, 2nd ed. Edited by Jonathon Cohen and William

Powderly. St. Louis: Mosby, 2003.

O’Brien, Terrence P. ‘‘Conjunctivitis.’’ In Conn’s Current
Therapy, 56th ed. Edited by Robert E. Rakel.
Philadelphia: W. B. Saunders Co., 2004.

WEB SITES

Mabey, Denise, and Hugh Taylor. ‘‘Trachoma.’’ eMedicine
Medical Library, April 17, 2001. Available online at
<www.emedicine.com/0ph/topic118.htm> Accessed

August 1, 2004.

‘‘Ophthalmologic Disorders: Trachoma.’’ In The Merck
Manual of Diagnosis and Therapy, 17th ed. Edited by
Robert Berkow. Rahway, NJ: Merck Research

Laboratories, 1999–2004. Available online at

<www.merck.com/mrkshared/mmanual/home.jsp>

(accessed October 18, 2004).

ORGANIZATIONS

Sight Savers International. c/o Chapel & York, PMB #293, 601

Pennsylvania Avenue, NW, Suite 900, South Building,

Washington, DC 20004. Web site:

<www.sightsavers.org>.

Tish Davidson, A.M.

Traction see Immobilization

Transposition of the great
arteries

Definition

Transposition of the great arteries (TGA) is a birth

defect causing a fatal condition in which there is a rever-

sal, or switch, in the primary connections of the two

main (great) blood vessels to the heart, the aorta and pul-

monary artery.

Description

There are two great arteries that transport blood

away from the heart, the pulmonary artery and the aorta.

Normally, the pulmonary artery carries blood from the

right ventricle to the lungs. The aorta carries blood from

the left ventricle to the vessels of the rest of the body.

Ordinarily, blood returning to the heart is depleted

in oxygen. It goes first to the right atrium of the heart and

then to the right ventricle where it is pumped to the

lungs. While in the lungs, the blood picks up more oxy-

gen. After the lungs, the blood flows to the left atrium,

then the left ventricle pumps the blood out through the

aorta to the rest of the body, thereby supplying the body

with oxygenated blood.

In children with transposition of the great arteries,

the connection of the two great arteries is reversed. This

condition causes oxygen depleted blood to be circulated

to the body because the aorta is connected to the right

ventricle. Blood returning to the heart goes to the right

atrium and ventricle, and then it goes into the aorta for

distribution throughout the body instead of to the lungs

to be oxygenated. At the same time, blood in the lungs

goes to the left atrium, the left ventricle, but then back to

the lungs rather than going to the body because the pul-

monary artery is connected to the left ventricle. The

result is that highly oxygenated blood keeps recycling

through the lungs, while oxygen-depleted blood recycles

through the body without going through the lungs to

reoxygenate. The body cannot survive without oxyge-

nated blood.

This condition occurs during the fetal development

and must be treated promptly after birth if the newborn is

to survive. The newborn can survive for a few days

while the foramen ovale, a small hole in the septum that

separates the two atria, is open, allowing some oxyge-

nated blood to escape and mix into the blood that is

being pumped throughout the body. However, within a

few days after birth, the foramen ovale normally closes,

and no oxygenated blood is available for the body.
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Demographics

Transposition of the great arteries affects 20 to 30 of

every 100,000 live births each year. It is the most com-

mon reason for cyanotic heart disease in newborns

accounting for 5 to 7 percent of all infants with congeni-
tal heart disease. Transposition of the great arteries is

most often an isolated defect and is not associated with

other congenital syndromes. It affects males more than

females with 60 to 70 percent of all cases occurring in

males. It does not affect any race or nationality more

than another.

Causes and symptoms

Transposition of the great arteries is a birth defect

that occurs during fetal development. There is no identi-

fiable disease or cause. The main symptom is a cyanotic

or blue baby appearance, caused by a general lack of

oxygen in the body’s tissues.

Diagnosis

Diagnosis is made immediately after birth, when it

is observed that the newborn has a bluish color. A defi-

nite diagnosis is made by x ray, electrocardiography

(ECG), and echocardiography.

Treatment

Transposition of the great arteries may be treated by

the use of medications called prostaglandins which keep

the ductus arteriousus open. A procedure called a cardiac

catheterization can then be performed during which a

small thin tube (catheter) with a balloon tip, may be used

to enlarge the opening between the two atria until sur-

gery can be performed. However, both procedures are

temporary treatments that help prolong the infant’s life,

in some cases allowing him or her to gain strength, until

surgery can be performed. The only permanent solution

for this condition is open-heart surgery. In transposition

of the great arteries repair surgery, the infant’s heart is

stopped, and blood is circulated through the body using a

mechanical heart-lung machine. The two great arteries

are reconnected to their proper destination. This correc-

tion restores the normal blood flow pattern. The coronary

arteries are also reconnected, so that they can supply

blood to the heart itself.

Prognosis

Left untreated, this disease is fatal within the first

weeks of life. After surgical repair, the survival rate is 90

percent, and most individuals grow and develop

normally.

Prevention

Because there is no identifiable cause, there is no

way to prevent this condition.

Parental concerns

Transposition of the great arteries is a complex con-

genital malformation; however, open heart surgery is

highly effective in correcting it. Most children have an

excellent outcome and a normal healthy life. For most

children, activity level, appetite, and growth eventually

return to normal. Open heart surgery to repair transposi-

KEY TERMS

Aorta—The main artery located above the heart
that pumps oxygenated blood out into the body.
The aorta is the largest artery in the body.

Atrial—Referring to the upper chambers of the
heart.

Cyanosis—A bluish tinge to the skin that can occur
when the blood oxygen level drops too low.

Echocardiography—A non-invasive technique,
using ultrasound waves, used to look at the various
structures and functions of the heart.

Electrocardiagram (ECG, EKG)—A record of the
electrical activity of the heart, with each wave
being labeled as P, Q, R, S, and T waves. It is often
used in the diagnosis of cases of abnormal cardiac
rhythm and myocardial damage.

Foramen ovale—The foramen ovale is a fetal car-
diac structure that allows the blood in both upper
chambers (atria) of the heart to mix. After birth, the
pressure rises in the left atrium pushing this open-
ing closed, allowing the heart to function in a two-
sided fashion: the right side carries the unoxyge-
nated blood to the lungs, and the left side pumps
the oxygenated blood out into the body.

Oxygenate—To supply with oxygen.

Pulmonary artery—An artery that carries blood
from the heart to the lungs.

Ventricles—The lower pumping chambers of the
heart. The ventricles push blood to the lungs and
the rest of the body.
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tion of the great arteries is usually performed within the

first days or weeks of life.

After the child’s heart surgery parents should follow

all instructions given by the healthcare team. Most chil-

dren continue to be seen by a team of doctors including

the pediatrician, cardiologist, and pediatric cardiac

surgeon.

When to call the doctor

Following open heart surgery, parents should call

the doctor if any of the following occurs:

� fever of 101.5 (38.6�C) or higher
� swelling or puffiness around the child’s eyes, arms, or

legs

� redness or swelling, cloudy yellow drainage, or an

opening at the incision site

� rapid breathing
� increased fatigue or tiredness
� dry cough that was not present before surgery

� decreased appetite or refusal to eat
� increased pain

Resources

WEB SITES

Charpie, John R. ‘‘Transposition of the great arteries.’’

eMedicine, October 27, 2004. Available online at
<www.emedicine.com/ped/topic2548.htm> (accessed

November 7, 2004).

‘‘Transposition of the Great Arteries.’’ Children’s Hospital
Boston. Available online at <www.childrenshospital.org/
cfapps/A2ZtopicDisplay.cfm?Topic=Transposition+of+

the+Great+Arteries> (accessed November 7, 2004).

John T. Lohr, PhD

Deborah L. Nurmi, MS

Traumatic amputations

Definition

Traumatic amputation is the accidental severing of

some or all of a body part.

Description

Traumatic amputation most often affects limbs and

appendages such as the arms, ears, feet, fingers, hands,

legs, and nose. Amputations may be partial (some tissue

connects the amputated part to the body) or complete

(the amputated part is completely severed from the

body).

Demographics

Trauma is the second leading cause of amputation in

the United States. About 30,000 traumatic amputations

occur in United States each year. Four of every five trau-

matic amputation victims are male, and most of them are

between the ages of 15 and 30.

Causes and symptoms

Some of the more common causes of pediatric trau-

matic amputations are accidents with lawnmowers, auto-

mobiles, motorcycles, power tools, and farm equipment.

Amputations may be caused by sharp objects such as

knives or blades (‘‘guillotine’’ amputation) or by heavy

objects or mechanisms (crushing amputation). Crushing

injuries are the more common cause of traumatic

amputations.

Blood loss may be massive or minimal, depending

on the nature of the injury and the site of the amputation.

Patients who lose little blood and have less severe inju-

ries sometimes feel more pain than patients who bleed

heavily and whose injuries are life-threatening.

Phantom pain

About 80 percent of all amputees over the age of

four experience tingling, itching, numbness, or pain in

the place where the amputated part used to be. About 30

percent of amputees experience a sensation of the ampu-

tated part ‘‘telescoping’’ or shrinking into the viable part

of the limb. Phantom sensations may begin immediately

after the amputation, or they may develop months or

years later. They often occur after an injury to the site of

the amputation.

These intermittent feelings may have the following

characteristics:

� occur frequently or only once in a while
� be mild or intense

� last for a few minutes or several hours

� help patients adjust more readily to an artificial limb

(prosthesis)
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When to call the doctor

A partial or complete amputation is a medical emer-

gency and as such, the affected child (and amputated

body part, if possible) should be transported to an emer-

gency center immediately.

Diagnosis

When the patient and the amputated part(s) reach

the hospital, a physician will assess the probability that

the severed tissue can be successfully reattached (called

replantation). The Mangled Extremity Severity Score

(MESS) is a diagnostic tool used to assess the probability

of successful replantation and assigns numerical values

to such factors as body temperature, circulation, numb-

ness, paralysis, tissue health, and the patient’s age and

general health. The total score is doubled if blood supply

to the amputated part has been absent or diminished for

more than six hours.

A general, emergency, or orthopedic surgeon makes

the final determination about whether surgery should be

performed to reattach the amputated part(s). The surgeon

also considers the wishes and lifestyle of the child and

parents. Additional concerns are how and to what extent

the amputation will affect the child’s quality of life and

ability to perform everyday activities.

Treatment

First aid or emergency care given immediately after

the amputation has a critical impact on both the physi-

cians’ ability to salvage and reattach the severed part(s)

and the patient’s ability to regain feeling and function.

Muscle tissue dies quickly, but a well-preserved part can

be successfully reattached as much as 24 hours after the

amputation occurs. Tissue that has not been preserved

will not survive for more than six hours.

Initial response

The most important steps to take when a traumatic

amputation occurs are:

� Contact the nearest emergency services provider,

clearly describe what has happened, and follow any

instructions given.

� Make sure the victim can breathe; administer CPR if

necessary.

� Control bleeding using direct pressure; minimize or

avoid contact with blood and other body fluids.

� Patients should not be moved if back, head, leg, or

neck injuries are suspected or if motion causes pain. If

none is found by a trained professional, position the

victim flat, with the feet raised 12 inches above the

surface.

� Cover the victim with a coat or blanket to prevent

shock.

The injured site should be cleansed with a sterile

solution and wrapped in a clean towel or other thick

material that will protect the wound from further injury.

Tissue that is still attached to the body should not be

forced back into place. If it cannot be gently replaced, it

should be held in its normal position and supported until

additional care is available.

Saving the patient’s life is always more important

than recovering the amputated part(s). Transporting the

patient to a hospital or emergency center should never be

delayed until missing pieces are located.

Preserving tissue

No amputated body part is too small to be salvaged.

Debris or other contaminating material should be

removed, but the tissue should not be allowed to get wet.

An amputated body part should be wrapped in bandages,

towels, or other clean, protective material and sealed in a

plastic bag. Placing the sealed bag in a cooler or in a con-

tainer that is inside a second container filled with cold

water or ice will help prevent tissue deterioration.

Replantation

A number of factors influence whether an amputated

part can be successfully reattached. These include:

� age of the patient (younger patients tend to heal better

and faster)

� location of amputation (replantations of the upper

extremities are more successful than those of the lower

extremities)

� type of wound (sharp wounds are repaired more suc-

cessfully than crushing injuries)

� health of the patient (e.g. if he or she is able to with-

stand prolonged surgery)

� amount of contamination to the wound (a grossly con-

taminated part has a much lower chance of success-

fully being reattached)

� length of time the amputated part was detached from

the body (chance of successful replantation decreases

after six hours)

Post-care

Techniques such as biofeedback, cognitive-beha-

vioral pain management, hypnosis, acupuncture, ultra-
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sound, and physical therapy have all been used to treat

post-amputation and phantom pain.

Nutritional concerns

Proper nutrition is essential to optimize healing

after an amputation or reattachment surgery. A well-

balanced diet rich in vitamins and with adequate caloric

value is recommended to promote healing.

Prognosis

Possible complications of traumatic amputation

include:

� excessive bleeding and shock
� infection
� muscle shortening

� pulmonary embolism

� death

Improved medical and surgical care and rehabilita-

tion have improved the long-term outlook for such

patients. Children tend to heal faster than adults and

adapt more quickly to disability.

Prevention

The best way to prevent traumatic amputation is to

observe precautions such as using seat belts and obeying

speed limits and other traffic regulations. It is important

to take special precautions when using potentially dan-

gerous equipment and make sure machinery is turned off

and disconnected before attempting to service or repair

it. Appropriate protective clothing should be worn at all

times. Children should be closely monitored when in the

vicinity of lawnmowers, power tools, farm equipment, or

other machinery that can cause serious injury.

Parental concerns

Parents of child amputees are faced with difficult

decisions such as whether to get a limb prosthesis for

their child and how to handle issues with negative body

image. Parents will be encouraged to work with their

child’s rehabilitation team, which may include physi-

cians, prosthetists, physical therapists, occupational

therapists, psychologists, and/or teachers, to help the

child adjust to the traumatic loss of a limb. Tools such as

amputee dolls may be helpful in explaining how a pros-

thetic limb will be worn and to encourage positive body

image.

Resources

BOOKS

Dalsey, William C., and Jeffrey Luk. ‘‘Management of

Amputations.’’ In Clinical Procedures in Emergency
Medicine, 4th ed. Edited by James R. Roberts and Jerris R.

Hedges. Philadelphia: Saunders, 2004.

PERIODICALS

Flor, Herta. ‘‘Phantom-limb Pain: Characteristics, Causes, and

Treatment.’’ The Lancet Neurology 1, no. 3 (July 2002):
182–9.

KEY TERMS

Phantom pain—Pain, tingling, itching, or numb-
ness in the place where the amputated part used to
be.

Pulmonary embolism—Blockage of an artery in
the lungs by foreign matter such as fat, tumor tis-
sue, or a clot originating from a vein. A pulmonary
embolism can be a very serious, and in some cases
fatal, condition.

Shock—A medical emergency in which the organs
and tissues of the body are not receiving an ade-
quate flow of blood. This deprives the organs and
tissues of oxygen and allows the build-up of waste
products. Shock can be caused by certain diseases,
serious injury, or blood loss.

This man’s hand was surgically reattached following a trau-

matic amputation. (Photograph by Michael English. Custom

Medical Stock Photo, Inc.)
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ORGANIZATIONS

Amputee Coalition of America. PO Box 2528, Knoxville, TN

37901–2528. Web site: <www.amputee-coalition.org>.

National Amputation Foundation. 40 Church St., Malverne,

NY 11565. Web site: <www.nationalamputation.org>.

WEB SITES

Koman, L. Andrew. ‘‘Replantation.’’ eMedicine, December 3,

2002. Available online at <www.emedicine.com/

orthoped/topic284.htm> (accessed January 17, 2005).

Maureen Haggerty

Stephanie Dionne Sherk

Treponema infection see Pinta

Trichotillomania
Definition

Trichotillomania is a psychiatric condition in which

an individual has an uncontrollable desire to pull out his

own body hair. It is generally considered to be an

impulse control disorder but is sometimes classified as

either a subtype or variant of obsessive-compulsive dis-
order (OCD).

Description

Trichotillomania is the most common cause of hair

loss in children. First described in 1889, trichotillomania

is a psychiatric disorder, the result of which is alopecia
or hair loss, caused by repeated pulling of one’s hair

from, most often the head, followed by the eyelashes and

eye brows. But the hair of any part of the body may be

pulled and multiple sites may be involved. The indivi-

dual with trichotillomania will have bald spots on the

head or missing eyelashes or eyebrows.

There is an immense amount of embarrassment and

denial associated with trichotillomania. It is common for

individuals with this disorder to deny their behavior and

attempt to hide their hair loss. The hair loss may be dis-

guised by wearing wigs, hats, scarves or hair clips, or by

applying make-up or even by tattooing. The act of hair

pulling is a private one. Rarely does the hair pulling

occur in the presence of another, except for close family
members. Because of this fact, social alienation is com-

mon in trichotillomania.

The hair pulling may occur either when the indivi-

dual is relaxed or under stress. For some individuals with

trichotillomania, certain situations, such as watching TV,

lying in bed, or talking on the phone, will trigger the

behavior. The individual either may focus intensely on

the hair pulling or the pulling may be done uncon-

sciously. Immediately before pulling hair, the individual

with trichotillomania feels a mounting tension. This ten-

sion is relieved as a hair root is successfully pulled.

Since a tingling sensation is felt upon successfully pull-

ing a hair follicle completely from its root, a neuroder-

matologic connection may reinforce hair pulling as a

means of tension relief. When the hair root remains

intact and the hair shaft is broken, this sensation is not

felt and the patient may repetitively pull hairs until suc-

cessful. After pulling the hair, patient may carefully

examine the hair root, and the hair bulb may be rubbed

along the lips for further stimulation. The hairs may be

ingested by some patients.

The amount of time each day that the patient

engages in hair pulling may consist of either several

brief periods, or a longer intense period. The typical tri-

chotillomania patient will spend one to three hours daily

pulling hairs. The urge to pull can be so intense that the

individual with trichotillomania cannot think of anything

except hair pulling. Thus, social life and work production

often suffer with trichotillomania.

The act of hair pulling in trichotillomania is often

ritualistic. The necessary implements, such as tweezers,

are collected, the location where this is to be performed

is determined, the preferred texture or color to be pulled

may be planned as well as disposal of the hairs.

Rarely, the individual with trichotillomania may

attempt to pull the hairs of others. The hairs of a pet or

doll or the fibers of an inanimate object, such as sweater,

may be pulled as well. In addition to hair pulling, the

hair may be bitten off or twisted or twirled.

Co-existing psychiatric diagnoses such as anxiety,
depression, and addictive disorders are common in tri-

chotillomania. Tics, borderline personality disorders,
and OCD are all more prevalent in trichotillomania than

in the general population. The hair pulling in trichotillo-

mania can be differentiated from that in OCD in that the

hair pulling in trichotillomania is an impulse behavior

where in OCD it is a repetitive act performed as part of

an obsession. The individual with OCD is aware of his or

her actions, while the individual with trichotillomania is

not always conscious that he or she is pulling hairs.

Trichotillomania is not the underlying cause of hair

pulling if there is a medical reason for the hair loss or if

another co-existing psychiatric disorder such as halluci-

nation provokes the hair pulling.
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Demographics

Trichotillomania usually begins in the preteens but

has been reported in children as young as one year old

and has been seen first in adults over 50 years old.

Patients in their seventies may suffer from trichotilloma-

nia. The mean age of onset is 12 years of age in girls and

eight years of age in boys. This condition is seven times

more common in children than in adults. Among young

children there is no gender preference. But among adults,

it is reported up to 10 times more often in females than in

males. This may be skewed because females are more

likely to seek attention for a medical problem, and

because it is easier for males to disguise their compul-

sions, e.g. by shaving or because of social acceptance of

male pattern hair loss.

The total number of Americans who pull their own

hair at some point in their lifetime may be as high as 11

million. The prevalence of trichotillomania has been

estimated to be as high as 2 percent of the general popu-

lation. Among college students surveyed, more than 10

percent of college students pull their hair at some point,

although only 1 percent meets the criteria for

trichotillomania.

Causes and symptoms

There is no clear cause of trichotillomania, but there

are psychoanalytical, behavioral, or biological theories

for this disorder. Some of the more commonly accepted

theories for trichotillomania are:

� childhood trauma

� stressful events
� neurochemical imbalance

The psychoanalytic model purports that trichotillo-

mania occurs in an attempt to resolve a childhood

trauma, the most common of which is sexual abuse.

According to this model an unconscious unresolved past

conflict triggers hair pulling.

The behavioral theory for trichotillomania states

that a stressful event, such as moving or the loss of a

loved one, or a family conflict precedes the onset of hair

pulling and that hair pulling begins in an attempt to

relieve tension caused by a stressful event. This behavior

continues beyond the initial stimulus and eventually

becomes habitual. Later the patient may not be aware of

this initial trigger. For a child, the stressor may not be

just a single event, but may occur in response to what a

child may perceive as excessive demands from an

authoritarian or an overbearing parent.

Biological theories for trichotillomania include a

neurochemical imbalance, such as a serotonin imbal-

ance. Drugs that correct for serotonin imbalance improve

symptoms in many with this disorder. Altered dopamine

levels may also play a role in trichotillomania. It is not

clear if genetic factors are involved in the development

of trichotillomania, although some studies report an

increased percentage of relatives with various psychia-

tric disorders.

The most common symptom of trichotillomania is

hair loss. The pattern of alopecia in trichotillomania var-

ies among patients and the degree of hair loss will range

from a barely noticeable thinning to total loss of hair.

Some patients pull out hairs without regard for symme-

try, while others will attempt to follow a pattern or pull

out hairs in an effort to maintain symmetry of appear-

ance. Usually, the hair loss on the head is patchy or

poorly defined. There are neither scars nor any inflam-

mation in the area of scalp hair loss. The top is the most

affected region of the head. Tonsure trichotillomania is a

pattern hair loss of the scalp in which hair is present only

at the nape and on the outer edge of the scalp. The eye-

lashes and eyebrows may be plucked off, and hair loss

may be noted on the arms, legs, and body. Pubic hair

may be sparse.

When to call the doctor

Any continuous pulling of hair or hair loss should be

reported to a medical professional, as there are medical

causes for hair pulling and hair loss, and if trichotilloma-

nia is the underlying cause for this problem, then medical

and psychiatric treatment needs to be initiated as soon as

possible, since the earlier the intervention, the greater the

likelihood that the behavior can be controlled. It is

important to realize that the occasional or infrequent

twisting, pulling, or chewing of hair in a child does not

constitute trichotillomania and does not require medical

attention.

Diagnosis

The diagnosis of trichotillomania is made by history

and interview, along with histological examination of the

hairs in the area of hair loss as well as skin tissue in the

area. All other medical causes of hair loss must be elimi-

nated. Since patients are adept at disguising and denying

the symptoms of trichotillomania, the condition may go

on for years without detection or treatment. Most

patients are embarrassed to admit to hair pulling and the

resultant sequelae, and elicitation of this behavior is dif-

ficult. The patient will not usually report pain. All of this
makes the diagnosis of trichotillomania difficult. The
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patient must be made to feel comfortable admitting to

and then discussing the behavior.

The clinician may use rating scales to assist in the

diagnosis of trichotillomania and to assess the degree to

which a patient has trichotillomania. These scales

include the Psychiatric Institute Trichotillomania Scale,

National Institutive of Mental Health-Trichotillomania

Severity Scale, Yale-Brown Obsessive Scale modified

for Trichotillomania, the National Institute of Mental

Health-Trichotillomania Impairment Scale, and the Min-

nesota Trichotillomania Assessment Inventory.

According to the American Psychiatric Association

there are five criteria which must be met in order for tri-

chotillomania to be diagnosed. They are as follows:

� The hair pulling is recurrent and a noticeable pattern of
hair loss is observed.

� The patient feels increased tension prior to the hair

pulling.

� This tension is relieved upon pulling hairs.
� The pulling is not associated with another mental con-

dition, and there is no medical cause for the hair

pulling.

� The behavior interferes with or disrupts the patient’s

social and work activities.

There is a subgroup of hair-pullers who do not meet

the second and third criteria listed above. These indivi-

duals are less likely to hide their behavior and do not suf-

fer from low self-esteem as frequently as those who

meet all of the above criteria. There is some debate about

whether these people have trichotillomania and about

whether these criteria for diagnosis of trichotillomania

are too restrictive.

Histological examination of hair follicles and skin

biopsies also help in the diagnosis of trichotillomania. In

the areas of hair loss in trichotillomania there will be a

mixture of short and longer hairs in the area of hair loss.

Trichomalacia or distortion of the hair follicles is often

present in trichotillomania.

Trichotillomania must be differentiated from medi-

cal causes of hair loss and these include: skin conditions

such as psoriasis; trauma, such as that from radiation;

endocrine disorders such as hypothyroidism; infectious

diseases such as herpes zoster; inflammation such that of

the lids margins, called blepharitis; and tinea capitis, a

fungal infection of the scalp. Other psychiatric disorders,

such as schizophrenia, must also be ruled out.

Treatment

Usually, the patient with trichotillomania does not

present for treatment until, on average, two years after

the hair pulling has begun. Traditional treatment for tri-

chotillomania involves psychological or behavioral ther-

apy, or medication. Behavior modification, especially

with children, helps the child to increase his or her

awareness of the hair pulling. Behavioral therapy may be

as simple as acknowledging the problem and instituting

a plan for desensitization of the behavior.

Habit reversal training (HRT), a cognitive beha-

vioral therapy, has been successfully used in the treat-

ment of trichotillomania. Under HRT treatment the

patient acquires increased awareness of his or her actions

and learns alternative behavior to the hair pulling. HRT

has been employed in group therapy. Addressing the

behavior of trichotillomania in a group setting is helpful

so the patients realize that they are not the only ones with

this problem. This experience also improves social inter-

action, as isolation is common among patients with

trichotillomania.

Medication to correct biochemical imbalances in the

brain is a common component of trichotillomania treat-

ment. But since drug trials in children and adolescents

have been limited, behavioral therapy is often instituted

alone first, prior to using medication. But for some with

trichotillomania, behavioral therapy is more successful

when drug therapy helps reduce the urge to pull hair. For

these individuals, relapses are more frequent when phar-

macotherapy is reduced or discontinued.

There are no FDA drugs which specifically treat tri-

chotillomania. The drugs used to treat this disorder have

been developed for treatment of other psychiatric pro-

blems. The drug which has been the most successful in

treatment of trichotillomania is clomipramine (Ana-

franil), a tricyclic antidepressant.

Since it is hypothesized that serotonin activity is

abnormal in trichotillomania, selective serotonin reup-

take inhibitors (SSRIs) are commonly given to improve

symptoms. Prozac is a common SSRI. Drugs in this class

given to treat trichotillomania in children include sertra-

line (Zoloft), fluvoxamine (Luvox), and clomioramine.

The effectiveness of a given drug varies considerably

from person to person. If one SSRI drug is not successful

in controlling trichotillomania in a given individual,

another drug in this class may work. Risperdone and clo-

nazepam, which address a dopamine imbalance, can be

added to SSRIs if an SSRI drug does not satisfactorily

control symptoms. But these drugs, called neuroleptics,

have more side effects in children than in adults.
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Since those with trichotillomania do not report

pain, drugs to decrease pain thresholds have been tried

as well. Other drugs that are given to treat this disorder

include buspirone, lithium (Lithobid), naltrexone, par-

oxetine (Paxil), valproate, and the antipsychotic drug,

quetiapine.

Treatment of the resultant medical complications of

hair pulling must be addressed. Carpal tunnel can

develop from repetitive pulling. Infections at the site of

the hair pulling and blepharitis at the eyelid margins can

occur, both of which are treated with topical antibiotics
and corticosteroids. If there is significant eyelash and

eyebrow loss, called madarosis, blepheropigmentation or

surgical tattooing can be performed. Although not done

often, transplantation of hairs to these areas is possible.

Topical application of colladion can help with

regrowth of hair but will not be successful long term

unless the underlying behavior is controlled. If the hair

pulling continues for long periods without treatment, the

alopecia may be permanent.

Anemia, malnutrition, and digestive disorders,

including bowel obstructions, can develop, if trichotillo-

mania develops into trichotillophagia or eating of the

hairs. Trichobezoars, or hairballs, can form when the

hair is bitten off and ingested.

For many with trichotillomania, hair pulling is not

an activity that can be stopped at will. For some, how-

ever, the suppression of hair pulling may be possible,

even if the underlying urge persists. The family needs to

be a part of therapy since familial stressors may have

triggered trichotillomania.

Because of the shame involved with hair pulling the

patient may have other medical problems which go

untreated because he or she will not seek any medical

care at all, for fear that hair pulling and its associated

stigmata will be uncovered. Thus, it is important that

once trichotillomania is diagnosed that the healthcare

provider inquire into any other medical concerns that the

patient may have.

Alternative treatment

Hypnosis has been used in treatment of childhood

trichotillomania. The Erickson approach of hypnosis

helps the child to substitute hair pulling for a stroking

behavior. Other approaches to hypnosis in trichotilloma-

nia teach the child that he or she has control over events

in his or her life, including hair pulling. There are other

hypnotic techniques that employ adverse conditioning,

so that the hair pulling becomes associated with pain

instead of pleasure.

Other techniques, consider alternative, used to tri-

chotillomania include biofeedback, yoga, and exercise.

Prognosis

When trichotillomania appears in early childhood,

the duration of time during which the child is afflicted, is

limited. The remission rate for children diagnosed before

age six is high. For many children with trichotillomania,

the condition resolves by adulthood.

The prognosis is much more difficult for those who

develop trichotillomania after age 13. These children

have a higher rate of other co-existing psychiatric disor-

ders. Unfortunately, among those individuals who need

long-term treatment for trichotillomania, as is the case

when the initial presentation occurs in late childhood or

as in adolescence or in adulthood, there is a high relapse
rate in spite of intervention. A lack of definitive cause

for trichotillomania makes treatment difficult, and the

prognosis for a total recovery is poor, although the beha-

vior may be satisfactorily controlled with therapy.

Prevention

Since, as of 2004, the actual cause of trichotillomania

was not known, there is no known means of prevention.

Parental concerns

Parents must realize that the earlier the treatment for

trichotillomania is begun, the more likely that the hair

pulling can be controlled. When trichotillomania strikes

the adolescent it is especially important that the behavior

be addressed and treated promptly. Adolescence is a

time when self-esteem and independence are developing.

If the adolescent does not have a positive body image,

then fear or ridicule from family and peers can affect his

or her ability to interact with others. Development of

normal healthy relationships as an adult may be impaired

if the family and such support mechanisms as therapy

are not in place.

Since often the family dynamics provoke this beha-

vior, parental involvement in therapy is essential. If

necessary, the parents must be open to establishing new

boundaries within the parent-child relationship.

It is important that parents to realize that trichotillo-

mania is a complex and not completely understood beha-

vior. But it is increasingly believed that trichotillomania

has a biological basis, and thus parents must understand

that they did not cause it and that they are not the only

parents with a child who has trichotillomania. Support

for trichotillomania may be found through the Trichotil-
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lomania Learning Center (available online at <www.tri-

ch.org>). Many larger cities may have local support

groups. Healthcare providers may help with location of

such groups locally.

See also Alopecia; Obsessive-compulsive disorders.
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topical

Trisomy 13 see Patau syndrome
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Trisomy 21 seeDown syndrome

Truancy

Definition

Truancy is unapproved absence from school, usually

without a parent’s knowledge.

Description

Truancy is a serious problem in many communities

in the United States. All states have laws governing com-

pulsory education. Noncompliance results in penalties

for the parent(s) or guardian of the truant student. The

majority of the states require that students attend school

until at least age 16. Those students who do not attend

school regularly are often taking the first step toward a

lifetime of problems. Most experts believe that truancy is

a powerful and accurate predictor of involvement in

crime and violence. The United States Department of

Justice reports that 80 percent of those in prison were at

one time truants. The percent of juvenile offenders who

started as truants is even higher, approaching 95 percent.

Truancy is different from school phobia, in which a child

fails to attend school because of anxiety.

As of 2004, no national database existed to define

the number children who are truant, partly because there

is no uniform definition of truancy. Some districts con-

sider children truant only if they miss a half or full day of

school, while others consider missing a single scheduled

class period as truancy. The Los Angeles School District

has estimated that 10 percent of its students are absent

each day and that only 5 percent return with written

notes from home excusing the absence. Pittsburgh, Penn-

sylvania, schools reported 3,500 students, or 12 percent

of all students, were absent on an average school day; 70

percent of those were unexcused. Milwaukee, Wiscon-

sin, reported 4,000 unexcused absences on an average

school day. Miami, Florida, reported that over 70 percent

of 13- to 16-year-olds prosecuted for crimes were truant.

The No Child Left Behind Act of the early 2000s

requires school districts to report truancy, so national

numbers were expected to become available. Boys and

girls are equally likely to be truant. The average age of

truant students is 15 years, but some children begin skip-

ping school as young as 10.

Why children are truant

According the United States Department of Educa-

tion’s 1996 Manual to Combat Truancy, skipping school

is a cry for help and a signal that the child is in trouble.

Psychiatrists consider truancy one of many symptoms

of oppositional defiant disorder or the more serious

KEY TERMS

Alopecia—The loss of hair, or baldness.

Dopamine—A neurotransmitter made in the brain
that is involved in many brain activities, including
movement and emotion.

Histology—The study of tissue structure.

Hypnosis—The technique by which a trained pro-
fessional induces a trance-like state of extreme
relaxation and suggestibility in a patient. Hypnosis
is used to treat amnesia and identity disturbances
that occur in dissociative disorders.

Obsessive-compulsive disorder—An anxiety dis-
order marked by the recurrence of intrusive or dis-
turbing thoughts, impulses, images, or ideas
(obsessions) accompanied by repeated attempts to
supress these thoughts through the performance of
certain irrational and ritualistic behaviors or men-
tal acts (compulsions).

Remission—A disappearance of a disease and its
symptoms. Complete remission means that all dis-
ease is gone. Partial remission means that the dis-
ease is significantly improved, but residual traces
of the disease are still present. A remission may be
due to treatment or may be spontaneous.

Serotonin—A widely distributed neurotransmitter
that is found in blood platelets, the lining of the
digestive tract, and the brain, and that works in
combination with norepinephrine. It causes very
powerful contractions of smooth muscle and is
associated with mood, attention, emotions, and
sleep. Low levels of serotonin are associated with
depression.
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diagnosis of conduct disorder, especially when truancy

begins before age 13.

There are many reasons why children become tru-

ant. These include:

� lack of interest in education and alienation from school

� falling behind academically in school

� fear of violence on the way to school or at school
� alienation from authority

� lax parental supervision
� lack of parental support for education
� drug and alcohol abuse
� working long hours while attending school, resulting in
chronic exhaustion

� lack of significant consequences for failure to attend

school

� problems at home that require supervising younger

children or helping dysfunctional adults

Truancy as a predictor of behavior

Truancy is a strong and reliable predictor of delin-

quent behavior, especially among males. Children who

are habitual truants are more likely to engage in undesir-

able and antisocial behaviors such as gang membership,

marijuana use, alcohol use, inhalant and hard drug use,

high-risk sexual behavior, cigarette smoking, suicidal
behaviors, theft, and vandalism. Truant girls are more

likely to become pregnant and drop out of school. Most

habitual truants eventually enter the juvenile court sys-

tem. As adults, habitual truants have more employment

and marital problems and are jailed far more often than

nontruants.

Truancy is a gateway to serious violent and nonvio-

lent crime. Law enforcement agencies have linked high

rates of truancy to high rates of daytime burglary and

vandalism. In addition, they have found habitual truants

are more likely to belong to gangs and participate in vio-
lent crimes and assaults.

Combating truancy

Communities in which anti-truancy programs have

been successful use a combination of incentives and

sanctions to keep students in school. In the Manual to
Combat Truancy, five key points are defined for mini-

mizing truancy. The first step is to involve parents in all

aspects of truancy prevention. To stop truants, the school

must be able to provide parents with notification of their

child’s absence on the day the absence occurs. Schools

are advised to create an efficient attendance-tracking

system and to communicate students’ absences to parents

immediately.

Second, schools must have firm policies on the con-

sequences for truancy, and all students should be aware

of the sanctions that will be imposed if they are absent

without an excuse. Some states have found that linking

truancy to the ability to obtain a driver’s license effec-

tively reduces unexcused absences. Others have invoked

a daytime curfew, allowing police to question any young

person not in school during school hours.

Third, parents must take responsibility for keeping

their children in school. Most state laws impose fines or

jail terms on parents of truants. School districts vary in

how aggressive they are about holding parents accounta-

ble; however, more are becoming tougher. For example,

in 2003, the Upper Darby School District in suburban

Philadelphia had 14,000 students. This school system

sends 10 to 12 parents to jail each year for their chil-

dren’s failures to attend school.

Alternately, some states are investigating ways to

use incentives such as linking eligibility for public assis-

tance to truancy as an effective way to capture parents’

interest in keeping their children in school. Another posi-

tive incentive provides increased eligibility for services

to families whose children attend school regularly. Many

communities also offer effective parenting courses,

family counseling, and mediation for returning the stu-

dent to school.

Fourth, root causes of truancy must be addressed.

The root causes of truancy are complex and varied and

can include drug use, membership in a peer group of tru-

ants or gangs, lack of direction in education, poor aca-

demic performance, and violence at or near school. By

analyzing the reasons students are truant, the school

administration may be able to correct or improve the pro-

blem and reduce truancy. For example, if students stay

away from school because of inadequate academic skills,

special tutoring programs may be initiated. If students

have concerns about violence near the school, the admin-

istration may request increased security from the police

for the surrounding neighborhood. Local businesses can

be enlisted to support school-to-work programs to help

students make the transition to employment.

Finally, a close link between the school, law enfor-

cement, juvenile court, family court officials, and social

service agencies may lead to solutions for truancy. Some

communities have authorized the police to patrol neigh-

borhoods where truant youth are likely to spend the

school hours. Daytime curfews are also effective in some

cities, where school age children can be questioned if

they are on the streets during school hours.
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Common problems

Truancy is not normally an isolated problem in a

child’s life. The following comparisons from a 2003

study published in the Journal of the American Academy
of Child and Adolescent Psychiatry highlight the pro-

blem. The first percentage given is for truant children.

The percentage of each activity in nontruant children is

given in parentheses for comparison.

� all psychiatric disorders: 25.4 percent (6.8 percent)
� oppositional defiant disorder: 9.7 percent (2.3 percent)
� conduct disorder: 14.8 percent (1.6 percent)
� depression: 7.5 percent (1.6 percent)
� conflictual relationships with peers: 16.2 percent (8.7

percent)

� living in poverty: 31.3 percent (19.1 percent)
� single-parent household: 45.9 percent (21.8 percent)
� lax parental supervision: 31.5 percent (6.7 percent)
� mother currently diagnosed as depressed: 11.9 percent

(5.5 percent)

� parents teenagers at time of birth: 15.3 percent (8.4

percent)

Parental concerns

Almost half of all truants live in single-parent house-

holds, usually headed by women. Parents are concerned

that they have lost control of their children and fear legal

sanctions if their child skips school. They also are con-

cerned about their child dropping out of school and

becoming involved in crime and the criminal justice sys-

tem. Parents may also fail to understand the attendance

laws or have cultural biases against the education

system.

When to get help

Truancy is a symptom that things are out of control

in a child’s life. Parents need to seek help from the

school, social service agencies, and mental health profes-

sionals at the first sign that their child is skipping school.

See also Conduct disorder.
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TSS see Toxic shock syndrome

Tuberculosis
Definition

Tuberculosis is a chronic, infectious disease that pri-

marily attacks the lungs.

Description

Tuberculosis (TB) is caused by a bacteria that pri-

marily attacks the lungs. An individual may be ‘‘TB

infected,’’ meaning the bacteria are in the body but are in

an inactive state, walled off behind scab-like structures

that are the body’s defense mechanism, or have ‘‘TB dis-

ease,’’ when the bacteria actively spread throughout the

body and can cause damage to the lungs or other organs.

The severity of the attack depends on whether the bac-

teria spread from the lungs to other parts of the body. TB

infection in the blood, the meninges (membranes around

the brain and spinal cord), or the kidneys are the most

serious. Children between the ages of six and 24 months

are the most susceptible to meningitis; it is the chief

cause of tuberculin death among children.

Transmission

The bacteria that causes TB, Mycobacterium tuber-
culosis, is transmitted by droplets when an infected per-

1885GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

T
u
b
ercu

lo
sis



son coughs or sneezes. It is not spread through kissing or

other physical contact. Children nearly always contract

the disease from an infected adult.

Demographics

In 2003, the Centers for Disease Control and Preven-

tion (CDC) reported 14,874 cases of tuberculosis in the

United States, or 5.1 cases per 100,000 population. The

actual number of TB infections, however, is estimated to

be much higher, as high as ten million. In 2002, there

were 802 tuberculosis-related deaths. The District of

Columbia had the highest rates of TB, with 14 cases per

100,000 people in 2003; Montana and Wyoming had the

lowest rate, with 0.8 cases per 100,000 population. Chil-

dren less than 15 years of age represented 6 percent of

reported TB cases, and 15–24-year-olds represented 11

percent of all cases. Worldwide, TB cases are the rise,

with nearly 8.8 million new cases a year being estimated

by the World Health Organization (WHO).

Causes and symptoms

Mycobacterium tuberculosis is a microscopic, rod-

shaped bacterium. The majority of individuals who are

infected with TB do not go on to have active disease.

Active TB can be triggered when a person’s immune sys-

tem is weakened, such as from human immunodefi-
ciency virus (HIV),malnutrition, or alcohol abuse.

Early symptoms of TB include unusual fatigue,

fever, loss of weight, headache, coughing, and irritabil-

ity. An infected child may have night sweats and cough
up blood. In advanced stages, the patient will suffer per-

sistent coughing, breathlessness, and fever. Many times

TB is not diagnosed and becomes dormant; this is known

as initial tuberculosis. In severe cases among young chil-

dren between the ages of two and four, initial TB can be

fatal. The disease can reoccur, or reactivate, during ado-
lescence when resistance is low, and may disappear on

its own or develop into serious lung disease.

When to call the doctor

Parents should contact their child’s doctor if the

child has been in contact with someone who has been

diagnosed with or is suspected to have tuberculosis, or if

the child exhibits the symptoms of the disease, particu-

larly persistent fever, night sweats, and cough.

Diagnosis

Tuberculosis is nearly always diagnosed by tubercu-

lin skin tests, although one can also be diagnosed by

chest x rays and analysis of sputum (matter from the

respiratory tract) smears and cultures. The most common

tuberculin skin test is the Mantoux test, which consists of

injecting a small amount of protein from the TB bacillus

into the forearm. A reddening and swelling of the area

after 24–72 hours signals the presence of TB. A negative

result, however, may not necessarily exclude a diagnosis

of TB.

Treatment

The disease is treated with a regimen of strong anti-
biotics such as Rifampin and Isoniazid for six months to

two years. Because some strains of the disease are unu-

sually drug-resistant, cultures are grown from the

patient’s bacteria and tested with a variety of drugs to

determine the most effective treatment. In cases of strong

drug-resistant strains, the child may undergo surgery to

remove the infected areas.

Infants with TB are usually hospitalized but children

and teenagers can generally lead active lives within two

weeks of beginning medication. It is imperative that the

mediation prescribed be taken faithfully.

Prognosis

With treatment, TB infection that is not drug resis-

tant can nearly always be cured as long as patients are

consistent with their medications and considerable lung

damage as not already occurred. Drug-resistant TB has a

lower cure rate. Without treatment, the disease will con-

tinue to progress; approximately one-half of untreated

TB patients will die of the disease.

Prevention

Stopping the spread of tuberculosis is the most

effective way of preventing its incidence among chil-

dren. All adults who work with children should be

screened regularly. In many communities, children are

tested when they reach their first birthday and then at

one-to-three year intervals throughout the school years.

The medical profession is divided on the issue of screen-

ing; some physicians believe that the screening should

be focused in areas of common occurrence or within

high-risk populations such as foreign-born children. The

practice of relying on parents to report results of the skin

testing has also come under criticism from some mem-

bers of the medical community.

While a vaccine for TB does exist (Bacille Calm-

ette-Guerin or BCG vaccine), it is not widely available in

the United States and has had conflicting reports about

its efficacy. Being inoculated with BCG vaccine does

not always prevent infection with the disease. The vac-

cine is only recommended for children in the United
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States if they live with someone who has active TB that

cannot be treated or is drug-resistant.

Nutritional concerns

Poor nutrition is closely related active tuberculosis;

children with adequate nutrition are more resistant to the

disease than those who suffer from malnutrition.

Parental concerns

If a child has been infected with TB and is pre-

scribed drug therapy to treat the disease, it is imperative

that parents closely monitor their child to ensure that the

medication is taken as prescribed; if the medication is

not taken frequently enough or until it is no longer

needed, drug-resistant TB can arise.
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Tuberous sclerosis

Definition

Tuberous sclerosis is a genetic disorder in which

noncancerous (benign) tumors grow on the brain, skin,

kidneys, eyes, heart, and lungs.

KEY TERMS

Mantoux test—A tuberculin skin test. Also called
the PPD (purified protein derivative) test.

Meningitis—An infection or inflammation of the
membranes that cover the brain and spinal cord. It
is usually caused by bacteria or a virus.

Sputum—The substance that is coughed up from
the lungs and spit out through the mouth. It is
usually a mixture of saliva and mucus, but may
contain blood or pus in patients with lung abscess
or other diseases of the lungs.

Lesion on the arm of a child infected with tuberculosis. (�
Mediscan/Visuals Unlimited.)
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Description

The name tuberous sclerosis refers to characteristics

of the benign tumors that grow within the brain. The

tumors have root-like or tuberous appendages. Over

time, the tumors undergo sclerosis, meaning they calcify

and grow hard.

Symptoms of tuberous sclerosis may be identifiable

at birth or may develop over time.

Demographics

In the United States, as of the early 2000s, there are

between 25,000 and 40,000 individuals with tuberous

sclerosis. Globally, about 1 to 2 million individuals have

the disease. The disease occurs in about one out of every

6,000 newborns. There is no gender, racial, or ethnic

predilection.

Causes and symptoms

Tuberous sclerosis occurs when at least one of two

genes (either TSC-1 on chromosome 9 or TSC-2 on chro-

mosome 16) is defective. Normally, the two genes pro-

duce proteins called hamartin and tuberin, respectively.

These proteins seem to serve as inhibitors of tumor

growth. When the TS genes are defective or absent, the

proteins are either absent or deficient, which allows

tumor growth.

Most cases of tuberous sclerosis occur due to spon-

taneous mutations. This means that the disease does not

occur due to the inheritance of an abnormal gene, but

rather because the baby’s gene is defective for some rea-

son other than inheritance.

Symptoms

The tumors of tuberous sclerosis occur throughout

the body, including the brain, heart, lungs, kidneys, eyes,

and skin. Other symptoms include seizures, develop-
mental delay, behavior problems, and skin problems.

KIDNEYS Cysts on the kidneys tend to appear dur-

ing the second or third decade of life. In most cases, they

do not interfere with kidney functioning. Rarely, there

are so many cysts that the kidneys functioning is

impaired, or the cysts bleed, resulting in anemia. Fatty

growths within the kidneys (called angiolipomas) may

grow so large that they cause pain and/or kidney failure.

Rarely, malignant tumors of the kidney (renal cell carci-

noma) occur within an existing angiolipoma.

BRAIN Several types of brain tumors can grow,

resulting in blockage of the flow of cerebrospinal fluid,

fluid backup, headaches, and visual disturbances.

HEART Benign tumors in the heart (rhabdo-

myomas) may block circulation or may exist

uneventfully.

EYES White areas in the retina, called phakomas,

are characteristic of the disease (and may aid in diagno-

sis) but do not result in visual disturbances.

SKIN A variety of skin disorders are noted in tuber-

ous sclerosis, including areas of under-pigmented skin

(hypomelanic macules); reddish bumps on the face

(facial angiofibromas); raised patches on the forehead

(called forehead plaques); areas of rough, thickened skin

on the neck or back (shagreen patches); tiny fleshy

bumps around or under the toe- or fingernails (ungula or

subungual fibromas); skin tags (molluscum fibrosum);

flat brown patches.

BEHAVIOR About 33 to 50 percent of all tuberous

sclerosis patients have problems such as learning disabil-

ities, severe mental retardation, attention deficit disor-

der, obsessive-compulsive disorder, autism, aggres-

sion, rage, or self-harming behavior.

Diagnosis

Tuberous sclerosis is diagnosed when the character-

istic tumors are noted in the skin, heart, brain, or kidneys.

Many patients come to the healthcare provider’s atten-

tion after they have begun to have seizures. Further

examination with CT and/or MRI scans, ultrasound, and

Wood’s lamps to view the eyes will reveal the presence

of the characteristic tumors of tuberous sclerosis.

Treatment

As of 2004, no cure was available for tuberous

sclerosis. Antiseizure medications may be prescribed, as

well as medications to treat attention deficit disorder and

obsessive-compulsive disorder. Skin lesions may be

removed or reduced via dermabrasive or laser proce-

dures. Surgery may be performed to remove enlarging

kidney tumors, to avoid the advent of kidney failure.

Prognosis

Most individuals with tuberous sclerosis have a nor-

mal lifespan. The prognosis for their quality of life

depends on the severity of their behavioral and cognitive

symptoms. Individuals whose symptomatology is con-

fined to kidneys or skin (as opposed to having multiple

behavioral symptoms) may do very well.
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Prevention

As of 2004, there was no way to prevent tuberous

sclerosis.

Parental concerns

Parents of child with tuberous sclerosis should be

prepared to answer any questions their child or the

child’s siblings may have about the disease. Siblings

may fear they will catch the disease or perhaps caused it,
and may need to reassured that they are not at fault.

Resources
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Turner syndrome
Definition

Turner syndrome is a birth defect caused by the

absence of an X chromosome in some or all cells of a

female, which inhibits sexual development and usually

causes infertility.

Description

Chromosomes are structures in the nucleus of every

cell in the human body that contain the genetic informa-

tion necessary to direct the growth and normal function-

ing of all cells and systems of the body. A normal indivi-

dual has a total of 46 chromosomes in each cell, two of

which are responsible for determining gender. Normally,

females have two X chromosomes, and males have one

X and one Y chromosome.

In Turner syndrome, an error occurring very early in

development results in an abnormal number and arrange-

ment of chromosomes. Most commonly, an individual

with Turner syndrome will be born with 45 chromo-

somes in each cell rather than 46. The missing chromo-

some is an X chromosome. The affected person is always

female.

Turner syndrome may result in a wide spectrum of

symptoms, from major heart defects to minor cosmetic

issues. Some individuals with Turner syndrome may

only have a few symptoms while others may have many.

Almost all girls with Turner syndrome have short stature

and loss of ovarian function, but the severity of the

symptoms varies among individuals.

Turner syndrome is also referred to as Bonnevie-

Ullrich syndrome, gonadal dysgenesis, and mono-

somy X.

Demographics

The prevalence of Turner syndrome is widely

reported as being approximately one per 2,500 live

female births, although researchers have reported preva-

lence rates that range from one in 3,125 to one in 5,000

live female births. About 1 to 2 percent of all female con-

ceptions have a missing X chromosome. Of these, the

majority (99%) spontaneously abort, usually during the

first trimester of pregnancy.

Causes and symptoms

Turner syndrome usually occurs sporadically, which

means that the mutation occurs during fetal development

and is not inherited from either parent. In rare cases, a

parent may carry rearranged chromosomes that can

result in Turner syndrome in a daughter, which is the

only situation in which the Turner syndrome is inherited.

More than half of all girls with Turner syndrome are

mosaics, which means that the mutation occurs in some

but not all cells of their body. Therefore, Turner syn-

drome can vary in severity. The fewer the affected cells,

the milder the disease.

Symptoms of a girl with Turner syndrome include:

� short stature
� webbed skin of the neck
� abnormal eye features (drooping eyelids)

� abnormal bone development, such as a ‘‘shield-

shaped,’’ broad flat chest

� absent or retarded development of secondary sexual

characteristics that normally appear at puberty,
including sparse pubic hair and small breasts
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� coarctation (narrowing) of the aorta
� bicuspid aortic valve
� infertility
� dry eyes
� absence ofmenstruation

Growth in children with Turner syndrome is charac-

terized by a slight intrauterine growth retardation,
relatively normal growth rates for the first several years

of life, a progressive deceleration of growth later in

childhood, and the lack of a pubertal growth spurt. The

average height of Turner women is 147 cm (57.8 inches),

varying between 135 (53 inches) and 163 cm (64 inches).

This is about 20 cm (7.8 inches) shorter than the height

of women with normal chromosomes.

Normal pubertal development and spontaneous

menstrual periods do not occur in the majority of chil-

dren with Turner syndrome. Most girls with Turner syn-

drome do not have ovaries with healthy oocytes capable

of fertilization and embryo formation. However, it is

estimated that 3 to 8 percent of girls with a single X

chromosome and 12 to 21 percent of females with sex

chromosome mosaicism may have normal pubertal

development and spontaneous menstrual periods. A few

pregnancies have been reported in women with Turner

syndrome.

Individuals with Turner syndrome report an

increased incidence of fractures in childhood and osteo-

porotic fractures in adulthood. The primary cause of

osteoporosis may be inadequate levels of estrogen circu-

lating in the body; however, defects in bone structure or

strength may also be related to the loss of unknown X-

chromosome genes.

The incidence of type II diabetes, also known as

insulin resistant diabetes (glucose intolerance), has been

reported to be increased in Turner syndrome, with indivi-

duals having twice the risk of the general population for

developing this disease. The muscles of many persons

with Turner syndrome fail to use glucose efficiently,

which may contribute to the development of high blood

sugar.

Many women with Turner syndrome have high

blood pressure, which may even occur during childhood.

High blood pressure may be due to aortic constriction or

to kidney abnormalities; however, in a majority of cases,

no specific cause for high blood pressure can be

identified.

Kidney problems are present in about one third of

girls with Turner syndrome and may contribute to high

blood pressure. Three types of kidney problems have

been reported: the presence of a single horse-shoe shaped

kidney (normally two distinct, bean-shaped structures

are present); an abnormal urine-collecting system; or an

abnormal artery supply to the kidneys.

From 5 to 10 percent of girls with Turner syndrome

have a severe constriction of the major blood vessel com-

ing from the heart (coarctation of the aorta). This

defect is thought to be a result of an obstructed lymphatic

system compressing the aorta during fetal development.

Other major defects and its major vessels are reported to

a lesser degree. As many as 15 percent of children with

Turner syndrome have bicuspid aortic valves, where the

major blood vessel from the heart has only two rather

than three components to the valve regulating blood

flow.

Juvenile rheumatoid arthritis, an autoimmune condi-

tion, has been associated with Turner syndrome. The pre-

valence seems to be at least six times greater than would

be expected if the two conditions were only randomly

associated. Girls with Turner syndrome have an elevated

prevalence rate of dental caries and such other periodon-

tal conditions as gum disease and plaque.

Approximately one-third of girls with Turner syn-

drome have a thyroid disorder, usually hypothyroidism.

Symptoms of this condition include decreased energy,

dry skin, cold-intolerance, and poor growth.

Contrary to earlier reports, most individuals with

Turner syndrome are not mentally retarded. They may

have some learning disabilities, particularly with regard

to spatial perception, visual-motor coordination, and

mathematics. This specific learning problem is referred

to as Turner neurocognitive phenotype and appears to be

due to loss of X chromosome genes important for

selected aspects of nervous system development. The

verbal skills of girls with Turner syndrome are usually

normal. Some girls with Turner syndrome may also have

difficulties with memory and motor coordination, which

may be related to estrogen deficiency.

When to call the doctor

Parents should call their healthcare provider if their

infant has symptoms of this disorder or if an adolescent

girl’s sexual development appears to be delayed.

Diagnosis

Turner syndrome is either diagnosed at birth

because of associated anomalies or at puberty when

there is absent or delayed menses and delayed develop-

ment of normal secondary sexual characteristics. During

a physical examination, the doctor looks for underdeve-

loped breasts and genitalia, webbed neck, short stature,
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low hairline in back, simian crease (a single crease in the

palm), and abnormal development of the chest. An ultra-

sound may reveal small or undeveloped female repro-

ductive organs while a gynecologic examination may

reveal a dry vaginal lining. A kidney ultrasound can be

used to evaluate abnormalities of the kidneys. After diag-

nosis, echocardiogram (heart ultrasound) and an MRI of

the chest are performed to evaluate possible cardiac

defects.

Hands and feet of infants with Turner syndrome

may be swollen or puffy at birth; there may be swelling

at the nape of the neck. These babies often have soft

nails that turn upwards on the ends when they are older.

These features appear to be due to obstruction of the

lymphatic system during fetal development. Another

characteristic cosmetic feature is the presence of multi-

ple pigmented nevi (colored spots on the skin).

Turner syndrome is confirmed on the basis of

genetic analysis of chromosomes, which can be done

prior to birth. However, the predictive value of amnio-
centesis in diagnosing Turner syndrome varies from 21

to 67 percent. There is no significant relation between

the mother’s age and risk of Turner syndrome.

Treatment

Most individuals with Turner syndrome require

female hormone therapy to promote development of sec-

ondary sexual characteristics and menstruation. The time

of beginning therapy varies with individuals. Experts

recommend that therapy begin when a woman expresses

concern about her onset of puberty or by the age of 15.

Girls and women with Turner syndrome should be trea-

ted with estrogen/progesterone to maintain their second-

ary sexual development and to protect their bones from

osteoporosis until at the least the usual age of menopause

(50 years). The use of estrogen therapy may also improve

memory and motor coordination problems associated

with estrogen deficiency. Assisted reproductive technol-

ogy may allow for women with Turner syndrome to

become pregnant with donated ooctyes.

All women receiving long-term, female hormone

therapy require periodic gynecological examinations,

because those with Turner syndrome have an increased

risk of developing neoplasms, such as gonadoblastoma

and dysgerminoma, which arise from their rudimentary

streak gonads (a condition in which germ cells are absent

and the ovary is replaced by a fibrous streak).

Because it is so dangerous, experts suggest early

screening and surgery for aortic coarctation of the artery

in girls with Turner syndrome. Bicuspid aortic valves

can deteriorate or become infected, so it is advised that

all girls with Turner syndrome undergo annual cardiac

evaluations. Kidney problems may also be corrected sur-

gically, but there still may be a tendency for high blood

pressure and infections. Diabetes type II can be con-

trolled through careful monitoring of blood-sugar levels,

diet, exercise, regular health care, and medication if

necessary. Hypothryoidism can be easily treated with

thyroid hormone supplements.

Plastic surgery to correct webbing of the neck

should be considered at an early age (before entering

school) for girls with Turner syndrome.

Final adult height in individuals with Turner syn-

drome can be increased if growth hormone (GH) treat-

ment is given relatively early in childhood. However, not

all individuals get a good growth response to GH.

Prognosis

Most children with Turner syndrome can live rela-

tively normal lives. The prognosis for a person with

Turner syndrome is dependent on the other associated

conditions that may be present. Care must be taken to

regularly monitor patients for the health problems that

are associated with Turner syndrome. For example, heart

or kidney defects may significantly impact their quality

of life. Without these types of conditions, however, their

life expectancy is normal. Support will be necessary to

help an adolescent girl cope with body image issues and

to help some women accept the fact that they will never

be able to have children.

Parental concerns

Families may wish to seek counseling regarding the

effects of the syndrome on relationships within the

A low hairline at the back of the neck is one of several charac-

teristics of Turner syndrome. (NMSB/Custom Medical Stock

Photo, Inc.)

1891GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

T
u
rn
er

syn
d
ro
m
e



family. Many people respond with guilt, fear, or blame

when a genetic disorder is diagnosed in the family, or

they may overprotect the affected member. Support

groups are often good sources of information about

Turner syndrome; they can offer helpful suggestions

about living with it as well as emotional support.

Resources

BOOKS

All about Me: Growing Up with Turner Syndrome and
Nonverbal Learning Disabilities.Wallington, VT: Maple

Leaf Center, 2004.

Roche, Alex F., and Shumei S. Sun. Human Growth:
Assessment and Interpretation. Cambridge, UK:

Cambridge University Press, 2003.

Turner Syndrome: A Medical Dictionary, Bibliography, and
Annotated Research Guide to Internet References. San
Diego, CA: Icon Health Publications, 2004.

ORGANIZATIONS

Human Growth Foundation. 997 Glen Cove Avenue, Glen
Head, NY 11545. Web site: <www.hgfound.org>.

Turner Syndrome Society of the United States. 14450 TC
Jester, Houston, TX 77014. Web site: <www.turner-

syndrome-us.org>.

Turner Syndrome Support Society (UK). Hardgate, Clydebank,
UK. Web site: <http://tss.org.uk>.

WEB SITES

‘‘Turner Syndrome.’’ National Institute of Child Health and
Human Development, National Institutes of Health.
Available online at <http://turners.nichd.nih.gov/>

(accessed November 15, 2004).

Judith Sims, MS

L. Fleming Fallon, MD, PhD, DrPH

Twin pregnancy seeMultiple pregnancy

Twins
Definition

Twins occur when two babies are born at the same

birth.

Description

Identical, or monozygotic, twins are of the same sex

and are genetically identical and physically similar,

because they both come from one ovum (egg), which,

after fertilization, divides in two and develops into two

separate fetuses. Fraternal, or dizygotic, twins occur

when the mother produces two eggs in one monthly

cycle and both eggs are fertilized. The conceptions may

take place on two separate occasions and could involve

different fathers.

Fertilized egg division which produces twins can

either happen early or late in development. In the case of

early separation, the two fetuses either share an amniotic

sac or each has a separate amniotic sac. If the fetuses

share an amniotic sac, they also share a placenta. If the

two fetuses have separate amniotic sacs, they can either

share a placenta or have two separate placentas. Twins

can also result from a fertilized egg that divides slightly

later in development. In this case, the twins share an

amniotic sac and a placenta. It is from these cases of late

separation that conjoined (Siamese) twins sometimes

develop.

Fraternal twins, who are no more genetically alike

than ordinary siblings, may be of the same or different

sex and may bear some similarity of appearance. Frater-

nal twinning appears to be passed on by the female mem-

bers of a family. If the mother is a fraternal twin herself,

has fraternal twin siblings, or fraternal twin relatives on

her side of the family, she is more likely to give birth to

fraternal twins. If she has already given birth to fraternal

twins, her chances of giving birth to fraternal twins again

KEY TERMS

Bicuspid aortic valve—A condition in which the
major blood vessel from the heart has only two
rather than three components to the valve regulat-
ing blood flow.

Coarctation of the aorta—A congenital defect in
which severe narrowing or constriction of the
aorta obstructs the flow of blood.

Mosaic—A term referring to a genetic situation in
which an individual’s cells do not have the exact
same composition of chromosomes. In Down syn-
drome, this may mean that some of the individual’s
cells have a normal 46 chromosomes, while other
cells have an abnormal 47 chromosomes.

Ovary—One of the two almond-shaped glands in
the female reproductive system responsible for
producing eggs and the sex hormones estrogen
and progesterone.
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are four times greater than those of a woman who has not

had fraternal twins. In vitro fertilization increases a

woman’s chances for having multiple birth.

The number of twins born in the United States rose

between the early 1980s and the early 2000s. In 1980,

there were 69,339 sets of twins born, and in 2002 there

were 125,134 sets of twins born in the United States.

According to data gathered by the Centers for Disease

Control (CDC), there is considerable variation among

the states in number and rate of twin births. In 1994, for

example, the twin birth rate ranged from 19.8 per 1,000

live births in Idaho and New Mexico to 27.7 per thou-

sand in Connecticut and Massachusetts. One factor that

may influence the distribution of multiple births is

whether the state provides insurance coverage for proce-

dures such as in vitro fertilization (IVF) and other treat-

ments to improve fertility. These procedures increase the

chance of multiple births.

Ethnicity is another factor that may correlate to the

twin birth rate. For 1994, the twin birth rate among non-

Hispanic white mothers was 24.3 per 1000 live births;

among non-Hispanic black mothers, 28.3 per 1000; and

among Hispanic mothers, 18.6 per 1000. There are also

significant differences internationally in the number of

twins born with the rate in Belgium almost six times the

rate in China.

The CDC also studies whether maternal age has any

correlation with the rate of twin births. The data seem to

suggest that mothers in states with rates of twin births

higher than the overall rate for the United States are

older on average, and mothers in states with rates of twin

births lower than the overall rate for the United States

are younger. Again, as in vitro fertilization is more

widely done, the incidence of multiple births will

increase.

Infancy

Parents should avoid giving twins very similar

names. Twins should be treated as two individuals and

not as a package. They may need to be fed at different

times and may develop skills at different rates. It is

important to spend time with each twin separately so that

they become used to being separated from each other for

short times and know that they are each valued as

individuals.

Toddlerhood

To help twins understand who they are as indivi-

duals, parents should avoid dressing both twins the same.

It is preferable that each child receive toys that are

geared towards their individual interests rather than each

receiving the same toy.

School age

Sibling rivalry can be more intense in twins than in

siblings of different ages. This is not unusual, because

teachers, coaches, and even parents tend to compare

twins. All children compare themselves to their siblings,

and having others do this regularly can add to the pres-

sure and stress of being a twin. Parents should consider

arranging to have the twins put in different classes in

school to help foster individuality. Each twin will prob-

ably have different skills, interests, and friends, and they

should be encouraged to peruse activities separately if

their interests diverge. Helping teachers, coaches, baby-
sitters, and friends understand that it is important to treat

the twins as two separate people can be very important.

Friends should be encouraged to give separate gifts for

birthdays and holidays, taking each child’s special inter-

ests and talents into account.

Common problems

Twins often have a harder time developing their

own independent identities than other children. Twins

are more likely to have low birth weights or be delivered

prematurely than single babies.

Parental concerns

Raising twins can be more challenging than raising

two single children. The children may need to eat, sleep,
and be changed at different times when they are infants.

It can also be more expensive, because things like car

seats and cribs must be purchased at the same time

instead of reused for the second child. Some stores have

special discounts for parents of twins.

When to call the doctor

Parents should call the doctor if one or both of their

children seems ill, just as they would for any other child

or children.

Resources

BOOKS

Noble, Elizabeth, with Leo Sorger. Having Twins and More: A
Parent’s Guide to Multiple Pregnancy, Birth, and Early
Childhood, 3 ed. Boston, MA: Houghton Mifflin, 2003.

Pearlman, Eileen M., and Jill A. Ganon. Raising Twins: What
Parents Want to Know, and What Twins Want to Tell
Them. New York: Harper Resource, 2000.
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PERIODICALS

Brown, Judith E., and Marcia Carlson. ‘‘Nutrition and

Multifetal Pregnancy.’’ Journal of the American Dietetic
Association 100 (March 2000): 343.

ORGANIZATIONS

National Organization of Mothers of Twins Clubs. PO Box

438, Thompsons Station, TN 37179–0438. Web site:

<www.nomotc.org>.

Tish Davidson, A.M.

Tympanometry see Audiometry

KEY TERMS

Dizygotic—From two zygotes, as in non-identical,
or fraternal twins. The zygote is the first cell formed
by the union of sperm and egg.

Monozygotic—From one zygote, as in identical
twins. The zygote is the first cell formed by the
union of sperm and egg.

Placenta—The organ that provides oxygen and
nutrition from the mother to the unborn baby dur-
ing pregnancy. The placenta is attached to the wall
of the uterus and leads to the unborn baby via the
umbilical cord.

Twin girls. Although many twins like to dress and act alike,

especially at a young age, others try to differentiate them-

selves from each other, particularly in the teen years. (� Den-

nis Degnan/Corbis.)
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Undescended testes
Definition

Also known as cryptorchidism, undescended testes

is a congenital condition characterized by testicles that

do not follow the normal developmental pattern of mov-

ing into the scrotum before birth.

Description

In the fetus, the testes are in the abdomen. As devel-

opment progresses, they migrate downward through the

groin and into the scrotum. This event takes place late in

fetal development, during the eighth month of gestation.

In some newborn boys the testes are not present in the

scrotum, either because the testes did not descend or

because the testes never developed in the fetus.

Demographics

Eighty percent of all undescended testes cases natu-

rally correct themselves during the first year of life. Only

3 to 4 percent of full-term baby boys have undescended

testes, and half of those complete the journey by the age

of three months. Up to 30 percent of boys born prema-

turely have testes that have not yet made the full descent.

In 5 percent of cases of undescended testes, the testis on

one side is completely absent. In 10 percent of cases,

both testes are completely absent.

Causes and symptoms

There are many different and complex reasons why

one or both testes may not descend. Sometimes the fail-

ure is due to problems that occur during pregnancy with

the tissues as they are developing or with hormone levels

in the developing fetus. If the testes did not descend

because they are absent, then the likely cause is different

than for testes that are present but did not descend. In the

case of absence, it is possible that the testes never devel-

oped at all because the blood flow was cut off to them as

they were developing, preventing their formation. One

or both of the testicles can be undescended; therefore,

the scrotum can appear to be either missing or lopsided.

When to call the doctor

The doctor will check for the testes in the scrotum

during the normal newborn examination. If the parent

notices that their male infant’s testes do not appear normal

or do not appear to be present at all, the parent should alert

the doctor. If the testes have not descended by the time the

child is six months of age, the parent should call the doctor

to begin discussing possible treatment options.

Diagnosis

The newborn examination always checks for testes

in the scrotum. It they are not found, a search will be con-

ducted, but not necessarily right away. If the testes are

present at all, they can be anywhere within a couple

inches of the appropriate spot. In most cases, the testes

will drop into place later. In 5 percent of cases, one testis

is completely absent. In 10 percent of cases, the condi-

tion occurs on both sides. Presence of undescended testes

is differentiated from absence of testicles by measuring

the amount of gonadotropin hormone in the blood.

Treatment

Once it is determined that the testes will not natu-

rally descend, treatment options must be considered.

Hormone therapy is a possible treatment but does not

have a very high success rate. Another treatment option

is surgery. The procedure is called an orchidopexy and is

relatively simple once the testes are located. The surgery

is usually performed when the boy is between one and

two years old.

Prognosis

Of full-term baby boys who have undescended

testes, half will descend on their own without intervention
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by the age of three months. Eighty percent of all undes-

cended testes cases naturally correct themselves during

the first year of life. Of those cases that do not correct

themselves naturally, intervention is very important,

because undescended testes increase the likelihood of

sterility and testicular cancer. Undescended testes are

twice as likely to develop cancer as normally descended

testes. Ten percent of all testicular cancers are in undes-

cended testes. An adult man is three to 17 times more

likely to develop testicular cancer if he has had a testis

A. B.

Orchiopexy

D.

Abdominal
incision

Scrotal
incision

Abdominal incision
Testis

Electrocautery
tool

C. Testis

Retractor

E.

Scrotal
incision

Testis descended
in scrotum

Abdominal 
incision

An orchiopexy is used to repair an undescended testicle in childhood. An incision is made into the abdomen, the site of the

undescended testicle, and another is made in the scrotum (A). The testis is detached from surrounding tissues (B) and pulled

out of the abdominal incision attached to the spermatic cord (C). The testis is then pulled down into the scrotum (D) and

stitched into place (E). (Illustration by Argosy, Inc.)
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that did not descend naturally. Surgery done to move the

testis into the scrotum does not reduce the likelihood of

malignancy but allows accessibility of the testes to screen

for masses which will allow early treatment. The inci-

dence of testicular cancer in men who did not have both

testes descend normally is about 1 in 2000.

Many children who have undescended testes have

reduced fertility as adults. It is thought that as many as

50 to 75 percent of children with undescended testes

have problems with fertility as adults. Children with

undescended testes are also more likely to develop her-

nias and have problems with their urinary tract.

Prevention

There is no known way to prevent undescended

testes.

Parental concerns

Undescended testes are of concern because,

although they are not known to be a threat to the child’s

immediate health, they are associated with an increased

likelihood of negative outcomes later in life, including

an increased likelihood of sterility and an increased inci-

dence of testicular cancer.

Resources

BOOKS

Behrman, Richard E., Robert M. Kliegman, and Hal B. Jenson,

eds. Nelson Textbook of Pediatrics. Philadelphia:
Saunders, 2004.

Goldman, Lee, and J. Claude Bennett, eds. Cecil Textbook of
Medicine. Philadelphia: Saunders, 2004.

Rajfer, Jacob. ‘‘Congenital Anomalies of the Testes and

Scrotum.’’ In Campbell’s Urology, edited by Patrick C.
Walsh, et al. Philadelphia: Saunders, 2002.

Rozauski, Thomas, et al. ‘‘Surgery of the Scrotum and Testis in

Children.’’ In Campbell’s Urology, edited Patrick C.
Walsh, et al. Philadelphia: Saunders, 2002.

PERIODICALS

Koo, Harry P. ‘‘Is It Really Cryptorchidism?’’ Contemporary
Urology (January 2001): 12.

ORGANIZATIONS

American Urological Association. 1000 Corporate Blvd.,
Linthicum, MD 21090. Web site:

<www.urologyhealth.org>.

Tish Davidson, A.M.

Ureter anomalies, congenital see Congenital
ureter anomalies

Urinary reflux see Vesicoureteral reflux

Urinary tract infections see Cystitis

Urticaria seeHives

KEY TERMS

Cryptorchidism—Undescended testes, a condition
in which a boy is born with one or both testicles in
the lower abdomen rather than the scrotum.

Embryonic—Early stages of life in the uterus.

Fetal—Refers to the fetus. In humans, the fetal per-
iod extend from the end of the eight week of preg-
nancy to birth.

Orchiopexy—A surgical procedure that places an
undescended testicle in the scrotum and/or
attaches a testicle to the scrotum.
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Vaccination
Definition

Vaccination introduces a vaccine into the body to

produce immunity and prevent specific diseases.

Description

Many diseases that once caused widespread illness,

disability, and death are now prevented by vaccines in

developed countries. Vaccines are medicines that con-

tain weakened or dead bacteria or viruses. When a child

receives a vaccine, his or her immune system responds

by producing antibodies, substances that weaken or

destroy disease-causing organisms. When the child

comes in contact with live bacteria or viruses of the same

kind that are in the vaccine, the antibodies prevent those

organisms from making the child sick. Vaccines also sti-

mulate the cellular immune system. In other words, the

child becomes immune to the disease the organisms nor-

mally cause. Building immunity by using a vaccine is

called immunization. Childhood immunizations are safe

and remain the most effective way to prevent disease.

Vaccines contain antigens (weakened or dead

viruses, bacteria, and fungi that cause disease and infec-

tion). When introduced into the body, the antigens stimu-

late the immune system response by instructing B cells

to produce antibodies, with assistance from T-cells. The

antibodies are produced to fight the weakened or dead

viruses in the vaccine. The antibodies ‘‘practice’’ on the

weakened viruses, preparing the immune system to

destroy real and stronger viruses in the future. When new

antigens enter the body, white blood cells (called macro-

phages) engulf them, process the information contained

in the antigens, and send it to the T-cells so that an

immune system response can be mobilized.

General use

In the early 2000s, children in the United States and

in other developed countries routinely have a series of

vaccinations that begins at birth. Vaccinations in chil-

dren began about 1900 with the smallpox vaccine. In

1960 there were only five vaccines in eight shots. The

number of vaccinations children receive has steadily

increased since that time. As of 2004, children receive

11 different vaccines given in up to 20 shots by age two

years. Given according to a specific schedule, these vac-

cinations protect against hepatitis B; diphtheria, teta-
nus, pertussis (whooping cough) (DTP); measles,
mumps, rubella (German measles); varicella (chick-
enpox); polio; pneumococcus; and Haemophilus influ-
enza type B (Hib disease, a major cause of spinalmenin-
gitis) and, in some states, hepatitis A. This series of

vaccinations is recommended by the American Academy

of Family Physicians, the American Academy of Pedia-

trics, and the Centers for Disease Control and Prevention

and is a requirement in all states before children can

enter school. States make exceptions for children who

have medical conditions such as cancer that prevent

them from having vaccinations, and some states also

make exceptions for children whose parents object for

religious or other reasons.

Several vaccines are delivered in one injection, such

as the measles-mumps-rubella (MMR) and diphtheria-

tetanus-pertussis (DTP) combinations.

Vaccines are used in several ways. Some vaccines,

such as the rabies vaccine, are given only when a child

comes in contact with the virus that causes the disease,

such as through a dog bite.

Recommendations for other vaccines and immuno-

biologic medicines depend on the child’s health status or

area of world where the family might travel. Such treat-

ments are vaccine or immune globulin for hepatitis A,

typhoid, meningitis, Japanese encephalitis, and rabies.

In addition the uses discussed above, vaccines are

available for preventing anthrax, cholera, plague, tuber-
culosis, and yellow fever. Most vaccines are given as

injections, but a few are taken orally.

The administration of vaccines to meet travel

requirements should not interfere with or postpone any

1899GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



of the routine childhood immunizations. If necessary, the

routine immunization schedule can be accelerated to

give as many vaccines as possible before departure.

Decisions about vaccinations for children with chronic

illnesses are made with the child’s doctor.

Parents who are planning to travel with children to

another country should find out what vaccinations are

needed. Some vaccinations may be needed 12 weeks

before the trip, so getting this information early is

important. Many major hospitals and medical centers

have travel clinics that provide this information. The

traveler’s health section of the Centers for Disease Con-

trol and Prevention also has information on vaccination

requirements.

A vaccination health record helps parents and

healthcare providers keep track of a child’s vaccina-

tions. The record should start when the child has his or

her first vaccination and should be kept up-to-date

with each added vaccination. While most doctors fol-

low the recommended vaccination schedule, some flex-

ibility is allowed. For example, vaccinations scheduled

for age two months may be given anytime between six

to ten weeks. Slight departures from the schedule do

not keep the child from developing immunity, as long

as all the vaccinations are received close to the right

times.

Precautions

Vaccines are not always effective, and there is no

way to predict whether a vaccine will ‘‘take’’ in any par-

ticular child. To be most effective, vaccination programs

depend on the whole community participating. An

increase in the number of vaccines given to children and

the increased percentage of children receiving vaccines

has resulted in a dramatic decrease in the number of vac-

cine-preventable diseases. In the United States, most

young parents as of 2004 had never seen many of dis-

eases that vaccines prevent. Even people who do not

develop immunity through vaccination are safer because

their friends, neighbors, children, and coworkers are

immunized.

Factors influencing recommendations for childhood

vaccination include age-specific risks of disease and

Vaccine

Age

Birth
1

month
2

months
4

months
6

months
12

months
15

months
18

months
24

months
4–6

years
13–18
years

Hepatitis B

Diphtheria, Tetanus, Pertussis

Haemophilus influenzae type b

Inactivated Poliovirus

Measles, Mumps, Rubella

Varicella

Pneumococcal

Influenza

SOURCE: Department of Health and Human Services Centers for Disease Control and Prevention, 2005.

Recommended childhood and adolescent immunization schedule, United States

11–12
years

HepB #1

DTaPDTaP DTaP DTaP

Hib Hib Hib

PCV PCV PCV PCV

Influenza (yearly) Influenza (yearly)

PCV
PPV

Hib

IPV IPV IPV

MMR #1

Varicella Varicella

MMR #2 MMR #2

IPV

DTaP Td Td

HepB #2 HepB #3 HepB Series

Range of recommended ages Preadolescent assessment Catch-up immunization

(Graph by GGS Information Services.)
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complications, the ability of a given age group to

respond to the vaccine, and the potential interference

with the immune response to transferred maternal anti-

body. There are vaccines for the youngest age group at

risk for developing the disease and known to develop a

satisfactory antibody response to the vaccination.

Like most medical procedures, vaccination has risks

as well as great benefits. When children receive a vac-

cine, parents should be told about both. Questions or

concerns should be discussed with a doctor or other

healthcare provider. The Centers for Disease Control and

Prevention, located in Atlanta, Georgia, is also a good

resource for information.

Vaccines may cause problems for children with cer-

tain allergies. Children who are allergic to the antibio-
tics neomycin or polymyxin B should not take rubella

vaccine, measles vaccine, mumps vaccine, or the com-

bined measles-mumps-rubella (MMR) vaccine. Children

who have had a severe allergic reaction to baker’s yeast

should not take the hepatitis B vaccine. Patients who

are allergic to antibiotics such as gentamicin sulfate,

streptomycin sulfate, or other amino glycosides should

check with their doctors before the taking influenza vac-

cine, as some influenza vaccines contain small amounts

of these drugs. Also, some vaccines, including those for

influenza, measles, and mumps, are grown in the labora-

tory in fluids of chick embryos, and should not be given

to children who are allergic to eggs. In general, parents

of children who have had an unusual reaction to a vac-

cine in the past should report the reaction to the doctor

before taking the same vaccine again. Doctors need to

know about allergies to foods, medicines, preservatives,

or other substances.

Children with other medical conditions should be

given vaccines with caution. Influenza vaccine may reac-

tivate Guillain-Barre syndrome (GBS) in patients who

have had it before. This vaccine also may worsen ill-

nesses that involve the lungs, such as bronchitis or

pneumonia. Vaccines that cause fever as a side effect

may trigger seizures in people who have a history of sei-

zures caused by fever.

Certain vaccines are not recommended during preg-

nancy. However, women who are at risk of getting speci-

fic disease such as polio may receive the vaccine to pre-

vent medical problems in their babies. Vaccinating a

pregnant woman with tetanus toxoid can prevent tetanus

in the baby at birth.

Women should avoid becoming pregnant for three

months after taking rubella vaccine, measles vaccine,

mumps vaccine, or the combined measles-mumps-rubella

(MMR) as these vaccines may cause problems in the

unborn baby.

Women who are breastfeeding should check with

their doctors before taking any vaccine.

Side effects

Most side effects from vaccines are minor and easily

treated. The most common are pain, redness, and swel-

ling at the injection site. Some children may also develop

a fever or a rash. Rarely, vaccines may cause severe

allergic reactions, swelling of the brain, or seizures. Unu-

sual reaction after receiving a vaccine should be reported

to the doctor right away.

Interactions

Vaccines may interact with other medicines and medi-

cal treatments. When this happens, the effects of the vac-

cine or the other medicine may change or the risk of side

effects may be greater. Radiation therapy and cancer drugs

may reduce the effectiveness of many vaccines or may

increase the chance of side effects. Parents should let the

doctor know of all medicines taken by the child and learn

whether the possible interactions could interfere with the

therapeutic effects of the vaccine or the other medicines.

Parental concerns

All vaccines used for routine child vaccinations in the

United States may be given simultaneously. There is no evi-

dence that simultaneous administration of vaccines either

reduces vaccine effectiveness or increases the risk of adverse

events. The only vaccines which should not be given at the

same time are cholera and yellow fever vaccines.

Some vaccines are mixed in one solution, such as

measles-mumps-rubella (MMR) and diphtheria-tetanus-

pertussis (DTP) combination. A survey of the literature

as of 2004 indicated no evidence supporting the idea that

multiple vaccines in any way overwhelm or weaken the

immune system. Most young infants have strong

immune systems that are capable of responding to all the

recommended vaccines. The protection from bacterial

and viral infections provided by vaccines preserves the

infant’s immune systems to fight off other infections.

Most doctors follow the recommended vaccination

schedule, with some flexibility. For example, vaccina-

tions that are scheduled for age two months may be

given anytime between six to 10 weeks. Slight depar-

tures from the schedule will not stop the child from

developing immunity, as long as the child gets all the

vaccinations close the right times.
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KEY TERMS

Anthrax—A bacterial infection, primarily of live-
stock, that can be spread to humans. In humans it
affects the skin, intestines, or lungs.

Antibody—A special protein made by the body’s
immune system as a defense against foreign mate-
rial (bacteria, viruses, etc.) that enters the body.
It is uniquely designed to attack and neutralize
the specific antigen that triggered the immune
response.

Bacteria—Singluar, bacterium; tiny, one-celled
forms of life that cause many diseases and
infections.

Cholera—An infection of the small intestine caused
by a type of bacterium. The disease is spread by
drinking water or eating foods that have been con-
taminated with the feces of infected people. It
occurs in parts of Asia, Africa, Latin America, India,
and the Middle East. Symptoms include watery diar-
rhea and exhaustion.

Encephalitis—Inflammation of the brain, usually
caused by a virus. The inflammation may interfere
with normal brain function and may cause seizures,
sleepiness, confusion, personality changes, weak-
ness in one or more parts of the body, and even
coma.

Feces—The solid waste, also called stool, that is left
after food is digested. Feces form in the intestines
and pass out of the body through the anus.

Guillain-Barré syndrome—Progressive and usually
reversible paralysis or weakness of multiple muscles
usually starting in the lower extremities and often
ascending to the muscles involved in respiration.
The syndrome is due to inflammation and loss of the
myelin covering of the nerve fibers, often associated
with an acute infection. Also called acute idiopathic
polyneuritis.

Immune system—The system of specialized organs,
lymph nodes, and blood cells throughout the body
that work together to defend the body against for-
eign invaders (bacteria, viruses, fungi, etc.).

Immunization—A process or procedure that pro-
tects the body against an infectious disease by stimu-
lating the production of antibodies. A vaccination is
a type of immunization.

Inflammation—Pain, redness, swelling, and heat
that develop in response to tissue irritation or injury.
It usually is caused by the immune system’s
response to the body’s contact with a foreign sub-
stance, such as an allergen or pathogen.

Meningitis—An infection or inflammation of the
membranes that cover the brain and spinal cord. It is
usually caused by bacteria or a virus.

Microorganism—An organism that is too small to be
seen with the naked eye, such as a bacterium, virus,
or fungus.

Organism—A single, independent unit of life, such
as a bacterium, a plant, or an animal.

Plague—A serious, potentially life-threatening
infectious disease caused by the bacterium Yersinia
pestis. The disease is usually transmitted to humans
by the bites of infected rodent fleas. There are three
major types: bubonic, pneumonic, and septicemic.

Seizure—A sudden attack, spasm, or convulsion.

Tuberculosis—Tuberculosis (TB) is a potentially
fatal contagious disease that can affect almost any
part of the body, but is mainly an infection of the
lungs. It is caused by a bacterial microorganism, the
tubercle bacillus or Mycobacterium tuberculosis.
Symptoms include fever, weight loss, and coughing
up blood.

Typhoid fever—A severe infection caused by a bac-
terium, Salmonella typhi. People with this disease
have a lingering fever and feel depressed and
exhausted. Diarrhea and rose-colored spots on the
chest and abdomen are other symptoms. The dis-
ease is spread through poor sanitation.

Virus—A small infectious agent consisting of a core
of genetic material (DNA or RNA) surrounded by a
shell of protein. A virus needs a living cell to
reproduce.

Yellow fever—An infectious disease caused by a
virus. The disease, which is spread by mosquitoes, is
most common in Central and South America and
Central Africa. Symptoms include high fever, jaun-
dice (yellow eyes and skin) and dark-colored vomit,
a sign of internal bleeding. Yellow fever can be
fatal.
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Immunizations are not given when a child has signs

of an acute illness. An interrupted primary series of immu-

nizations need not started again but may simply continue

after the child recovers. The child’s doctor is the best per-

son to decide when each vaccination should be given.

The eventual goal in child care is to reduce stress.

Parents should try to increase the child’s feeling of secur-

ity and well-being by close involvement with the immu-

nization process. Providing explanations of the immuni-

zation plan, special tests, and procedures suitable to the

child’s age is helpful. Infants and toddlers are not likely

to understand verbal explanations, but they have a strong

parental attachment and need affection to ease fears.

Small children also have an urgent need for their mothers

to defend them during medical treatments. Older chil-

dren may even protest or despair in getting an injection

but are usually accepting of reasonable explanations.

The health-care professional reviews the immuniza-

tion record and the health status of the child at each visit.

If necessary the nurse or doctor helps the parent correctly

position the child and exposure of the injection site. Par-

ents should hold a small child on their laps securely for

the injection; older children may be put on the examina-

tion table in the doctor’s office. After the injection, par-

ents can give the child immediate comfort to control cry-

ing and then leave the treatment room.
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Varicella zoster see Chickenpox

Varicella zoster vaccine (VZV)
see Chickenpox vaccine

Vasculitides
Definition

Vasculitides is the plural of the word vasculitis,

which may be used to describe any disorder character-

ized by inflammation of the blood or lymph vessels. Vas-

culitis is not a distinctive disease in its own right, but

rather a symptom or characteristic of a number of differ-

ent diseases. It can affect any type or size of blood ves-

sel—large arteries and veins as well as arterioles,

venules, or capillaries. The term juvenile vasculitides is

sometimes used to refer to a group of disorders that pri-

marily affect children and adolescents. These disorders

vary widely in their severity as well as the specific blood

vessels and organs affected. Some are mild and may

resolve even without treatment, while others are poten-

tially life-threatening. The most common childhood vas-

culitides are Kawasaki syndrome (sometimes called

Kawasaki disease) and Henoch-Schönlein purpura.

The most widely used classification scheme for the

vasculitides was first proposed at an international confer-

ence in 1994. It classifies these disorders according to

the size of the blood vessels involved:

� Large-sized vessel vasculitis. This category includes

two disorders, only one of which—Takayasu arteritis

(TA)—is found in children and adolescents.

� Medium-sized vessel vasculitis. This category includes

infantile polyarteritis nodosa (IPAN) and Kawasaki

disease.

� Small-sized vessel vasculitis. The disorders in this

category include Henoch-Schönlein purpura (HSP) and

Wegener’s granulomatosis.

Description

Vasculitis may damage blood vessels in two differ-

ent ways. In some cases the inflamed tissue becomes

weakened and stretches, producing a bulge in the wall of

the vessel known as an aneurysm. The aneurysm may

eventually rupture or burst, allowing blood to escape into

nearby tissues. In other cases, the inflammation causes

the blood vessel to narrow, sometimes to the point that

blood can no longer flow through the vessel. When

enough of the larger vessels supplying a specific organ
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or other part of the body are closed by inflammation, the

tissue that is starved for blood may die. The area of dead

tissue is called an infarction or infarct.

The early symptoms of vasculitis frequently include

fever, weakness, loss of appetite, weight loss, tiring

easily, pains in the muscles or joints, and swollen joints.

Some of the childhood vasculitides affect the skin, pro-

ducing rashes, ulcers, or reddish-purple spots known as

purpura. Others affect the lungs, digestive tract, kidneys,

liver, nervous system, eyes, or brain, resulting in symp-

toms ranging from pain in the abdomen, diarrhea,
coughing, or high blood pressure to shortness of breath,

visual disturbances, headache or fainting, and numb-
ness in the limbs. The specific symptoms of the more

common childhood vasculitides are described in more

detail below.

Transmission

Some of the childhood vasculitides may be preceded

and possibly triggered by infectious diseases. In addition,

Kawasaki disease sometimes occurs in epidemics, such

as those reported in Japan in 1979, 1982, and 1985. No

epidemics, however, have been reported since 1985.

Demographics

Most vasculitides are relatively rare disorders; one

source estimates that about 100,000 persons (including

adults as well as children and adolescents) are hospita-

lized each year in the United States for treatment of vas-

culitis. Although this number is small compared to the

number of those treated for cancer or diabetes, the vas-
culitides can nonetheless have a significant financial and

emotional impact on the families of children diagnosed

with them.

The demographics of specific childhood vasculitides

are as follows:

� Henoch-Schönlein purpura (HSP). HSP most com-

monly affects children between the ages of three and

12 years. The sex ratio is about 1.5–2 males for every

one female. The disease is more common in North

America between November and January; it is esti-

mated to affect 14 or 15 children per 100,000. About

50–60 percent of children with HSP were diagnosed

with strep throat or another upper respiratory infec-

tion two to three weeks before the onset of the

vasculitis.

� Kawasaki disease. Kawasaki disease affects between

one and three children per 10,000 in the United States

each year. It is much more common in Japan, striking

one child per thousand below the age of five. In the

United States, Kawasaki disease is more common

among children of Japanese descent than among chil-

dren from other racial or ethnic backgrounds. It is also

more likely to affect African Americans than Cauca-

sians. The sex ratio is about 1.5 males for every one

female. Kawasaki disease is primarily a disease of

younger children; the average age at onset is 18

months, with 80 percent of cases found in children

younger than five years.

� Infantile polyarteritis nodosa (IPAN). IPAN is a rare

disease, and is sometimes described as a severe variant

of Kawasaki disease. The incidence of IPAN in the

United States is uncertain as of the early 2000s, pri-

marily because of disagreements among doctors about

the classification of childhood vasculitides; the most

common figure given is 0.7 cases per 100,000 children.

The first known case of IPAN was reported in London

in 1870, although polyarteritis nodosa in adults was

first described in 1852. Like Kawasaki disease, IPAN

is more common in children of Asian descent. The

male to female ratio is not known for certain, but is

thought to be about two to one.

� Takayasu arteritis (TA). TA, which was first described

by a Japanese ophthalmologist in 1908, is primarily a

disease of adolescent and young adult women,

although it has been diagnosed in children as young as

six months. TA is relatively rare, affecting about 2.6

individuals per million. In the United States it is most

common in young women of Japanese descent, with a

male to female ratio of one to eight. In India, however,

TA is more commonly associated with tuberculosis,
and the sex ratio is two females for every one male.

� Wegener’s granulomatosis. Wegener’s granulomatosis

is also a rare disease, diagnosed in one to three indivi-

duals per 100,000, with only 3 percent of these cases

found in people below 20 years of age. It is, however,

one of the most serious vasculitides. The male to

female ratio is two to one.

Causes and symptoms

Causes

There is no single disease process that underlies all

the childhood vasculitides. Various causes have been

proposed for specific disorders.

� Henoch-Schönlein purpura. Although the ultimate

cause of HSP was unknown as of 2004, the disease is

preceded by an acute upper respiratory infection in at

least half the children diagnosed with it. In other cases

HSP appears to be triggered by an immune complex

reaction to certain vaccines (most commonly vaccines

for typhoid, measles, yellow fever, or cholera) or
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medications (most commonly penicillin, erythromycin,

quinidine, or quinine). A characteristic finding in chil-

dren diagnosed with HSP is higher levels of immu-

noglobulin A (IgA) in the blood and deposits of IgA on

the walls of the child’s blood vessels.

� Kawasaki disease. It is thought that an infectious

organism of some kind is the cause of Kawasaki dis-

ease, although no specific virus or bacterium has been

identified as of 2004. The disease has been linked to a

variety of disease agents, including parvovirus B19,

HIV infection, measles, influenza viruses, rota-

viruses, adenoviruses, Klebsiella pneumoniae, and

Mycoplasma pneumoniae. Some doctors think that

genetic and immunologic factors are involved as well

as an infectious organism.

� Infantile polyarteritis nodosa. As with Kawasaki dis-

ease, various infectious organisms have been proposed

as the cause of IPAN, including hepatitis B virus,

Epstein-Barr virus (EBV), various retroviruses, strep-

tococci, and even a virus usually found in cats. None of

these viruses or bacteria has been found in all patients

with IPAN, however. Another theory is that IPAN is an

immune complex disease, but its trigger had not been

identified as of 2004.

� Takayasu arteritis. The cause of TA is unknown as of

the early 2000s but may involve genetic factors, as the

disease has been reported in identical twins.

� Wegener’s granulomatosis. The cause of Wegener’s

granulomatosis was not known as of 2004. As with

other childhood vasculitides, various disease organ-

isms (including fungi as well as bacteria or viruses)

have been suggested as the cause, but none have been

definitely identified. A genetic cause seems unlikely,

as it is unusual for two people in the same family to

develop the disease.

Symptoms

The early symptoms of the childhood vasculitides

are often difficult to distinguish from those of other ill-

nesses. This section will focus on the symptoms specific

to each disease.

� Henoch-Schönlein purpura (HSP). HSP is an acute but

self-limited illness characterized by a low-grade fever

(around 100.4�F [38�C]), purpura, joint pains (usually in
the ankles and knees), abdominal pain, bleeding in the

digestive tract, and inflammation of the kidneys. Boys

with HSP often have inflammation of the testicles.

� Kawasaki disease. Kawasaki disease has three stages:

an acute stage lasting about 11 days, characterized by a

high fever (over 104�F [40�C]), strawberry tongue and

cracked lips, conjunctivitis, involvement of the liver,

kidneys, and digestive tract, and inflammation of the

heart muscle; a subacute phase lasting about three

weeks, characterized by irritability, loss of appetite, the

peeling of skin from the finger tips, and the develop-

ment (in about 20 percent of patients) of aneurysms in

the coronary artery; and a convalescent phase marked

by expansion of the aneurysms and possible heart

attack. As of the early 2000s, Kawasaki disease is the

leading cause of acquired heart problems for children

in the developed countries.

� Infantile polyarteritis nodosa. The early symptoms of

IPAN are nonspecific, usually including fever, loss of

appetite, weight loss, and pain in the abdomen. The

disease is most likely to affect the kidneys, heart, or

liver. Depending on the organ(s) involved, the child

may develop aneurysms in the arteries supplying the

kidneys, kidney failure, aneurysms in the coronary

artery, congestive heart failure, massive bleeding in the

digestive tract, aneurysms in the arteries supplying the

brain, and stroke. About half of patients with IPAN

develop pains in the joints or skin rashes; boys fre-

quently have pain in the testicles.

� Takayasu arteritis. Takayasu arteritis is a chronic

inflammatory disorder that affects the aorta (the large

artery that leaves the heart) and its major branches. Its

early symptoms include fever, weight loss, and a gen-

eral feeling of tiredness. The disease may not be diag-

nosed for months or even years, however. The inflam-

mation of the aorta eventually leads either to the

formation of aneurysms or the narrowing or complete

blocking of the blood vessels. The patient may feel

aching or pain in parts of the body affected by inade-

quate blood supply, such as aching in the legs while

walking or cramping sensations in the abdomen after

meals. In rare cases, the patient may suffer a heart

attack or stroke. The patient may develop high blood

pressure if the blood supply to the kidneys is affected.

TA is sometimes called pulseless disease because the

doctor may not be able to detect the pulse on one side

of the patient’s body. Another diagnostic clue is a sig-

nificant difference (greater than 30 mm Hg) in the

blood pressure on the right and left sides of the body.

� Wegener’s granulomatosis. Wegener’s most com-

monly affects the upper respiratory tract, the eyes, ears,

kidneys, and skin. The disease is called a granuloma-

tosis because it is characterized by the formation of

granulomas, which are small lumps or nodules of

inflammatory cells in the patient’s tissues. The patient

may have recurrent ear infections that are slow to heal,

inflammation of the tissues inside the eye, inflamed

sinuses, nosebleeds, coughing up blood, narrowing of

the windpipe, and saddle nose, which is a deformity

caused by the collapse of cartilage inside the nose. The
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patient may also have joint pains, loss of appetite, skin

lesions, and fever. Vasculitis associated with Wegen-

er’s may lead to a heart attack. If untreated, the disease

eventually progresses to kidney failure and death.

When to call the doctor

Although not all children who are eventually diag-

nosed with vasculitis will have all of the following signs

and symptoms, parents should consult the doctor if most

are present:

� The child’s symptoms are constitutional; that is, they

affect his or her overall physical health on a basic

level. Malaise (a general feeling of physical dis-

comfort), loss of appetite, fever, and loss of energy are

examples of constitutional symptoms.

� The symptoms involve more than one organ or organ

system.

� The child has noticeable purpura.
� The child has tingling or other unusual sensations fol-

lowed by numbness in certain parts of the body.

Diagnosis

The diagnosis of vasculitis is complicated by several

factors. To begin with, many of the early symptoms of

the childhood vasculitides are not specific to these disor-

ders and may have a wide range of other possible causes.

In many cases the doctor may not be able to make the

diagnosis until specific organs or organ systems are

affected. The doctor will begin by ruling out such other

possible diagnoses as bacterial or viral infections, col-

lagen vascular disease, hypersensitivity reactions, and

malignant tumors.

Another factor that complicates diagnosis is that the

various childhood vasculitides have overlapping symp-

tom profiles. Although lists of diagnostic criteria have

been drawn up for the various disorders in this group,

some patients do not meet the full criteria of any one

disorder.

The first step in diagnosis is taking a careful his-

tory. The child’s doctor may be able to narrow the diag-

nostic possibilities on the basis of the patient’s age, sex,

ethnicity, and a history of recent vaccinations or upper

respiratory infections. The doctor will also ask whether

the child is experiencing fever, abdominal cramping,

diarrhea, or pains in the muscles and joints. The second

step is a general physical examination. Several of these

disorders affect the circulation or eyes as well as the

skin. For example, Takayasu arteritis affects the

patient’s pulse and blood pressure, as well as producing

small hemorrhages in the retina of the eye, while Kawa-

saki disease is characterized by conjunctivitis (inflam-

mation of the tissues lining the eyelids). The doctor will

examine the child’s skin for purpura, other skin rashes

or ulcers, reddening or swelling of the skin, and will

note the locations of these abnormalities. In most cases

the doctor will refer the child to a specialist for further

evaluation. The specialist may be a pediatric rheumatol-

ogist, cardiologist, neurologist, or specialist in infec-

tious diseases.

Laboratory tests for vasculitis include blood and

urine tests. The blood tests include a complete blood

count, a blood serum chemistry panel, erythrocyte sedi-

mentation rate (ESR), tests for rheumatoid factor and

circulating immune complexes, and tests for antineutro-

phil cytoplasmic antibodies (c-ANCA and p-ANCA).

Urinalysis is done to evaluate kidney function. The doc-

tor may also order skin, muscle, lung, or sinus biopsies

in order to distinguish among the various childhood

vasculitides.

Imaging studies that are used to diagnose the var-

ious childhood vasculitides include chest x rays or CT

scans of the sinuses (Wegener’s granulomatosis); CT

scan of the aorta, angiography or ultrasonography

(Takayasu’s arteritis); arteriography or echocardio-

graphy (IPAN); chest x ray and echocardiography

(Kawasaki disease); chest x ray, abdominal ultrasound,

or barium contrast study of the digestive tract (Henoch-

Schönlein purpura).

Treatment

The treatment of children with one of these disorders

is highly individualized; it is tailored to the specific

organs affected and the child’s overall condition.

Henoch-Schönlein purpura usually resolves on its own

without any specific therapy. The general goals of treat-

ment for vasculitis are to reduce inflammation in the

affected blood vessels; maintain an adequate blood sup-

ply to the vital organs and skin; and monitor the side

effects of the medications given to treat vasculitis.

Medications

Most patients with vasculitis will be given corti-

costeroids (usually prednisone) to reduce joint pain if

present and inflammation in the blood vessels. Other

types of drugs that are commonly used are the immu-

nosuppressants (usually cyclophosphamide, methotrex-

ate, azathioprine, or etanercept) and anticoagulants

(usually heparin). Immunosuppressants are drugs that

are given to treat inflammation by lowering the inten-

sity of the body’s reaction to allergens and other trig-
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gers, while anticoagulants are given to prevent blood

clots from forming and blocking blood vessels that

have already been narrowed by inflammation. Chil-

dren with muscle or joint pain may be given non-
steroidal anti-inflammatory drugs, or NSAIDs,

many of which are available without a prescription.

An antibiotic (usually trimethoprim-sulfamethoxazole)

is sometimes given to children with Wegener’s granu-

lomatosis to control flares, or recurrences of the

disease.

Surgery

Patients with Takayasu arteritis often require surgi-

cal repair of damaged arteries. The most common proce-

dures used are balloon angioplasty or stenting. Stents are

small metal tubes or wires that are inserted into damaged

blood vessels to hold them open. In severe cases, the

damaged section of the artery may have to be removed

completely and replaced with a graft made from an artifi-

cial material.

Alternative treatment

There is little information about the use of alterna-

tive treatments for vasculitides in children, most likely

because the disorders in this category are relatively

uncommon and vary widely with regard to the organ sys-

tems affected, symptom severity, and prognosis. One

Chinese medical journal has reported on the benefits of

treating children with Henoch-Schönlein purpura with a

remedy made from colquhounia root, while a team of

Dutch researchers has observed that acupuncture appears

to be effective in reducing the inflammation associated

with vasculitis. The researchers noted, however, that

large randomized trials comparing acupuncture with

mainstream treatments had not been undertaken as of

2004.

Some herbal preparations have been associated

with harmful effects on the heart and circulatory sys-

tem; however, the cases that have been reported mostly

involve either contaminated or adulterated herbal pro-

ducts, or interactions between prescription medications

and herbal preparations. The herbs most frequently

mentioned in these case reports are aconite, ephedra,

and licorice. The extent of the problem is not known as

of the early 2000s because no large-scale analyses have

been done. In any event, however, parents should never
give a child a herbal remedy without first consulting the

child’s doctor, whether or not the child is taking pre-

scription drugs.

Nutritional concerns

Children who develop high blood pressure with one

of these disorders are usually placed on a low-sodium

diet.

Prognosis

The prognoses for the childhood vasculitides vary

widely depending on the disease and the extent of organ

involvement. In general, children whose lungs or kidneys

are affected have poorer outcomes.

� Henoch-Schönlein purpura. The prognosis for children

with HSP is generally good, as the disease usually goes

away by itself even without treatment; however, about

a third of patients have recurrences.

� Kawasaki disease. Patients who are treated promptly

have a good prognosis. The mortality rate in the early

2000s is estimated at 0.1–2 percent.

� Infantile polyarteritis nodosa. IPAN has a poor prog-

nosis even when treated aggressively; the 10-year sur-

vival rate for this vasculitis is only 20 percent.

� Takayasu arteritis. TA is a chronic disorder with a high

rate of relapse; the 15-year survival rate is about 95

percent.

� Wegener’s granulomatosis. Untreated Wegener’s is

fatal, usually within five months. With treatment,

about 87 percent of patients have a remission of the

disease, but 53 percent have recurrences.

Prevention

Apart from minimizing a child’s exposure to strep

throat and similar upper respiratory infections, there is

nothing that parents can do to prevent vasculitis in chil-

dren, in that the cause(s) of these disorders are still

unknown.

Parental concerns

The impact of childhood vasculitis on a child’s

family varies widely, depending on the child’s age at

onset, the specific symptoms of the disorder, its severity,

the types of medications or other treatments that are

needed, and the prognosis. Parents should work closely

with the child’s pediatrician and other specialists who

may be involved to monitor the child’s progress through

regular follow-up appointments. The child’s primary

doctor can usually provide advice regarding such con-

cerns as medication side effects, limitations on the

child’s activities if any, and explaining the disease to the

child and other family members.

See also Conjunctivitis; Kawasaki syndrome.
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Aneurysm—A weakened area in the wall of a blood
vessel which causes an outpouching or bulge.
Aneurysms may be fatal if these weak areas burst,
resulting in uncontrollable bleeding.

Aorta—The main artery located above the heart that
pumps oxygenated blood out into the body. The
aorta is the largest artery in the body.

Conjunctivitis—Inflammation of the conjunctiva,
the mucous membrane covering the white part of
the eye (sclera) and lining the inside of the eyelids
also called pinkeye.

Flare—A sudden worsening or recurrence of a
disease.

Granuloma—An inflammatory swelling or growth
composed of granulation tissue

Henoch-Schönlein purpura—A syndrome some-
times classified as a hypersensitivity vasculitis, asso-
ciated with a variety of digestive symptoms, pain in
the joints, and kidney involvement. Purpura comes
from the Latin word for ‘‘purple’’ and refers to the
reddish-purple spots on the skin caused by leakage
of blood from inflamed capillaries.

Infarct—An area of dead tissue caused by inade-
quate blood supply.

Kawasaki syndrome—A syndrome of unknown ori-
gin that affects the skin, mucous membranes, and
the immune system of infants and young children. It
is named for the Japanese pediatrician who first
identified it in 1967.

Malaise—The medical term for a general condition
of unease, discomfort, or weakness.

Rheumatologist—A doctor who specializes in the
diagnosis and treatment of disorders affecting the
joints and connective tissues of the body.

Saddle nose—A sunken nasal bridge.

Stent—A slender hollow catheter or rod placed
within a vessel or duct to provide support or to keep
it open.

Strawberry tongue—A sign of scarlet fever in which
the tongue appears to have a red coating with large
raised bumps.

Takayasu arteritis—A disease in which the aorta
and its major branches become inflamed. It is often
accompanied by high blood pressure, an abnormal
pulse, and visual symptoms.

Vasculopathy—Any disease or disorder that affects
the blood vessels.
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Vegetarianism

Definition

Vegetarianism is the voluntary abstinence from eat-

ing meat. Vegetarians refrain from eating meat for var-

ious reasons, including religious, health, and ethical

ones. Lacto-ovo vegetarians supplement their diet with

dairy (lactose) products and eggs (ovo). Vegans (pro-

nounced vee-guns) do not eat any animal-derived pro-

ducts at all.

Description

Vegetarianism has been steadily gaining acceptance

as an alternative to the meat-and-potatoes bias of the tra-

ditional American diet. Several factors contribute to the

interest in vegetarianism in the United States. Outbreaks

of food poisoning from meat products, as well as

increased concern over the additives in meat such as hor-

mones and antibiotics, have led some people and profes-

sionals to question meat’s safety. There is also an

increased awareness of the questionable treatment of

farm animals in factory farming.

But the growing health consciousness of Americans

is probably the major reason for the surge in interest in

vegetarianism. Nutrition experts have built up convin-

cing evidence that there are major problems with the

conventional American diet, which is centered on meat

products that are high in cholesterol and saturated fat and

low in fiber. Heart disease, cancer, and diabetes, which

cause 68 percent of all deaths in America, are all

believed to be influenced by this diet.

A vegetarian diet has many well-documented health

benefits. It has been shown that vegetarians have a longer

life expectancy than those who eat a meat-centered diet.

The U.S. Food and Drug Administration (FDA) has sta-

ted that data has shown vegetarians to have a strong or

significant probability against contracting obesity, heart
disease, lung cancer, colon cancer, alcoholism, hyper-
tension, diabetes, gallstones, gout, kidney stones, and

ulcers. However, the FDA also points out that vegetar-

ians tend to have healthy lifestyle habits, so other factors

may contribute to their increased health besides diet

alone.

Vegetarians have a huge number of statistics in their

favor when it comes to presenting persuasive arguments

in favor of their eating habits. Vegetarians claim that a

vegetarian diet is a major step in improving the health of

citizens and the environment. Americans eat over 200

pounds (91 kilograms) of meat per person per year. The

incidence of heart disease, cancer, diabetes, and other
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diseases has increased along with the dramatic increase

in meat consumption during the twentieth century.

Many statistics show significantly smaller risks for

vegetarians contracting certain conditions. The risks of

women getting breast cancer and men contracting pros-

trate cancer are nearly four times as high for frequent

meat eaters as for those who eat meat sparingly or not at

all. For heart attacks, American men have a 50 percent

risk of having one, but the risk drops to 15 percent for

lacto-ovo vegetarians, and to only 4 percent for vegans.

For cancer, studies of populations around the world have

implied that plant-based diets have lower associated

risks for certain types of cancer.

Nutritionists have repeatedly shown in studies that a

healthy diet consists of plenty of fresh vegetables and

fruits, complex carbohydrates such as whole grains, and

foods that are high in fiber and low in cholesterol and

saturated fat. Vegetarianism, a diet that fulfills all these

criteria, has become part of many healthy lifestyles.

Some nutritionists have designed transition diets to

help people become vegetarian in stages. Many Ameri-

cans eat meat products at nearly every meal, and the first

stage of a transition diet is to substitute just a few meals

a week with wholly vegetarian foods. Then, particular

meat products can be slowly reduced and eliminated

from the diet and replaced with vegetarian foods. Red

meat can be reduced and then eliminated, followed by

pork, poultry, and fish. For those wishing to become

pure vegetarians or vegans, the final step is to choose

other nutrient-rich foods in order to eliminate eggs and

dairy products. Individuals should be willing to experi-

ment with transition diets and should have patience

when learning how combine vegetarianism with social

activities such as dining out.

The transition to vegetarianism can be smoother for

adolescents who make informed choices with dietary

practices. Sound nutritional guidelines include decreas-

ing the intake of fat, increasing fiber, and emphasizing

fresh fruits, fresh vegetables, beans and lentils, and

whole grains in the diet while avoiding processed foods

and sugar.

Thanks to the growing interest in vegetarianism,

many meat substitutes are now readily available. Tofu

and tempeh are made from soybeans that are high in pro-

tein, calcium, and other nutrients. There are ‘‘veggie-

burgers’’ that can be grilled like hamburgers, and vege-

tarian substitutes for hot dogs, corn dogs, chicken, tur-

key, ham, bologna, pastrami, and sausage with surpris-

ingly authentic textures and taste. Major vegetarian meat

substitute brands include Morningstar Farms, Boca, Gar-

denburger, and Lightlife. There are many vegetarian

cookbooks on the market as well as magazines such as

Vegetarian Times, Veggie Life, and Vegetarian Journal.

Famous vegetarians, past and present, include Leo-

nardo da Vinci, Sir Isaac Newton, Leo Tolstoy, Ralph

Waldo Emerson, Gandhi, physician Albert Schweitzer,

writer George Bernard Shaw, champion tri-athlete Dave

Scott, and musicians Paul McCartney, George Harrison,

John Lennon, Yoko Ono, Alanis Morissette, Bob Dylan,

and Bruce Springsteen.

Infancy, toddlerhood, and preschool

Babies, toddlers, and preschoolers can do well on a

vegetarian diet, especially one that includes eggs and

dairy products. If they are not included, the young child

may suffer from shortages of vitamins B12, B2, and D;

protein; calcium; and zinc. The child may also need iron

supplements because iron in plant food is not absorbed

well.

Infants and toddlers require many calories in order

to grow at the normal rate. At about seven to eight

months of age, babies are ready to start eating protein-

rich foods. Instead of pureed meats, vegetarian infants

should be given protein alternatives such as pureed peas,

beans, and lentils, cottage cheese, pureed tofu, and

yogurt.

It is important that toddlers eat high-calorie vegetar-

ian foods such as diced nuts, olives, dates, and avocados

so they get enough calories. Most importantly, parents

should make sure a vegetarian child eats a wide variety

of foods, according to a 2002 advisory from the journal

Clinical Reference Systems.

Parents must take care to insure the child gets

enough food for growth, since a vegetarian diet relies

heavily on bulk foods that are filling but usually short of

calories. Parents who are vegetarians and want their

baby to be one should discuss the topic with a pediatri-

cian. Young children who are vegetarians should be

monitored regularly to make sure their weight and height

are appropriate for their age.

School age

About 2 percent of Americans age six to 17 (about 1

million) are vegetarian, the same percentage as among

American adults, and 0.5 percent are vegan, according to

a 2002 survey by the Vegetarian Resource Group

(VRG). Six percent of six to 17 year olds do not eat meat

but do eat fish and/or poultry.

Teens who follow a vegetarian diet are more likely

to meet recommendations for total fat, saturated fat, and

number of servings of fruits and vegetables as compared
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to non-vegetarians. They also have higher intakes of

iron, vitamin A, fiber, and diet soda, and lower intakes of

vitamin B12, cholesterol, and fast food. Most teens,

whether they were vegetarian or not, do not meet recom-

mendations for calcium, according to the VRG survey.

The survey concluded that rather than viewing ado-

lescent vegetarianism as a phase or fad, the diet could

be viewed as a healthy alternative to the traditional

American meat-based diet. The survey also stated that

vegetarian diets in adolescence could lead to lifelong

health-promoting dietary practices. The survey was

reported in the July-August 2002 issue of the VRG publi-

cation Vegetarian Journal.

Common problems

In general, a well-planned vegetarian diet is healthy

and safe. However, vegetarians, and particularly vegans

who eat no animal products, need to be aware of particu-

lar nutrients that may be lacking in non-animal diets.

These are amino acids, vitamin B12, vitamin D, calcium,

iron, zinc, and essential fatty acids. Infants and growing

children have higher requirements for these nutrients.

Vegetarians should be aware of getting complete

protein in their diets. A complete protein contains all of

the essential amino acids, which are the building blocks

for protein essential to the diet because the body cannot

make them. Meat and dairy products generally contain

complete proteins, but most vegetarian foods such as

grains and beans contain incomplete proteins, lacking

one or more of the essential amino acids. However, vege-

tarians can easily overcome this by combining particular

foods in order to create complete proteins. For instance,

beans are high in the amino acid lysine but low in trypto-

phan and methionine, but rice is low in lysine and high in

tryptophan and methionine. Thus, combining rice and

beans makes a complete protein.

Eating dairy products or nuts with grains also makes

proteins complete. Oatmeal with milk on it is complete,

as is peanut butter on whole wheat bread. Proteins do not

necessarily need to be combined in the same meal, but

generally within four hours.

Getting enough vitamin B12 may be an issue for some

vegetarians, particularly vegans, because meat and dairy

products are the main sources. Vitamin supplements that

contain vitamin B12 are recommended. Spirulina, a nutri-

tional supplement made from algae, is also a vegetarian

source, as are fortified soy products and nutritional yeast.

Vitamin D can be obtained by vitamins, fortified

foods, and sunshine. Calcium can be obtained in enriched

tofu, seeds, nuts, beans, dairy products, and dark green

KEY TERMS

Amino acid—An organic compound composed of
both an amino group and an acidic carboxyl
group. Amino acids are the basic building blocks
of proteins. There are 20 types of amino acids
(eight are ‘‘essential amino acids’’ which the body
cannot make and must therefore be obtained from
food).

Cholesterol—A steroid fat found in animal foods
that is also produced in the human body from satu-
rated fat. Cholesterol is used to form cell mem-
branes and process hormones and vitamin D. High
cholesterol levels contribute to the development of
atherosclerosis.

Essential fatty acid (EFA)—A fatty acid that the
body requires but cannot make. It must be
obtained from the diet. EFAs include omega-6 fatty
acids found in primrose and safflower oils, and
omega-3 fatty acids oils found in fatty fish and flax-
seed, canola, soybean, and walnuts.

Gout—A metabolic disorder characterized by
sudden recurring attacks of arthritis caused by
deposits of crystals that build up in the joints due
to abnormally high uric acid blood levels. In gout,
uric acid may be overproduced, underexcreted,
or both.

Hypertension—Abnormally high arterial blood
pressure, which if left untreated can lead to heart
disease and stroke.

Lacto-ovo vegetarian—People who do not eat
meat, but do include dairy products and eggs in
their diets.

Lysine—A crystalline basic amino acid essential to
nutrition.

Methionine—An amino acid that, when not meta-
bolized properly, allows homocysteine to build up
in the blood. Folic acid aids methionine
metabolism.

Spirulina—A genus of blue-green algae that is
sometimes added to food to increase its nutrient
value.

Tryptophan—An essential amino acid that has to
consumed in the diet because it cannot be manu-
factured by the body. Tryptophan is converted by
the body to niacin, one of the B vitamins, and sero-
tonin, a neurotransmitter.

Vegan—A vegetarian who does not eat eggs or
dairy products.
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vegetables, including broccoli, kale, spinach, and collard

greens. Iron is found in raisins, figs, beans, tofu, whole

grains, potatoes, and dark green leafy vegetables. Iron is

absorbed more efficiently by the body when iron-contain-

ing foods are eaten with foods that contain vitamin C, such

as fruits, tomatoes, and green vegetables. Zinc is abundant

in nuts, pumpkin seeds, beans, whole grains, and tofu.

For vegetarians who do not eat fish, getting enough

omega-3 essential fatty acids may be an issue, and supple-

ments such as flaxseed oil should be considered, as well

as consumption of walnuts and canola oil. Another essen-

tial fatty acid, omega-6, found in fish, can be obtained

from borage oil or evening primrose oil supplements.

Vegetarians do not necessarily have healthier diets.

Some studies have shown that some vegetarians con-

sume large amounts of cholesterol and saturated fat. It is

quite possible to be a vegetarian yet eat an unhealthy

fast-food or junk food diet. Eggs and dairy products con-

tain cholesterol and saturated fat, while nuts, oils, and

avocados are vegetable sources of saturated fat. To reap

the full benefits of a vegetarian diet, vegetarians should

be conscious of cholesterol and saturated fat intake.

Parental concerns

Parents should closely monitor their vegetarian

child’s height, weight, and general health. A child who is

not getting enough vitamins, minerals, and other nutri-

ents may have symptoms such as skin rashes, fatigue, a
painful and swollen tongue, irritability, pale skin, mental

slowness, or difficulty breathing. The diets of vegetarian

adolescents should be monitored closely to make sure

they are eating a variety of foods, including fruits, vege-

tables, beans, whole grains, and non-meat protein

sources.

When to call the doctor

Parents should consult their child’s pediatrician or

physician if they are unsure the child’s vegetarian diet is

nutritionally adequate. A doctor should also be consulted

if a child’s weight or height is not appropriate for their age.
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Venereal diseases see Sexually transmitted
diseases

Vertigo seeDizziness

Vesicoureteral reflux
Definition

Vesicoureteral reflux (VUR) is a condition in which

urine flows from the bladder, back up the ureter, and

back into the kidneys.
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Description

The normal flow of urine begins in the collecting

system of each kidney. Urine then flows out of each kid-

ney and into a tube called the ureter. Each ureter leads

into the bladder, where the urine collects until it is passed

out of the body. Normally, urine flows only in this direc-

tion. In vesicoureteral reflux, however, urine that has

already collected in the bladder is able to flow backwards

from the bladder, up the ureter, and back into the collect-

ing system of the kidney. VUR may be present in either

one or both ureters.

Vesicoureteral reflux causes damage to the kidneys

in two ways. The kidney is not designed to withstand

very much pressure. When VUR is present, backpressure

of the urine on the kidney is significant. This can damage

the kidney. Second, the kidney is usually sterile, mean-

ing that no bacteria are normally present within it. In

VUR, bacteria that enter through the urinary tract may be

carried back up the ureter with the urine. These bacteria

can enter the kidney, causing severe infection.

Demographics

VUR mostly occurs in the prenatal stage and may be

observed at birth (congenital), although it may not be

detected until an infection heralds its presence. VUR

may run in families. The condition affects about 1 per-

cent of all children. More boys than girls have VUR.

Causes and symptoms

Most cases of VUR are due to a defect in the way

the ureter is implanted into the bladder. The angle may

be wrong or the valve (which should allow urine only

one-way entrance into the bladder) may be weak. Struc-

tural defects of the urinary system may also cause VUR.

These include a situation in which two ureters leave a

kidney, instead of the usual one (duplicated ureters) and

in which the ureter is greatly enlarged at the end leading

into the bladder (ureterocele).

VUR alone does not usually cause symptoms.

Symptoms develop when an infection has set in. The

usual symptoms of infection are frequent need to urinate,

pain or burning with urination, and blood or pus in the

urine. Occasionally, VUR is suspected when a child has

a difficult time becoming toilet trained. In these cases,

the bladder may become irritable and spastic, because it

is never totally empty of urine. When the kidneys have

been damaged, high blood pressure may develop. Over

time, severe damage and scarring of the kidneys leads to

kidney failure.

Diagnosis

Urinary tract infections are diagnosed through

laboratory examination of urine samples. Kidney size

and scarring can be assessed through ultrasound exami-

nation of the kidneys.

VUR itself is diagnosed by a test called a voiding

cystourethrogram. This test involves inserting a small

tube (catheter) into the bladder. The bladder is then filled

with a dye solution, which lights up on the x-ray picture.

A series of pictures are taken immediately, followed by

x rays taken while the patient is urinating. This tracking

allows reflux to be demonstrated and also reveals

whether the level of reflux increases when pressure

increases during urination. Reflux is then graded as fol-

lows based on the height and effects of the VUR:

� Grade I: VUR enters just the portion of the ureter clo-

sest to the bladder. The ureter appears normal in size.

� Grade II: VUR enters the entire ureter and goes up into

the collecting system of the kidney. The ureter and the

collecting system appear normal in size and structure.

� Grade III: VUR enters the entire ureter and kidney col-

lecting system. Either the ureter or the collecting

system is abnormal in size or shape.

Vesicoureteral reflux

Bladder

Kidney

Ureter

Bladder

Direction of
urine reflex

Ureter opening
into bladder

Direction of
normal urine

flow

Muscle wall
of bladder

Ureter

Illustration of vesicoureteral reflux in a child, a condition in

which urine abnormally flows back up into the ureters, caus-

ing repeated urinary tract infections. (Illustration by GGS Infor-

mation Services.)
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� Grade IV: Similar to grade III, but the ureter is greatly

enlarged.

� Grade V: Similar to grade IV, but the ureter is also

abnormally twisted/curved, and the collecting system

is greatly enlarged, with absence of the usual structural

details.

Once VUR has been diagnosed, its progress may be

followed with a nuclear scintigram, in which a radioac-

tive substance is put into the bladder via catheter, and a

gamma camera takes images that reveal the presence and

degree of VUR. This test exposes the child to less radia-

tion than does a standard VCUG. Doppler ultrasound

techniques were as of 2004 under study as a radiation

exposure-free alternative to VCUG.

Treatment

Treatment depends on the grade that is diagnosed.

In grades I and II, the usual treatment involves long-

term use of a small daily dose of antibiotics to prevent

the development of infections. The urine is tested regu-

larly to make sure that no infection occurs. The kidneys

are evaluated regularly via ultrasound and VCUG

(every 12 to 18 months) to make sure that they are

growing normally and that no new scarring has

occurred. Grades III, IV, and V VUR can be treated

with antibiotics and careful monitoring. New infec-

tions, scarring, or stunting of kidney growth may result

in the need for surgery. Grades IV and V are extremely

likely to require surgery.

Surgery for VUR consists of reimplanting the

ureters into the bladder at a more normal angle. This

adjustment usually improves the functioning of the valve

leading into the bladder. When structural defects of the

urinary system are present, surgery will almost always

be required to repair these defects.

Prognosis

Prognosis is dependent on the grade of VUR. About 80

percent of children with grades I and II VUR simply grow

out of the problem. As they grow, the ureter lengthens,

changing its angle of entry into the bladder and resolving

the reflux. The average age of VUR resolution is about six

to seven years. About 50 percent of children with grade III

VUR require surgery. Nearly all children with grades IV

and V VUR require surgery. In these cases, it is usually best

to perform surgery when the patient is relatively young, in

order to avoid damage and scarring to the kidneys.

Prevention

While as of 2004 there was no known method of pre-

venting VUR, it is important to note that a high number of

the siblings of children with VUR also have VUR. Many of

these siblings (about 36%) have no symptoms but are dis-

covered through routine examinations prompted by their

brother’s or sister’s problems. It is important to identify

these children, so that antibiotic treatment can be used to

prevent the development of infection and kidney damage.

Parental concerns

It is important that parents of children with VUR

understand the importance of following the instructions

for antibiotic administration. Although their child may

not appear at all ill, the antibiotics are crucial to protect-

ing the health and development of their child’s kidneys.

Children with VUR should also be monitored for the

development of constipation, which can complicate the

VUR. Problems with bladder emptying can make toilet

teaching a slower process in children with VUR.

Resources

BOOKS

Atala, Anthony, and Michael A. Keating. ‘‘Vesicoureteral

reflux and megaureter.’’ In Campbell’s Urology, 8th ed.
Edited by Meredith F. Campbell et al. St. Louis, MO:

Elsevier, 2002.

‘‘Vesicoureteral reflux.’’ In Nelson Textbook of Pediatrics.
Edited by Richard E. Behrman et al. Philadelphia:

Saunders, 2004.

PERIODICALS

Austin, J. ‘‘Vesicoureteral reflux: Surgical approaches.’’ In

Urology Clinics of North America 31 (August 2004).

Cooper, C. ‘‘Vesicoureteral reflux: Who benefits from

surgery?’’ In Urology Clinics of North America 31
(August 2004).

Rosalyn Carson-DeWitt, MD

KEY TERMS

Bladder—The muscular sac which receives urine
from the kidneys, stores it, and ultimately works to
remove it from the body during urination.

Reflux—The backward flow of a body fluid or
secretion. Indigestion is sometimes caused by the
reflux of stomach acid into the esophagus.

Ureter—The tube that carries urine from the kid-
ney to the bladder; each kidney has one ureter.
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Video games

Definition

Video games are electronic, interactive games

known for their vibrant colors, sound effects, and com-

plex graphics.

Description

First mass-marketed in the 1970s, video games are

played by installing cartridges into a game box con-

nected by wire to a television set. The child then manipu-

lates a joystick or controller to control the actions of a

character or series of characters as the characters face

obstacles displayed on the screen. Video games,

designed chiefly to appeal to children and adolescents,

can also be played in arcades, on computers, and on

small, hand-held screens.

As of 2004 nearly every home in the United States

with children had one or more of the most popular game

systems, for example, Nintendo GameCube, Sony Plays-

tation2, or Microsoft Xbox. Few children have not been

exposed to some form of video game, and access to

the games is readily available to children from all walks

of life.

Video games for home use proved popular from the

start. Children are particularly attracted to them for a vari-

ety of reasons. Fantasy characters and situations appeal to

young imaginations and provide an escape from everyday

routine and the stresses presented by parents, friends, and

school. In addition, the games give children a level of con-

trol that they do not experience in real life, as the charac-

ters on the screen respond to the children’s commands.

Players also receive immediate rewards for making the

right moves. Most games can be played at a variety of

skill levels so that every player can be challenged.

The popularity of video games has been matched by

the controversy they have sparked among parents, psy-

chologists, and educators. The most prevalent objection

results from the violent themes and characters that domi-

nate in most video games. A 1989 study by the National

Coalition on Television Violence (NCTV) found that, of

the 95 most popular home video games, 58 percent were

war games and 83 percent featured violent themes. As

technology has improved to allow the games to show

situations and characters that are more realistic, debate

has escalated about the potential effects of video games

on children’s behavior. One NCTV study that monitored

the playground behavior of eight- to ten-year-olds imme-

diately after playing a laser-weapon game found an 80

percent increase in fighting. There is also added concern

that repeated exposure to violence desensitizes children

to its effects. Other experts and video game manufac-

turers contend that negative effects have not been proven

adequately, and, in fact, playing such games gives

players an avenue for the harmless release of stress and

aggression.

Public pressure prompted some video game manu-

facturers in the early 1990s to begin labeling games with

warnings about violent or sexually explicit content. In

1994, in response to considerable political pressure and

the possibility of a federal rating agency, the industry

created its own rating system, overseen by the Entertain-

ment Software Rating Board (ESRB). Ratings are

assigned based on the games’ suitability for various age

groups. An ‘‘Early Childhood’’ designation on a game

box indicates that the game is suitable for players ages

three and older, and there is no violence, sexual content,

or profanity. The designation ‘‘Everyone’’ indicates the

game is for players ages six and older and may contain

minimal violence or crude language. A ‘‘Teen’’ game for

ages 13 and up may contain violence, profanity, and

mild sexual themes. A ‘‘Mature’’ rating is considered

suitable only for ages 17 and older and may include

more intense violence, profanity, and mature sexual

themes. ‘‘Adults Only’’ games are not intended for peo-

ple under 18 and may include graphic depictions of sex

and violence. The ratings system, however, is just a

guide, and parents still need to oversee which video

games their children buy and play.

In the past, the issue of gender bias in video games

was another area of considerable debate. Not only were

most video games male-oriented sports and combat

games, female characters in the games were portrayed as

victims to be rescued by the male hero or objects of vio-

lence or sexual desire. In the early 2000s, however, an

increasing number of games had girl-oriented themes

and an increasing number of gender neutral games

became available.

Besides the socialization concerns presented by

video games, medical concerns were also raised in the

early 1990s, when video games were linked to epileptic

seizures experienced by some 50 children. About one

third of the children had experienced previous seizures,

and there were questions about whether the seizures they

experienced were related to playing or watching a video

game. Two large studies later reported that the children

who experienced video game-related seizures (VGRS)

were particularly sensitive to light and that video games

with flashing lights merely precipitated, rather than

caused, the seizures. Sitting too close to the screen could

exacerbate the effects of the light sensitivity, as could

the increasingly complex graphic technology featured in
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games. Individuals with epilepsy are not thought to

be particularly susceptible to VGRS, and no lasting neu-

rological damage had as of 2004 been linked to these

seizures.

Despite the controversy surrounding video games,

benefits have also been noted: development of hand-eye
coordination, increases in concentration, logical think-

ing skills, and healthy competition among children, as

well as socialization skills gained from sharing strategies

and the heightened self-esteem resulting from success-

ful performances. One research study even found that

doctors who had played more video games had better

surgical skills.

Toddlerhood

There are a number of specialized video and compu-

ter games that are designed to be educational for tod-

dlers. Many use familiar characters to teach basic things

such as shape matching, the alphabet, and counting.

Preschool

Children in preschool can be exposed to video and

computer games that reinforce the basic skills that they

are learning, such as phonetics, shapes, colors, and basic

addition.

Elementary school

School-age children can be encouraged to play edu-

cational games that reinforce what they are learning in

the classroom. Parents should research the games that

their children want to buy to ensure appropriate content

for the child’s age group. In the early 2000s marketers

have developed increasing numbers of educational

games that are also adventurous and exciting. Children,

especially young ones, should be encouraged to play

these instead of more violent games.

Middle and high school

The effect of violent games on behavior and social

development is an especially important concern for older

children. These children often spend much of their time

playing video games when their parents are not present

to supervise the content. Also, many teens buy video

games with money earned from allowances or part time

jobs, making it harder for parents to control which titles

are purchased.

Studies have begun to find significant correlations

between violence in video games and violence in real

life. One study done on eighth and ninth graders com-

pared teens who generally had personalities considered

non-aggressive but who played violent games to those

teens who had aggressive personalities but did not play

violent games. The researchers found that the non-

aggressive, video game playing teens were actually more

likely to get in physical fights than the teens considered

aggressive but who did not play video games.

Some states are trying to pass laws that would make

it illegal to sell video games with certain ratings to peo-

ple under the age for which the games are intended. Even

if laws are created to try to prevent underage sale of very

violent video games, parents should still be alert to what

their teen is playing. Making the teen play video games

in a common area and not in his or her bedroom with the

door closed can be an important first step in regulating

game play and facilitating discussion.

Common problems

Children often become very involved in video

games and do not want to stop playing them. Setting con-

crete limits about the amount of time that can be spent

playing games and then enforcing these limits is essen-

tial. Even educational games should not be played to

excess, because playing video games is not a substitute

for positive social interaction or traditional learning.

Children can also be encouraged to play the games with

other children, because discussing strategies and pro-

blem solving in a group is a positive social activity.

Parental concerns

The amount and degree of violence in video games

is an important concern for parents. Monitoring the

games that a child buys or rents and plays is an important

way to help deal with this problem. If a child plays a vio-

lent video game at an arcade or another child’s house, it

can be helpful to discuss the difference between games

and reality and to discuss what the real life repercussions

of the actions taken in the game would be.

When to seek help

If a child has violent or aggressive behavior or a

tendency to mimic the negative actions taken by charac-

KEY TERMS

Entertainment Software Rating Board (ESRB)—
The industry board that rates video games.

Video game related seizures (VGRS)—Seizures
thought to be brought on by the flashing lights and
complex graphics of a video game.
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ters in a video game it may be helpful to consult a mental

health professional to discuss possible solutions.

See also Television habits.

Resources

BOOKS

Calvert, Sandra L., Amy B. Jordan, and Rodney R. Cocking,

eds. Children in the Digital Age: Influences of Electronic
Media on Development.Westport, CT: Praeger, 2002.

Gee, James Paul.What Video Games Have to Teach Us about
Learning and Literacy. New York: Palgrave Macmillan,

2003.

PERIODICALS

Eisenman, Russell. ‘‘Video Games: Technology and Social

Issues.’’ Journal of Evolutionary Psychology 25 (August
2004): 170–75.

Levermore, Monique A. ‘‘Violent Media and Videogames, and

Their Role in Creating Violent Youth.’’ The Forensic
Examiner 13 (Fall 2004): 38–42.

‘‘Video Game Play May Increase Laparoscopic Proficiency.’’

AORN Journal 80 (August 2004): 290.

Tish Davidson, A.M.

Mary Anne Klasen

Violence and violent behavior
see Aggressive behavior

Vision development see Eye and vision
development

Vitamin D deficiency
Definition

Vitamin D deficiency exists when the concentration

of 25-hydroxy-vitamin D (25-OH-D) in the blood serum

occurs at 12 nanograms/milliliter (ng/ml) or less. This is

one-half to one-fourth the amount normally present.

When vitamin D deficiency continues for many months

in growing children, the disease commonly referred to as

rickets occurs.

Description

Vitamin D is a fat-soluble vitamin, meaning it can

be dissolved in fat. While some vitamin D is supplied by

the diet, most of it is made in the body. To make vitamin

D, cholesterol, a substance widely distributed in animal

tissues, the yolk of eggs, and various oils and fats, is

necessary. Once cholesterol enters the body, a slight

alteration in the cholesterol molecule occurs, with one

change taking place in the skin. This alteration requires

ultraviolet light, a component of sunlight. Vitamin D

deficiency and rickets tend to occur in children who do

not get enough sunlight and who do not eat foods that are

rich in vitamin D.

Once consumed or made in the body, vitamin D is

further altered to produce a substance called 1,25-dihy-

droxy-vitamin D (1,25-diOH-D). The conversion of vita-

min D to 1,25-diOH-D occurs in the liver and kidney. The

role of 1,25-diOH-D in the body is to keep the concentra-

tion of calcium at a constant level in the bloodstream.

Maintaining calcium at a constant level is absolutely

required for human life, since dissolved calcium is

required for nerves and muscles to work. One of the ways

in which 1,25-diOH-D accomplishes this is by stimulating

the absorption of dietary calcium by the intestines.

The sequence of events that can lead to vitamin D

deficiency and later to bone disease, is as follows: a lack

of vitamin D in the body creates an inability to manufac-

ture 1,25-diOH-D. This results in decreased absorption

of dietary calcium and an increased loss of calcium in

the feces. When this happens, the bones are affected.

Vitamin D deficiency results in a lack of bone minerali-

zation (calcification) in growing children.

Demographics

Vitamin D deficiency is not common in the United

States and other industrialized countries because of the

wide availability of vitamin D fortified infant formulas

and milks. It is somewhat more common in northern

areas where there is not as much sunlight present during

many parts of the year. Vitamin D deficiency is also

slightly more common in inner city areas, because envir-

onmental factors, such as smog, can block the necessary

ultraviolet (UV) component of sunlight. Children with

darkly pigmented skin are more likely to be vitamin D

deficient than light skinned children. Children who are

exclusively breast-fed without vitamin D supplementa-

tion, particularly if they are not exposed to sunlight, are

at higher risk of vitamin D deficiency.

Causes and symptoms

Vitamin D deficiency can be caused by conditions

that result in little exposure to sunlight. These conditions

include: living in northern regions, having dark skin, and

having little chance to go outside. Children whose faces

and bodies remain covered when outside can develop

vitamin D deficiency even while living in a sunny
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climate. In-born errors of vitamin D metabolism can also

cause vitamin D deficiency and rickets; these children

cannot convert inactive vitamin D to active vitamin D

and suffer the same symptoms as children with a nutri-

tional deficiency.

Most foods contain little or no vitamin D. As a

result, sunshine is often a deciding factor in whether vita-

min D deficiency occurs. Although fortified milk and

fortified infant formula contain high levels of vitamin D,

human breast milk is rather low in the vitamin. (The term

fortified means that vitamins are added to the food by

the manufacturer.)

The Recommended Dietary Allowance (RDA) of

vitamin D for both children and adults is 200 Interna-

tional Units (IU) per day. Saltwater fish such as salmon,

herring, and sardines are naturally rich in vitamin D.

Vitamin D fortified milk contains 400 IU per quart

(liter), so half a quart (liter) of milk provides the RDA.

For comparison, human breast milk contains only 4 to 60

IU per quart.

No harm is likely to result from vitamin D defi-

ciency that occurs only a few days a year. If the defi-

ciency occurs for a period of many months or years,

however, rickets may develop. The symptoms of rickets

include bowed legs and bowed arms. The bowed appear-

ance is due to the softening of bones, and their bending if

the bones are weight-bearing. Bone growth occurs

through the creation of new cartilage, a soft substance at

the ends of bones. When the mineral calcium phosphate

is deposited onto the cartilage, a hard structure is created.

In vitamin D deficiency, though, calcium is not available

to create hardened bone, and the result is soft bone.

Other symptoms of rickets include bony bumps on the

ribs called rachitic rosary (beadlike prominences at the

junction of the ribs with their cartilages) and knock-

knees. Seizures may also occasionally occur in a child

with rickets, because of reduced levels of dissolved cal-

cium in the bloodstream.

When to call the doctor

The doctor should be called if the parent notices that

the child has any signs of vitamin D deficiency or rickets.

Such signs include skeletal pain, bowed limbs, and

impaired growth. If there are lifestyle factors that make

the child at risk for vitamin D deficiency, such as low

milk or formula intake, a doctor should be consulted

about the possibility of using vitamin D supplements.

Diagnosis

Vitamin D deficiency is diagnosed by measuring the

level of 25-hydroxy-vitamin D in the blood serum. The

normal concentration of this form of vitamin D ranges

from 25 to 50 ng/ml. Deficiency occurs when this level

decreases to about 12 ng/ml or less.

Rickets is diagnosed by x-ray examination of the leg

bones. A distinct pattern of irregularities, abnormalities,

and a coarse appearance can be clearly seen if a child has

rickets. Measurements of blood plasma 25-OH-D, blood

plasma calcium, and blood plasma parathyroid hormone

must also be obtained for the diagnosis of this disease.

Parathyroid hormone and 1,25-diOH-D work together in

the body to regulate the levels of calcium in the blood.

Treatment

Rickets heals promptly with large doses vitamin D

administered orally each day for approximately one

month. During this treatment, the doctor should monitor

the levels of 25-OH-D in the plasma to make sure that

they are raised to a normal level. The bone abnormalities

(visible by x ray) generally disappear gradually over a

period of three to nine months. Parents are instructed to

take their infants outdoors for approximately 20 minutes

per day with their faces exposed. Children should be

X ray of a child’s lower body affected by rickets, a result of a

vitamin D deficiency. (� Dr. LR/Photo Researchers, Inc.)
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encouraged to play outside and to eat foods that are good
sources of vitamin D. These foods include cod liver oil,

egg yolks, butter, oily fish and also foods, including milk

and breakfast cereals, that are fortified with synthetic

vitamin D.

Care must be taken in treating vitamin D deficiency,

since high doses of vitamin D are toxic (poisonous) and

can result in the permanent deposit of minerals in the

heart, lungs, and kidneys. Symptoms of toxicity are nau-
sea, vomiting, pain in the joints, and lack of interest in

eating food. In adults, vitamin D toxicity occurs with eat-

ing 50,000 IU or more per day. In infants, toxicity occurs

with 1,000 IU per day. The continued intake of toxic

doses results in death.

Rickets are usually treated with oral supplements of

vitamin D, with the recommendation to acquire daily

exposure to direct sunlight. An alternative to sunlight is

the use of an ultraviolet lamp. When people use UV

lamps, they need to cover their eyes to protect them

against damage. Many types of sunglasses allow UV

light to pass through, so only those that are opaque to

UV light should be used. Attempts to acquire sunlight

through glass windows fail to help the body make vita-

min D because UV light does not pass through window

glass.

Rickets may also occur with calcium deficiency,

even when a child is regularly exposed to sunshine. This

type of rickets has been found in various parts of Africa.

The bone deformities are similar to, or are the same as,

those that occur in typical rickets; however, calcium

deficiency rickets is treated by increasing the amount of

calcium in the diet. No amount of vitamin D can cure the

rickets of a child with a diet that is extremely low in cal-

cium. For this reason, it is recommended that calcium be

given in conjunction with vitamin D supplementation.

Prognosis

The prognosis for correcting vitamin D deficiency

and rickets is excellent. Vitamin D treatment results in

the return of bone mineralization to a normal rate, the

correction of low plasma calcium levels, the prevention

of seizures, and a recovery from bone pain. On the other

hand, already established deformities such as bowed legs

and the rachitic rosary persist throughout adult life.

Prevention

Vitamin D deficiency is a very preventable. Eating

foods that are high in vitamin D or foods that have been

fortified with additional vitamins in combination with

getting moderate amounts of exposure to direct sunlight,

are usually enough to prevent vitamin D deficiency.

Some authorities still recommend exposure to sun-

shine as a way to prevent vitamin D deficiency, but early

exposure to direct sunlight may be linked to a higher

incidence of skin cancer later in life, so other experts

recommend that infants not be taken into direct sunlight

without protective coverings or sunscreen until at least

six months of age. These experts recommend that sup-

plemental drops or fortified formulas instead of direct

sunlight provide infants’ daily requirements of Vitamin

D. Children playing in the sunlight with sunscreen on is

KEY TERMS

25-hydroxy-vitamin D—The form of vitamin D
that is measured in order to assess vitamin D
deficiency.

Cholesterol—A steroid fat found in animal foods
that is also produced in the human body from satu-
rated fat. Cholesterol is used to form cell mem-
branes and process hormones and vitamin D. High
cholesterol levels contribute to the development of
atherosclerosis.

Fat-soluble vitamin—A vitamin that dissolves
easily in fat or oil, but not in water. The fat-soluble
vitamins are vitamins D, E, A, and K.

International unit (IU)—A measurement of biolo-
gical activity in which one IU is equal to one mg
(milligram).

Rachitic rosary—Beadlike bumps present at the
junction of the ribs with their cartilages. It is often
seen in children with rickets.

Recommended Dietary Allowance (RDA)—The
Recommended Dietary Allowances (RDAs) are
quantities of nutrients in the diet that are required
to maintain good health in people. RDAs are estab-
lished by the Food and Nutrition Board of the
National Academy of Sciences, and may be
revised every few years. A separate RDA value
exists for each nutrient. The RDA values refer to
the amount of nutrient expected to maintain good
health in people. The actual amounts of each nutri-
ent required to maintain good health in specific
individuals differ from person to person.

Rickets—A condition caused by the dietary defi-
ciency of vitamin D, calcium, and usually phos-
phorus, seen primarily in infancy and childhood,
and characterized by abnormal bone formation.
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not an effective way for them to get vitamin D because

the sunscreen inhibits its production in the skin.

Nutritional concerns

Vitamin D deficiency is caused by the child not get-

ting enough vitamin D through nutrition and exposure

to sunshine. Even after a case of vitamin D deficiency

has successfully been resolved special care should be

taken with the child’s diet, as vitamin D deficiency can

reoccur.

Parental concerns

Vitamin D deficiency can cause rickets, which can

lead to permanently stunted or irregular growth. Vitamin

D deficiency can usually be easily corrected if it is

noticed early, and if so the symptoms often resolve them-

selves. However, negative effects such as short stature

and pelvic deformations can be permanent.
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Vitamins

Definition

Vitamins are organic components in food that are

needed in very small amounts for growth and for main-

taining good health. The vitamins include vitamins D, E,

A, and K (fat-soluble vitamins), and folate (folic acid),
vitamin B12, biotin, vitamin B6, niacin, thiamin, ribofla-

vin, pantothenic acid, and vitamin C (ascorbic acid)

(water-soluble vitamins). Vitamins are required in the

diet in only tiny amounts, in contrast to the energy com-

ponents of the diet. The energy components of the diet

are sugars, starches, fats, and oils, and these occur in

relatively large amounts in the diet.

Most of the vitamins are closely associated with a

corresponding vitamin deficiency disease. Vitamin D
deficiency causes rickets, a disease of the bones. Vita-

min E deficiency occurs only very rarely and causes

nerve damage. Vitamin A deficiency, common through-

out the poorer parts of the world, causes night blindness.

Severe vitamin A deficiency can result in xerophthalmia,

a disease that, if left untreated, results in total blindness.

Vitamin K deficiency results in spontaneous bleeding.

Mild or moderate folate deficiency, common throughout

the world, can result from the failure to eat green, leafy

vegetables or fruits and fruit juices. Folate deficiency

causes megaloblastic anemia, which is characterized by

the presence of large abnormal cells called megaloblasts

in the circulating blood. The symptoms of megaloblastic

anemia are tiredness and weakness. Vitamin B12 defi-

ciency occurs with the failure to consume meat, milk, or

other dairy products. Vitamin B12 deficiency causes

megaloblastic anemia and, if severe enough, can result in

irreversible nerve damage. Niacin deficiency results in

pellagra, which involves skin rashes and scabs, diar-
rhea, and mental depression. Thiamin deficiency results

in beriberi, a disease resulting in atrophy, weakness of

the legs, nerve damage, and heart failure. Vitamin C

deficiency results in scurvy, a disease that involves

bleeding. Diseases associated with deficiencies in vita-

min B6, riboflavin, or pantothenic acid have not been

found in the humans, though persons who have been star-

ving or consuming poor diets for several months, might

be expected to be deficient in most of the nutrients,

including vitamin B6, riboflavin, and pantothenic acid.

Rarely, deficiency in B6 results in neurologic problems.

Issues of toxicity are connected to the over consumptions

of vitamins, particularly E, K, and B. Also, lack of regu-

lation in the vitamin industry means consumers ought

only to buy well-known brands.

Some of the vitamins serve only one function in the

body, while other vitamins serve a variety of unrelated

functions. Hence, some vitamin deficiencies tend to

result in one type of defect, while other deficiencies

result in a variety of problems.

Description

Vitamin treatment is usually done in three ways: by

replacing a poor diet with one that supplies the recom-

mended dietary allowance, by consuming oral supple-

ments, or by injections. Injections are useful for persons

with diseases that prevent absorption of fat-soluble vita-

mins. Oral vitamin supplements are especially useful for

persons who otherwise cannot or will not consume food

that is a good vitamin source, such as meat, milk, or

other dairy products. For example, a vegetarian who will
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not consume meat may be encouraged to consume oral

supplements of vitamin B12.

Treatment of genetic diseases which impair the

absorption or utilization of specific vitamins may require

megadoses of the vitamin throughout one’s lifetime.

Megadose means a level of about 10 to 1,000 times

greater than the RDA. Pernicious anemia, homocystinuria,

and biotinidase deficiency are three examples of genetic

diseases which are treated with megadoses of vitamins.

General use

People are treated with vitamins for three reasons.

The primary reason is to relieve a vitamin deficiency,

when one has been detected. Chemical tests suitable for

the detection of all vitamin deficiencies are available.

The diagnosis of vitamin deficiency is often aided by

visual tests, such as the examination of blood cells with a

microscope, the x-ray examination of bones, or a visual

examination of the eyes or skin.

A second reason for vitamin treatment is to prevent

the development of an expected deficiency. Here, vita-

mins are administered even with no test for possible defi-

ciency. One example is vitamin K treatment of newborn

infants to prevent bleeding. Food supplementation is

another form of vitamin treatment. The vitamin D added

to foods serves the purpose of preventing the deficiency

from occurring in persons who may not be exposed

much to sunlight and who fail to consume foods that are

fortified with vitamin D, such as milk. Niacin supple-

mentation prevents pellagra, a disease that occurs in peo-

ple who rely heavily on corn as the main source of food

and who do not eat much meat or milk. In general, the

American food supply is fortified with niacin.

A third reason for vitamin treatment is to reduce the

risk for diseases that may occur even when vitamin defi-

ciency cannot be detected by chemical tests. One exam-

ple is folate deficiency. The risk for cardiovascular dis-

ease can be slightly reduced for a large fraction of the

population by folic acid supplements. And the risk for

certain birth defects can be sharply reduced in certain

women by folic acid supplements.

Vitamin treatment is important during specific dis-

eases in which the body’s normal processing of a vitamin

is impaired. In these cases, high doses of the needed vita-

min can force the body to process or use it in the normal

manner. One example is pernicious anemia, a disease

that tends to occur in middle age or old age and impairs

the absorption of vitamin B12. Surveys have revealed

that about 0.1 percent of the general population, and 2–3

percent of the elderly, may have the disease. If left

untreated, pernicious anemia leads to nervous system

damage. The disease can easily be treated with large oral

daily doses of vitamin B12 (hydroxocobalamin) or with

monthly injections of the vitamin.

Vitamin supplements are widely available as over-

the-counter products. But whether they work to prevent

or curtail certain illnesses, particularly in people with a

balanced diet, is in the early 2000s a matter of debate and

ongoing research. For example, vitamin C is not proven

to prevent the common cold. Yet millions of Americans

take it for that reason. Consumers should ask a physician

or pharmacist for more information on the appropriate

use of multivitamin supplements.

The diagnosis of a vitamin deficiency usually

involves a blood test. An overnight fast is usually recom-

mended as preparation prior to withdrawal of the blood

test so that vitamin-fortified foods do not affect the test

results.

KEY TERMS

Genetic condition—A condition that is passed
from one generation to the next but does not
necessarily appear in each generation. Examples
of genetic conditions include Down syndrome,
Tay-Sach’s disease, sickle cell disease, and
hemophilia.

Plasma—A watery fluid containing proteins, salts,
and other substances that carries red blood cells,
white blood cells, and platelets throughout the
body. Plasma makes up 50 percent of human
blood.

Recommended dietary allowance (RDA)—The
Recommended Dietary Allowances (RDAs) are
quantities of nutrients in the diet that are required
to maintain good health in people. RDAs are estab-
lished by the Food and Nutrition Board of the
National Academy of Sciences, and may be
revised every few years. A separate RDA value
exists for each nutrient. The RDA values refer to
the amount of nutrient expected to maintain good
health in people. The actual amounts of each nutri-
ent required to maintain good health in specific
individuals differ from person to person.

Serum—The fluid part of the blood that remains
after blood cells, platelets, and fibrogen have been
removed. Also called blood serum.

Vitamin status—The state of vitamin sufficiency or
deficiency of any person. For example, a test may
reveal that a patient’s folate status is sufficient, bor-
derline, or severely inadequate.
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The response to vitamin treatment can be monitored

by chemical tests, by an examination of red blood cells

or white blood cells, or by physiological tests, depending

on the exact vitamin deficiency.

Precautions

Vitamin A and vitamin D can be toxic in high doses.

Side effects range from dizziness to kidney failure. Con-
sumers should ask a physician or pharmacist about the

correct use of a multivitamin supplement that contains

these vitamins.

Side effects

Few side effects are associated with vitamin treat-

ment if vitamins are taken within the prescribed dosages.

Excessive intake of some B vitamins may impart a

greenish color to urine. Any possible risks depend on the

vitamin and the reason why it was prescribed. Consu-

mers should ask a physician or pharmacist about how

and when to take vitamin supplements, particularly those

that have not been prescribed by a physician.

Parental concerns

The dosage of vitamin supplements should not

exceed the recommended daily allowance without a

recommendation by a physician. Recommended dosages

vary with age, so parents should be should to give vita-

mins to children that are specially formulated for chil-

dren. Vitamin bottles will list recommended doses for

different age groups. Infants and toddlers may also bene-

fit from vitamin supplements if they do not eat a variety

of foods. Liquid vitamin supplements are available com-

mercially for these young children.
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Vocal cord dysfunction

Definition

Vocal cord dysfunction (VCD) is a disorder that

occurs when the vocal cords move toward each other

when a person breathes, narrowing the airway and caus-

ing wheezing and difficulty breathing. VCD is also

called paradoxical vocal cord motion (PVCM).

Description

Normally when an individual breathes in (inhales)

or out (exhales) the vocal cords are drawn apart by the

muscles of the larynx (voice box) to make a wider open-

ing for air to move into or out of the lungs. In an indivi-

dual with vocal cord dysfunction, instead of being drawn

apart, the vocal cords move together, narrowing and par-

tially blocking the airway. This is called adduction of the

vocal cords. Adduction of the vocal cords happens most

commonly during inhalation, although it can also happen

during exhalation. As a result of the narrowed airways,

the individual may cough, wheeze, feel short of breath,
or make a high-pitched, harsh sound (called stridor)
with each breath.

VCD is often misdiagnosed as either asthma or

exercise-induced bronchospasm. As a result, many indi-

viduals with VCD are treated with inhalers and steroids

for asthma, which do not help control VCD and which

have potentially harmful side effects.

Demographics

The number of people with VCD in the general U.S.

population is unknown. The disorder often occurs in con-

junction with asthma and is frequently a missed diagno-

sis. Several small studies have found that about 40 per-

cent of individuals who have VCD also have asthma and

that about 10 to 15 percent of individuals whose asthma

does not respond to aggressive treatment (refractory

asthma) actually have VCD.

VCD has been found in individuals as young as

three and as old as 82. However, in adults it most often

occurs between the ages of 20 and 40. In children it

appears most often about age 14 or 15. VCD is much

more common in females than in males. In children

under 18, about 85 percent of individuals diagnosed with

VCD are girls. In children, the disorder has a strong asso-

ciation with competitive sports and family orientation

toward high achievement. In adults it has a strong asso-

ciation with anxiety and stress. This association with

stress is present, but less frequent in children.

Causes and symptoms

VCD was first recognized in 1842, when it was

thought that hysteria, a common designation at that time

for several psychological conditions, brought about

spasm of the muscles of the larynx. By 1900, it was gen-

erally accepted that VCD was the physical expression of

stress or other psychological conditions. It was not until

the 1980s that physicians began to revisit the assump-

tions about the disorder and examine more closely its

physical causes. As of 2004, the causes of VCD was not

completely clear.

In the early 2000s, it is thought that the disorder may

have multiple causes and that some of the triggers may

be different in children and adults. VCD appears to be

associated with the following:

� injury to the brain cortex
� brainstem compression (mainly in children)

� Arnold-Chiari syndrome (mainly in children)

� gastroesophageal reflux disease (GERD; in children

and adults)

� chronic sinus infection/postnasal drip
� strenuous exercise (often in children)
� exposure to inhaled irritants (smoke, toxic chemicals;

mainly in adults)

� psychological causes (most obvious in adults)

� nerve injury during congenital heart disease surgery

or other chest surgeries

� failure to respond to asthma treatments

VCD usually comes on suddenly. Between attacks,

the individual can breathe normally. The symptoms of a

VCD attack are varied, but most strongly imitate those of

asthma. Its similarity to asthma, along with the fact that

some people with VCD actually also have asthma, com-

plicates diagnosis. Common signs and symptoms include

the following:

� coughing (about 75% of individuals)

� wheezing
� stridor
� voice changes during an attack
� difficulty inhaling (most common)

� difficulty exhaling (less common; usually irritant-

induced)

� panic, anxiety, fear of suffocating
� insufficient oxygen in the blood (hypoxia)
� chest tightness
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� panting in short shallow breaths

� feeling like something is stuck in the throat

� skin turning blue

When to call the doctor

Immediate emergency medical assistance is essen-

tial whenever there are any signs of breathing difficulty.

Diagnosis

Diagnosis of VCD is quite difficult. VCD can mimic

the symptoms of severe asthma, allergic reactions (ana-
phylaxis), spasm of the larynx (laryngospasm), or a for-

eign object lodged in the throat. VCD is often a diagnosis

of exclusion, which means that other possibilities are

considered first, and when these are eliminated, VCD is

considered. This may require a lot of testing.

The best way to determine if an individual has VCD

is by doing a laryngoscopy. In a laryngoscopy, a slender,

flexible tube containing a fiber optic camera is inserted

through the nose and down the throat to the larynx. This

examination allows the doctor to see the vocal cords and

watch how and when they move.

Since between attacks the vocal cords appear to

move normally, it is necessary to trigger an attack. Indi-

viduals cannot voluntarily produce symptoms of VCD,

so they are usually exposed to an irritant or undergo an

exercise stress test in order to bring on a VCD attack.

The doctor then watches the vocal cords move. A classic

finding is that the vocal cords move toward each other

when the individual inhales, leaving a small triangular

hole or chink at the back of the larynx. Individuals with

asthma do not show this triangular chink.

Most people go through a series of other tests and

often get other diagnoses, most commonly refractory

(unresponsive) asthma, before they have a laryngoscopy

and receive a definite diagnosis of VCD. Other tests that

are frequently done to pinpoint or eliminate certain

respiratory disorders include arterial blood gas values (to

measure oxygen in the blood), pulmonary function
tests (to measure lung capacity), with flow-volume

loops (to measure the rate of air flow at different points

in the breathing process). A methacholine provocation

test, which stimulates a response in asthmatics, but not in

persons with VCD, also helps narrow the diagnosis.

Treatment

Treatment consists of two phases, immediate (acute)

and long term. Acute care often occurs in a hospital

emergency room. The most important aspect of acute

care is to see that the individual is breathing and getting

enough oxygen. Sometimes heliox therapy is given.

Heliox is a mixture of 20 to 30 percent oxygen and 70 to

80 percent helium. Because this mixture is less dense

and more oxygen-rich than regular air, it is easier to

inhale. If the individual is still not getting enough oxy-

gen, it may be necessary to perform a tracheotomy. In

this operation, a tube is inserted in the larynx so that air

can bypass the blockage.

Long-term therapy begins by stopping any treat-

ments for other diagnoses such as asthma, and treating

any underlying conditions, such as brainstem compres-

sion or GERD, affecting the disorder. Airborne irritants

are removed from the individual’s environment as much

as possible. Speech therapy and teaching abdominal

breathing techniques have been quite successful in pre-

venting VCD attacks. If an individual does not respond

adequately to speech therapy, psychotherapy is recom-

mended, as in many people anxiety and stress are linked

to VCD attacks. People can learn relaxation techniques

and work through problems causing stress and anxiety.

Occasionally anti-anxiety drugs are prescribed.

In an experimental procedure, botulinum toxin

(Botox) may be injected into the larynx. The drug

paralyzes the muscle, making it impossible for the vocal

cords to move across the airway. This technique appears

KEY TERMS

Arnold-Chiari syndrome—A congenital malforma-
tion of the base of the brain.

Asthma—A disease in which the air passages of
the lungs become inflamed and narrowed, causing
wheezing, coughing, and shortness of breath.

Exercise-induced bronchospasm—A sudden con-
traction in the lower airway that causes breathing
problems and is brought about by heavy exercise.

Gastroesophageal reflux disease (GERD)—A dis-
order of the lower end of the esophagus in which
the lower esophageal sphincter does not open and
close normally. As a result the acidic contents of
the stomach can flow backward into the esophagus
and irritate the tissues.

Laryngoscope—An endoscope that is used to
examine the interior of the larynx.

Stridor—A term used to describe noisy breathing
in general and to refer specifically to a high-
pitched crowing sound associated with croup,
respiratory infection, and airway obstruction.
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to be successful but may require repeated injections as

the toxin wears off. Another experimental device is a

facemask that provides resistance when the individual

inhales but not during exhalation. The resistance forces

the person to breathe in more slowly and reduces stridor.

Alternative treatment

Some individuals have found biofeedback very

helpful in controlling or moderating VCD attacks. Others

have benefited from relaxation and mind control

techniques.

Prognosis

The long-term outcome for VCD is not known and

probably varies among individuals depends on the under-

lying cause of the disorder. Only a handful of people

with VCD have been followed for 10 or more years, and

all of them continued to have symptoms of the disorder.

However, speech therapy and psychotherapy are often

successful in reducing the number of attacks.

Prevention

Although the physical conditions that cause VCD

cannot be prevented, individuals can be educated not to

panic and to use certain breathing techniques when they

begin to feel symptoms of VCD. In addition, airborne

pollutants should be eliminated from the individual’s

environment. These steps can be somewhat successful in

minimizing attacks.

Parental concerns

Parents have obvious reason to be concerned when

their child has sudden breathing problems. Many chil-

dren with VDC make multiple trips to the emergency

room before the condition is correctly diagnosed. Many

medical professionals are only marginally familiar with

VCD, because this problem is much less common than

asthma. Parents may want to suggest additional testing

for VCD if their child is being treated for asthma without

success.

See also Asthma; Stridor.
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Volvulus see Intestinal obstructions

Vomiting seeNausea and vomiting

VonWillebrand disease
Definition

Von Willebrand disease is caused by a deficiency or

an abnormality in a protein called von Willebrand factor

and is characterized by prolonged bleeding.

Description

The Finnish physician Erik von Willebrand was the

first to describe von Willebrand disease (VWD). In

1926, von Willebrand noticed that many male and

female members of a large family from the Aland

Islands had increased bruising (bleeding into the skin)

and prolonged episodes of bleeding. The severity of the

bleeding varied among family members and ranged from

mild to severe and typically involved the mouth, nose,

genital and urinary tracts, and occasionally the intestinal

tract. Some women in the family also experienced

excessive menstrual bleeding. What differentiated this
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bleeding disorder from classical hemophilia was that it

appeared not to be associated with muscle and joint

bleeding and affected women and men rather than just

men. Dr. von Willebrand named this disorder hereditary

pseudohemophilia.

Pseudohemophilia, or von Willebrand disease

(VWD) as it is called in the twenty-first century, occurs

when the body does not produce enough of a protein,

called von Willebrand factor(vWF), or produces abnor-

mal vWF. vWF is involved in the process of blood clot-

ting (coagulation). Blood clotting is necessary to heal an

injury to a blood vessel. When a blood vessel is injured,

vWF enables blood cells called platelets to bind to the

injured area and form a temporary plug to seal the hole

and stop the bleeding. vWF is secreted by platelets and

by the cells that line the inner wall of the blood vessels

(endothelial cells). The platelets stimulate the release

other chemicals, called factors, which help form a strong

permanent clot. vWF binds to and stabilizes factor VIII,

one of the factors involved in forming the permanent

clot.

A deficiency or abnormality in vWF can interfere

with the formation of the temporary platelet plug and

affect the normal survival of factor VIII. This indirectly

interferes with the production of the permanent clot.

Individuals with VWD, therefore, have difficulty in

forming blood clots, and as a result, they may bleed for a

longer time. In most cases the bleeding is due to an

obvious injury, although it sometimes occurs

spontaneously.

VWD is classified into three basic types: type 1, 2,

and 3 based on the amount and type of vWF that is pro-

duced. Type 1 is the most common and mildest form and

results when the body produces slightly decreased

amounts of normal vWF. Type 2 can be classified into

four subtypes (A, B, M, N) and results when the body

produces an abnormal type of vWF. Type 3 is the rarest

and most severe form and results when the body does not

produce any detectable vWF.

Demographics

Approximately one out of 100 people are affected

with VWD, making it the most common inherited bleed-

ing disorder. VWD affects people of all ethnic back-

grounds. Approximately 70 to 80 percent of people with

VWD have type 1, and close to 20 to 30 percent have

type 2. Type 3 is very rare and occurs in less than 1 per-

cent of people with VWD. Type 3 occurs in about one

out of every million people.

Causes and symptoms

The complex genetics of VWD involve a gene

found on chromosome 12. Different types of changes in

the vWF gene can affect the production of vWF. Some

changes cause the vWF gene to produce decreased

amounts of normal vWF, while other changes cause the

gene to produce abnormal vWF. Each individual inherits

two copies of each gene, one from the mother and one

from the father. Most of the vWF gene changes are sig-

nificant enough that a change in only one vWF gene is

sufficient to cause VWD. However, some types of gene

changes only cause VWD if both genes are changed,

which often leads to more severe symptoms.

Type 1 VWD is called an autosomal dominant con-

dition since it is caused by a change in only one vWF

gene. Since type 1 VWD results in only a slight decrease

in the amount of vWF produced, the symptoms are often

mild and not apparent in some individuals. Most cases of

type 2 VWD are autosomal dominant since a change in

only one vWF gene results in the production of an abnor-

mal form of vWF. An autosomal dominant form of

VWD can be inherited from either parent or can occur as

a spontaneous gene mutation (change) in the embryo that

is formed when the egg and sperm cells come together

during fertilization.

Some cases of type 2 VWD and all cases of type 3

VWD are autosomal recessive, since they are caused

only by changes in both vWF genes. A person with an

autosomal recessive form of VWD has inherited both a

changed gene from the mother and a changed gene from

the father. Parents who have a child with an autosomal

recessive form of VWD are called carriers, since they

each possess at least one changed vWF gene. Many car-

riers for the autosomal recessive forms of type 2 VWD

and type 3 VWD do not have any symptoms. Each child

born to parents who both have one changed gene has a

25 percent chance of having VWD, a 50 percent chance

of being a carrier, and a 25 percent chance of not being

and not having VWD disease. A person with an autoso-

mal dominant form of VWD has a 50 percent chance of

passing the changed gene on to his or her children who

may or may not have symptoms.

VWD is usually a relatively mild disorder character-

ized by easy bruising, recurrent nosebleeds, heavy men-

strual periods, and extended bleeding after surgeries and

invasive dental work. There is a great deal of variability

in the severity of symptoms, which can range from clini-

cally insignificant to life threatening. Even children

within the same family who are affected with the same

type of VWD may exhibit different symptoms. A child

with VWD may exhibit a range of symptoms over the

course of his or her lifetime and may experience an
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improvement in symptoms with age. The severity of the

disease is partially related to the amount and type of

vWF that the body produces, but it is also influenced by

other genetic and non-genetic factors.

Type 1

Type 1, the mildest form of VWD, is usually asso-

ciated with easy bruising, recurrent nosebleeds, heavy

menstrual periods, and prolonged bleeding after sur-

geries and invasive work. Many people with type 1

VWD do not have any noticeable symptoms or only have

prolonged bleeding after surgery or significant trauma.

The amount of vWF produced by the body increases dur-

ing pregnancy, so prolonged bleeding during delivery is

uncommon in people with type 1 VWD.

Type 2

Children with type 2 VWD usually have symptoms

from early childhood. Symptoms may even be present at

birth. These children usually experience prolonged

bleeding from cuts, easy bruising, nosebleeds, skin

hematomas, and prolonged bleeding from the gums fol-

lowing tooth extraction and minor trauma. Gastrointest-

inal bleeding is rare but can be life-threatening. More

than 50 percent of women with type 2 VWD experience

heavy menstrual periods that may require a blood trans-

fusion. Some women with type 2 VWD exhibit pro-

longed bleeding during delivery.

Type 3

Type 3 VWD can be quite severe and is associated

with bruising and bleeding from the mouth, nose, and

from the intestinal, genital, and urinary tracts. Type 3 is

also associated with spontaneous bleeding into the mus-

cles and joints, which can result in joint deformities.

Some women with type 3 VWD experience prolonged

bleeding during delivery.

When to call the doctor

If a child frequently experiences significant bleed-

ing, takes longer than normal to stop bleeding, or experi-

ences easy bruising, then the doctor should be consulted.

Diagnosis

Many children with VWD have mild symptoms or

symptoms that can be confused with other bleeding dis-

orders, making it difficult for a doctor to diagnose VWD

based on clinical symptoms. VWD should be suspected

in any child with a normal number of platelets in the

blood and bleeding from the mucous membranes such as

the nose, gums, and gastrointestinal tract. Testing for a

child with suspected VWD often includes the measure-

ment of the following:

� how long it takes for the bleeding to stop after a tiny

cut is made in the skin (bleeding time)

� the amount of vWF (vWF antigen measurement)

� the activity of vWF (ristocetin co-factor activity)

� the amount of factor VIII (factor VIII antigen

measurement)

� activity of factor VIII

Children with type 1 VWD usually have an

increased bleeding time, but they may have an intermit-

tently normal time. They also have a decreased amount

of vWF and decreased vWF activity and usually have

slightly decreased factor VIII levels and activity. Chil-

dren with type 2 VWD have a prolonged bleeding time

and decreased activity of vWF; they may also have

decreased amounts of vWF and factor VIII and

decreased factor VIII activity. Type 3 children have

undetectable amounts of vWF, negligible vWF activity,

factor VIII levels of less than 5 to 10 percent, and signifi-

cantly reduced factor VIII activity. The activity of vWF

is reduced for all types of VWD, making it the most sen-

sitive means of identifying all three types. Individuals

with borderline results should be tested two to three

times over a three-month period.

Once a person is diagnosed with VWD, further test-

ing such as vWF multimer analysis and ristocetin-

induced platelet aggregation (RIPA) should be per-

formed to determine the subtype. Multimer analysis

evaluates the structure of the vWF, and RIPA measures

how much ristocetin is required to cause the clumping of

platelets in a blood sample. The vWF multimer analysis

is able to differentiate children with a structurally normal

vWF (Type 1) from children with a structurally abnormal

vWF (Type 2) and is often able to identify the subtype of

patients with Type 2 VWD. Children with type 1 VWD

usually have normal to decreased RIPA concentrations.

Depending on the subtype, patients with type 2 VWD

either have increased or decreased RIPA. RIPA is

usually absent and the multimer analysis shows undetect-

able vWF in children with type 3 VWD.

In some cases, DNA testing can be a valuable

adjunct to biochemical testing. The detection of gene

alteration(s) can confirm a diagnosis and can determine

the type and subtype of VWD. It can also help to facili-

tate prenatal testing and testing of other family members.

Unfortunately many people with VWD possess DNA

changes that are not detectable through DNA testing. A

child who has a mother, father, or sibling diagnosed with

VWD should undergo biochemical testing for VWD. If
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the relative with VWD possesses a detectable gene

change, then DNA testing should be considered.

Prenatal testing

If one parent has been diagnosed with an autosomal

dominant form of VWD or both parents are carriers for

an autosomal recessive form of VWD, then prenatal test-

ing should be considered. DNA testing can be performed

through amniocentesis or chorionic villus sampling. If

the DNA change in the parent(s) is unknown, then prena-

tal testing can sometimes be performed through bio-

chemical testing of blood obtained from the umbilical

cord. However this procedure is less accurate and is asso-

ciated with a higher risk of pregnancy loss.

Treatment

VWD is most commonly treated by replacement of

vWF through the administration of blood products that

contain vWF or through treatment with desmopressin

(DDAVP, 1-deamino-8-D-arginine vasopressin). DDAVP

functions by increasing the amount of factor VIII and

vWF in the circulating blood. Treatment with blood pro-

ducts or DDAVP may be started in response to uncontrol-

lable bleeding or may be administered before procedures

such as surgeries or dental work. The type of treatment

chosen depends on the type of VWD and a patient’s

response to a preliminary treatment trial.

Treatment with desmopressin (DDAVP)

DDAVP is the most common treatment for people

with type 1 VWD. About 80 percent of people with

type 1 VWD respond to DDAVP therapy. Treatment

with DDAVP can also be used to treat some people with

type 2 VWD. Patients with type 2B VWD should not be

treated with this medication, since DDAVP can induce

dangerous platelet clumping. Type 3 VWD should not be

treated with DDAVP, since this medication does not

increase the level of vWF in type 3 patients. DDAVP

should only be used in people who have been shown to

be responsive through a pre-treatment trial transfusion

with this medication.

DDAVP can be administered intravenously or

through a nasal inhaler. DDAVP has relatively few side

effects although some people may experience facial

flushing, tingling sensations, and headaches after treat-

ment with this medication. Often treatment with this

medication is only required prior to invasive surgeries or

dental procedures.

Treatment with blood products

Patients who are unable to tolerate or are unrespon-

sive to drug-based treatments are treated with concen-

trated factor VIII obtained from blood products. Not all

factor VIII concentrates can be used, since some do not

contain enough vWF. The concentrate is treated to kill

most viruses, although caution should be used since not

all types of viruses are destroyed. If the factor VIII con-

centrates are unable to manage a severe bleeding epi-

sode, then blood products called cryoprecipitates, which

contain concentrated amounts of vWF, or platelet con-

centrates should be considered. Caution should be used

when treating with these blood products since they are

not treated to kill viruses.

Other treatments and precautions

Medications called fibrinolytic inhibitors can be

helpful in controlling intestinal, mouth, and nose bleed-

ing. Estrogens, such as are found in oral contracep-
tives, increase the synthesis of vWF and can sometimes

be used in the long-term treatment of women with mild

to moderate VWD. Estrogens are also sometimes used

before surgery in women with type 1 VWD. Some topi-

cal agents are available to treat nose and mouth bleeds.

Patients with VWD should avoid taking aspirin, which

can increase their susceptibility to bleeding. Children

with severe forms of VWD should avoid activities that

increase their risk of injury such as contact sports.

Prognosis

The prognosis for VWD is generally good, and most

individuals have a normal lifespan. The prognosis can

depend, however, on accurate diagnosis and appropriate

medical treatment.

Prevention

There is no known way to prevent VWD. If an indi-

vidual planning to become a parent believes he or she

may be a carrier of VWD, genetic counseling is sug-

gested so that options may be explored.

Parental concerns

VWD is usually very mild and does not cause unu-

sual bleeding except after trauma or surgery. Children

with moderate or severe VWD may need to be discour-

aged from playing contact sports or participating in other

activities where injury is likely. Special care should be

taken before surgical or dental procedures to ensure that

severe bleeding does not occur.
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KEY TERMS

Amniocentesis—A procedure performed at 16–18
weeks of pregnancy in which a needle is inserted
through a woman’s abdomen into her uterus to
draw out a small sample of the amniotic fluid from
around the baby for analysis. Either the fluid itself or
cells from the fluid can be used for a variety of tests
to obtain information about genetic disorders and
other medical conditions in the fetus.

Autosomal dominant—A pattern of inheritance in
which only one of the two copies of an autosomal
gene must be abnormal for a genetic condition or
disease to occur. An autosomal gene is a gene that is
located on one of the autosomes or non-sex chro-
mosomes. A person with an autosomal dominant
disorder has a 50% chance of passing it to each of
their offspring.

Autosomal recessive—A pattern of inheritance in
which both copies of an autosomal gene must be
abnormal for a genetic condition or disease to
occur. An autosomal gene is a gene that is located
on one of the autosomes or non-sex chromosomes.
When both parents have one abnormal copy of the
same gene, they have a 25% chance with each preg-
nancy that their offspring will have the disorder.

Biochemical testing—Measuring the amount or
activity of a particular enzyme or protein in a sam-
ple of blood or urine or other tissue from the body.

Carrier—A person who possesses a gene for an
abnormal trait without showing signs of the disor-
der. The person may pass the abnormal gene on to
offspring. Also refers to a person who has a particu-
lar disease agent present within his/her body, and
can pass this agent on to others, but who displays no
symptoms of infection.

Chorionic villus sampling—A procedure used for
prenatal diagnosis at 10–12 weeks gestation. Under
ultrasound guidance a needle is inserted either
through the mother�s vagina or abdominal wall and
a sample of the chorionic membrane. These cells
are then tested for chromosome abnormalities or
other genetic diseases.

Chromosome—A microscopic thread-like structure
found within each cell of the human body and con-
sisting of a complex of proteins and DNA. Humans
have 46 chromosomes arranged into 23 pairs. Chro-
mosomes contain the genetic information necessary
to direct the development and functioning of all
cells and systems in the body. They pass on heredi-

tary traits from parents to child (like eye color) and
determine whether the child will be male or female.

Desmopressin acetate (DDAVP)—A drug used to
regulate urine production.

DNA—Deoxyribonucleic acid; the genetic material
in cells that holds the inherited instructions for
growth, development, and cellular functioning.

DNA testing—Analysis of DNA (the genetic compo-
nent of cells) in order to determine changes in genes
that may indicate a specific disorder.

Endothelial cells—The cells lining the inner walls of
a body cavity or the cardiovascular system. Also
known as endothelium.

Factor VIII—A protein involved in blood clotting
that requires von Willebrand factor for stability and
long-term survival in the bloodstream.

Gene—A building block of inheritance, which con-
tains the instructions for the production of a particu-
lar protein, and is made up of a molecular sequence
found on a section of DNA. Each gene is found on a
precise location on a chromosome.

Mutation—A permanent change in the genetic
material that may alter a trait or characteristic of an
individual, or manifest as disease. This change can
be transmitted to offspring.

Platelet—A cell-like particle in the blood that plays
an important role in blood clotting. Platelets are
activated when an injury causes a blood vessel to
break. They change shape from round to spiny,
‘‘sticking’’ to the broken vessel wall and to each
other to begin the clotting process. In addition to
physically plugging breaks in blood vessel walls,
platelets also release chemicals that promote
clotting.

Prenatal testing—Testing for a disease, such as a
genetic condition, in an unborn baby.

Protein—An important building blocks of the body,
a protein is a large, complex organic molecule com-
posed of amino acids. It is involved in the formation
of body structures and in controlling the basic func-
tions of the human body.

Skin hematoma—Blood from a broken blood vessel
that has accumulated under the skin.

von Willebrand factor (vWF)—A protein found in
the blood that is involved in the process of blood
clotting.
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Walleye see Strabismus

Warts
Definition

Warts are small, benign growths caused by a viral

infection of the skin or mucous membrane. The virus

infects the surface layer. The viruses that cause warts are

members of the human papilloma virus (HPV) family.

Warts are not cancerous, but some strains of HPV,

usually not associated with warts, have been linked with

cancer formation. Warts are contagious from person to

person and from one area of the body to another on the

same person.

Description

There are approximately 60 types of HPV that cause

warts, each preferring a specific bodily location. For

instance, some types of HPV cause warts to grow on the

skin, others cause them to grow inside the mouth, while

still others cause them to grow on the genital and rectal

areas. However, most can be active anywhere on the

body. The virus enters through the skin and produces

new warts after an incubation period of one to eight

months. Warts are usually skin-colored and feel rough to

the touch, but they also can be dark, flat, and smooth.

Warts are passed from person to person, directly and

indirectly. Some people are continually susceptible to

warts, while others are more resistant to HPV and seldom

get them. The virus takes hold more readily when the

skin has been damaged in some way, which may explain

why children who bite their nails tend to have warts

located on their fingers. People who take a medication to

suppress their immune system or are on long-term ster-

oid use are also prone to a wart virus infection. This ten-

dency is seen in people with AIDS.

Demographics

Particularly common among children, young adults,

and women, warts are a problem for 7–10 percent of the

population.

Causes and symptoms

The more common types of warts include the

following:

� common hand warts

� foot warts
� flat warts
� genital warts

Hand warts

Common hand warts grow around the nails, on the

fingers, and on the backs of hands. They appear more fre-

quently where skin is broken, such as in areas where fin-

gernails are bitten or hangnails are picked.

Foot warts

Foot warts are called plantar warts because the word

plantar is the medical term for the sole of the foot, the

area where the wart usually appears as a single lesion or

as a cluster. Plantar warts, however, do not stick up

above the surface like common warts. The ball of the

foot, the heel, and the plantar part of the toes are the

most likely locations for the warts because the skin in

those areas is subject to the most weight, pressure, and

irritation, making a small break or crack more likely.

Plantar warts are familiar to all ages groups, appear-

ing frequently in children between the ages of 12 and 16.

Adolescents often come into contact with a wart virus in

a locker room, swimming pool area, or by walking bare-

footed on dirty surfaces. The blood vessels feeding them

are the black dots that are visible on the wart. If left

untreated, these warts can grow to an inch or more in cir-

cumference and spread into clusters of several warts.

They are known to be very painful at times, the pain
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usually compared to the feeling of a permanent stone in

the shoe particularly if the wart is on a pressure point of

the foot. People with diabetes mellitus are prone to

complications from plantar warts related to the develop-

ment of sores or ulceration and the poor healing potential

associated with diabetes.

Flat warts

Flat warts tend to grow in great numbers and are

smaller and smoother than other warts. They can erupt

anywhere, appearing more frequently on the legs of

women, the faces of children, and on the areas of the

face that are shaved by young adult males.

Genital warts

Genital warts, also called condyloma acuminata or

venereal warts, are one of the most common forms of

sexually transmitted disease (STD) in this country. Most

experts contend that they are contracted by sexual con-

tact with an infected person who carries HPV and are

more contagious than other warts. It is estimated that

two-thirds of the people who have sexual contact with a

partner with genital warts will develop the disease within

three months of contact. As a result, about 1 million new

cases of genital warts are diagnosed in the United States

each year.

Genital warts tend to be small flat bumps but they

may be thin and tall. They are usually soft and not scaly

like other warts. In women, genital warts appear on the

genitalia, within the vagina, on the cervix, and around

the anus or within the rectum. In men, genital warts

usually appear on the tip of the penis but may also be

found on the scrotum or around the anus. Genital warts

can also develop in the mouth of a person who has had

oral sexual contact with an infected person.

When to call the doctor

Individuals who notice warts in their genital area

should see a doctor. A physician should be consulted for

warts that bleed, are particularly painful, or that do not

disappear after six to nine months.

Diagnosis

A physician may be able to diagnose warts with a

simple examination. If the warts are small, the doctor

may put a vinegar-like liquid on the skin, which makes

the warts turn white and easier to see, and then use a

magnifying glass to look for them.

Treatment

Most people attempt to treat warts themselves. Pro-

fessional treatment is usually sought after self-treatment

has been unsuccessful.

Home/self treatment

Many of the nonprescription wart remedies avail-

able at drug stores will remove simple warts from hands

and fingers. These medications may be lotions, oint-

ments, or plasters and work by chemically removing the

skin that was affected by the wart virus. The chemicals

are strong, however, and should be used with care since

they can remove healthy as well as infected skin. These

solutions should be avoided by diabetics and those with

cardiovascular or other circulatory disorders whose skin

may be insensitive and not appreciate irritation.

Flat warts are best treated with topical retinoides

(retinoic acid) or a gel containing salicylic acid. The acid

does not actually kill the wart virus, but waterlogs the

skin so that the surface layer, with the virus, peels off.

These products can take up to three months of treatment

depending on the size and depth of the wart. Patches are

also good to use. Rather than applying drops, a small pad

is placed on the wart and left for 48 hours and then

replaced with a new one. The patch usually contains a

higher concentration of salicylic acid and may irritate the

surrounding skin. If this occurs, people should switch to

a gel or stop medication for a period. To help the healing

process for flat facial warts, men should shave with an

electric shaver or temporarily grow a beard. Women

Cluster of warts on a finger. (CustomMedical Stock Photo Inc.)
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with flat warts on areas that are shaved should use other

methods to remove hair such as depilatory cream or wax.

Professional treatment

Physicians should be consulted if there are no signs

of progress after a month of self treatment. Doctors have

many ways of removing warts, including using stronger

topically applied chemicals than those available in phar-

macies. Some of these solutions include podofilox, topi-

cal podophyllum, and trichloracetic acid (TCA). Some

burning and discomfort for one or more days following

treatment can be expected. Although these chemicals are

effective, they may not completely destroy all warts. A

second method of removal is freezing or cryosurgery on

the wart using liquid nitrogen. Cryotherapy is relatively

inexpensive, does not require anesthesia, and usually

does not result in scarring. Although temporarily uncom-

fortable, it provides an effective and safe way to deliver

freezing temperatures to a particular area on the skin,

and healing is usually quick. Physicians may also choose

to burn the wart with liquid nitrogen or numb the skin

and then scrape off the wart. Another removal process is

electrocautery (electric burning), destroying the wart by

burning it with an electric needle. Laser surgery is also

an option for removing warts.

Genital warts are the most difficult to treat. They

can be removed, but the viral infection itself cannot be

cured. Often, because the warts are so small, more than

one treatment may be needed. The virus continues to live

in the deeper skin, which is why warts often return after

they have been removed. Strong chemicals may be

applied as well as surgical excision with or without elec-

trocautery. This therapy requires a small operative proce-

dure and a local anesthetic. Laser therapy, although more

expensive, is often used for treating venereal warts that

are more extensive. The use of lasers, which vaporize the

lesion, can theoretically transmit the HPV. It is not at all

clear, however, if this occurs.

There is no single recommended method for elimi-

nating plantar warts. If detected early, cryotherapy is

usually enough. However, they can be very resilient,

requiring repeated treatment over several months. Treat-

ment ranges from the conservative approach of applying

chemical solutions to the more aggressive option of sur-

gery. Persons with diabetes or vascular disease are

usually treated with the more conservative methods.

Alternative treatment

There are a variety of alternative approaches to the

treatment of warts. The following suggestions apply to

common warts and plantar warts. They are not recom-

mended for genital or cervical warts. Since genital and

cervical warts are transmitted sexually, they should be

treated by a physician.

For the treatment of common or plantar warts, prac-

titioners may recommend the following remedies:

� Apply a paste made of vitamin C powder to the wart

for one to two weeks.

� Place a crushed or sliced garlic clove over the wart for

seven consecutive nights while sleeping.

� Soak the wart in water, put cross-hatches over it with a

sterile needle, and apply drops of thuja (Thuja occi-
dentalis) tincture onto the wart. Repeat the cross-

hatching and tincture application until the wart is satu-

rated with the tincture. Repeat several times each day

for one to two weeks. (A tincture is an herbal extract

made with alcohol.)

� Tape a piece of banana peel, smooth side down, over

the wart and leave it on overnight. Repeat nightly for

one to two weeks.

Prognosis

Even though genital warts may be removed, the

virus itself continues to live. The HPV can cause tissue

changes in the cervix of women with cervical infection.

The general recommendation for women who have a his-

tory of genital warts is to see their doctors every six

months for Pap smears to monitor any changes that may

occur.

For plantar warts, the treatment goal is to destroy the

wart and its virus without causing much damage to

healthy skin. It is not unusual for treatment to cause pain

until the foot heals because of the weight put on the foot.

Prevention

Plantar warts can be prevented by wearing shoes,

changing shoes daily, keeping feet clean and dry, and not

ignoring skin growths and changes in the skin. Genital

warts can be prevented by using condoms and avoiding

unprotected sex. Barrier protection will not, however,

prevent the spread of wart-causing HPV to uncovered

areas such as the pubis and upper thighs.

Nutritional concerns

Because warts are caused by a virus, general

immune system support can be effective in helping to

keep warts from coming back after treatment or to keep

them from multiplying or growing. Eating a well

balanced diet high in sources of vitamins A, C, and E

can help strengthen the immune system. Avoiding stress,

W
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which is believed to compromise the immune system,

may also be helpful.

Parental concerns

Parents can help to prevent plantar warts by urging

their children to wear shoes, change their shoes daily,

and keep their feet clean and dry. Parents should also pay

attention to growths and other changes in their child’s

skin. Instructing children in condom usage is a personal,

parental decision. However, parents should tell their

children that genital warts can be prevented by using

condoms and avoiding unprotected sex. Barrier protec-

tion will not, however, prevent the spread of wart-caus-

ing HPV to uncovered areas such as the pubis and upper

thighs.
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(2004): 379–84.

Clemons, R. J., et al. ‘‘Comparing therapy costs for physician

treatment of warts.’’ Journal of Drugs in Dermatology 2
(2004): 649–54.

Laube, S. ‘‘Skin infections and ageing.’’ Ageing Research
Reviews 3 (2004): 69–89.

Silverberg, N. B. ‘‘Human papillomavirus infections in

children.’’ Current Opinions in Pediatrics 16 (2004):
402–9.

Tucker, S. B., et al. ‘‘Plantar wart treatment with combination

imiquimod and salicylic acid pads.’’ Journal of Drugs in
Dermatology 2 (2003): 124–6.

ORGANIZATIONS

American Academy of Dermatology. 930 N. Meacham Road,

PO Box 4014, Schaumburg, IL 60168–4014. Web site:

<www.aad.org/>.

American Academy of Family Physicians. 11400 Tomahawk

Creek Parkway, Leawood, KS 66211–2672. Web site:

<www.aafp.org/>.

American Academy of Pediatrics. 141 Northwest Point
Boulevard, Elk Grove Village, IL 60007–1098. Web site:

<www.aap.org/default.htm>.

American Association of Naturopathic Physicians. 8201
Greensboro Drive, Suite 300, McLean, VA 22102. Web

site: <http://naturopathic.org/>.

American College of Physicians. 190 N Independence Mall

West, Philadelphia, PA 19106–1572. Web site:

<www.acponline.org/>.

American Podiatric Medical Association. 9312 Old
Georgetown Road Bethesda, MD 20814–1698. Web site:

<www.apma.org/>.

KEY TERMS

Condyloma acuminata—Another term for a genital
wart.

Cryotherapy—The use of a very low-temperature
probe to freeze and thereby destroy tissue.
Cryotherapy is used in the treatment skin lesions,
Parkinson’s disease, some cancers, retinal detach-
ment, and cataracts. Also called cryosurgery.

Endometritis—Inflammation of the endometrium
or mucous membrane of the uterus.

Epidermis—The outermost layer of the human
skin.

Human papilloma virus (HPV)—A virus that
causes common warts of the hands and feet, as
well as lesions in the genital and vaginal area.
More than 50 types of HPV have been identified,
some of which are linked to cancerous and precan-
cerous conditions, including cancer of the cervix.

Retinoic acid—Vitamin A1 acid which is used topi-
cally to treat acne.

Salicylic acid—An agent prescribed to treat a vari-
ety of skin disorders, such as acne, dandruff, psor-
iasis, seborrheic dermatitis, calluses, corns, and
warts.
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WEB SITES

‘‘Human Papillomavirus and Genital Warts.’’ National
Institute of Allergy and Infectious Disease, July 2004.
Available online at <www.niaid.nih.gov/factsheets/

stdhpv.htm> (accessed December 4, 2005).

‘‘Warts.’’ American Academy of Family Physicians. Available
online at <http://familydoctor.org/209.xml> (accessed

December 4, 2005).

‘‘Warts.’’ National Library of Medicine. Available online at
<www.nlm.nih.gov/medlineplus/warts.html> (accessed

December 4, 2005).

‘‘Warts.’’ University of Illinois. Available online at
<www.mckinley.uiuc.edu/health-info/dis-cond/warts/

warts.html> (accessed December 4, 2005).

‘‘What are plantar warts?’’ American Podiatric Medical
Association. Available online at <www.apma.org/topics/

Warts.htm> (accessed December 4, 2005).

L. Fleming Fallon, Jr., MD, DrPH

Water on the brain see Hydrocephalus

Webbed fingers and toes see Polydactyly
and syndactyly

Wechsler intelligence test
Definition

The Wechsler intelligence tests are a widely used

series of intelligence tests developed by clinical psychol-

ogist David Wechsler.

Purpose

The Wechsler Intelligence Scales for Children (reg-

ular, revised, and third edition) and Wechsler Preschool
and Primary Scale of Intelligence are used as tools in

school placement, in determining the presence of a learn-

ing disability or a developmental delay, in identifying

giftedness, and in tracking intellectual development.

They are often included in neuropsychological testing to

assess the brain function of individuals with neurological

impairments.

Description

The most distinctive feature of the Wechsler tests is

their division into a verbal section and a nonverbal (or

performance) section, with separate scores available for

each subsection. All of the Wechsler scales are divided

into six verbal and five performance subtests. The com-

plete test takes 60 to 90 minutes to administer. Verbal

intelligence, the component most often associated with

academic success, implies the ability to think in abstract

terms using either words or mathematical symbols. Per-

formance intelligence suggests the ability to perceive

relationships and fit separate parts together logically into

a whole. The inclusion of the performance section in the

Wechsler scales is especially helpful in assessing the

cognitive ability of non-native speakers and children

with speech and language disorders. The test can be of

particular value to school psychologists screening for

specific learning disabilities because of the number of

specific subtests that make up each section.

The Wechsler Preschool and Primary Scales of

Intelligence (WPPSI) have traditionally been geared

toward children ages four to six years old, although the

newest version of the test extends the age range down to

three years and upward to seven years three months. The

verbal section covers the following areas: general infor-

mation (food, money, the body, etc.), vocabulary (defini-

tions of increasing difficulty), comprehension (responses

to questions), arithmetic (adding, subtracting, counting),

sentences (repeating progressively longer sentences),

and similarities (responding to questions such as ‘‘How

are a pen and pencil alike?’’). The performance section

includes picture completion, copying geometric designs,

using blocks to reproduce designs, working through a

maze, and building an animal house from a model.

The Wechsler Intelligence Scale for Children

(WISC) is designed for children and adolescents ages six

to 16. Its makeup is similar to that of the Preschool

Scale. Differences include the following: geometric

designs are replaced by assembly of three-dimensional

objects; children arrange groups of pictures to tell simple

stories; they are asked to remember and repeat lists of

digits; a coding exercise is performed in place of the ani-

mal house; mazes are a subtest. For all of the Wechsler

scales (which also include the Wechsler Adult Intelli-

gence Scale, or WAIS), separate verbal and performance

scores, as well as a total score, are computed. These are

then converted using a scale divided into categories

(such as average and superior), and the final score is gen-

erally given as one of these categories rather than as a

number or percentile ranking.

The Wechsler Intelligence Scales are standardized

tests, meaning that as part of the test design, they were

administered to a large representative sample of the tar-

get population, and norms were determined from the

results. The scales have a mean, or average, standard

score of 100 and a standard deviation of 15. The standard
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deviation indicates how far above or below the norm the

subject’s score is. For example, a ten-year-old is assessed

with the WISC-III scale and achieves a full-scale IQ

score of 85. The mean score of 100 is the average level at

which all 10-year-olds in the representative sample per-

formed. This child’s score would be one standard devia-

tion below that norm.

While the full-scale IQ score provides a reference

point for evaluation, it is only an average of a variety of

skill areas. A trained psychologist evaluates and inter-

prets an child’s performance on the scale’s subtests to

discover their strengths and weaknesses and offer recom-

mendations based upon these findings.

Risks

The only known risk of the Wechsler intelligence

tests is that the results are misused or are given undue

weight.

Parental concerns

Results of intelligence tests should not be consid-

ered a complete indication of a child’s future path. They

are most useful in determining children who may need

special attention, either because of disability or because

of giftedness. Parents should consider the possible conse-

quences carefully if they are considering telling their

child the outcome of this or any other intelligence test.

Resources

BOOKS

Flanagan, Dawn P., and Alan S. Kaufman. Essentials of WISC-
IV Assessment. Hoboken, NJ: JohnWiley & Sons, 2004.

PERIODICALS

Canivez, Gary L., and Marley W. Watkins. ‘‘Long-Term

Stability of the Wechsler Intelligence Scale for

Children—Third Edition among Students with

Disabilities.’’ School Psychology Review 30 (Summer

2001): 438–54.

Caruso, John C., and Norman Cliff. ‘‘Increasing the Reliability

of Wechsler Intelligence Scale for Children—Third

Edition Difference Scores with Reliable Component

Analysis.’’ Psychological Assessment 12 (March 2000):

89–97.

Watkins, Marley W., et al. ‘‘Factor Structure of the Wechsler

Intelligence Scale for Children—Third Edition among

Gifted Students.’’ Educational and Psychological
Measurement 63 (October 2003): 164–72.

Tish Davidson, A.M.

Paula Anne Ford-Martin

Weight issues see Obesity

Well-baby examination
Definition

Well-baby examinations are scheduled regularly

during the first two years of life due to the rapid growth

and change that occurs during infancy. During each visit

the pediatrician monitors, advises, and answers questions

on a baby’s growth and development.

Purpose

The American Academy of Pediatrics recommends

the newborn infant see a physician for a check-up at

birth, two weeks, two months, four months, six months,

nine months, 12 months, 15 months, 18 months, and 24

months, and annually thereafter. Most pediatricians fol-

low this schedule, or some variation of it, in prescribing

a check-up regimen for their patients. A well-baby exam

consists of questions the parents will be asked about the

baby’s general health and development, followed by a

physical exam. The exam includes measurements of

length and height, weight and head circumference (the

distance around the head), vital signs, and a general phy-

sical examination. Special attention is paid to whether

KEY TERMS

Norms—A fixed or ideal standard; a normative or
mean score for a particular age group.

Representative sample—A random sample of peo-
ple that adequately represents the test-taking popu-
lation in age, gender, race, and socioeconomic
standing.

Standard deviation—A measure of the distribution
of scores around the average (mean). In a normal
distribution, two standard deviations above and
below the mean includes about 95% of all
samples.

Standardization—The process of determining
established norms and procedures for a test to act
as a standard reference point for future test results.
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the baby has met normal developmental milestones. The

physician will question parents or guardians about the

activities of the baby to help assess developmental issues

that are not observable by an office visit.

Description

A pediatrician performs a thorough physical exam at

birth to determine the physical status of the newborn.

This exam includes assessing size, weight, head circum-

ference, chest circumference, genitalia, physical mobi-

lity, eyes, ears, nose, mouth, lungs, heart, elimination,

presence of neonatal reflexes, and much more. If the

hospital pediatrician is not the same as the one used for

follow-up exams, it is important to obtain the birth

records to bring to the first office visit. Because the

majority of states have laws governing newborn testing,

most hospitals do a hearing screen, metabolic screen to

assess thyroid activity, and screen for phenylketonuria
(PKU), a genetic disorder than can be easily corrected by

diet.

The first well-baby visit occurs at two weeks, and a

family medical history is usually taken at this time. The

baby’s height, weight, and head circumference will be

measured. (Head circumference is an indirect measure of

brain growth.) Abnormally slow or fast growth may indi-

cate a problem that needs investigation. The health-care

provider can show parents a graph that indicates where

the baby’s measurements are on a standard growth

curve. The trend in growth over time is more important

than what a baby’s weight and height are at any particu-

lar visit. A complete head-to-toe exam will be per-

formed, during which the parent may want to ask ques-

tions related to birth marks or anything that is perceived

as unusual.

In addition to the physical exam, the physician will

ask questions related to what the baby can do physically,

i.e., lift the head briefly, respond to loud sounds, etc.

These are developmental milestones that represent a

normal progression of physical and mental maturity.

Although each baby develops differently, these mile-

stones indicate a child’s progress over time. The physi-

cian may want to observe development if possible. The

physician may provide guidance related to possible dan-

gers in the home, such as the importance of installing

and maintaining smoke detectors, keeping a baby away

from plastic bags, and never leaving the baby unattended

while on a changing table. During this visit, the parent

will be asked about the stress of having a new baby and

the situation at home. It is a provider’s responsibility to

evaluate every child for abuse, and this questioning

should not be taken personally. Finally, if the hepatitis B
vaccine was not given in the hospital, the first shot may

be given at this visit. All other vaccines begin at the two-

month visit.

The two-month visit will be a repeat of the two

week visit with a physical exam, developmental and

behavioral assessment, guidance for upcoming develop-

mental changes, and immunizations. During the visit, a

parent should never hesitate to ask any question that will

assure them the baby is healthy and progressing nor-

mally. It is a good idea to make a list of questions before

the office visit, because many parents inevitably forget

what they wanted to ask. Many parents inquire about

what could be given to the baby if there is a reaction to

the injections. The immunizations received at this time

include:

� DTP vaccine (or DtaP, diphtheria, tetanus, pertus-
sis)—DTP (or DtaP) injections are given as a series of

five injections and usually at ages two months, four

months, six months, 15–18 months, and four to six

years of age. At age 11 or 12, Td vaccine (tetanus and

diphtheria) should be given if at least five years have

elapsed since the last dose of DTaP. Td boosters are

recommended every 10 years.

� Hib vaccine (Haemophilus influenzae type B)—Hib is

given as a series of four injections at ages two months,

four months, and six months, with a booster dose at

12–15 months.

� Polio vaccine (IPV, or inactivated poliovirus vac-

cine)—This is usually given in a series of five vac-

cines, at ages two months, four months, six to 18

months, and four to six years.

� Hep B (hepatitis B vaccine)—Hep B is given as a ser-

ies of three injections. The first is given soon after birth

and sometimes before hospital discharge. It the mother

of a newborn carries the hepatitis B virus (HBV) in her

blood, the baby needs to receive the first shot within 12

hours of birth. If the mother shows no evidence of

HBV in her blood, the first dose may be deferred to the

two-month exam. If the first shot was given in the hos-

pital, the second shot is given at two months and the

third at six months. If the first shot was given at two

months, the second is given at three to four months,

and the third at six to 18 months.

� PCV (Pneumococcal vaccine)—The newest addition to

the immunization schedule, these vaccinations are

often given as a series of four injections at two months,

four months, six months, and 12–15 months of age.

The four-month exam proceeds in the same manner

as the previous two—a physical exam, developmental

and behavioral assessment with questions about what has

been observed at home, and more immunizations. At this

period, the baby should be babbling and making noises,
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turning over, and trying to put everything in the mouth.

Parents and the physician may discuss adding solid foods

to the baby’s diet, usually in the form of cereal. The

immunizations given will depend on how and when the

series was started.

The six-month exam is again similar. Generally the

baby may be able to sit alone by this stage and may be

ready to add pureed food to the diet. Once more the

required immunizations will depend on the baby’s his-

tory and previous injections. In October 2003, the Advi-

sory Committee on Immunization Practices (ACIP)

recommended universal influenza immunization of all

children six through 23 months of age. They also recom-

mend influenza immunization of household members

and out-of-home caregivers of children younger than 24

months. Children under eight years of age who are

receiving the flu vaccine for the first time should receive

two doses separated by at least six weeks. Children

under five years of age should not be vaccinated with the

nasal-spray flu vaccine (LAIV).

The nine-month exam represents quite a change in

baby from birth. The parent usually has many questions

by this time regarding the baby’s sleep habits, feeding

patterns, teething, standing up, and so on. Again, a list is

helpful to remind the parent of their own questions. The

physical exam is performed, plotted on the standard

growth curve, and any deviations are noted. Develop-

mental assessment is commonly done by questioning.

Does he/she pay attention to small objects and try to pick

them up using his/her index finger and thumb? Can he/

she locate sounds? Does he/she sit by himself/herself?

Does she/he transfer objects from one hand to another?

Does she/he show stranger anxiety? Guidance of what

to expect over the next three months will again be pro-

vided. For example, the baby may begin to walk alone,

make sounds, say the beginnings of words, or play peek-

a-boo. The physician may discuss ways to keep a baby

safe, including placing gates at the top and bottom of

stairs; never leaving the baby alone in the bathtub; keep-

ing the baby rear-facing in the car seat until 20 lbs (9 kg)

and one year of age; and monitoring the temperature of

the hot water heater to prevent burns. If the hepatitis B

injection was not completed at the six month visit, it will

be given at this exam.

Reaching the one-year exam is a big event in itself.

The baby may be walking (assisted or unassisted) and

talking a bit at this stage. The pediatrician will continue

in the same manner as before—doing a physical exam

and noting changes, asking questions about develop-

ment, and inquiring about feeding and sleeping habits. A

blood test for anemia may be performed at this visit if

it was not done at the nine-month exam. Formula-fed

babies are more at risk for iron deficiency than breast-

fed babies. If there is a risk of lead paint exposure, a test

for this may be done as well. The parent may have more

questions relating to physical changes or developmental

changes, because the baby is now on the verge of tod-

dlerhood. Immunizations due at this time include:

� Measles, mumps, and rubella (MMR vaccine)—

These are given by injection in two doses. The first is

given at 12–15 months and the second is usually given

before four to six years of age.

� Varicella (chickenpox vaccine)—Given by injection

between the ages of 12–18 months or later for children

who have not had chickenpox. Susceptible teens over

13 years of age should receive two doses given at least

four weeks apart.

� Flu vaccine—For influenza, if needed.

Parents who may have to move during this first year

or in any subsequent years should have the child’s immu-

nization and health record with them for a new provider

to review.

The 15-month visit is very comparable to the pre-

vious visits but it does mark a few milestones in the

child’s health. It is a time when the little boy or girl that

was in the baby you have known for the last 15 months

can be seen. It is usually the last time immunizations are

given before the pre-kindergarten shots. The typical phy-

sical exam and developmental evaluation will be per-

formed and guidance on future development will be

given. It is important to now be certain that doors and

cabinets have locks, electrical sockets are covered, and

objects on which the child can choke are removed from

reach. The immunizations given at this visit will depend

on those given at the prior visit.

The next exam will be at 18 months and will the

same as the 15-month exam. If any immunizations were

missed, they can be caught-up at this time. The same is

true for the two-year check-up. Many pediatricians order

various tests during the first two years depending on the

family’s history and the child’s symptoms, i.e., urinaly-

sis, tuberculin test, and blood tests. The American Acad-

emy of Pediatrics recommends cholesterol screening of

children over age two whose parents have a history of

cardiovascular disease before age 55, or have blood cho-

lesterol levels above 240mg/dl.

Precautions

There are essentially no precautions to take for a

visit. However, parents who may have a history of auto-

immune disorders in their family should be aware that a

preservative, thimersal, which contains mercury and is

used in vaccines, has a possible link to autism and auto-
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immune disorders. Many pharmaceutical companies

now use a safer preservative called 2-phenoxy ethanol.

Preparation

The primary preparation for a well-baby exam

involves the parent or guardian making a list of questions

for the pediatrician.

Aftercare

The only aftercare necessary is when an infant has a

slight reaction to the immunizations. The provider needs

to inform the parent what to expect and what can be done

to alleviate symptoms. Pain at the immunization size

and a slight fever are often easily treated with

acetaminophen.

Risks

There are few risks associated with well-baby visits.

The risks with the preservative, thimersal, which is used

in vaccines are mentioned above. Serious reactions to

vaccines are extremely rare. More common problems

associated with doctor visits are dealing with fears babies

have of strangers touching them, and managing the

child’s pain from vaccinations.

Parental concerns

Concerns of many parents revolve around develop-

mental delays and what could be done to assist advance-

ment through these milestones. The parent needs to

remember that all babies and children advance at their

own pace and should never be compared to other chil-

dren but only to the progress made individually. Of

course, some children do have conditions that preclude

normal development, and any significant lag should be

monitored and investigated by the physician.

Developmental milestones that usually occur within

the first year period are:

� Month one: lift head; move head from side to side; pre-

fers the human face over shapes; turns toward familiar

sounds; blinks at bright lights; focuses on items 8–12

inches (20–30 cm) away; has strong reflexes.

� Month two: smiles; tracks objects with eyes; makes

noises other than crying; may make sounds that resem-

ble vowels, as ‘‘ah’’ or ‘‘ooh.’’

� Months three and four: tracks moving objects; grasps

items with hands and reaches for dangling objects;

controls head; may begin trying to sit alone; recognizes

people or familiar objects; develops a social smile;

babbles and amuses self; responds to colors and

shades; explores objects with mouth; recognizes breast

or bottle; communicates pain, loneliness, or discomfort

through crying; responds to rattle or bell.

� Months five and six: begins teething process; uses

hands in a raking fashion to get toys closer; experi-

ments with cause and effect; sits by self with minimal

support; opens mouth for spoon; rolls over and back;

copies facial expressions; makes two-syllable sounds.

� Months seven and eight: can self-feed some finger

foods; turns in direction of voice; plays peek-a-boo;

imitates many sounds; distinguishes emotions by tone

of voice; responds to name; experiments with gravity

by dropping things; has different reactions for different

family members; gets into crawling position; shows

some anxiety when removed from parent.

� Months nine and 10: picks up tiny objects; begins to

identify self in mirror; drops objects and looks for them;

starts to understand object permanence; goes from

KEY TERMS

Diphtheria—A serious, frequently fatal, bacterial
infection that affects the respiratory tract. Vaccina-
tions given in childhood have made diphtheria
very rare in the United States.

Haemophilus influenzae—An anaerobic bacteria
associated with human respiratory infections, con-
junctivitis, and meningitis.

Hepatitis B—An infection of the liver that is
caused by a DNA virus, is transmitted by contami-
nated blood or blood derivatives in transfusions,
by sexual contact with an infected person, or by
the use of contaminated needles and instruments.

Pertussis—Whooping cough, a highly contagious
disease of the respiratory system, usually affecting
children, that is caused by the bacterium Borde-
tella pertussis and is characterized in its advanced
stage by spasms of coughing interspersed with
deep, noisy inspirations.

Polio—Poliomyelitis, an acute viral disease
marked by inflammation of nerve cells of the brain
stem and spinal cord and can cause paralysis.

Tetanus—A potentially fatal infection caused by a
toxin produced by the bacterium Clostridium
tetani. The bacteria usually enter the body through
a wound and the toxin they produce affects the
central nervous system causing painful and often
violent muscular contractions. Commonly called
lockjaw.
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tummy to sitting by self; pulls to standing; transfers

object from hand to hand; gets upset if toy removed.

� Months 11 and 12: says ‘‘ma-ma’’ and ‘‘da-da’’ dis-

crimately; understands ‘‘no’’ claps hands; waves bye-

bye; triples birth weight and is 29–32 inches (75–81

cm) long; puts objects into containers and pulls them

out; crawls well; shakes head no; afraid of strangers;

interested in books; identifies self in mirror; shares

toys but wants them back.

See also Cognitive development; Fine motor skills;

Gross motor skills.
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the First Year, 2nd ed. New York: Workman Publishing

Co., 2003.
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Westport, CT: Bergin & Garvey, 1995.

PERIODICALS

Osterrieth, Paul. ‘‘Oral polio vaccine: fact vs. fiction.’’ Vaccine
22 (2004): 1831–5. Available online at:

<www.elsevier.com/locate/vaccine>.

ORGANIZATIONS

American Academy of Pediatrics. 141 Northwest Point Blvd.,
Elk Grove Village, IL, 60007. (847) 434-4000. Web site:

<www.aap.org>.

WEB SITES

Center of Disease Control and Prevention. 1600 Clifton Rd.,

Atlanta, GA 30333. 2004 Childhood and Adolescent
Immunization Schedule. Available online at:
<www.cdc.gov/nip/recs/child-schedule.htm#Printable>.

Linda K. Bennington, MSN, CNS

Wermer’s syndrome see Multiple endocrine
neoplasia syndromes

Werndig-Hoffman disease see Spinal
muscular atrophy

Wheezing see Stridor

Whooping cough

Definition

Whooping cough, also known as pertussis, is a

highly contagious disease which causes classic spasms

(paroxysms) of uncontrollable coughing, followed by a

sharp, high-pitched intake of air which creates the char-

acteristic whoop that is reflected in the disease’s name.

Description

Whooping cough is caused by a bacteria called Bor-
detella pertussis. B. pertussis causes its most severe

symptoms by attaching itself to those cells in the respira-

tory tract that have cilia. Cilia are small, hair-like projec-

tions that beat continuously and serve to constantly

sweep the respiratory tract clean of such debris as

mucus, bacteria, viruses, and dead cells. When B. pertus-
sis interferes with this normal, cleansing function,

mucus and cellular debris accumulate and cause constant

irritation to the respiratory tract, triggering coughing and

increasing further mucus production.

Whooping cough exists throughout the world. While

people of any age can contract the disease, children

under the age of two are at the highest risk for both the

disease and for serious complications and death. Appar-

ently, exposure to B. pertussis bacteria earlier in life

gives individuals some immunity against infection with

it later on. Subsequent infections resemble the common
cold.

Demographics

According to the Centers for Disease Control and

Prevention, since 1990, the reported incidence of pertus-

sis has increased in the United States. Peaks occur at

three to four year intervals. Since 1990, 14 states

reported the number of cases of whooping cough to be

more than two per 100,000 in the population. A high pro-

portion of those cases occurred in persons aged ten years

or older.

Nearly 75 percent of pertussis cases reported world-

wide are in children; half of those children affected

require hospitalization. Prior to effective immunization

programs in the United States, pertussis was the major

cause of death from infectious disease among individuals

under the age of 14. Because developing countries as of

2004 did not have widespread immunization available,

there continue to be about 50 million cases of pertussis

every year across the globe, with 300,000 leading to

death. About 38 percent of all hospitalizations from

pertussis are in babies under the age of six months.
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Causes and symptoms

Whooping cough has four somewhat overlapping

stages: incubation, catarrhal stage, paroxysmal stage,

and convalescent stage.

An individual usually acquires B. pertussis by inhal-
ing droplets infected with the bacteria coughed into the

air by someone already suffering with the infection.

Incubation is the asymptomatic period (time when no

evidence of disease is present) of seven to 14 days after

breathing in the B. pertussis bacteria, during which the

bacteria multiply and penetrate the lining tissues of the

entire respiratory tract.

The catarrhal stage is often mistaken for an exceed-

ingly heavy cold. People have teary eyes, sneezing, fati-

gue, poor appetite, and an extremely runny nose (rhinor-

rhea). This stage lasts approximately ten days to two

weeks.

The paroxysmal stage, lasting two to four weeks,

begins with the development of the characteristic

whooping cough. Spasms of uncontrollable coughing,

the whooping sound of the sharp inspiration of air, and

vomiting are all hallmarks of this stage. The whoop is

believed to occur due to inflammation and increased

mucus, which narrow the breathing tubes, causing people

to struggle to get air into their lungs; the effort results in

intense exhaustion. The paroxysms (spasms) can be

induced by over activity, feeding, crying, or even over-

hearing someone else cough.

The mucus that is produced during the paroxysmal

stage is thicker and more difficult to clear than the more

watery mucus of the catarrhal stage. Affected persons

become increasingly exhausted when attempting to clear

the respiratory tract through coughing. Severely ill chil-

dren may have great difficulty maintaining the normal

level of oxygen in their systems and may appear some-

what blue after a paroxysm of coughing, due to the low

oxygen content of their blood. Such children may also

suffer from swelling and degeneration of the brain (ence-

phalopathy), which is believed to be caused both by lack

of oxygen to the brain during paroxysms and by bleeding

into the brain caused by increased pressure during

coughing. Seizures may result from decreased oxygen to

the brain. Some children have such greatly increased

abdominal pressure during coughing that hernias result.

Another complicating factor during this phase is the

development of pneumonia from infection with another

agent. The second pathogen successfully invades due to

the person’s already-weakened condition.

If individuals survive the paroxysmal stage, recov-

ery occurs gradually during the convalescent stage,

usually taking about three to four weeks. However,

spasms of coughing may continue to occur over a period

of months, especially when a person contracts a cold, or

other respiratory infection.

When to call the doctor

A physician or other healthcare professional should

be contacted during the first two months of life to

arrange for immunization. Otherwise, a person with a

cough that lasts for more than a few days should be seen

by a healthcare professional.

Diagnosis

A diagnosis that is based solely on a person’s symp-

toms is not particularly accurate, as the catarrhal stage

may appear to be a heavy cold, a case of the flu, or a case

of bronchitis. Other viruses and tuberculosis infections
can cause symptoms similar to those found during the

paroxysmal stage. The presence of a pertussis-like cough

along with an increase of certain specific white blood

cells (lymphocytes) is suggestive of pertussis (whooping

cough). However, cough can occur from other pertussis-

like viruses. The most accurate method of diagnosis is to

culture (grow on a laboratory plate) the organisms

A magnified image of a pertussis toxin crystal that causes

whooping cough. (National Institutes of Health/Custom Medical

Stock Photo.)
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obtained from swabbing mucus out of the nasopharynx

(the breathing tube continuous with the nose). B. pertus-
sis can then be identified by examining the culture under

a microscope.

Treatment

Treatment with the antibiotic erythromycin is help-

ful only at very early stages of whooping cough, during

incubation and early in the catarrhal stage. After the cilia

and the cells bearing those cilia, are damaged, the pro-

cess cannot be reversed. Such a person experiences the

full progression of whooping cough symptoms; symp-

toms only improve when the old, damaged lining cells of

the respiratory tract are replaced over time with new,

healthy, cilia-bearing cells. However, treatment with

erythromycin is still recommended, to decrease the like-

lihood of B. pertussis spreading. In fact, all members of

the household in which an individual with whooping

cough lives should be treated with erythromycin to pre-

vent the spread of B. pertussis throughout the commu-

nity. The only other treatment is supportive and involves

careful monitoring of fluids to prevent dehydration, rest
in a quiet, dark room to decrease paroxysms, and suc-

tioning of mucus from the lungs.

Prognosis

Just under 1 percent of all cases of whooping cough

in the United States result in death. Children who die of

whooping cough usually have one or more of the follow-

ing three conditions present:

� severe pneumonia, perhaps with accompanying

encephalopathy

� extreme weight loss, weakness, and metabolic abnorm-

alities due to persistent vomiting during paroxysms of

coughing

� other pre-existing conditions, so that the person is

already in a relatively weak, vulnerable state (such

conditions may include low birth weight babies, poor

nutrition, infection with the measles virus, presence

of other respiratory or gastrointestinal infections or

diseases)

Prevention

The mainstay of prevention lies in programs similar

to the mass immunization program in the United States

that begins immunization inoculations when infants are

two months old. The pertussis vaccine, most often given

as one immunization together with diphtheria and teta-
nus, has greatly reduced the incidence of whooping

cough. Three injections (a primary and two booster

shots) during early infancy confer complete immunity.

Unfortunately, in the 1990s, there has been some concern

about serious neurologic side effects from the vaccine

itself. This concern led significant numbers of parents in

England, Japan, and Sweden to avoid immunizing their

children. Such actions led to major epidemics of the dis-

ease in those countries. However, several carefully con-

structed research studies disproved the idea that the per-

tussis vaccine is the cause of neurologic damage.

Furthermore, a subsequent formulation of the pertussis

vaccine became available. Unlike the former whole cell

pertussis vaccine, which was composed of the entire bac-

terial cell that has been deactivated (and therefore unable

to cause infection), the subsequent acellular pertussis

vaccine does not use a whole cell of the bacteria but is

comprised of between two and five chemical compo-

nents of the B. pertussis bacteria. The acellular pertussis
vaccine appears to greatly reduce the risk of unpleasant

reactions to the vaccine, including high fever and dis-

comfort following vaccination.

Nutritional concerns

Persons with whooping cough should be given ade-

quate nutrition to assist their bodies in recovering from

the infective agent.

Parental concerns

Parents should ensure that their children receive a

complete series of immunizations (three injections)

against whooping cough. Children who are suspected of

having whooping cough should be seen by a healthcare

professional. Early treatment is essential to limit the pro-

gression of the disease.

KEY TERMS

Cilia—Tiny hairlike projections on certain cells
within the body. Cilia produce lashing or whipping
movements to direct or cause motion of substances
or fluids within the body. Within the respiratory
tract, the cilia act to move mucus along, in an effort
to continually flush out and clean the respiratory
tract.

Encephalopathy—Any abnormality in the structure
or function of brain tissues.

Hernia—A rupture in the wall of a body cavity,
through which an organ may protrude.
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Williams syndrome
Definition

A rare congenital (present from birth) genetic disor-

der that results in physical and developmental delays and

problems.

Description

Williams syndrome (WS) is sometimes also referred

to as Williams-Beuren syndrome. The disorder was first

described by J. C. P. Williams of New Zealand in 1961.

WS is a genetic disorder that can be inherited but often

arises through spontaneous change in a chromosome

(mutation). Children with WS usually have a variety of

physical problems, especially problems with hearts

defects. They have ‘‘elfin’’ faces and usually are of short

stature. Children with WS are often overfriendly and

have varying intellectual disabilities, with relatively

good skills in music and language.

Demographics

WS is estimated to occur in about one in 20,000

births. It affects about the same number of boys and

girls.

Causes and symptoms

WS is thought to be caused by a deletion of genetic

information on chromosome 7. WS can be passed down

from parent to child, but it often arises spontaneously.

The way in which WS spontaneously arises is not clear.

Physical characteristics typical of Williams syn-

drome include a broad forehead, puffiness around the

eyes, starburst eye pattern (usually in green or blue-

eyed children), upturned nose, depressed nasal bridge,

full lips, widely spaced teeth, and small chin. In addi-

tion, a child with Williams syndrome often exhibits

sloping shoulders or an elongated neck. Many indivi-

duals with Williams syndrome have heart disorders,

typically supravalvular aortic stenosis (SVAS), which

is a narrowing of the aorta. Kidney and bladder pro-

blems are also common. Poor muscle tone and pro-

blems with the skeletal joints become evident as a child

with Williams syndrome moves into adolescence. As
the child gets older hypertension often becomes a

problem.

Williams syndrome babies typically have a low

birth weight and are often diagnosed as failing to thrive.
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Elevated levels of calcium in the blood (hypercalcemia)

may develop in infancy, but this usually resolves without

intervention in the first two years. Digestive system

symptoms such as vomiting, constipation, and feeding

difficulties may occur. The infant may not be able to set-

tle into a normal sleep pattern and may seem to be extre-

mely sensitive to noise, exhibiting agitation or distress

when exposed to high-pitched sounds, such as electrical

appliances, motors, and loud bangs.

By the time a child with Williams syndrome is ready

to enter school, mild to severe learning difficulties may

appear, including impulsiveness and poor concentration.

Contributing to classroom difficulties are problems with

vision and spatial relations. Concepts involving num-

bers—especially math and time—appear to be more dif-

ficult for children with WS. In the later elementary

school years, a child with Williams syndrome may be

more adept at producing language than at comprehend-

ing it. Poor muscle tone and physical development con-

tinue to contribute to difficulties with gross and fine
motor skills. The child with WS may have difficulty

forming relationships with peers, preferring the company

of younger children or adults. Throughout childhood, the

child with Williams syndrome may exhibit deficits in the

ability to reason and in self-help skills.

Children with WS are overly social and outgoing,

inappropriately friendly to adults and unwary of stran-

gers. They are usually talkative, with intense enthusiasm

bordering on obsession for topics that interest them.

Special care needs to be taken when children with

Williams syndrome are given anesthesia.

When to call the doctor

If a parent notices that a child has the symptoms of

WS the doctor should be consulted.

Diagnosis

Williams syndrome is present from birth, although it

often remains undiagnosed until a later stage of develop-

ment. After a child has missed several developmental

milestones, the pediatrician may refer the child to a spe-

cialist for diagnosis. Developmental delays that are typi-

cal include delay in sitting or walking. Also commonly

observed are poor fine motor coordination and delayed

development in language (although individuals with WS

go on to develop excellent language skills). After

reviewing the child’s medical and family history, physi-

cal condition, and observing the child’s behavior, a spe-

cialist in birth defects may identify Williams syndrome.

In many cases, a heart murmur or suspected heart disor-

der may lead a cardiologist to suspect Williams syn-

drome, since an estimated 70 to 75 percent of people

with WS have mild to severe cardiovascular problems.

Until the early 2000s, the diagnosis of WS made

based on the child having a certain number of the symp-

toms of the disease. As of 2004, it was possible to test a

child’s genes for the deletion that causes WS. A test tech-

nique known as fluorescent in situ hybridization (FISH)

may be used to detect this deletion. This test is only done

when it is considered very likely that a child has WS

because many of the clinical features are present.

Treatment

Williams syndrome cannot be cured, but the ensuing

symptoms, developmental delays, learning problems,

and behaviors can be treated. Many different experts

work together to help develop a comprehensive treat-

ment plan that is geared to the needs of a specific child.

Children need to be monitored regularly by a doctor to

ensure that problems, especially cardiac problems and

hypertension, do not arise. If such problems do arise,

they need to be treated promptly. Non-physical treatment

often involves teaching children life skills that will even-

tually allow them to live on their own or with minimal

care and to hold jobs. Specialists who can be helpful in

treating Williams syndrome include the following:

� cardiologist, to diagnose and prescribe treatment for

heart or circulatory problems

� endocrinologist, to prescribe treatment if elevated cal-

cium levels are detected in infancy

� pediatric radiologist, to conduct diagnostic renal and

bladder ultrasound tests to diagnose and prescribe

treatment for any abnormalities present

� occupational therapist, to assess development delays

and prescribe a plan for therapy to acquire skills neces-

sary for daily living

Prognosis

In most cases, the child with WS will require multi-

disciplinary care throughout adult life, with continued

medical assessment to diagnose and treat medical com-

plications early. The ability to live independently and to

work are usually not limited by the physical problems,

which are treated successfully in the majority of cases.

Rather, psychological characteristics and the inability to

behave appropriately in social settings are more likely to

prevent the individual from living and functioning com-

pletely on his or her own. However, each year more indi-

viduals with William syndrome are able to live indepen-

dently in supervised apartment settings.
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Prevention

There was as of 2004 no known way to prevent Wil-

liams syndrome.

Parental concerns

Children with Williams syndrome usually grow up

physically healthy as long as they receive treatment for

any problems, especially cardiac problems, that arise.

The amount of independence that a child with Williams

syndrome will eventually be able to achieve usually

depends on the particular symptoms of that child.
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Wilms’ tumor

Definition

Wilms’ tumor is a cancerous tumor of the kidney

that usually occurs in young children.

Description

When an unborn baby is developing, the kidneys are

formed from primitive cells. Over time, these cells

become more specialized. The cells mature and organize

into the normal kidney structure. Sometimes, clumps of

these cells remain in their original, primitive form. If

these more primitive cells begin to multiply after birth,

they may ultimately form a large mass of abnormal cells.

This is known as a Wilms’ tumor. Wilms’ tumor may

occur in only one or in both kidneys. About 7 percent of

all cases of Wilms’ tumor occur bilaterally (in both kid-

neys simultaneously).

Wilms’ tumor is a type of malignant tumor. This

means that it is made up of cells that are significantly

immature and abnormal. These cells are also capable of

invading nearby structures within the kidney and travel-

ing out of the kidney into other structures. Malignant

cells can even travel through the body to invade other

organ systems, most commonly the lungs and brain.

These features of Wilms’ tumor make it a type of cancer
that, without treatment, would eventually cause death.

However, advances in medicine between the 1980s and

the early 2000s have made Wilms’ tumor a very treatable

form of cancer.

Wilms’ tumor occurs almost exclusively in young

children. The average patient is about three years old.

Females are only slightly more likely than males to

develop Wilms’ tumors. In the United States, Wilms’

tumor occurs in about eight children per million in white

children under the age of 15 years. Wilms’ tumor makes

up about 6 percent of all childhood cancers and ranks as

the second most frequent cancerous abdominal tumor in

children. The rate is higher among African Americans

KEY TERMS

Fluorescence in situ hybridization (FISH)—A
technique for diagnosing genetic disorders before
birth by analyzing cells obtained by amniocentesis
with DNA probes.

Hypercalcemia—A condition marked by abnor-
mally high levels of calcium in the blood.

Supravalvular aortic stenosis (SVAS)—A narrow-
ing of the aorta.
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and lower among Asian Americans. Wilms’ tumors are

found more commonly in patients with other types of

birth defects. These defects include the following:

� absence of the colored part (the iris) of the eye

(aniridia)

� enlargement of one arm, one leg, or half of the face

(hemihypertrophy)

� certain birth defects of the urinary system or genitals

� certain genetic syndromes (WAGR syndrome,

Denys-Drash syndrome, and Beckwith-Wiedemann

syndrome)

Causes and symptoms

The cause of Wilms’ tumor is not as of 2004 com-

pletely understood. Because 15 percent of all patients

with this type of tumor have other inherited defects, it

seems clear that at least some cases of Wilms’ tumor

may be due to an inherited alteration. It appears that the

tendency to develop a Wilms’ tumor can run in families.

In fact, about 1.5 percent of all children with a Wilms’

tumor have family members who have also had a

Wilms’ tumor. The genetic mechanisms associated with

the disease are unusually complex.

Some patients with Wilms’ tumor experience

abdominal pain, nausea, vomiting, high blood pres-

sure, or blood in the urine. However, the parents of

many children with this type of tumor are the first to

notice a firm, rounded mass in their child’s abdomen.

This discovery is often made while bathing or dressing

the child and frequently occurs before any other symp-

toms appear. Rarely, a Wilms’ tumor is diagnosed after

there has been bleeding into the tumor, resulting in sud-

den swelling of the abdomen and a low red blood cell

count (anemia).

About 5 percent of Wilms’ tumor cases involve both

kidneys during the initial evaluation. The tumor appears

on either side equally. When pathologists look at these

tumor cells under the microscope, they see great diver-

sity in the types of cells. Some types of cells are asso-

ciated with a more favorable outcome in the patient than

others. In about 15 percent of cases, physicians find

some degree of cancer spread (metastasis). The most

common sites in the body where metastasis occurs are

the liver and lungs.

Researchers have found evidence that certain types

of lesions occur before the development of the Wilms’

tumor. These lesions usually appear in the form of stro-

mal, tubule, or blastemal cells.

Diagnosis

Children with Wilms’ tumor generally first present

to physicians with a swollen abdomen or with an obvious

abdominal mass. The physician may also find that the

child has fever, bloody urine, or abdominal pain. The

physician will order a variety of tests before imaging is

performed. These tests mostly involve blood analysis in

the form of a white blood cell count, complete blood

count, platelet count, and serum calcium evaluation.

Liver and kidney function testing will also be performed

as well as a urinalysis.

Initial diagnosis of Wilms’ tumor is made by look-

ing at the tumor using various imaging techniques. Ultra-

sound, computed tomography scans (CT scans) and

magnetic resonance imaging (MRI scans) are helpful

in diagnosing Wilms’ tumor. Intravenous pyelography,

in which a dye injected into a vein helps show the struc-

tures of the kidney, can also be used in diagnosing this

type of tumor. Final diagnosis, however, depends on

obtaining a tissue sample from the mass (biopsy) and

examining it under a microscope in order to verify that it

has the characteristics of a Wilms’ tumor. This biopsy is

usually done during surgery to remove or decrease the

size of the tumor. Other studies (chest x rays, CT scan of

the lungs, bone marrow biopsy) may also be done in

order to see if the tumor has spread to other locations.

Treatment

Treatment for Wilms’ tumor almost always begins

with surgery to remove or decrease the size of the kidney

tumor. Except in patients who have tumors in both kid-

neys, this surgery usually requires complete removal of

the affected kidney. During surgery, the surrounding

lymph nodes, the area around the kidneys, and the entire

abdomen will also be examined. While the tumor can

spread to these surrounding areas, it is less likely to do so

compared to other types of cancer. In cases where the

tumor affects both kidneys, surgeons will try to preserve

the kidney with the smaller tumor by removing only a

portion of the kidney, if possible. Additional biopsies of

these areas may be done to see if the cancer has spread.

The next treatment steps depend on whether the cancer

has spread and if it has what other sites are involved.

Samples of the tumor are also examined under a micro-

scope to determine particular characteristics of the cells

making up the tumor.

Information about the tumor cell type and the

spread of the tumor is used in deciding the best kind of

treatment for a particular patient. Treatment is usually

a combination of surgery, medications used to kill

cancer cells (chemotherapy), and x rays or other
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high-energy rays used to kill cancer cells (radiation

therapy). These therapies are called adjuvant therapies,

and this type of combination therapy has been shown

to substantially improve outcome in patients with

Wilms’ tumor. It has long been known that Wilms’

tumors respond to radiation therapy. Likewise, some

types of chemotherapy have been found to be effective

in treating Wilms’ tumor. These effective drugs include

dactinomycin, doxorubicin, vincristine, and cyclopho-

sphamide. In rare cases, bone marrow transplantation

may be used.

The National Wilms’ Tumor Study Group devel-

oped a staging system to describe Wilms’ tumors. All of

the stages assume that surgical removal of the tumor has

occurred. Stage I involves favorable Wilms’ tumor cells

and is usually treated successfully with combination che-

motherapy involving dactinomycin and vincristine and

without abdominal radiation therapy. Stage II tumors

involving a favorable histology (cell characteristics) are

usually treated with the same therapy as Stage I. Stage

III tumors with favorable histology are usually treated

with a combination chemotherapy with doxorubicin,

dactinomycin, and vincristine along with radiation ther-

apy to the abdomen. Stage IV disease with a favorable

histology is generally treated with combination che-

motherapy with dactinomycin, doxorubicin, and vincris-

tine. These patients usually receive abdominal radiation

therapy and lung radiation therapy if the tumor has

spread to the lungs.

In the case of Stage II through IV tumors with unfa-

vorable, or anaplastic, cells, then the previously-men-

tioned combination chemotherapy is used along with the

drug cyclophosphamide. These patients also receive lung

radiation therapy if the tumor has spread to the lungs.

Another type of tumor cell can be present in Stages I

through IV. This cell type is called clear cell sarcoma of

the kidney. If this type of cell is present, then patients

receive combination therapy with vincristine, doxorubi-

cin, and dactinomycin. All of these patients receive

abdominal radiation therapy and lung radiation therapy

if the tumor has spread to the lungs.

Prognosis

The prognosis for patients with Wilms’ tumor is

quite good, compared to the prognosis for most types of

cancer. The patients who have the best prognosis are

usually those who have a small-sized tumor, a favorable

cell type, are young (especially under two years of age),

and have an early stage of cancer that has not spread.

Modern treatments have been especially effective in the

treatment of this cancer. Patients with the favorable type

of cell have a long-term survival rate of 93 percent,

whereas those with anaplasia have a long-term survival

rate of 43 percent and those with the sarcoma form have

a survival rate of 36 percent.

Prevention

There are no known ways as of 2004 to prevent a

Wilms’ tumor, although it is important that children with

birth defects associated with Wilms’ tumor be carefully

monitored.

Parental concerns

Clearly, a child who is undergoing the rigors of

treatment for Wilms’ tumor is going to have some very

difficult times. Feeling ill may cause more irritability

than usual. Parents will want to consult a dietician for

advice on how to provide the best possible nutrition
for their child, who may have a hard time eating due to

nausea from treatment. The child’s pediatrician can

help provide some guidelines to help the family under-

stand how the child’s development may be affected by

the illness and treatment. Support groups can be very

helpful for families who are facing cancer and cancer

treatment.

KEY TERMS

Biopsy—The surgical removal and microscopic
examination of living tissue for diagnostic pur-
poses or to follow the course of a disease. Most
commonly the term refers to the collection and
analysis of tissue from a suspected tumor to estab-
lish malignancy.

Blastemal—An immature material from which
cells and tissues develop.

Cancer—A disease caused by uncontrolled growth
of the body’s cells.

Malignant—Cells that have been altered such that
they have lost normal control mechanisms and are
capable of local invasion and spread to other areas
of the body. Often used to describe a cancer.

Sarcoma—A type of cancer that originates from
connective tissue such as bone or muscle.

Stromal—Pertaining to the type of tissue that is
associated with the support of an organ.

Tubule—Tissues and cells associated with the
structures that connect the renal pelvis to the
glomeruli.

W
ilm

s’tu
m
o
r

1947GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



Resources

BOOKS

Jaffe, Norman, and Vicky Huff. ‘‘Neoplasms of the kidney.’’ In

Nelson Textbook of Pediatrics. Edited by Richard E.
Behrman et al. Philadelphia: Saunders, 2004.

‘‘Wilms’ tumor.’’ In Campbell’s Urology, 8th ed. Edited by
Meredith F. Campbell et al. St. Louis, MO: Elsevier,

2002.

ORGANIZATIONS

American Cancer Society. 1515 Clifton Rd. NE, Atlanta, GA
30329. Web site: <www.cancer.org>.

March of Dimes Birth Defects Foundation. 1275 Mamaroneck

Ave., White Plains, NY 10605. Web site:

<www.modimes.org>.

Mark A. Mitchell, M.D.

Rosalyn Carson-DeWitt, M.D.

Wiskott-Aldrich syndrome
Definition

Wiskott-Aldrich syndrome (WAS) is a rare inherited

disorder marked by a low level of blood platelets,

eczema, recurrent infections, and a high risk of leukemia

or lymph node tumors.

Description

Wiskott-Aldrich syndrome (WAS) was named for

the two physicians who reported the disorder. In 1937,

A. Wiskott, a physician working in Munich, described

two affected boys of German ancestry who had repeated

infections, a skin rash, and poor blood-clotting ability.

Nearly twenty years later, R. A. Aldrich reported similar

symptoms in members of an American family of Dutch

ancestry.

WAS is inherited as an X-linked genetic disorder

and thus only affects males. The gene responsible for

WAS is located on the short arm of the X chromosome.

Since males have only one X chromosome they only

have one copy of the gene. If that copy carries the abnor-

mal gene, they have WAS. In contrast, females have two

X chromosomes. They have a normal copy of the gene

on one chromosome even if an abnormal gene is on the

other because the abnormal gene is very rare. The normal

copy on one X chromosome is usually sufficient to pre-

vent females from having WAS. However, women who

have one abnormal copy of the WAS gene are designated

as carriers. While they will not have WAS, they have a

50 percent risk of passing the gene to each of their sons

who will have WAS. Carrier females also have a 50 per-

cent risk of passing the defective copy of the gene to

their daughters who also become carriers.

Researchers identified the gene for WAS in 1994

and pinpointed its location on the short arm of the X

chromosome. As of 2000, over 100 different mutations

had been found in the gene among WAS patients. The

fact that there are many mutations explains some of the

variability of symptoms among boys with WAS. How-

ever, even within the same family, affected individuals

with the identical WAS gene mutation may have differ-

ent degrees of severity of the disease. The mild form, X-

linked thrombocytopenia, is also caused by mutations in

this same gene.

Demographics

The WAS syndrome affects one in every 250,000

male children and occurs worldwide. In the year 2000,

scientists estimated that about 500 Americans had WAS.

Causes and symptoms

The syndrome is caused by a defect (mutation) in a

specific gene called the WAS gene that normally codes

for the protein named Wiskott-Aldrich syndrome protein

(WASP). This vital protein is a component of cells that

are important in the body’s defense against infection

(lymphocytes). The same protein also functions in the

cells that help prevent bleeding (platelets). A less severe

form of the disease, X-linked thrombocytopenia, affects

mainly the platelets.

Increased susceptibility to infections, eczema, and

excessive bleeding and bruising are the hallmarks of

WAS, although the symptoms can vary significantly

from one patient to another. The immune system of

patients with WAS produces too few B and T cells. B

cells are the cells in the body that make antibodies.

There are many types of T cells. Both B and T cells are

needed to defend the body against infection. Because

both types of cells are affected, WAS patients are subject

to repeated infections from bacteria, fungi, and viruses.

Ear infections,meningitis, and pneumonia are common

in boys with WAS.

WAS patients also have abnormal platelets, the spe-

cialized blood cells that help to form blood clots and con-

trol bleeding. In WAS, the platelets are often too few

(called thrombocytopenia) and too small. Some of the

earliest symptoms of the syndrome may be noted during

early infancy, including excessive bleeding after a cir-
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cumcision, bloody diarrhea, and a tendency to bruise

very easily.

Some patients also have too few red blood cells

(anemia) and an enlarged spleen (splenomegaly). About

10 percent of patients develop malignancies, usually leu-

kemia or tumors in the lymph nodes (non-Hodgkin’s

lymphoma).

Diagnosis

The diagnosis of WAS is usually suspected in male

infants who have excessive bleeding, eczema, and fre-

quent bacterial or viral infections. Special blood tests

can then be ordered to confirm WAS. The blood of Wis-

kott-Aldrich patients shows a low platelet count and a

weak immune (antibody) response. Blood is analyzed to

determine the quantity of immunoglobulins in the blood

as well as the ability of the immune system to mount an

antibody response against common pathogens. It is also

possible to confirm the diagnosis by obtaining a small

sample of the patient’s blood and analyzing the DNA for

a mutation in the WAS gene. Information about the exact

mutation and the quantity of WAS protein the defective

gene can produce may help predict the severity of the

individual’s condition.

Carrier testing

If the specific WAS gene mutation is identified in an

affected child, that child’s mother can then be tested to

confirm that she carries the gene. Other members of the

mother’s family may also want to consider testing to find

out if they carry the same gene mutation. The first step in

studying other family members is for a geneticist or

genetic counselor to obtain a detailed family history and

construct a pedigree (family tree) to determine which

family members should be offered testing.

Prenatal diagnosis

In families in which there one child has been born

with WAS, prenatal testing should be offered in subse-

quent pregnancies. When the mother is a carrier, there is

a 50 percent chance with each subsequent pregnancy that

the new baby will receive the abnormal copy of the gene.

The key is to first identify the particular WAS gene

mutation in the child with WAS. Then, early in a preg-

nancy, cells can be obtained from the developing fetus

by chorionic villus sampling or amniocentesis and

checked for the same mutation. Women who carry the

abnormal WAS gene and are considering prenatal diag-

nosis should discuss the risks and benefits of this type of

testing with a geneticist or genetic counselor.

Treatment

Standard treatments for individuals with WAS

include antibiotics for infections and platelet and red

blood cell transfusions. Corticosteroids and immune glo-

bulin may be given in an attempt to improve thrombocy-

topenia. Eczema can be treated with corticosteroid

creams applied directly to the skin. The spleen is some-

times removed to improve thrombocytopenia. In indivi-

duals with WAS, however, removal of the spleen also

increases the risk of certain types of infections. About 50

percent of individuals with WAS are helped by treatment

with transfer factor, which is a substance derived from

the T cells of a healthy person. Transfer factor is given to

improve both blood clotting and immune functions.

Bone marrow transplantation has been successful in a

number of cases. It has been most successful in boys

under five years of age when the donor is a sibling whose

tissue type closely matches that of the individual with

WAS. As of 2000, attempts were also being made to

treat individuals with WAS with umbilical cord blood

from unrelated newborns in cases in which the individual

diagnosed with WAS has no matched sibling donor.

Prognosis

The prognosis for males diagnosed with Wiskott-

Adrich syndrome is poor. The average individual lives

about eight years. Death usually occurs due to severe

bleeding or overwhelming infection. Those who survive

into adolescence often develop leukemia, lymphoma, or

autoimmune diseases such as vasculitis, arthritis, inflam-

matory bowel disease, and kidney disease.

Prevention

Although there are no available treatments to pre-

vent the development of WAS in an individual who

receives the defective gene, prenatal genetic counseling

can help couples determine their risk of having a baby

with WAS.

Parental concerns

Caring for a baby or child with WAS is a highly

stressful task. The child’s healthcare provider should

help the parents decide what steps will be necessary in

order to decrease the child’s risk of infection. Excellent

hand washing and careful food handling should always

be followed, but the healthcare provider should also pro-

vide guidance about other ways to avoid exposure to

infectious disease. The parents will need to balance their

child’s need for a normal life with peer interaction and

the desire to reduce the chance of exposure to serious
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infection. Furthermore, parents of children with WAS

need to maintain a high level of suspicion; when a child

with WAS begins to act ill or develop a fever, it may be

necessary to immediately begin antibiotic treatment in

order to avoid a more serious infection.

Resources

ORGANIZATIONS

Immune Deficiency Foundation. 25 W. Chesapeake Ave., Suite

206, Towson, MD 21204. Web site:

<www.primaryimmune.org/inside.htm>.

WEB SITES

NORD—National Organization for Rare Disorders Inc.
Available online at <www.rarediseases.org> (accessed

January 9, 2005).

Sallie Boineau Freeman, PhD

Rosalyn Carson-DeWitt, MD

Working mothers
Definition

Working mothers, as a label, refers to women who

are mothers and who work outside the home for income

in addition to the work they perform at home in raising

their children.

Demographics of working mothers

As of the early 2000s, more mothers in the United

States are working than ever before. In the mid-1990s,

58 percent of mothers with children under the age of six,

and nearly 75 percent of those with children between the

ages of six and 18 were part of the paid labor force. The

number of single mothers with full-time year-round jobs

increased from 39 percent in 1996 to 49 percent in 2002.

A growing percentage of married women living with

their husbands work as well: 40 percent worked full time

KEY TERMS

Amniocentesis—A procedure performed at 16–18
weeks of pregnancy in which a needle is inserted
through a woman’s abdomen into her uterus to
draw out a small sample of the amniotic fluid
from around the baby for analysis. Either the fluid
itself or cells from the fluid can be used for a vari-
ety of tests to obtain information about genetic
disorders and other medical conditions in the
fetus.

Anemia—A condition in which there is an abnor-
mally low number of red blood cells in the blood-
stream. It may be due to loss of blood, an increase in
red blood cell destruction, or a decrease in red
blood cell production. Major symptoms are pale-
ness, shortness of breath, unusually fast or strong
heart beats, and tiredness.

Chorionic villus sampling—A procedure performed
at 10 to 12 weeks of pregnancy in which a needle is
inserted either through the mother’s vagina or
abdominal wall into the placenta to withdraw a
small amount of chorionic membrane from around
the early embryo. The amniotic fluid can be exam-
ined for signs of chromosome abnormalities or other
genetic diseases.

Eczema—A superficial type of inflammation of the
skin that may be very itchy and weeping in the early
stages; later, the affected skin becomes crusted,
scaly, and thick.

Immune system—The system of specialized organs,
lymph nodes, and blood cells throughout the body
that work together to defend the body against for-
eign invaders (bacteria, viruses, fungi, etc.).

Mutation—A permanent change in the genetic
material that may alter a trait or characteristic of an
individual, or manifest as disease. This change can
be transmitted to offspring.

Platelet—A cell-like particle in the blood that plays
an important role in blood clotting. Platelets are
activated when an injury causes a blood vessel to
break. They change shape from round to spiny,
‘‘sticking’’ to the broken vessel wall and to each
other to begin the clotting process. In addition to
physically plugging breaks in blood vessel walls,
platelets also release chemicals that promote
clotting.

Prenatal diagnosis—The determination of whether a
fetus possesses a disease or disorder while it is still
in the womb.

Syndrome—A group of signs and symptoms that col-
lectively characterize a disease or disorder.

Thrombocytopenia—A persistent decrease in the
number of blood platelets usually associated with
hemorrhaging.

X-linked—A gene carried on the X chromosome,
one of the two sex chromosomes.
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in 1992, compared with 16 percent in 1970. The rapid

influx of women into the labor force that began in the

1970s was marked by the confidence of many women in

their ability to successfully pursue a career while meet-

ing the needs of their children. Throughout the 1970s

and 1980s the dominant ideal of the working mother was

the ‘‘Supermom’’; juggling meetings, reports, and pre-

sentations with birthday parties, science projects, and

soccer games. With growing numbers of women con-

fronting the competing pressures of work and home life,

observers predicted that these women’s needs would be

accommodated by significant changes in how things

were managed on both fronts: a domestic revolution in

sex roles at home and a major shift toward enlightened

attitudes and policies toward women in the workplace.

Although there have been some changes, they have not

been substantial enough to prevent many working

mothers from feeling that the price for ‘‘having it all’’ is

too high. In the early twenty-first century, some working

mothers express disenchantment with the ‘‘Supermom’’

ideal and look for alternatives to help them create a better

balance between work and family.

Social and economic factors affecting working
mothers

It is important to recognize that mothers in the U.S.

workforce are not a homogeneous group of people; there

is no typical working mother. Their attitudes toward

their jobs and their decisions about child care are shaped

by a range of social and economic factors:

� Marital status and family structure: Statistics indicate

that working mothers who are married to the fathers of

their children have more stable families. Working

mothers who are single or in nontraditional relation-

ships have a more difficult time maintaining family

stability even apart from the demands of their jobs. As

of 2003, only 68 percent of children in the United

States under the age of 18 are living with both biologi-

cal parents.

� Type of work: Working mothers in business or the pro-

fessions usually earn more than women with less edu-

cation and often find their work psychologically satis-

fying. They are also often on call outside the office and

may find it difficult to leave the demands of their work

behind when they go home.

� Income level: Working mothers with well-paying jobs

have more choices about housing, transportation, and

child care arrangements than those with limited

incomes.

� Number, ages, and special needs of children: All other

factors being equal, women with fewer, widely spaced,

and healthy children find it easier to juggle the

demands of a job with those of child care than women

with several children born close together or women

whose children suffer from chronic illnesses or devel-

opmental difficulties.

� Age: Working mothers over 40 are more likely to

develop job-related health problems than younger

women. In addition, women in this age group are often

coping with the care of aging parents as well as their

own offspring.

Description

There are a number of different strategies that work-

ing mothers use to balance the demands of workplace

and family.

The ‘‘Mommy track’’

Working mothers in many fields experience con-

flicts between motherhood and professional advance-

ment. Many report that once they have children their pro-

fessional aspirations are not taken as seriously by

colleagues or superiors. In particular, if they quit work-

ing for a time to stay home with their children, the gap in

their resumes is regarded with suspicion. One study

found that the earnings of women with MBAs who took

even nine months off after their children were born were

still 17 percent lower 10 years later than those of

employees with similar qualifications but no comparable

gap in their employment record. Some women feel too

threatened by the repercussions of time off the job to

even take a maternity leave; others report problems on

reentering the workforce after such a leave. Women in

highly competitive professions are especially reluctant to

lighten their work loads or schedules for fear that such
measures will signal a lower level of commitment or

ability than that of their peers, and they will be automati-

cally assigned to the infamous ‘‘Mommy track.’’ Many

women—both with and without children—in tradition-

ally male professions still earn lower salaries and carry

greater workloads than those of male colleagues with

comparable credentials and work experience because of

the perception that they are not the breadwinners in their

families.

Household responsibilities

On the home front, married working mothers, even

those whose husbands espouse an egalitarian philosophy,

still find themselves saddled with most of the housework

and child care responsibilities. In effect, they often have

the equivalent of two jobs, a phenomenon expressed in

the title of Arlie Hochschild’s highly regarded study The
Second Shift. The book reported that the husbands of
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working mothers shoulder, on average, only one-third of

the couple’s household duties. Hochschild also noted

that the tasks performed most often by men, such as

repairs and home maintenance chores, can often be done

at their convenience, as opposed to women’s duties, such

as cooking, which must be done on a daily basis and at

specific times, giving women less control over their

schedules. In 1990 a survey of 5,000 couples found that

only 50 percent of husbands took out the garbage, 38 per-

cent did laundry, and 14 percent ironed. Working

mothers also received less help from their children, with

one important exception—working single mothers,

whose children helped out at home twice as much as

children in other families. In addition, they often worked

at tasks traditionally done by the opposite sex: boys

cooked, cleaned, and babysat; girls helped with home

repairs and yard work. A supplementary benefit of this

development is that the daughters of single mothers have

a greater than average likelihood of entering traditionally

male professions offering higher pay and better opportu-

nities for advancement.

There are signs that this ‘‘second shift’’ pattern may

be changing. The U. S. Department of Commerce’s Sur-

vey of Income and Program Participation (SIPP)

reported in 1997 that one married father in four provided

care for at least one child under the age of 15 while the

child’s mother was working. The study found that fathers

who provided child care were more likely to be

employed in lower-income occupations; more likely to

work in service occupations (police, firefighting, mainte-

nance, security); more likely to be military veterans; and

more likely to live in the Northeast than in other parts of

the United States.

Day care arrangements

More than 8 million school-age and 15 million pre-

school-age children in the United States are placed in the

charge of substitute care givers during the hours their

mothers are working. The major options for child care

include staggered work hours that allow parents to meet

all child care needs themselves; care by relatives or close

friends; hiring a babysitter or housekeeper; and child

care in a private home or at public facilities, including

day care centers, nursery schools or preschools, and

company-sponsored programs. In 1990, provisions for

children under the age of five were split almost equally

between in-home care by parents or other relatives and

out-of-home care by nonrelatives. The percentage of

child care provided by day care centers had increased

from 6 percent in 1965 to 28 percent in 1990, partly

because the influx of women into the workforce had nar-

rowed the pool of female relatives and friends available

to take care of other people’s children. Between 1985

and 2005, employment by day care centers increased

over 250 percent, representing a gain of almost 400,000

new jobs. Workplace child care facilities did not grow at

the same rate: a 1995 survey found that only 10 percent

of the nation’s 681 major employers offered on-site care

programs to their employees.

There are also a number of options for part-time

child care as of the early 2000s:

� Parent babysitting cooperatives: A group of families

share responsibilities for child care. Most cooperatives

operate on a point basis rather than charging a mone-

tary fee. Points are assigned to each family according

to the number of its children and the number of hours

of care they require.

� Sick child care: These programs send an adult care-

giver to the home of a sick child on an as-needed basis.

There are also day care programs run exclusively for

chronically ill children.

� Play groups: Play groups are similar to cooperative

babysitting in that several parents get together to pro-

vide opportunities for supervised play for a group of

children. Most play groups meet once or twice a week

for two or three hours.

� Drop-in care: Drop-in care is an option offered by

some child care centers on an as-needed basis. Parents

must pre-register and pay for this service, usually on an

hourly basis. Drop-in care allows parents to bring their

child in for three to four hours of supervised play on an

occasional basis. Most child care centers that offer a

drop-in option set an upper limit of 45–50 hours per

child in any given month.

Alternative work arrangements

Given the failure of either home or workplace

demands to ease significantly, working mothers routi-

nely sacrifice time for themselves, and many report high

levels of stress, anxiety, and fatigue. In addition, many

still feel torn between the conflicting demands of family

and career and guilt for not being able to spend more

time with their children. Increasing numbers of working

mothers also feel responsible for helping their own aging

parents as they develop health problems and become less

able to handle their own affairs. (And parents tradition-

ally place greater demands on grown daughters than on

sons.) In addition, working mothers are often expected to

assume most of the responsibility in family emergencies,

such as the illness of a child, which periodically disrupt

their already overloaded schedules.

FLEX-TIME AND PART-TIME WORK Dissatisfied with

the pressures and sacrifices of combining mothering with

full-time work, many women have sought alternatives
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that allow them to relax the hectic pace of their lives but

still maintain jobs and careers. According to one study,

the number of companies offering some type of employ-

ment flexibility to their workers rose from 51 percent in

1990 to 73 percent in 1995. Fifty-five percent offered

flex-time, while 51 percent offered part-time work. In

2004, Working Mother magazine reported that 97 per-

cent of the companies on their list of the 100 best compa-

nies for mothers in the workforce offered compressed

workweeks or job sharing opportunities. Mothers who

work part-time gain more flexibility and more time with

their children, as well as time to devote to their own

needs. They are able to be there when their children get

home from school, attend school plays and other func-

tions, and take their children to doctor appointments

without facing conflicts at work. However, part-time

work also has disadvantages, aside from the cut in pay.

Many part-timers carry workloads disproportionate to

the number of hours they put in, sometimes being

required to be available by telephone to clients or collea-

gues during their hours at home. In most cases they lose

health insurance coverage. They may also face the

resentment of coworkers who are required to keep a

nine-to-five schedule. In addition, part-time work, like

time taken off the job, usually places women at a disad-

vantage in terms of professional advancement. Promo-

tions come later, and the ‘‘fast-track’’ positions are often

out of reach altogether.

SHIFT WORK Another employment pattern that

works well for some couples is working different job

shifts, so that the father can provide child care when the

mother is at work and vice versa. Many fathers in service

occupations are able to share childcare responsibilities

because they can work evening or night shifts. Although

shift work has the advantage of allowing both parents to

work full-time jobs and increase the family’s total income,

its disadvantage is that it decreases the time available for

all family members to share meals and other activities.

One study of 4,400 dual wage-earner Canadian families

with children below the age of 11 found that children

whose parents worked nonstandard schedules were more

likely to develop difficulties than children whose parents

did not do shift work. The researchers found that this cor-

relation held whether it was the father, the mother, or both

parents who worked nonstandard hours.

JOB SHARING An employment arrangement is job

sharing, in which two people jointly fill one full-time

position. They may alternate their hours in a variety of

ways depending on what arrangement best suits the per-

sonal and professional needs of both people. For exam-

ple, one pair of job sharers may work alternate days,

while another arrangement may have each person work-

ing two days in a row and part of a third day. Job sharing

opens up a wider arena of employment than that nor-

mally available to holders of traditional part-time jobs,

and unlike most part-time employees, women who job

share generally receive benefits prorated in accordance

with the number of hours each works. For working

mothers another advantage of job sharing is that people

who job share often cover for each other when unusual

family needs arise. In successful job sharing arrange-

ments, the partners have a cooperative and supportive

relationship, staying in close touch to maintain continu-

ity on the job. Job sharing may be an option for a hus-

band and wife in the same field as well as for two unre-

lated workers; some colleges and universities have

allowed faculty couples to share a teaching position.

TELECOMMUTING The computer revolution makes

possible yet another alternative work option for mothers

seeking extra time and a more flexible schedule: telecom-

muting or working from home. According to reports in both

the Wall Street Journal and the New York Times, telecom-

muting was the fastest-growing type of alternative work

arrangement in the United States as of 2004. It can replace

either all or part of one’s hours at the workplace, and a tele-

commuter can work either part- or full-time. Telecommuters

receive and send documents via their company’s computer

networks and can be available, if necessary, by e-mail, voice

mail, and pager. Even when a telecommuting employee is

expected to adhere to fixed work hours, the arrangement still

provides a significant savings in time spent dressing for

work, commuting, and socializing with other employees.

Experts caution, however, that a woman who works at home

should not expect to simultaneously take care of her chil-

dren. Telecommuting mothers may want to arrange for child

care during their working hours and may be interested in

establishing boundaries between their work and their family

life. Some employers may change the employment status of

telecommuters to that of independent contractors, resulting

in a loss of benefits for the workers.

ROLE REVERSAL A less common option is for the

mother to become the sole family breadwinner while the

father assumes the role of ‘‘househusband.’’ Some men

choose to become ‘‘stay-at-home dads’’ because their

wives earn considerably higher salaries than they do;

others simply want to spend more time with their children.

One finding reported by the American Heart Association

in April 2002, however, was that househusbands have a

significantly higher risk of developing heart disease than

men employed outside the home. The researchers who

wrote the report theorized that the increased risk of heart

disease is the result of stress caused by violating social

expectations rather than the demands of child care.

SELF-EMPLOYMENT Some working mothers who

want a challenging but flexible work schedule are drawn
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to self-employment. While the number of entrepreneurs

in the United States increased 56 percent overall in the

1980s, the number of female entrepreneurs grew 82 per-

cent. Women were expected to start 2.5 million compa-

nies in the 1990s and own half of all American busi-

nesses by 2000. In the early 1990s home-based

businesses started by women were the fastest-growing

type of small business. The number of women employed

in these ventures tripled between 1985 and 1991. Self-

employment accommodated a wide range of skills and

employment backgrounds, from cooking and crafts to

consulting, writing, and practicing tax law. Self-

employed women working at home may put in long

hours and those leaving high-powered corporate jobs

usually earn less money, at least initially, but they gain

flexibility and control over their schedules. Like tele-

commuters, self-employed women may want to daycare

arrangements and find strategies for separating their

business and personal lives. Fortunately, start-up costs

for home-based businesses are relatively low. For

women requiring assistance, low-interest loans can be

obtained through the Small Business Administration,

which also runs a variety of training and networking pro-

grams for female entrepreneurs. A number of states also

offer programs that aid women-owned businesses.

Children of working mothers

The NICHD Study of Early Child Care, or SECC,

was launched in 1991 with the enrollment of a diverse

sample of 1364 children at ten different locations across

the United States. Phase I of the SECC study followed

these children from birth through three years of age and

was completed in 1994. Phase II followed the 1226 chil-

dren who remained in the study from age three through

second grade between 1995 and 2000. Phase III follows

the remaining 1100 participating children through 2005.

The SECC researchers reported in April 2001 that

over 90 percent of the children enrolled in the study had

spent some time in the care of people other than the

mother, with 50 percent of the children spending 30

hours or more per week in the care of others. The report

contained three major findings:

� A small minority of children (16%) who spent 30 hours

or more per week in child care settings were reported

to have higher levels of problem behaviors (such as

fighting) than children who spent less time in care.

� The quality of nonmaternal child care makes a major

difference. Children who were placed in high-quality

childcare settings had better language skills and social/

emotional development than those who were placed in

centers with poorly trained adults or a high number of

children per adult caregiver. (A good childcare center

should have no more than five children per adult care-

giver.) The study found that the type of care (relatives

versus nonrelatives) was not significant.

� The most important single element in the children’s

development was their families of origin and the qual-

ity of their relationship with the mother when she was

not at work.

Common problems

Common problems that working mothers confront

can be summarized as follows:

� Logistical problems: These problems have to do with

coordinating the details of the mother’s working day,

including use of the family car, arranging one’s hours

at work, dealing with a sick child, taking the child to

the doctor for checkups, etc. Nursing mothers who

return to work before an infant is weaned often have to

make complicated arrangements for expressing and

storing breast milk during the working day.

� Financial issues: These include the cost of child care

arrangements, problems with continuity of health

insurance coverage, and loss of income related to mis-

sed work. One report indicates that working mothers

miss an average of 17 days of work per year due to

children’s healthcare needs.

Work schedules of working mothers
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� Professional development issues: Working mothers

who cut back their employment to part-time work often

lose opportunities for promotions as well as such bene-

fits as health insurance. In addition, other employees

often resent having to cover for working mothers who

come in late, leave early, or miss work on short notice

because of their child’s needs.

� Health issues: Working mothers are often more vulner-

able to stress-related illnesses than those who remain at

home with their children. Some of the stress is related

to ongoing social controversy about changing sex roles

and family structures; many working mothers are made

to feel guilty about their decision to continue working.

In addition, working mothers often do not get enough

sleep. Sleep deficits are known to make people more

susceptible to infectious illnesses as well as automobile

or workplace accidents.

� Interpersonal issues: Many working mothers, particu-

larly those whose jobs give them little control over

their work (such as food service, factory assembly-line

work, retail sales work, etc.) come home at night feel-

ing emotionally frustrated as well as physically tired.

They are often concerned about the effects of job-rela-

ted stress on other family members. If the family is

coping with the care of elderly relatives as well as chil-

dren, interpersonal stress is intensified. Parents may

find themselves withdrawing emotionally from their

children as well as quarreling more often with each

other.

Parental concerns

Parental concerns about a mother’s employment

include several long-term as well as short-term issues:

� Children’s future well-being: A major concern is the

impact of the mother’s work on her children’s long-

term academic success, mental health, and ability to

form relationships. The SECC study appears to con-

firm earlier findings that the children of working

mothers often benefit from her involvement in the out-

side world in terms of cultivating their own interests.

In addition, good child care experiences often help

children’s social as well as emotional development.

� Stability of the marital relationship: Some couples

worry about the impact of the mother’s work on her

relationship with her partner. In general, married cou-

ples appear to be less affected by this issue than coha-

biting or lesbian couples. Many men feel less burdened

by economic concerns when their wives are contribut-

ing to the family’s income and report that having fewer

anxieties about money actually improves their relation-

ship with their spouse. On the other hand, some men

whose wives earn higher incomes than they do may

come to resent the demands of the wife’s job.

� Household safety and security: Household safety is

most likely to become an issue when the children of a

working mother are too old for day care and must stay in

an empty home for several hours after school before the

parents return from work. Such children are sometimes

called ‘‘latchkey children’’ because they are usually

given a key to the house or apartment so that they can let

themselves in when they get home. The American

Academy of Adolescent and Child Psychiatry (AACAP)

maintains that parents should limit as much as possible

the time children must be at home alone because of the

many risks involved. These risks range from physical

dangers in the home (matches, knives, gas stoves, and

household cleaners and other dangerous chemicals, etc.)

to medical emergencies and strangers ringing the door-

bell. AACAP recommends that older children should

not be allowed access to ‘‘adult’’ channels on cable tele-

vision or similar sites on the Internet. As a partial solu-

tion to parental concerns about latchkey children, some

schools, churches, and synagogues offer after-school

programs for children who would otherwise spend sev-

eral hours at home alone.

See also Day care; Family; Parent-child rela-

tionships.
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KEY TERMS

Cohabitation—Sexual partners living together out-
side of marriage.

Flex-time—A system that allows employees to set
their own work schedules within guidelines or lim-
its set by the employer.

Latchkey child—A child who must spend part of
the after-school day at home without supervision
while the parents are at work. The name comes
from the fact that such children are given a house
or apartment key so that they can let themselves in
when they get home from school.

Telecommuting—A form of employment in which
the employee works at home on a computer linked
to the company’s central office.
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Wounds
Definition

A wound occurs when the integrity of any tissue is

compromised (e.g. skin breaks, muscle tears, burns, or
bone fractures). A wound may be caused by an act (such

as a gunshot, a fall, or a surgical procedure), by an infec-

tious disease, or by an underlying condition.

Description

Types and causes of wounds are wide ranging, and

healthcare professionals have several different ways of

classifying them. They may be chronic, such as the skin

ulcers caused by diabetes mellitus; or acute, such as a

gunshot wound or animal bite. Wounds may also be
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referred to as open, in which the skin has been compro-

mised and underlying tissues are exposed, or closed, in

which the skin has not been compromised, but trauma to

underlying structures has occurred (e.g. a bruised rib or

cerebral contusion). Emergency personnel and first-aid

workers generally place acute wounds in one of eight

categories:

� Abrasions. Also called scrapes, they occur when the

skin is rubbed away by friction against another rough

surface (e.g. rope burns and skinned knees).

� Avulsions. These occur when an entire structure or part
of it is forcibly pulled away, such as the loss of a per-

manent tooth or an ear lobe. Explosions, gunshots, and

animal bitesmay cause avulsions.

� Contusions. Also called bruises, these are the result of
a forceful trauma that injures an internal structure

without breaking the skin. Blows to the chest, abdo-

men, or head with a blunt instrument (e.g. a football or

a fist) can cause contusions.

� Crush wounds. These occur when a heavy object falls

onto a person, splitting the skin and shattering or tear-

ing underlying structures.

� Cuts. These slicing wounds are made with a sharp

instrument, leaving even edges. They may be as mini-

mal as a paper cut or as significant as a surgical

incision.

� Lacerations. Also called tears, these are separating

wounds that produce ragged edges. They are produced

by a tremendous force against the body, either from an

internal source as in childbirth, or from an external

source like a punch.

� Missile wounds. Also called velocity wounds, they are

caused by an object entering the body at a high speed,

typically a bullet.

� Punctures. These deep, narrow wounds are produced

by sharp objects such as nails, knives, and broken

glass.

Demographics

Wounds are very common. Nearly everyone has had

a wound of one type or another. Minor wounds are espe-

cially common in childhood because children engage in

so much rough-and-tumble play.

Causes and symptoms

Acute wounds have a wide range of causes. Often

they are the unintentional results of motor vehicle acci-

dents, falls, mishandling of sharp objects, or sports-

related injury. Wounds may also be an intentional result

of violence involving assault with weapons, including

fists, knives, or guns.

The general symptoms of a wound are localized

pain and bleeding. Specific symptoms include the

following:

� An abrasion usually appears as lines of scraped skin

with tiny spots of bleeding.

� An avulsion has heavy, rapid bleeding and a noticeable
absence of tissue.

� A contusion may appear as a bruise beneath the skin or

may appear only on imaging tests. An internal wound

may also generate symptoms such as weakness, per-

spiration, and pain.

� A crush wound may have irregular margins like a

laceration; however, the wound will be deeper and

trauma to muscle and bone may be apparent.

� A cut may have little or profuse bleeding depending on

its depth and length. Its even edges readily line up.

� A laceration too may have little or profuse bleeding,

the tissue damage is generally greater, and the wound’s

ragged edges do not readily line up.

� A missile entry wound may be accompanied by an exit

wound, and bleeding may be profuse, depending on the

nature of the injury.

� A puncture wound’s depth will be greater than its

length; therefore, there is usually little bleeding around

the outside of the wound and more bleeding inside,

causing discoloration.

When to call the doctor

A child who has become impaled on a fixed object,

such as a fence post or a stake in the ground, should only

be moved by emergency medical personnel. Foreign
objects embedded in the eye should only be removed by

a doctor. Larger penetrating objects, such as a fishhook

or an arrow, should only be removed by a doctor to pre-

vent further damage as they exit.

Many times wounds can be treated at home; how-

ever, additional medical attention is necessary in several

instances. Wounds which penetrate the muscle beneath

the skin should be cleaned and treated by a doctor. Such

a wound may require stitches to keep it closed during

healing. Some deep wounds that do not extend to the

underlying muscle may only require butterfly bandages

to keep them closed during healing. Wounds to the face

and neck, even small ones, should always be examined

and treated by a doctor to preserve sensory function and

minimize scarring. Deep wounds to the hands and wrists

should be examined for nerve and tendon damage. Punc-

ture wounds may require a tetanus shot to prevent
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serious infection. Animal bites should always be exam-

ined and the possibility of rabies infection determined.

Infection

Wounds that develop signs of infection should also

be brought to a doctor’s attention. Signs of infection are

swelling, redness, tenderness, throbbing pain, localized

warmth, fever, swollen lymph glands, the presence of

pus either in the wound or draining from it, and red

streaks spreading away from the wound.

Emergency treatment

Even with the loss of less than one quart of blood, a

child may lose consciousness and go into traumatic shock.

Because this condition is life-threatening, emergency med-

ical assistance should be called immediately. If the child

stops breathing, artificial respiration (also called mouth-to-

mouth resuscitation or rescue breathing) should be admi-

nistered. In the absence of a pulse, cardiopulmonary
resuscitation (CPR) must be performed. Once the child is

breathing unassisted, the bleeding may be attended to.

In cases of severe blood loss, medical treatment may

include the intravenous replacement of body fluids. This

treatment may be infusion with saline or plasma or a

transfusion of whole blood.

Diagnosis

A diagnosis is made by visual examination and may

be confirmed by a report of the causal events. Medical

personnel will also assess the extent of the wound and

what effect it has had on the patient’s well being.

Treatment of wounds involves stopping any bleed-

ing then cleaning and dressing the wound to prevent

infection. Additional medical attention may be required

if the effects of the wound have compromised the body’s

ability to function effectively.

Treatment

Stopping the bleeding

Most bleeding may be stopped by direct pressure.

Direct pressure is applied by placing a clean cloth or

dressing over the wound and pressing the palm of the

hand over the entire area. This pressure limits local

bleeding without disrupting a significant portion of the

circulation. The cloth absorbs blood and allows clot for-

mation. The clot should not be disturbed, so if blood

soaks through the cloth, another cloth should be placed

directly on top rather than replacing the original cloth.

If the wound is on an arm or leg that does not appear

to have a broken bone, the wound should be elevated to a

height above the child’s heart while direct pressure is

applied. Elevating the wound allows gravity to slow

down the flow of blood to that area.

If severe bleeding cannot be stopped by direct pres-

sure or with elevation, the next step is to apply pressure

to the major artery supplying blood to the area of the

wound. In the arm, pressure would be applied to the bra-

chial artery by pressing the inside of the upper arm

against the bone. In the leg, pressure would be applied to

the femoral artery by pressing on the inner crease of the

groin against the pelvic bone.

If the bleeding from an arm or leg is so extreme as to

be life-threatening and if it cannot be stopped by any

other means, a tourniquet may be required. However, in

the process of limiting further blood loss, the tourniquet

also drastically deprives the limb tissues of oxygen. As a

result, the patient may live but the limb may die.

Dressing the wound

Once the bleeding has been stopped, cleaning and

dressing the wound is important for preventing infection.

Although the flowing blood flushes debris from the

wound, running water should also be used to rinse away

dirt. Embedded particles such as wood slivers and glass

splinters, if not too deep, may be removed with a needle

or pair of tweezers that has been sterilized in rubbing

alcohol or in the heat of a flame. Once the wound has

been cleared of foreign material and washed, it should be

gently blotted dry, with care not to disturb the blood clot.

An antibiotic ointment may be applied. The wound

should then be covered with a clean dressing and ban-

daged to hold the dressing in place.

Alternative treatment

In addition to the conventional treatments described

above, there are alternative therapies that may help support

the injured person. Homeopathy can be very effective in

acute wound situations. Ledum (Ledum palustre) is recom-

mended for puncture wounds (taken internally). Calendula

(Calendula officinalis) is the primary homeopathic remedy

for wounds. An antiseptic, it is used topically as a succus

(juice), tea, or salve. Another naturally occurring antiseptic

is tea tree oil (Melaleuca spp.), which can be mixed with

water for cleaning wounds. Aloe (Aloe barbadensis) can
be applied topically to soothe skin during healing. When

wounds affect the nerves, especially in the arms and legs,

St. John’s wort (Hypericum perforatum) can be helpful

when taken internally or applied topically. Acupuncture

can help support the healing process by restoring the

energy flow in the meridians that have been affected by
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the wound. In some cases, vitamin E taken orally or

applied topically can speed healing and prevent scarring.

Prognosis

Without the complication of infection, most wounds

heal well with time. Depending on the depth and size of

the wound, it may or may not leave a visible scar. Indivi-

duals with certain underlying diseases such as diabetes

mellitus may have more difficulty healing.

Prevention

Most actions that result in wounds are preventable.

Injuries from motor vehicle accidents may be reduced by

wearing seat belts and placing children in size-appropri-

ate car seats in the back seat. Sharp, jagged, or pointed

objects or machinery parts should be used according to

the manufacturer’s instructions and only for their

intended purpose. Firearms and explosives should be

used only by adults with explicit training; they should

also be kept locked and away from children. Children

engaging in sports, games, and recreational activities

should wear proper protective equipment and follow

safety rules.

Parental concerns

Children need to be instructed not to pick at scabs,

because it slows the healing process and increases the

risk of infection. Wounds tend to occur often during

childhood, but most of them are minor and can success-

fully be treated at home.

Resources
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Wryneck

Definition

Wryneck, also called twisted neck or torticollis, is a

deformity in which the neck is twisted and held at an

angle to one side. A congenital (present at birth) form

called congenital torticollis is the most common type of

wryneck seen in children.

Description

The sternocleidomastoid (SCM) muscle runs down

either side of the neck. One end is attached to the occipi-

tal bone of the skull. The other end splits, with one end

attaching to the clavicle (collarbone) and the other to the

top of the sternum (breastbone). This muscle is involved

KEY TERMS

Abrasion—Also called a scrape. The rubbing away
of the skin surface by friction against another
rough surface.

Avulsion—The forcible separation of a piece from
the entire structure.

Butterfly bandage—A narrow strip of adhesive
with wider flaring ends (shaped like butterfly
wings) used to hold the edges of a wound together
while it heals.

Cut—A slicing wound made with a sharp instru-
ment, leaving even edges.

Laceration—A cut or separation of skin or other tis-
sue by a tremendous force, producing irregular
edges. Also called a tear.

Plasma—A watery fluid containing proteins, salts,
and other substances that carries red blood cells,
white blood cells, and platelets throughout the
body. Plasma makes up 50% of human blood.

Puncture—An injury caused by a sharp, narrow
object deeply penetrating the skin.

Tourniquet—Any device that is used to compress a
blood vessel to stop bleeding or as part of collect-
ing a blood sample. Phlebotomists usually use an
elastic band as a tourniquet.

Traumatic shock—A condition of depressed body
functions as a reaction to injury with loss of body
fluids or lack of oxygen. Signs of traumatic shock
include weak and rapid pulse, shallow and rapid
breathing, and pale, cool, clammy skin.

Whole blood—Blood which contains red blood
cells, white blood cells, and platelets in plasma.
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in the complex movements of flexing the neck bones

(cervical spine) and rotating the head up and down and

sideways. Wryneck affects the SCM muscle, usually on

only one side of the neck, causing the neck to spasm

painfully and twist.

There are several different types of wryneck. Acute

wryneck is the most common type. It develops suddenly,

often for no apparent reason, and causes painful spasms

that make the individual tilt the neck at an angle. The

condition lasts one to two weeks, then symptoms disap-

pear on their own without medical intervention. This

type of wryneck is seen most often in older children and

adults.

Adults can also develop spasmodic torticollis with

head tilt and jerky head movements. This condition can

develop from injury to the bones of the neck or because

of infection, inflammation, or tumors of the soft tissue of

the head and neck. Most often adult torticollis develops

between the ages of 30 and 60. Adult onset torticollis is

not be discussed here.

Congenital muscular torticollis is a neck deformity

that affects newborns. It limits the range of neck motion

and causes infants to tilt their head. It is the most com-

mon type of wryneck seen in young children and is dif-

ferent from acute wryneck, because it does not cause

pain and does not resolve on its own. It arises from dif-

ferent causes than adult-onset torticollis.

Infants who have congenital muscular torticollis

appear normal when they are born. However, within

about a month, they often develop a non-tender lump on

the side of the neck. Although this lump disappears by

itself after about three months, the SCMmuscle becomes

tight, contracted, and fibrous. It does not stretch. The

child then begins to tilt his head toward the affected side

and point his chin toward the opposite shoulder. About

three-quarters of the time, the right side is affected, caus-

ing the head to tilt to the right.

Demographics

Congenital torticollis is a rare disorder. It affects

fewer than 0.4 percent of newborns. It is more common

in first children than in later children and appears to be

more common in babies born with a breech presentation

(feet first). For reasons that are not understood, about 20

percent of children with congenital muscular torticollis

also have congenital hip dysplasia. Hip dysplasia is a

deformity in which the ball and socket of the hip joint do

not mate properly.

Causes and symptoms

Congenital torticollis is thought to be caused by

trauma around the time of birth. There are two theories

about how this trauma occurs. One theory suggests that

damage occurs during the birth causing a blood clot to

form in the SCM muscle. This blood clot eventually

leads to scarring in the muscle. The scar tissue does not

stretch and causes the muscle to shorten and pull the

neck out of position. Support for this theory comes from

the observation that children with congenital torticollis

are often breech or difficult forceps deliveries.

A second theory is that the trauma occurs before

birth. It is believed that either pressure on the SCM mus-

cle due to position of the head in the uterus causes the

muscle to become fibrous and shorten or that the blood

supply to the muscle is disturbed and the muscle

becomes scarred. In either case, the result is scarring and

shortening of the SCMmuscle.

In rare cases, congenital torticollis can also be a

symptom of other congenital disorders including

abnormalities of the neck vertebra such as spina bifida
or Arnold-Chiari syndrome. Torticollis can also be

caused at an older age by fracture or dislocation of the

neck vertebra or juvenile rheumatoid arthritis.

The causes of acute wryneck in older children and

adults are not usually clear but seem to be related to

wrenching the neck muscles, sleeping with the neck in

an odd position or similar causes. Acute wryneck is

briefly uncomfortable but not serious.

Symptoms of congenital torticollis are a painless

mass on the neck appearing during the first two months

of life and a persistent tilt of the head to one side for no

other apparent reason. The child has limited ability to

turn his head or move his neck (limited range of motion).

Symptoms of acute wryneck are sudden develop-

ment (often overnight) of pain and stiffness in the neck

sometimes accompanied by muscle spasms that cause

an individual to hold the neck at an angle to try to relieve

the pain.

When to call the doctor

Parents of newborns should call the doctor if they

notice a lump on their child’s neck or any time that their

child persists in holding the head at an angle.

Diagnosis

Normally x rays of the neck are done to check for

fractures. A computed tomography (CT) scan and/or a
magnetic resonance imaging (MRI) scan is done to
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check for abnormalities in the soft tissue, such as tumors.

Electromyography (EMG) is a technique that records the

electrical activity of skeletal muscles. This exam can be

useful in determining the extent of muscle and nerve

involvement. Electromyography is usually done before

surgery.

Treatment

Treatment should begin immediately for infants

with torticollis. Delayed treatment increases the chance

that the head tilt will not be reversed by non-surgical

means. In addition, as the child grows, the face on the

tilted side may become flattened. This flattening can be

reversed while the bones are young and soft but after one

year of age is likely to be permanent. Another reason to

begin treatment early is that children with head tilt have

more difficulty learning to walk and fall more often

because their balance is affected by the way their head is

twisted to one side of the body.

Conservative treatment

Conservative treatment for congenital torticollis

should begin as soon as the condition is diagnosed. Phy-

sical therapy is begun with turning and bending the

child’s head four to six times per day for 15 to 20 min-

utes at a time. The goal of the physical therapy is to

stretch and loosen the muscle and improve the range of

motion. Physical therapy is continued until the child is at

least one year old before surgery is considered.

Parents can supplement physical therapy by placing

toys in positions such that the child must turn his head

to see the object. This encourages use of the affected

muscle. If there is improvement in the angle of head

tilt and range of motion, therapy is continued. If there

is no improvement after at least one year, surgery is

considered.

Another conservative treatment to supplement

stretching exercises is a tubular orthosis for torticollis

(TOT) collar. The TOT collar is fitted by a physical

therapist on infants who are at least four months old. It is

made of soft plastic tubing with hard wedges of plastic

inserted on the tilt side. When the head tilts into the hard

plastic, it is uncomfortable, so the child tries to straighten

his neck, thus exercising and stretching the affected mus-

cles. Children wear the collar while awake and directly

supervised from the age of about four months until they

begin to walk.

When congenital torticollis is caused by deformities

of the neck bones (vertebrae), conservative treatment

involves the use of neck braces or body jackets.

Acute wryneck is treated with heat and over-the-

counter non-aspirin pain medication (acetaminophen,
ibuprofen).

Surgical treatment

The goal of surgery in congenital muscular torticol-

lis is to cut and then reattach the SCM muscle in a way

that will remove the constricting bands of fibrous tissue,

improve range of motion, and allow the head to be held

vertically. Several different surgical techniques can be

used. A uniploar SCM release, sometimes called an

inferior open tenotomy of the SCM, cuts and then reat-

taches the SCM muscle where it meets both the breast-

bone and collarbone. This operation requires only one

incision. A bipolar SCM release, also called a bipolar z-

plasty, releases muscle where it is attached to the skull

and at the collarbone. It requires two incisions. The SCM

muscle is cut apart in a Z and then reattached. An endo-

scopic technique has been pioneered by plastic surgeons.

This surgery involves making a small incision behind the

ear and with the help of an endoscope clipping the mus-

cle. Other surgeries are done when the cause of torticollis

is a bone deformity.

After surgery children are fitted with a soft cervical

collar that is worn continuously except during physical

therapy and bathing or a stiff orthopedic collar that is

worn during waking hours except for physical therapy.

These collars are worn for about 10 weeks while the

muscles heal and strengthen. Physical therapy begins

about one week after surgery. The therapy involves

stretching and strengthening exercises for the neck. Sur-

gery does not instantly allow the head to be held verti-

cally, so physical therapy and home exercises continue at

least until the head tilt disappears.

Alternative treatment

Massage is said to be helpful both in stretching and

releasing the muscles as a supplement, but not a replace-

ment for, physical therapy.

Prognosis

When discovered during the first few months of life

and treated promptly and consistently with stretching

exercises, about 80 to 90 percent of children recover

from uncomplicated congenital muscular torticollis with

conservative treatment alone. Surgery is highly success-

ful on children who do not respond to conservative treat-

ment, so long as their torticollis is caused by restriction

of the SCM muscle. In cases where torticollis is caused

by or complicated by bone deformities or other congeni-

tal defects, the outcome is less likely to be successful.
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Torticollis is unlikely to recur if stretching and flexibility

exercises for the neck are continued.

Prevention

There is no sure way to prevent wryneck and conge-

nital torticollis; however, care should be taken to avoid

as much trauma to the child as possible during delivery.

Parental concerns

Parents’ concerns often are focused on the psycholo-

gical impact of torticollis in children who do to respond

completely to treatment. Holding the head at an angle is

an obvious deformity that can cause a child to retreat

from social situations. The parents of a young child who

has head tilt and is just learning to walk may also be con-

cerned about the frequency with which their child loses

his balance, increasing the risk of injury.
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KEY TERMS

Arnold-Chiari syndrome—A congenital malforma-
tion of the base of the brain.

Cervical spine—The seven bones of the neck that
form the uppermost part of the spinal column.

Endoscope—A medical instrument that can be
passed into an area of the body (the bladder or
intestine, for example) to allow visual examination
of that area. The endoscope usually has a fiber-
optic camera that allows a greatly magnified image
to be shown on a television screen viewed by the
operator. Many endoscopes also allow the opera-
tor to retrieve a small sample (biopsy) of the area
being examined, to more closely view the tissue
under a microscope.

Spina bifida—A birth defect (a congenital malfor-
mation) in which part of the vertebrae fail to
develop completely so that a portion of the spinal
cord, which is normally protected within the ver-
tebral column, is exposed. People with spina bifida
can suffer from bladder and bowel incontinence,
cognitive (learning) problems, and limited
mobility.
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X

Xrays
Definition

X rays are electromagnetic radiation that differen-

tially penetrates structures within the body and creates

images of these structures on photographic film or a

fluorescent screen. These images are called diagnostic

x rays.

Purpose

Diagnostic x rays are useful in detecting abnormal-

ities within the body. They are a painless, non-invasive

way to help diagnose problems such as broken bones,

tumors, dental decay, and the presence of foreign bodies.

Description

X rays are a form of radiation similar to light rays,

except that they are more energetic than light rays and

are invisible to the human eye. They are created when an

electric current is passed through a vacuum tube. X rays

were accidentally discovered in 1895 by German

physicist Wilhem Roentgen (1845-1923), who was later

awarded the first Nobel Prize in physics for his

discovery. Roentgen was also a photographer and almost

immediately realized that the shadows created when

x rays passed through the body could be permanently

recorded on photographic plates. His first x-ray

picture was of his wife’s hand. Within a few years,

x rays became a valued diagnostic tool of physicians

world-wide.

How x rays work

X rays pass easily through air and soft tissue of the

body. When they encounter more dense material, such as

a tumor, bone, or a metal fragment, they are stopped.

Diagnostic x rays are performed by positioning the part

of the body to be examined between a focused beam of

x rays and a plate containing film. This process is pain-

less. The greater the density of the material that the

x rays pass through, the more rays are absorbed. Thus

bone absorbs more x rays than muscle or fat, and tumors

may absorb more x rays than surrounding tissue. The

x rays that pass through the body strike the photographic

plate and interact with silver molecules on the surface of

the film.

Once the film plates have been processed, dense

material such as bone shows up as white, while softer tis-

sue shows up as shades of gray, and airspaces look black.

A radiologist, who is a physician trained to interpret

diagnostic x rays, examines the pictures and reports to

the doctor who ordered the tests. Plain film x rays nor-

mally take only a few minutes to perform and can be

done in a hospital, radiological center, clinic, doctor’s

or dentist’s office, or at bedside with a portable x-ray

machine.

Special types of x-ray procedures

Mammograms are fixed plate x rays that are

designed to locate tumors within the breasts. Dental

x rays are designed to locate decay within the tooth.

Sometimes a liquid called contrast material (for exam-

ple, barium) is used to help outline internal organs such

as the intestines. The contrast material absorbs x rays,

helping to make soft tissue more easily visible on the

x-ray films. Contrast material is commonly used in mak-

ing x rays of the digestive system. The contrast liquid

can be swallowed or injected, depending on the part of

the body being x rayed. This may cause some minor

discomfort.

Fluoroscopy is a special x-ray technique that pro-

duces real-time images on a television monitor. With

fluoroscopy, contrast material is injected into a blood

vessel. The physician can then watch the real-time move-

ment of the contrast material to determine if there are

blockages in circulation. Fluoroscopy is also used to help

guide catheters into place in the heart during cardiac

catheterization or to guide an endoscope during endo-

scopic surgery.
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Computed tomography or CT scan works on the

same principles as fixed plate x rays, only with a

CT scan, an x ray tube rotates around the individual, tak-

ing hundreds of images that are then compiled by a com-

puter to produce a two-dimensional cross section of the

body. Although many images are taken to produce a

CT scan, the total dose of radiation the individual is

exposed to is low. Other common imaging techniques

such as magnetic resonance imaging (MRI) and ultra-

sound do not use x rays.

How x rays are performed

Fixed plate x rays are extremely common diagnostic

tests. A trained x-ray technologist takes the x ray. The

individual is first asked to remove clothing and jewelry

and to wear a hospital gown. The x ray technologist posi-

tions the patient appropriately, so that the part of the

body to be x rayed will be between the x-ray beam and

the film plate. Usually the individual either lies on an

adjustable table or stands. Parts of the body that are espe-

cially sensitive to damage by x rays (for example, the

reproductive organs, the thyroid) are shielded with a lead

apron. Lead is very dense and effectively protects the

body by stopping all x rays.

It is essential to remain motionless during the x ray,

since movement causes the resulting picture to be blurry.

Sometimes patients are asked to hold their breath briefly

during the procedure. Children who are not old enough

follow directions or who cannot stay still may need to be

restrained or given medication to sedate them in order to

keep them still enough to obtain useful results. Some-

times parents can stay with children during an x ray,

unless the mother is pregnant, in which case she must

protect the fetus from x-ray exposure.

If a contrast material is to be used, the individual

will be given special instructions to prepare for the pro-

cedure and may be asked to remain afterwards until

recovery is complete. (See Preparation and Aftercare

below.)

Precautions

Although unnecessary exposure to radiation should

be avoided, the low levels of radiation one is exposed to

during an x ray does not cause harm with a few excep-

tions. Pregnant women should not have x rays unless in

emergencies the benefits highly outweigh the risks.

Exposure of the fetus to x rays, especially during early

pregnancy can increase the risk of the child later devel-

oping leukemia. Body parts not being x rayed should be

shielded with a lead apron, especially the testes, ovaries,

and thyroid.

Preparation

No special preparation is needed for fixed plate

x rays unless contrast material is used. When x rays are

scheduled that involve the use of contrast material, the

physician will give specific instructions for preparation.

For example, in a lower GI series, the individual may

have to fast and use special laxatives to cleanse the

bowel before swallowing the contrast material. Parents

can prepare children for x rays be explaining what will

happen and that these tests are short and painless.

Aftercare

Little aftercare is needed following an x ray. In com-

plicated x rays where contrast material is injected into a

blood vessel, the individual may need to remain under

medical care for a short while to assure that there is no

allergic reaction to the contrast material and recovery is

complete.

Risks

Low dose exposure to x rays creates minimal cell

damage and minimal risk when x rays are performed in

an accredited facility. There is an increased risk that a

developing fetus will develop leukemia during childhood

if exposed to x-ray radiation; pregnant or potentially

pregnant women should avoid x rays. There is also a

KEY TERMS

Contrast agent—Also called a contrast medium,
this is usually a barium or iodine dye that is
injected into the area under investigation. The dye
makes the interior body parts more visible on an
x-ray film.

Electromagnetic radiation—Packets of energy that
develop when an electric current passes through a
vacuum tube.

Endoscope—A medical instrument that can be
passed into an area of the body (the bladder or
intestine, for example) to allow visual examination
of that area. The endoscope usually has a fiber-
optic camera that allows a greatly magnified image
to be shown on a television screen viewed by the
operator. Many endoscopes also allow the opera-
tor to retrieve a small sample (biopsy) of the area
being examined, to more closely view the tissue
under a microscope.
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slight risk of an allergic reaction to the contrast material

or dye used in certain x rays.

Parental concerns

Some parents are concerned about health conse-

quences of their child’s exposure to x-ray radiation.

However, doses of radiation received in most x rays are

quite similar to the environmental (background) radia-

tion one is exposed to simply by living on Earth.

Although unnecessary x rays should be avoided, in most

cases, the benefits greatly outweigh the potentially small

increased risk of exposure.

See also Computed tomography.
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XLA see Bruton’s agammaglobulinemia

X-linked agammaglobulinemia see Bruton’s
agammaglobulinemia

XXY syndrome see Klinefelter syndrome
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Yoga
Definition

The term ‘‘yoga’’ comes from a Sanskrit word

meaning ‘‘union.’’ Yoga combines physical exercises,

mental meditation, and breathing techniques to

strengthen the muscles and relieve stress.

Purpose

Yoga has been practiced for thousands of years as a

life philosophy to join the individual self with what prac-

titioners call the Divine, Universal Spirit, or Cosmic

Consciousness. However, very few individuals in the

United States as of 2004 practiced yoga in this way;

rather, yoga is performed as part of an exercise program

to increase general health, reduce stress, improve flex-

ibility and muscle strength, and alleviate certain physical

symptoms, such as chronic pain. Because yoga is a low-
impact activity and can include gentle movements, it is

commonly used as part of physical therapy and rehabili-

tation of injuries.

Clinical and psychological studies have demon-

strated that performing yoga has the following benefits:

� Physical postures strengthen and tone muscles, and

when performed in rapid succession, can provide car-

diovascular conditioning.

� Meditation and deep breathing can reduce stress,

thereby lowering blood pressure and inducing

relaxation.

� Mind/body awareness can influence mood and self-
esteem to improve quality of life.

In addition to exercise and stress reduction, yoga is

also used therapeutically to help children and adoles-

cents with medical conditions. Yoga instructors experi-

enced in adapting yoga postures for individuals with

special needs teach yoga to children and adolescents

with Down syndrome, cerebral palsy, seizure disor-

ders, spinal cord injury, multiple sclerosis, cancer,

autism, Asperger’s syndrome, attention deficit hyperac-

tivity disorder (ADHD), psychiatric disorders, learning

disabilities, and other disabilities to help improve physi-

cal and mental functioning. Many physicians may

recommend yoga for patients with hypertension,
asthma, stress-related disorders, and depression. Grow-

ing interest in alternative and complementary medicine

has increased the popularity of yoga in the United States

and spurred research into its medical benefits. Many hos-

pitals offer alternative or integrative medicine centers

that include yoga classes.

Some yoga instructors have even pioneered yoga for

infants and toddlers, practiced with one or both parents.

Yoga for infants and toddlers can improve sleep, ease
digestive problems, facilitate neuromuscular develop-

ment, strengthen the immune system, deepen parent-

child bonds, serve as an outlet for creative play and

self-expression, and reduce stress and anxiety for both

parents and children.

Description

Yoga originated in ancient India and is considered

one of the longest surviving philosophical systems in the

world. Some scholars have estimated that yoga is as old

as 5,000 years; artifacts detailing yoga postures have

been found in India from over 3000 B.C. A recent poll

conducted by Yoga Journal found that 11 million

Americans do yoga at least occasionally and 6 million

perform it regularly.

Hatha yoga is the most commonly practiced branch

of yoga in the United States, and it is a highly developed

system of nearly 200 physical postures, movements, and

breathing techniques. The yoga philosophy maintains

that the breath is the most important facet of health, as

the breath is the largest source of ‘‘prana,’’ or life force,

and hatha yoga uses ‘‘pranayama,’’ which literally

means the science or control of breathing.

A typical hatha yoga routine consists of a sequence

of physical poses, called asanas, and the sequence is

designed to work all parts of the body, with particular
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emphasis on making the spine supple and increasing cir-

culation. Each asana is named for a common thing it

resembles, like the sun salutation, cobra, locust, plough,

bow, eagle, tree, and the head to knee pose, to name a

few. Poses named after animals are especially appealing

to children, and children’s yoga programs focus on those

poses that mimic animals and trees. Each pose has steps

for entering and exiting it, and each posture requires

proper form and alignment. A pose is held for some time,

depending on its level of difficulty and one’s strength

and stamina, and the instructor cues participants when to

inhale and exhale at certain points in each posture, as

breathing properly is a fundamental aspect of yoga pos-

tures. Breathing should be deep and through the nose.

Mental concentration in each position is also very impor-

tant, which improves awareness, poise, and posture. Dur-

ing a yoga routine there is often a position in which to

perform meditation, called dyana, if deep relaxation is

one of the goals of the sequence.

Yoga routines can take anywhere from 20 minutes

to two or more hours, with one hour being a good time

investment to perform a sequence of postures and a med-

itation. For children, 30 minutes may be the maximum

span of attention for practicing yoga. Some yoga rou-

tines, depending on the teacher and school, can be as

strenuous as the most difficult workout, especially those

called ashtanga, or power, yoga. Other routines merely

stretch and align the body while the breath and heart rate

are kept slow and steady. Power yoga is only appropriate

for children and adolescents who have practiced yoga for

some time, or who are engaged in advanced athletic

activities. Yoga achieves its best results when it is prac-

ticed as a daily discipline, and yoga can be a life-long

exercise routine, offering deeper and more challenging

positions as a practitioner becomes more adept. The

basic positions can increase a person’s strength, flexibil-

ity, and sense of well-being almost immediately, but it

can take years to perfect and deepen them, which is an

appealing and stimulating aspect of yoga for many.

Precautions

Children and adolescents with injuries, medical con-

ditions, or spinal problems should consult a physician

before beginning yoga. For children with special needs,

parents should find a yoga teacher who is properly

trained and experienced and can give children individual

attention. Certain yoga positions should not be per-

formed by a person who has a fever or is menstruating.

Children and adolescents who are beginners at yoga

should always be properly supervised, since injuries are

possible, and some advanced yoga postures, like the

headstand and full lotus position, can be difficult and

require strength, flexibility, and gradual preparation.

Proper form and alignment should always be maintained

during a stretch or posture, and the stretch or posture

should be stopped if pain, dizziness, or excessive fatigue
occurs.

While yoga can be used therapeutically to help alle-

viate certain symptoms in children with various medical

conditions, it is not a cure. A physician should be con-

sulted for standard medical treatment.

Risks

Injuries have been reported when yoga postures

were performed without proper form or concentration, or

by attempting difficult positions without working up to

them gradually or having appropriate supervision.

Beginners sometimes report muscle soreness and fatigue

after performing yoga, but these side effects diminish

with practice.

Parental concerns

Parents should make sure that the yoga instructor is

qualified to teach yoga to children. Yoga instructors

experienced in teaching adults may not understand that

teaching children requires different skills and methods.

Yoga certifications and/or training in teaching children

are available.

Yoga classes for children, adolescents, and teens are

held at local schools, community centers, fitness clubs,

and YMCAs. In addition, yoga videos for children are

available online at <www.collagevideo.com>. For children

KEY TERMS

Asana—A position or stance in yoga.

Dyana—The yoga term for meditation.

Hatha yoga—A form of yoga using postures,
breathing methods, and meditation.

Meditation—A practice of concentrated focus
upon a sound, object, visualization, the breath,
movement, or attention itself in order to increase
awareness of the present moment, reduce stress,
promote relaxation, and enhance personal and
spiritual growth.

Pranayama—The yoga practice of breathing cir-
rectly and deeply.

Yogi (female, yogini)—A trained yoga expert.
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who want to perform yoga at home, parental supervision

is necessary.
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GLOSSARY

A
ABANDONMENT. Legally, the refusal to provide

adequate financial support for one’s dependent child; the

failure to maintain a parental relationship with one’s

dependent child.

ABDUCTION. Turning away from the body.

ABLATION. To remove or destroy tissue or a body

part, such as by burning or cutting.

ABO INCOMPATABILITY. The reaction that occurs

with blood groups that are of a different type.

ABRASION. Also called a scrape. The rubbing away

of the skin surface by friction against another rough

surface.

ABRUPTIO PLACENTAE. Premature separation of the

placenta from the uterine wall. It occurs late in preg-

nancy and results in bleeding that may or may not estab-

lish an obstetrical emergency.

ABSCESS. A localized collection of pus in the skin or

other body tissue caused by infection.

ABSENCE SEIZURE. A brief seizure with an accompa-

nying loss of awareness or alertness. Also known as a

petit mal seizure.

ACCOMMODATION. The ability of the lens to

change its focus from distant to near objects and vice

versa. It is achieved through the action of the ciliary mus-

cles that change the shape of the lens.

ACELLUAR.Without whole cells. An acelluar vaccine

contains on parts of the cells which can produce immu-

nity in a person receiving the vaccine.

ACETABULUM. The large cup-shaped cavity at the

junction of pelvis and femur (thigh bone).

ACETAMINOPHEN. A drug used for pain relief as

well as to decrease fever. A common trade name for the

drug is Tylenol.

ACETYLCHOLINE. A chemical called a neurotrans-

mitter that functions primarily to mediate activity of the

nervous system and skeletal muscles.

ACETYLSALICYLIC ACID. Aspirin; an analgesic, anti-

pyretic, and antirheumatic drug prescribed to reduce

fever and to relieve pain and inflammation.

ACHONDROPLASIA. A congenital disturbance of

growth plate development in long bones that results in a

person having shortened limbs and a normal trunk.

ACIDOSIS. A disturbance of the balance of acid to

base in the body causing an accumulation of acid or loss

of alkali (base). Blood plasma normally has a pH of

7.35-7.45. Alkaline blood has a pH value greater than pH

7.45. When the blood pH value is less than 7.35, the

patient is in acidosis.

ACNE. A chronic inflammation of the sebaceous

glands that manifests as blackheads, whiteheads, and/or

pustules on the face or trunk.

ACOUSTIC NEUROMA. A benign tumor that grows

on the nerve leading from the inner ear to the brain. As

the tumor grows, it exerts pressure on the inner ear and

causes severe vertigo.

ACQUIRED IMMUNODEFICIENCY SYNDROME

(AIDS). An infectious disease caused by the human

immunodeficiency virus (HIV). A person infected with

HIV gradually loses immune function, becoming less

able to resist other infections and certain cancers.

ACROCYANOSIS. A condition characterized by blue-

ness, coldness, and sweating of the extremities. A slight

cyanosis, or blueness, of the hands and feet of the new-

born is considered normal.

ACROMEGALY. A rare disease resulting from exces-

sive growth hormone caused by a benign tumor. If such a

tumor develops within the first ten years of life, the result

is gigantism (in which growth is accelerated) and not

acromegaly. Symptoms include coarsening of the facial
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features, enlargement of the hands, feet, ears, and nose,

jutting of the jaw, and a long face.

ACTIVE IMMUNITY. Produced by the body when the

immune system is triggered to produce antibodies, either

by immunization or a disease.

ACTIVE IMMUNIZATION. Treatment that provides

immunity by challenging an individual’s own immune

system to produce antibody against a particular

organism.

ACTIVE MOTION. Spontaneous; produced by active

efforts. Active range of motion exercises are those that

are performed by the patient without assistance.

ACTIVITIES OF DAILY LIVING (ADL). The activities

performed during the course of a normal day, for exam-

ple, eating, bathing, dressing, toileting, etc.

ACUPRESSURE. A traditional Chinese medical tech-

nique based on theory of qi (life energy) flowing in

energy meridians or channels in the body. Applying pres-

sure with the thumb and fingers to acupressure points

can relieve specific conditions and promote overall bal-

ance and health.

ACUPUNCTURE. Based on the same traditional Chi-

nese medical foundation as acupressure, acupuncture

uses sterile needles inserted at specific points to treat cer-

tain conditions or relieve pain.

ACUTE. Refers to a disease or symptom that has a

sudden onset and lasts a relatively short period of time.

ACUTE OTITIS MEDIA. Inflammation of the middle

ear with signs of infection lasting less than three months.

ACUTE PAIN. Pain in response to injury or another

stimulus that resolves when the injury heals or the stimu-

lus is removed.

ACUTE PHASE REACTANTS. Blood proteins whose

concentrations increase or decrease in reaction to the

inflammation process.

ACUTE SPLENIC SEQUESTRATION.Retention of blood

in the spleen.

ACYCLOVIR. An antiviral drug, available under the

trade name Zovirax, used for combating chickenpox and

other herpes viruses.

ADAPTIVE BEHAVIOR. The ability to do things on

one’s own without getting into trouble and to adapt to

and manage one’s surroundings.

ADDICTION. The state of being both physically and

psychologically dependent on a substance or activity.

ADDUCTION.Movement toward the body.

ADENOIDS. Common name for the pharyngeal ton-

sils, which are lymph masses in the wall of the air passa-

geway (pharynx) just behind the nose.

ADENOMA. A type of noncancerous (benign) tumor

that often involves the overgrowth of certain cells found

in glands. These tumors can secrete hormones or cause

changes in hormone production in nearby glands.

ADENOMYOSIS. Uterine thickening caused when

endometrial tissue, which normally lines the uterus,

extends outward into the fibrous and muscular tissue of

the uterus.

ADENOSINE DEAMINASE (ADA). An enzyme that is

lacking in a specific type of severe combined immunode-

ficiency disease (SCID). Children with an ADA defi-

ciency have low levels of both B and T cells.

ADENOVIRUS. A type of virus that can cause upper

respiratory tract infections.

ADIPOSE TISSUE. Fat tissue.

ADJUVANT THERAPY. A treatment that is intended to

aid primary treatment.

ADOLESCENCE.A period of life in which the biologi-

cal and psychosocial transition from childhood to adult-

hood occurs.

ADOPTEE.A person who has been adopted.

ADOPTION. The legal process that creates a parent

and child relationship between two individuals who are

not biologically related at birth.

ADOPTION SUBSIDY. A short-term or long-term

financial payment, either in the form of cash or services,

to help an adoptive family provide for the on-going care

of an adopted child. A subsidy can be medical insurance

for the child, counseling services for the family, respite

care for the adoptive parents; or a monthly cash allow-

ance to help cover other extraordinary expenses and ser-

vices associated with the adoption.

ADRENAL GLAND. A small gland located above the

kidney (one on each side) that secretes various

hormones.

ADRENALINE. Another name for epinephrine, the

hormone released by the adrenal glands in response to

stress. It is the principal blood-pressure raising hormone

and a bronchial and intestinal smooth muscles relaxant.

ADRENOCORTICOTROPIC HORMONE (ACTH). Also

called adrenocorticotropin or corticotropin, this hormone

is produced by the pituitary gland to stimulate the adre-

nal cortex to release various corticosteroid hormones.

ADVERSE EFFECT.A negative side effect of a vaccine,

drug, or other treatment.
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AEROBIC. An organism that grows and thrives only

in environments containing oxygen.

AFFECTIVE DISORDER. An emotional disorder invol-

ving abnormal highs and/or lows in mood. Now termed

mood disorder.

AGAMMAGLOBULINEMIA. The lack of gamma glo-

bulins in the blood associated with an increased suscept-

ibility to infection.

AGAR.A gel made from red algae that is used to cul-

ture certain disease agents in the laboratory.

AGE OUT. Becoming a legal adult at age 18 and

moving out of foster care.

AGGRAVATED SEXUAL ABUSE.When an individual is

forced to submit to sexual acts by use of physical force;

threats of death, injury, or kidnapping; or substances that

render that individual unconscious or impaired.

AGORAPHOBIA. Abnormal anxiety regarding public

places or situations from which the person may wish to

flee or in which he or she would be helpless in the event

of a panic attack.

AILUROPHOBIA. Fear of cats.

AIRWAY OBSTRUCTION INJURY. An injury that

obstructs the airway and prevents proper breathing,

either through strangulation, suffocation, or choking.

ALACTASIA. A rare inherited condition causing the

lack of the enzyme needed to digest milk sugar.

ALBINISM. An inherited condition that causes a lack

of pigment. People with albinism typically have light

skin, white or pale yellow hair, and light blue or gray

eyes.

ALBUMIN. A blood protein that is made in the liver

and helps to regulate water movement in the body.

ALCOHOL USE DISORDER (AUD). The repetitive,

long-term ingestion of alcohol in ways that impair psy-

chosocial functioning and health, leading to problems

with personal relationships, school, or work. Alcohol use

disorders include alcohol dependence, alcohol abuse,

alcohol intoxication, and alcohol withdrawal.

ALCOHOL USE DISORDERS INVENTORY TEST

(AUDIT). A test for alcohol use developed by the World

Health Organization (WHO). Its ten questions address

three specific areas of drinking over a 12-month period:

the amount and frequency of drinking, dependence upon

alcohol, and problems that have been encountered due to

drinking alcohol.

ALDOLASE B. Also called fructose 1-phosphate aldo-

lase, this chemical is produced in the liver, kidneys, and

brain. It is needed for the breakdown of fructose, a sugar

found in fruits, vegetables, honey, and other sweeteners.

ALDOSTERONE. A hormone secreted by the adrenal

glands that is important for maintaining salt and water

balance in the body.

ALEXANDER’S DISEASE. A progressive, degenerative

disorder of the central nervous system.

ALKALOID. A type of chemical commonly found in

plants and often having medicinal properties.

ALKYLATING AGENT.A chemical that alters the com-

position of the genetic material of rapidly dividing cells,

such as cancer cells, causing selective cell death; used as

a chemotherapeutic agent.

ALLELE. One of two or more alternate forms of a

gene.

ALLERGEN. A foreign substance that provokes an

immune reaction or allergic response in some sensitive

people but not in most others.

ALLERGIC CONJUNCTIVITIS. Inflammation of the

membrane lining the eyelid and covering the eyeball;

congestion of the conjunctiva, with mucus secretion.

ALLERGIC REACTION.An immune system reaction to

a substance in the environment; symptoms include rash,

inflammation, sneezing, itchy watery eyes, and runny

nose.

ALLERGIC RHINITIS. Swelling and inflammation of

the nasal membranes caused by sensitivity to airborne

matter like pollen or cat hair.

ALLERGISTS. Doctors who specialize in treating

allergies.

ALLERGY. A hypersensitivity reaction in response to

exposure to a specific substance.

ALLERGY SHOTS. Injections given by an allergy spe-

cialist to desensitize an allergic person. Also known as

immunotherapy treatment.

ALOPECIA. The loss of hair, or baldness.

ALPHA FETOPROTEIN (AFP). A substance produced

by a fetus’s liver that can be found in the amniotic fluid

and in the mother’s blood.

ALPHA FETOPROTEIN TEST. A screening blood test

that can be done after the sixteenth week of pregnancy to

evaluate the possibility of spina bifida and other neural

tube defects in the fetus.

ALTERNATIVE SCHOOL. An educational setting

designed to accommodate educational, behavioral, and/

or medical needs of children and adolescents that cannot
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be adequately addressed in a traditional school

environment.

ALTRUISTIC. Thinking of others’ welfare.

ALVEOLAR BONE.A set of ridges from the jawbones.

ALVEOLI. The tiny air sacs clustered at the ends of

the bronchioles in the lungs in which oxygen-carbon

dioxide exchange takes place.

AMALGAM. A mixture (alloy) of silver and several

other metals used by dentists to make fillings for

cavities.

AMBIDEXTROUS. Equally competent with either

hand.

AMBIENT. Surrounding.

AMBLYOPIA. Decreased visual acuity, usually in one

eye, in the absence of any structural abnormality in the

eye.

AMENORRHEA. The absence or abnormal stoppage

of menstrual periods.

AMINO ACID. An organic compound composed of

both an amino group and an acidic carboxyl group.

Amino acids are the basic building blocks of proteins.

There are 20 types of amino acids (eight are ‘‘essential

amino acids‘‘ which the body cannot make and must

therefore be obtained from food).

AMNESIA. A general medical term for loss of mem-

ory that is not due to ordinary forgetfulness. Amnesia

can be caused by head injuries, brain disease, or epilepsy,

as well as by dissociation.

AMNIOCENTESIS. A procedure performed at 16-18

weeks of pregnancy in which a needle is inserted through

a woman’s abdomen into her uterus to draw out a small

sample of the amniotic fluid from around the baby for

analysis.

AMNIOINFUSION. A procedure whereby a physiolo-

gic solution such as normal saline or lactated ringer’s

solution is infused through a lumen in an intrauterine

pressure catheter into the uterus to alleviate cord com-

pression and to help dilute meconium staining.

AMNION. Thin, tough, innermost layer of the amnio-

tic sac.

AMNIOTIC FLUID. The liquid in the amniotic sac that

cushions the fetus and regulates temperature in the pla-

cental environment. Amniotic fluid also contains fetal

cells.

AMNIOTIC MEMBRANE. The thin tissue that creates

the walls of the amniotic sac.

AMNIOTIC SAC. The membranous sac that contains

the fetus and the amniotic fluid during pregnancy.

AMNIOTOMY. Rupturing or breaking the amniotic

sac (bag of waters) to permit the release of fluid.

AMOK. A culture-specific psychiatric syndrome first

described among the Malays, in which adolescent or

adult males are overcome by a sudden fit of murderous

fury provoked by a perceived insult or slight. Some

researchers consider amok to be a variant of intermittent

explosive disorder.

AMPLIFICATION. A process by which something is

made larger. In clotting, only a very few chemicals are

released by the initial injury; they trigger a cascade of

chemical reactions which produces increasingly larger

quantities of different chemicals, resulting in an appro-

priately sized, strong fibrin clot.

AMPUTATION. Surgical removal of any portion of

the body.

AMYGDALA. An almond-shaped brain structure in

the limbic system that is activated in stressful situations

to trigger the emotion of fear. It is thought that the emo-

tional overreactions in Alzheimer’s patients are related

to the destruction of neurons in the amygdala.

AMYLOID. A waxy, translucent, starch-like protein

that is deposited in tissues during the course of certain

chronic diseases such as rheumatoid arthritis and Alzhei-

mer’s disease.

AMYLOIDOSIS. The accumulation of amyloid depos-

its in various organs and tissues in the body so that nor-

mal functioning is compromised. Primary amyloidosis

usually occurs as a complication of multiple myeloma.

Secondary amyloidosis occurs in patients suffering from

chronic infections or inflammatory diseases such as

tuberculosis, rheumatoid arthritis, and Crohn’s disease.

AMYLOPHAGIA. The compulsive eating of purified

starch, typically cornstarch or laundry starch.

ANABOLIC. Refers to metabolic processes character-

ized by the conversion of simple substances into more

complex compounds.

ANAEROBIC. An organism that grows and thrives in

an oxygen-free environment.

ANALGESICS. A class of pain-relieving medicines,

including aspirin and acetaminophen (Tylenol).

ANAPHYLACTOID. A non-allergic sensitivity

response resembling anaphylaxis.

ANAPHYLAXIS. Also called anaphylactic shock; a

severe allergic reaction characterized by airway constric-

tion, tissue swelling, and lowered blood pressure.
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ANASTOMOSIS. Surgical reconnection of two ducts,

blood vessels, or bowel segments to allow flow between

the two.

ANDROGENS. Hormones (specifically testosterone)

responsible for male sex characteristics.

ANEMIA. A condition in which there is an abnor-

mally low number of red blood cells in the bloodstream.

It may be due to loss of blood, an increase in red blood

cell destruction, or a decrease in red blood cell produc-

tion. Major symptoms are paleness, shortness of breath,

unusually fast or strong heart beats, and tiredness.

ANENCEPHALY.A genetic defect resulting in the par-

tial to complete absence of the brain and malformation

of the brainstem.

ANESTHESIA. Treatment with medicine that causes a

loss of feeling, especially pain. Local anesthesia numbs

only part of the body; general anesthesia causes loss of

consciousness.

ANESTHESIOLOGIST. A medical specialist who has

special training and expertise in the delivery of

anesthetics.

ANEURYSM. A weakened area in the wall of a blood

vessel which causes an outpouching or bulge. Aneur-

ysms may be fatal if these weak areas burst, resulting in

uncontrollable bleeding.

ANGIOEDEMA. Patches of circumscribed swelling

involving the skin and its subcutaneous layers, the

mucous membranes, and sometimes the organs fre-

quently caused by an allergic reaction to drugs or food.

Also called angioneurotic edema, giant urticaria,

Quincke’s disease, or Quincke’s edema.

ANGIOGRAPHY. Radiographic examination of blood

vessels after injection with a radiopaque contrast sub-

stance or dye.

ANGIOMA. A tumor (such as a hemangioma or lym-

phangioma) that mainly consists of blood vessels or lym-

phatic vessels.

ANGIOPLASTY. A medical procedure in which a

catheter, or thin tube, is threaded through blood vessels.

The catheter is used to place a balloon or stent (a small

metal rod) at a narrowed or blocked area and expand it

mechanically.

ANISOMETROPIA.An eye condition in which there is

an inequality of vision between the two eyes. There may

be unequal amounts of nearsightedness, farsightedness,

or astigmatism, so that one eye will be in focus while the

other will not.

ANODYNE. A medicinal herb or other drug that

relieves or soothes pain.

ANOMALY. Something that is different from what is

normal or expected. Also an unusual or irregular

structure.

ANOREXIA NERVOSA. An eating disorder marked by

an unrealistic fear of weight gain, self-starvation, and

distortion of body image. It most commonly occurs in

adolescent females.

ANOXIA. Lack of oxygen.

ANTEPARTUM. The time period of the woman’s

pregnancy from conception and onset of labor.

ANTHRAX. A bacterial infection, primarily of live-

stock, that can be spread to humans. In humans it affects

the skin, intestines, or lungs.

ANTHROPOMORPHIC. Taking on human character-

istics or looking like humans.

ANTIANDROGEN. A substance that blocks the action

of androgens, the hormones responsible for male

characteristics.

ANTIBIOTICS.Drugs that are designed to kill or inhi-

bit the growth of the bacteria that cause infections.

ANTIBODY. A special protein made by the body’s

immune system as a defense against foreign material

(bacteria, viruses, etc.) that enters the body. It is uniquely

designed to attack and neutralize the specific antigen that

triggered the immune response.

ANTICHOLINERGIC DRUG. Drugs that block the

action of the neurotransmitter acetylcholine. They are

used to lessen muscle spasms in the intestines, lungs,

bladder, and eye muscles.

ANTICOAGULANT DRUG. A drug used to prevent

clot formation or to prevent a clot that has formed from

enlarging. Anticoagulant drugs inhibit clot formation by

blocking the action of clotting factors or platelets. They

fall into three groups: inhibitors of clotting factor synth-

esis, inhibitors of thrombin, and antiplatelet drugs.

ANTICONVULSANT. Drugs used to prevent convul-

sions or seizures. They often are prescribed in the treat-

ment of epilepsy.

ANTIDEPRESSANT DRUG.Amedication prescribed to

relieve major depression. Classes of antidepressants

include selective serotonin reuptake inhibitors (fluoxe-

tine/Prozac, sertraline/Zoloft), tricyclics (amitriptyline/

Elavil), MAOIs (phenelzine/Nardil), and heterocyclics

(bupropion/Wellbutrin, trazodone/Desyrel).

ANTIDIURETIC HORMONE (ADH). Also called vaso-

pressin, a hormone that acts on the kidneys to regulate

water balance.
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ANTIDOTE. A remedy to counteract a poison or

injury. Also refers to a substance which cancels the effect

of homeopathic remedies

ANTIEMETIC DRUG. A medication that helps control

nausea; also called an antinausea drug.

ANTIGEN. A substance (usually a protein) identified

as foreign by the body’s immune system, triggering the

release of antibodies as part of the body’s immune

response.

ANTIHISTAMINE.A drug used to treat allergic condi-

tions that blocks the effects of histamine, a substance in

the body that causes itching, vascular changes, and

mucus secretion when released by cells.

ANTI-INFLAMMATORY DRUGS. A class of drugs,

including nonsteroidal anti-inflammatory drugs

(NSAIDs) and corticosteroids, used to relieve swelling,

pain, and other symptoms of inflammation.

ANTIMETABOLITE. A drug or other substance that

interferes with a cell’s growth or ability to multiply.

ANTIMOTILITY DRUG.A medication, such as lopera-

mide (Imodium), dephenoxylate (Lomotil), or medica-

tions containing codeine or narcotics that decrease the

ability of the intestine to contract.

ANTIOXIDANT. Any substance that reduces the

damage caused by oxidation, such as the harm caused by

free radicals.

ANTIPHOSPHOLIPID ANTIBODY SYNDROME. An

immune disorder that occurs when the body recognizes

phospholipids (part of a cell’s membrane) as foreign and

produces abnormal antibodies against them. This syn-

drome is associated with abnormal blood clotting, low

blood platelet counts, and migraine headaches.

ANTIPLATELET DRUG. Drugs that inhibit platelets

from aggregating to form a plug. They are used to pre-

vent clotting and alter the natural course of

atherosclerosis.

ANTIPSYCHOTIC DRUG. A class of drugs used to

control psychotic symptoms in patients with psychotic

disorders such as schizophrenia and delusional disorder.

Antipsychotics include risperidone (Risperdal), haloperi-

dol (Haldol), and chlorpromazine (Thorazine).

ANTIPYRETIC DRUG. Medications, like aspirin or

acetaminophen, that lower fever.

ANTIRETROVIRAL DRUGS. Several classes of drugs

that are used to treat HIV.

ANTISERUM.Human or animal blood serum contain-

ing specific antibodies.

ANTISOCIAL. Actions described as impulsively

aggressive, sometimes violent, that do not comply with

established social and ethical codes.

ANTISOCIAL BEHAVIOR. Behavior characterized by

high levels of anger, aggression, manipulation, or

violence.

ANTISOCIAL PERSONALITY DISORDER. A disorder

characterized by a behavior pattern that disregards for

the rights of others. People with this disorder often

deceive and manipulate, or their behavior might include

aggression to people or animals or property destruction,

for example. This disorder has also been called sociopa-

thy or psychopathy.

ANTITOXIN. An antibody against an exotoxin,

usually derived from horse serum.

ANTITUSSIVE DRUG. A drug used to suppress

coughing.

ANTIVIRAL DRUG. A medication that can destroy

viruses and help treat illnesses caused by them.

ANUS. The opening at the end of the intestine

through which solid waste (stool) passes as it leaves the

body.

ANXIETY. Worry or tension in response to real or

imagined stress, danger, or dreaded situations. Physical

reactions, such as fast pulse, sweating, trembling, fati-

gue, and weakness, may accompany anxiety.

ANXIETY DISORDER. A mental disorder character-

ized by prolonged, excessive worry about circumstances

in one’s life. Anxiety disorders include agoraphobia and

other phobias, obsessive-compulsive disorder, post-trau-

matic stress disorder, and panic disorder.

AORTA. The main artery located above the heart that

pumps oxygenated blood out into the body. The aorta is

the largest artery in the body.

AORTIC VALVE. The valve between the heart’s left

ventricle and ascending aorta that prevents regurgitation

of blood back into the left ventricle.

AORTIC VALVE STENOSIS. Narrowing of the aortic

valve.

APERT SYNDROME. A craniofacial abnormality char-

acterized by abnormal head shape, small upper jaw, and

fusion of fingers and toes.

APGAR SCORE.The results of an evaluation of a new-

born’s physical status, including heart rate, respiratory

effort, muscle tone, response to stimulation, and color of

skin.

APHASIA. The loss of the ability to speak, or to

understand written or spoken language. A person who
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cannot speak or understand language is said to be

aphasic.

APHTHOUS STOMATITIS. A specific type of stomati-

tis presenting with shallow, painful ulcers. Also known

as canker sores.

APLASTIC ANEMIA. A disorder in which the bone

marrow greatly decreases or stops production of blood

cells.

APNEA. The temporary absence of breathing. Sleep

apnea consists of repeated episodes of temporary suspen-

sion of breathing during sleep.

APPENDECTOMY. Surgical removal of the appendix.

APPENDIX. The worm-shaped pouch attached to the

cecum, the beginning of the large intestine.

APPERCEPTION. The process of understanding

through linkage with previous experience.

APPETITE SUPPRESSANT.Drug that decreases feelings

of hunger. Most work by increasing levels of serotonin

or catecholamine, chemicals in the brain that control

appetite.

APRAXIA. Impairment of the ability to make purpose-

ful movements, but not paralysis or loss of sensation.

ARACHNID.A large class of arthropods that includes

spiders, scorpions, mites, and ticks.

ARACHNIDISM. Poisoning resulting from the bite or

sting of an arachnid.

ARACHNODACTYLY. A condition characterized by

abnormally long and slender fingers and toes.

ARNOLD-CHIARI SYNDROME. A congenital malfor-

mation of the base of the brain.

ARRHYTHMIA. Any deviation from a normal heart

beat.

ARTERIOLE. The smallest type of artery.

ARTERIOSCLEROSIS. A chronic condition character-

ized by thickening, loss of elasticity, and hardening of

the arteries and the build-up of plaque on the arterial

walls. Arteriosclerosis can slow or impair blood circula-

tion. It includes atherosclerosis, but the two terms are

often used synonymously.

ARTERITIS. Inflammation of an artery.

ARTERY. A blood vessel that carries blood away

from the heart to the cells, tissues, and organs of the

body.

ARTHRITIS.A painful condition that involves inflam-

mation of one or more joints.

ARTHROCHALASIA. Excessive looseness of the

joints.

ARTICULAR BONES. Two or more bones that are con-

nected to each other via a joint.

ASANA.A position or stance in yoga.

ASCITES. An abnormal accumulation of fluid within

the abdominal cavity.

ASEPTIC. Sterile; containing no microorganisms,

especially no bacteria.

ASPERGER SYNDROME. A developmental disorder of

childhood characterized by autistic behavior but without

the same difficulties acquiring language that children

with autism have.

ASPHYXIA. Lack of oxygen.

ASPHYXIA NEONATORUM. Respiratory failure in a

newborn.

ASPHYXIATION. Oxygen starvation of tissues. Che-

micals such as carbon monoxide prevent the blood from

carrying sufficient oxygen to the brain and other organs.

As a result, the person may lose consciousness, stop

breathing, and die without artificial respiration (assisted

breathing) and other means of elevating the blood oxy-

gen level.

ASPIRATION. The process of removing fluids or

gases from the body by suction. Also refers to the inhala-

tion of food or liquids into the lungs.

ASSESSMENT. In the context of psychological assess-

ment (a structured interview), assessment is information-

gathering to diagnose a mental disorder.

ASSIMILATION. The process of taking in new infor-

mation by incorporating it into an existing schema.

ASSOCIATIVE PLAY. A type of play in which pre-

schoolers engage. They participate in a similar activity

but with little organization or responsibility.

ASTHMA. A disease in which the air passages of the

lungs become inflamed and narrowed, causing wheez-

ing, coughing, and shortness of breath.

ASTIGMATISM.An eye condition in which the cornea

doesn’t focus light properly on the retina, resulting in a

blurred image.

ASYMMETRIC.Not occurring equally on both sides of

the body.

ASYMPTOMATIC. Persons who carry a disease and

are usually capable of transmitting the disease but who

do not exhibit symptoms of the disease are said to be

asymptomatic.
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ATAXIA. A condition marked by impaired muscular

coordination, most frequently resulting from disorders in

the brain or spinal cord.

ATHEROSCLEROSIS. A disease process whereby pla-

ques of fatty substances are deposited inside arteries,

reducing the inside diameter of the vessels and even-

tually causing damage to the tissues located beyond the

site of the blockage.

ATHETOSIS. A condition marked by slow, writhing,

involuntary muscle movements.

ATOPIC DERMATITIS. An intensely itchy inflamma-

tion often found on the face, in the bend of the elbow,

and behind the knees of people prone to allergies. In

infants and young children, this condition is called infan-

tile eczema.

ATOPY. A state that makes persons more likely to

develop allergic reactions of any type, including the

inflammation and airway narrowing typical of asthma.

ATRESIA. The congenital absence of a normal body

opening or duct.

ATRIAL. Referring to the upper chambers of the

heart.

ATRIAL FIBRILLATION. A type of heart arrhythmia in

which the upper chamber of the heart quivers instead of

pumping in an organized way. In this condition, the

upper chambers (atria) of the heart do not completely

empty when the heart beats, which can allow blood clots

to form.

ATRIAL SEPTAL DEFECT. An opening between the

right and left atria (upper chambers) of the heart.

ATROPHY. The progressive wasting and loss of func-

tion of any part of the body.

ATTACHMENT.A bond between an infant and a care-

giver, usually its mother. Attachment is generally formed

within the context of a family, providing the child with

the necessary feelings of safety and nurturing at a time

when the infant is growing and developing. This rela-

tionship between the infant and his caregiver serves as a

model for all future relationships.

ATTACHMENT BEHAVIOR. Any behavior that an

infant uses to seek and maintain contact with and elicit a

response from the caregiver. These behaviors include

crying, searching, grasping, following, smiling, reach-

ing, and vocalizing.

ATTENDING PHYSICIAN. The doctor who is in charge

of the patient’s overall care and treatment in the hospital.

This doctor may or may not be the child’s primary

physician.

ATTENTION DEFICIT HYPERACTIVITY DISORDER

(ADHD). A condition in which a person (usually a child)

has an unusually high activity level and a short attention

span. People with the disorder may act impulsively and

may have learning and behavioral problems. Sometimes

called attention deficit disorder (ADD).

ATTENUATED. A live but weakened microorganism

that can no longer produce disease.

AUDIOGRAM. A chart or graph of the results of a

hearing test conducted with audiographic equipment.

The chart reflects the softest (lowest volume) sounds that

can be heard at various frequencies or pitches.

AUDIOLOGIST. A person with a degree and/or certi-

fication in the areas of identification and measurement of

hearing impairments and rehabilitation of those with

hearing problems.

AUDIOMETRY. The measurement of hearing ability,

usually with the an audiometer.

AUDITORY BRAINSTEM RESPONSE (ABR). Brainstem

auditory evoked response (BAER), brainstem evoked

response (BSER), auditory evoked response (AER); a

hearing test that records electrical activity in the brain in

response to sound via electrodes on the scalp; used for

newborns, infants, and young children.

AUDITORY DISCRIMINATION. The ability to detect

small similarities and differences between sounds.

AUDITORY EVOKED POTENTIAL (AEP). A change in

the neural-electrical activity in the brain in response to

auditory signals.

AUDITORY PERCEPTION. The ability to comprehend

and interpret auditory signals.

AURA. A subjective sensation or motor phenomenon

that precedes and indicates the onset of a neurological

episode, such as a migraine or an epileptic seizure. This

term also is used to refer to the emanation of light from

living things (plants and animals) that can be recorded

by Kirlian photography.

AUTHENTIC TASK ASSESSMENT. Evaluation of a task

performed by a student that is similar to tasks performed

in the outside world.

AUTISM. A developmental disability that appears

early in life, in which normal brain development is dis-

rupted and social and communication skills are retarded,

sometimes severely.

AUTOGENIC TRAINING. A form of self-hypnosis

developed in Germany that appears to be beneficial to

migraine sufferers.

AUTOIMMUNE. Pertaining to an immune response

by the body against its own tissues or types of cells.
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AUTONOMIC NERVOUS SYSTEM. The part of the ner-

vous system that controls so-called involuntary func-

tions, such as heart rate, salivary gland secretion, respira-

tory function, and pupil dilation.

AUTOSOMAL. Relating to any chromosome besides

the X and Y sex chromosomes. Human cells contain 22

pairs of autosomes and one pair of sex chromosomes.

AUTOSOMAL DOMINANT. A pattern of inheritance

in which only one of the two copies of an autosomal

gene must be abnormal for a genetic condition or disease

to occur. An autosomal gene is a gene that is located on

one of the autosomes or non-sex chromosomes. A person

with an autosomal dominant disorder has a 50% chance

of passing it to each of their offspring.

AUTOSOMAL INHERITANCE. Inheritance involving

any of the autosomes (22 pairs) and not involving sex-

linked chromosomes X and Y.

AUTOSOMAL RECESSIVE. A pattern of inheritance in

which both copies of an autosomal gene must be abnor-

mal for a genetic condition or disease to occur. An auto-

somal gene is a gene that is located on one of the auto-

somes or non-sex chromosomes. When both parents

have one abnormal copy of the same gene, they have a

25% chance with each pregnancy that their offspring

will have the disorder.

AUTOSOME. A chromosome not involved in sex

determination.

AVOIDANT PERSONALITY DISORDER. Chronic and

longstanding fear of negative evaluation and tendency to

avoid interpersonal situations without a guarantee of

acceptance and support, accompanied by significant

fears of embarrassment and shame in social interaction.

AVULSION. The forcible separation of a piece from

the entire structure.

AVULSION FRACTURE.A fracture caused by the tear-

ing away of a fragment of bone where a strong ligament

or tendon attachment forcibly pulls the fragment away

from the bone tissue.

AXILLARY. Located in or near the armpit.

AXIS. A line that passes through the center of the

body or body part.

AXON. A long, threadlike projection that is part of a

neuron (nerve cell).

B
BABESIOSIS. A infection transmitted by the bite of a

tick and characterized by fever, headache, nausea, and

muscle pain.

BABINSKI SIGN. Downward bending of the big toe

on stimulating the sole of the foot.

BACILLUS. A rod-shaped bacterium, such as the

diphtheria bacterium.

BACTEREMIA.Bacterial infection of the blood.

BACTERIA. Singular, bacterium; tiny, one-celled

forms of life that cause many diseases and infections.

BACTERIAL ENDOCARDITIS. An infection caused by

bacteria that enter the bloodstream and settle in the heart

lining, a heart valve, or a blood vessel. People with con-

genital cardiovascular defects have an increased risk of

developing bacterial endocarditis, so preventive antibio-

tics are prescribed before surgery, invasive tests or pro-

cedures, and dental work to reduce this risk.

BACTERIAL MENINGITIS. Meningitis caused by bac-

teria. Depending on the type of bacteria responsible for

the infection, bacterial meningitis is either classified as

monococcal or pneumococcal.

BACTERIAL SPECTRUM. The number of bacteria an

antibiotic is effective against. Broad-spectrum antibio-

tics treat many different kinds of bacteria. Narrow-spec-

trum antibiotics treat fewer kinds.

BACTERIOSTATIC. An agent that prevents the growth

of bacteria.

BACTERIURIA. The presence of bacteria in the urine.

BALNEOTHERAPY. The medical term for the use of

baths to treat disease.

BARIATRICS. The branch of medicine that deals with

the prevention and treatment of obesity and related

disorders.

BARIUM ENEMA.An x ray of the bowel using a liquid

called barium to enhance the image of the bowel. This

test is also called a lower GI (gastrointestinal) series.

BASAL GANGLIA. Brain structure at the base of the

cerebral hemispheres involved in controlling movement.

BATIK. A method of hand-printing a fabric by cover-

ing with removable wax the parts that will not be dyed.

B-CELL (B LYMPHOCYTE). A small white blood cell

from bone marrow responsible for producing antibody

and serving as a precursor for plasma cells.

B-CELL LYMPHOMAS. Non-Hodgkin’s lymphomas

that arise from B cells.
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BECKER MUSCULAR DYSTROPHY (BMD). A type of

muscular dystrophy that affects older boys and men and

usually follows a milder course than Duchenne muscular

dystrophy.

BEERY-BUKTENICA TEST. A test that identifies pro-

blems with visual perception, fine motor skills (espe-

cially hand control), and hand-eye coordination.

BEHAVIOR. A stereotyped motor response to an

internal or external stimulus.

BEHAVIOR MODIFICATION. A form of therapy that

uses rewards to reinforce desired behavior. An example

would be to give a child a piece of chocolate for groom-

ing appropriately.

BELL’S PALSY. Facial paralysis or weakness with a

sudden onset, caused by swelling or inflammation of the

seventh cranial nerve, which controls the facial muscles.

Disseminated Lyme disease sometimes causes Bell’s

palsy.

BENIGN. In medical usage, benign is the opposite of

malignant. It describes an abnormal growth that is stable,

treatable, and generally not life-threatening.

BENIGN TUMOR. An abnormal proliferation of cells

that does not spread to other parts of the body.

BENZODIAZEPINE. One of a class of drugs that have

a hypnotic and sedative action, used mainly as tranquili-

zers to control symptoms of anxiety. Diazepam

(Valium), alprazolam (Xanax), and chlordiazepoxide

(Librium) are all benzodiazepines.

BEREAVEMENT. The emotional experience of loss

after the death of a friend or relative.

BETA BLOCKERS. The popular name for a group of

drugs that are usually prescribed to treat heart conditions,

but that also are used to reduce the physical symptoms of

anxiety and phobias, such as sweating and palpitations.

These drugs, including nadolol (Corgard) and digoxin

(Lanoxin), block the action of beta receptors that control

the speed and strength of hear muscle contractions and

blood vessel dilation. Beta blockers are also called beta-

adrenergic blocking agents and antiadrenergics.

BETA-LACTAMASE. An enzyme produced by some

bacteria that destroys penicillins.

BICEPS. The muscle in the front of the upper arm.

BICUSPID. Premolar; the two-cupped tooth between

the first molar and the cuspid.

BICUSPID AORTIC VALVE. A condition in which the

major blood vessel from the heart has only two rather

than three components to the valve regulating blood

flow.

BILATERAL. Occurring on two sides. For example, a

patient with bilateral retinoblastoma has this retinal

tumor in both eyes.

BILATERAL CLEFT LIP. A cleft that occurs on both

sides of the lip.

BILE. A bitter yellow-green substance produced by

the liver. Bile breaks down fats in the small intestine so

that they can be used by the body. It is stored in the gall-

bladder and passes from the gallbladder through the

common bile duct to the top of the small intestine (duo-

denum) as needed to digest fat.

BILE DUCTS. Tubes that carry bile, a thick yellow-

green fluid that is made by the liver, stored in the gall-

bladder, and helps the body digest fats.

BILIARY ATRESIA. An obstruction or inflammation of

a bile duct that causes bilirubin to back up into the liver.

BILIRUBIN. A reddish yellow pigment formed from

the breakdown of red blood cells, and metabolized by the

liver. When levels are abnormally high, it causes the yel-

lowish tint to eyes and skin known as jaundice. Levels of

bilirubin in the blood increase in patients with liver dis-

ease, blockage of the bile ducts, and other conditions.

BINGE DRINKING. Consumption of five or more

alcoholic drinks in a row on a single occasion.

BINGE EATING. A pattern of eating marked by epi-

sodes of rapid consumption of large amounts of food;

usually food that is high in calories.

BINOCULAR. Affecting or having to do with both

eyes.

BINOCULAR VISION. Using both eyes at the same

time to see an image.

BIOCHEMICAL TESTING. Measuring the amount or

activity of a particular enzyme or protein in a sample of

blood or urine or other tissue from the body.

BIOFEEDBACK. A training technique that enables an

individual to gain some element of control over involun-

tary or automatic body functions.

BIOLOGICAL CLOCK. A synonym for the body’s cir-

cadian rhythm, the natural biological variations that

occur over the course of a day.

BIOPSY. The surgical removal and microscopic

examination of living tissue for diagnostic purposes or to

follow the course of a disease. Most commonly the term

refers to the collection and analysis of tissue from a sus-

pected tumor to establish malignancy.

BIOSYNTHESIS. The manufacture of materials in a

biological system.
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BIPOLAR DISORDER. A severe mental illness, also

known as manic depression, in which a person has

extreme mood swings, ranging from a highly excited

state, sometimes with a false sense of well being, to

depression.

BIRTH MULTIPLES. Children born in multiple births;

e.g. twins, triplets, quads, etc.

BIRTH PARENTS. The biological parents of a child.

BLADDER. The muscular sac which receives urine

from the kidneys, stores it, and ultimately works to

remove it from the body during urination.

BLASTEMAL. An immature material from which cells

and tissues develop.

BLENDED FAMILY. A family formed by the remar-

riage of a divorced or widowed parent. It includes the

new husband and wife, plus some or all of their children

from previous marriages.

BLOOD CELL COUNT. The number of red blood cells,

white blood cells, and platelets in a sample of blood.

Also called a complete blood count (CBC).

BLOOD CLOTTING. Also called coagulation. A nat-

ural process in which blood cells and fibrin strands

clump together to stop bleeding after a blood vessel has

been injured.

BLOOD CULTURE. A procedure where blood is col-

lected from a vein and is placed in a small bottle that

contains a special liquid; the liquid will make any organ-

isms that are present in the blood sample grow. These

organisms can then be grown and identified in the

laboratory so that the proper antibiotic can be given to

the patient.

BLOOD SERUM.A component of blood.

BLOOD VESSELS. General term for arteries, veins,

and capillaries that transport blood throughout the body.

BLOOD-BRAIN BARRIER. An arrangement of cells

within the blood vessels of the brain that prevents the

passage of toxic substances, including infectious agents,

from the blood and into the brain. It also makes it diffi-

cult for certain medications to pass into brain tissue.

BODY DYSMORPHIC DISORDER.A psychiatric disor-

der marked by preoccupation with an imagined physical

defect.

BODY LANGUAGE. Communication without words,

also sometimes referred to as ‘‘non-verbal communica-

tion’’; conscious or unconscious bodily movements and

gestures that communicate to others a person’s attitudes

and feelings.

BONE MARROW. The spongy tissue inside the large

bones in the body that is responsible for making the red

blood cells, most white blood cells, and platelets.

BONEMARROW TRANSPLANTATION.Amedical pro-

cedure in which a quantity of bone marrow is extracted

through a needle from a donor, and then passed into a

patient to replace the patient’s diseased or absent bone

marrow.

BOOSTER IMMUNIZATION. An additional dose of a

vaccine to maintain immunity to the disease.

BORDERLINE PERSONALITY DISORDER (BPD). A pat-

tern of behavior characterized by impulsive acts, intense

but chaotic relationships with others, identity problems,

and emotional instability.

BOTULINUM TOXIN. A potent bacterial toxin or poi-

son made by Clostridium botulinum; causes paralysis in
high doses, but is used medically in small, localized

doses to treat disorders associated with involuntary mus-

cle contraction and spasms, in addition to strabismus.

Commonly known as Botox.

BOWEL. The intestine; a tube-like structure that

extends from the stomach to the anus. Some digestive

processes are carried out in the bowel before food passes

out of the body as waste.

BRACES. An orthodontic appliance consisting of

brackets cemented to the surface of each tooth and wires

of stainless steel or nickel titanium alloy. Braces are used

to treat malocclusion by changing the position of the

teeth.

BRACHIAL PLEXUS.A group of lower neck and upper

back spinal nerves supplying the arm, forearm, and hand.

BRACHYCEPHALY. An abnormal thickening and

widening of the skull.

BRACING.Using orthopedic devices to hold joints or

limbs in place.

BRADYCARDIA. A slow heart rate, usually under 60

beats per minute.

BRADYKINESIA. Extremely slow movement.

BRAIN LATERALIZATION. A function that is domi-

nated by either the left or the right hemisphere of the

brain.

BRAINSTEM. The stalk of the brain which connects

the two cerebral hemispheres with the spinal cord. It is

involved in controlling vital functions, movement, sensa-

tion, and nerves supplying the head and neck.

BREAKTHROUGH INFECTION. A disease that is con-

tracted despite a successful vaccination against it.
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BREECH BIRTH. Birth of a baby bottom-first, instead

of the usual head first delivery. This can add to labor and

delivery problems because the baby’s bottom doesn’t

mold a passage through the birth canal as well as does

the head.

BREECH PRESENTATION. The condition in which the

baby enters the birth canal with its buttocks or feet first.

BROAD SPECTRUM. A term applied to antibiotics to

indicate that they are effective against many different

types of bacteria.

BROMOCRIPTINE. Also known as Parlodel, it is a

dopamine receptor agonist used to treat galactorrhea by

reducing levels of the hormone prolactin and is also used

to treat Parkinson’s disease.

BRONCHI. Singular, bronchus; the large tubular pas-

sages that carry air to the lung and allow air to be

expelled from the lungs.

BRONCHIAL TUBES. The major airways to the lungs

and their main branches.

BRONCHIECTASIS. A disorder of the bronchial tubes

marked by abnormal stretching, enlargement, or destruc-

tion of the walls. Bronchiectasis is usually caused by

recurrent inflammation of the airway.

BRONCHIOLE. Tubes in the lungs that carry air from

the bronchi to lung tissues.

BRONCHITIS. Inflammation of the air passages of

the lungs.

BRONCHODILATOR. A drug that when inhaled helps

to expand the airways.

BRONCHOSCOPE. A lighted instrument that is

inserted into the windpipe to view the bronchi and

bronchioles, to remove obstructions, or to withdraw spe-

cimens for testing.

BRONCHOSCOPY. A procedure in which a hollow

tube (bronchoscope) is inserted into the airway to allow

visual examination of the larynx, trachea, bronchi, and

bronchioles. It is also used to collect specimens for

biopsy or culturing, and to remove airway obstructions.

BRONCHOSPASM. The tightening of the muscle

bands that surround the airways, causing the airways to

narrow.

BRUTON’S AGAMMAGLOBULINEMIA TYROSINE

KINASE (BTK). An enzyme vital for the maturation of B

cells.

BRUXISM. Habitual clenching and grinding of the

teeth, especially during sleep.

BULB. The hair bulb is the expanded portion on the

lower end of the hair root.

BULIMIA NERVOSA.An eating disorder characterized

by binge eating and inappropriate compensatory beha-

vior, such as vomiting, misusing laxatives, or excessive

exercise.

BURSITIS. Inflammation of a bursa, a fluid-filled cav-

ity or sac. In the body, bursae are located at places where

friction might otherwise develop.

BUTTERFLY BANDAGE. A narrow strip of adhesive

with wider flaring ends (shaped like butterfly wings)

used to hold the edges of a wound together while it heals.

C
CAGE. A four-question assessment for the presence

of alcoholism in both adults and children.

CALCIFICATION. A process in which tissue becomes

hardened due to calcium deposits.

CALCINOSIS. A condition in which calcium salts are

deposited in various body tissues. In juvenile dermato-

myositis, calcinosis usually takes the form of small

lumps of calcium compounds deposited in muscles or

under the skin.

CALCULUS. Plural, calculi. Any type of hard concre-

tion (stone) in the body, but usually found in the gall-

bladder, pancreas, and kidneys. They are formed by the

accumulation of excess mineral salts and other organic

material such as blood or mucous. Calculi (pl.) can cause

problems by lodging in and obstructing the proper flow

of fluids, such as bile to the intestines or urine to the

bladder. In dentistry, calculus refers to a hardened yellow

or brown mineral deposit from unremoved plaque, also

called tartar.

CALISTHENICS. Exercise involving free movement

without the aid of equipment.

CANAVAN DISEASE. A serious genetic disease more

common in the Eastern European Jewish population that

causes mental retardation and early death. Canavan dis-

ease is caused by the lack of an enzyme called

aspartoacylase.

CANCER. A disease caused by uncontrolled growth

of the body’s cells.

CANINES. The two sharp teeth located next to the

front incisor teeth in mammals that are used to grip and

tear. Also called cuspids.

CAPILLARIES. The tiniest blood vessels with the

smallest diameter. These vessels receive blood from the

arterioles and deliver blood to the venules. In the lungs,

capillaries are located next to the alveoli so that they can

pick up oxygen from inhaled air.
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CARBOHYDRATES. Compounds, such as cellulose,

sugar, and starch, that contain only carbon, hydrogen,

and oxygen, and are a major part of the diets of people

and other animals.

CARBON DIOXIDE. A heavy, colorless gas that dis-

solves in water.

CARBOXYHEMOGLOBIN. Hemoglobin that is bound

to carbon monoxide instead of oxygen.

CARCINOGENIC. A substance that can cause cancer

to develop.

CARDIAC ARREST. Temporary or permanent cessa-

tion of the heartbeat.

CARDIAC CATHETERIZATION. A procedure to passes

a catheter through a large vein into the heart and its ves-

sels for the purpose of diagnosing coronary artery dis-

ease, assessing injury or disease of the aorta, or evaluat-

ing cardiac function.

CARDIOLOGIST. A physician who specializes in

diagnosing and treating heart diseases.

CARDIOMEGALY.An enlarged heart.

CARDIOMYOPATHY.A disease of the heart muscle.

CARDIOPULMONARY. Relating to the heart and

lungs.

CARDIOPULMONARY RESUSCITATION (CPR). An

emergency procedure designed to stimulate breathing

and blood flow through a combination of chest compres-

sions and rescue breathing. It is used to restore circula-

tion and prevent brain death to a person who has col-

lapsed, is unconscious, is not breathing, and has no

pulse.

CARDIOVASCULAR. Relating to the heart and blood

vessels.

CARIES. The medical term for tooth decay.

CARING. The demonstration of an awareness of and

a concern for the good of others.

CARNASSIALS. The last upper premolar teeth in the

mouths of cats and other carnivores, adapted to shear or

puncture food. Carnassial teeth often cause puncture

wounds when a cat bites a human.

CAROTID ARTERY. One of the major arteries supply-

ing blood to the head and neck.

CARRIER. A person who possesses a gene for an

abnormal trait without showing signs of the disorder.

The person may pass the abnormal gene on to offspring.

Also refers to a person who has a particular disease agent

present within his/her body, and can pass this agent on to

others, but who displays no symptoms of infection.

CARRIER STATE. The continued presence of an organ-

ism (bacteria, virus, or parasite) in the body that does not

cause symptoms, but is able to be transmitted and infect

other persons.

CARTILAGE.A tough, elastic connective tissue found

in the joints, outer ear, nose, larynx, and other parts of

the body.

CASE MANAGER. A professional who designs and

monitors implementation of comprehensive care plans

(i.e., services addressing medical, financial, housing,

psychiatric, vocational, social needs) for individuals

seeking mental health or social services.

CATABOLISM. A process of metabolism that breaks

down complex substances into simple ones.

CATAPLEXY. A symptom of narcolepsy in which

there is a sudden episode of muscle weakness triggered

by emotions. The muscle weakness may cause the per-

son’s knees to buckle, or the head to drop. In severe

cases, the patient may become paralyzed for a few sec-

onds to minutes.

CATARACT. A condition in which the lens of the eye

turns cloudy and interferes with vision.

CATHARTIC COLON. A poorly functioning colon,

resulting from the chronic abuse of stimulant cathartics.

CATHETER. A thin, hollow tube inserted into the

body at specific points in order to inject or withdraw

fluids from the body.

CAVITY. A hole or weak spot in the tooth surface

caused by decay.

CD4+ CELLS. Called helper T-cells, these cells work

in cell-mediated immunity by causing a form of inflam-

mation to wall off and destroy foreign material as with a

bacterial infection.

CELIAC DISEASE. A disease, occurring in both chil-

dren and adults, which is caused by a sensitivity to glu-

ten, a protein found in grains. It results in chronic inflam-

mation and shrinkage of the lining of the small intestine.

Also called gluten enteropathy or nontropical sprue.

CELLULAR RESPIRATION. The process by which food

molecules are converted into high-energy molecules

used as a source of energy.

CELLULOSE. The primary substance composing the

cell walls or fibers of all plant tissues.

CEMENTUM. A bony substance that covers the root

of the tooth.

CENTER-BASED CARE. Also called childcare centers

or daycare centers, these facilities care for children in

groups.
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CENTRAL AUDITORY PROCESSING SKILLS. The skills

needed for auditory perception, including auditory dis-

crimination, auditory memory, auditory blending, and

auditory comprehension.

CENTRAL NERVOUS SYSTEM. Part of the nervous sys-

tem consisting of the brain, cranial nerves, and spinal

cord.

CEPHALOCAUDAL DEVELOPMENT. Motor develop-

ment which occurs in the first two years of life: head

before arms and trunk, arms and trunk before legs.

CEPHALOHEMATOMA. A benign swelling of the

scalp in a newborn due to an effusion of blood beneath

the connective tissue that surrounds the skull, often

resulting from birth trauma.

CEPHALOPELVIC DISPROPORTION. The condition in

which the baby’s head is too large to fit through the

mother’s pelvis.

CEREBELLUM. The part of the brain involved in the

coordination of movement, walking, and balance.

CEREBRAL. Pertaining to the brain.

CEREBRAL EDEMA. The collection of fluid in the

brain, causing tissue to swell.

CEREBRAL PALSY. A nonprogressive movement dis-

ability caused by abnormal development of or damage to

motor control centers of the brain.

CEREBROSPINAL FLUID. The clear, normally color-

less fluid that fills the brain cavities (ventricles), the sub-

arachnoid space around the brain, and the spinal cord

and acts as a shock absorber.

CEREBROSPINAL FLUID ANALYSIS. A laboratory test,

important in diagnosing diseases of the central nervous

system, that examines a sample of the fluid surrounding

the brain and spinal cord. The fluid is withdrawn through

a needle in a procedure called a lumbar puncture.

CEREBRUM. The largest section of the brain, which is

responsible for such higher functions as speech, thought,

vision, and memory.

CERUMEN. The medical term for earwax.

CERVICAL CERCLAGE. A procedure in which the cer-

vix of the uterus is sewn closed, it is used in cases when

the cervix starts to dilate too early in a pregnancy to

allow the birth of a healthy baby.

CERVICAL NERVES. The eight pairs of nerves (C1C8)

originating in the cervical (neck) region of the spinal

cord.

CERVICAL SPINE. The seven bones of the neck that

form the uppermost part of the spinal column.

CERVIX. A small, cylindrical structure about an inch

or so long and less than an inch around that makes up the

lower part and neck of the uterus. The cervix separates

the body and cavity of the uterus from the vagina.

CESAREAN SECTION. Delivery of a baby through an

incision in the mother’s abdomen instead of through the

vagina; also called a C-section, cesarean birth, or cesar-

ean delivery.

CGG OR CGG SEQUENCE. Shorthand for the DNA

sequence: cytosine-guanine-guanine. Cytosine and gua-

nine are two of the four molecules, called nucleic acids,

that make up DNA.

CHALAZION. A condition in which clogging of the

meibomiam gland causes a cyst inside the eyelid.

CHARACTER. An individual’s set of emotional, cog-

nitive, and behavioral patterns learned and accumulated

over time.

CHARITY. Giving money or providing help to the

poor and needy. To make a donation of money to a reli-

gious organization.

CHELATION. The process by which a molecule encir-

cles and binds to a metal and removes it from tissue.

CHELATION THERAPY. A treatment using chelating

agents, compounds that surround and bind to target sub-

stances allowing them to be excreted from the body.

CHEMOTHERAPY. Any treatment of an illness with

chemical agents. The term is usually used to describe the

treatment of cancer with drugs that inhibit cancer growth

or destroy cancer cells.

CHEST X RAY.Brief exposure of the chest to radiation

to produce an image of the chest and its internal

structures.

CHIARI II ANOMALY. A structural abnormality of the

lower portion of the brain (cerebellum and brainstem)

associated with spina bifida. The lower structures of the

brain are crowded and may be forced into the foramen

magnum, the opening through which the brain and spinal

cord are connected.

CHILD DEVELOPMENT SPECIALIST. A professional

who is trained in infant and toddler development and in

the tools used to identify developmental delays and

disabilities.

CHILD PROTECTIVE SERVICES (CPS). The designated

social services agency (in most states) to receive reports,

investigate, and provide intervention and treatment ser-

vices to children and families in which child maltreat-

ment has occurred. Frequently this agency is located

within larger public social service agencies, such as

Departments of Social Services.
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CHIROPRACTIC.A method of treatment based on the

interactions of the spine and the nervous system. Chiro-

practors adjust or manipulate segments of the patient’s

spinal column in order to relieve pain.

CHLAMYDIA. The most common bacterial sexually

transmitted disease in the United States. It often accom-

panies gonorrhea and is known for its lack of evident

symptoms in the majority of women.

CHOLANGIOPANCREATOGRAPHY. An examination

of the bile ducts and pancreas.

CHOLERA. An infection of the small intestine caused

by a type of bacterium. The disease is spread by drinking

water or eating foods that have been contaminated with

the feces of infected people. It occurs in parts of Asia,

Africa, Latin America, India, and the Middle East.

Symptoms include watery diarrhea and exhaustion.

CHOLESTEROL. A steroid fat found in animal foods

that is also produced in the human body from saturated

fat. Cholesterol is used to form cell membranes and pro-

cess hormones and vitamin D. High cholesterol levels

contribute to the development of atherosclerosis.

CHORDEE.An abnormal curvature of the penis.

CHOREOATHETOSIS. Involuntary rapid, irregular,

jerky movements or slow, writhing movements that flow

into one another.

CHORES. A small or minor job; a routine duty of a

household or farm.

CHORION. The outer membrane of the amniotic sac.

Chorionic villi develop from its outer surface early in

pregnancy. The villi establish a physical connection with

the wall of the uterus and eventually develop into the

placenta.

CHORIONIC VILLUS SAMPLING. A procedure used

for prenatal diagnosis at 10–12 weeks gestation. Under

ultrasound guidance a needle is inserted either through

the mother’s vagina or abdominal wall and a sample of

the chorionic membrane. These cells are then tested for

chromosome abnormalities or other genetic diseases.

CHOROID PLEXUS. Specialized cells located in the

ventricles of the brain that produce cerebrospinal fluid.

CHOROIDAL HEMANGIOMA. A nonmalignant blood

vessel tumor in the eye.

CHROMOSOME. A microscopic thread-like structure

found within each cell of the human body and consisting

of a complex of proteins and DNA. Humans have 46

chromosomes arranged into 23 pairs. Chromosomes con-

tain the genetic information necessary to direct the

development and functioning of all cells and systems in

the body. They pass on hereditary traits from parents to

child (like eye color) and determine whether the child

will be male or female.

CHRONIC. Refers to a disease or condition that pro-

gresses slowly but persists or recurs over time.

CHRONIC BRONCHITIS. A smoking-related respira-

tory illness in which the membranes that line the bronchi,

or the lung’s air passages, narrow over time. Symptoms

include a morning cough that brings up phlegm, breath-

lessness, and wheezing.

CHRONIC OTITIS MEDIA. Inflammation of the mid-

dle ear with signs of infection lasting three months or

longer.

CHRONIC PAIN. Pain that lasts over a prolonged per-

iod and threatens to disrupt daily life.

CILIA. Tiny hairlike projections on certain cells

within the body. Cilia produce lashing or whipping

movements to direct or cause motion of substances or

fluids within the body. Within the respiratory tract, the

cilia act to move mucus along, in an effort to continually

flush out and clean the respiratory tract.

CIRCADIAN RHYTHM. Any body rhythm that recurs

in 24-hour cycles. The sleep-wake cycle is an example of

a circadian rhythm.

CIRCUMCISION. A surgical procedure, usually with

religious or cultural significance, where the prepuce or

skin covering the tip of the penis on a boy, or the clitoris

on a girl, is cut away.

CIRCUMVALLATE PLACENTA. The existence of a

thick, round, white, opaque ring around the periphery of

the placenta that limits the expansion of the fetal vessels.

CIRRHOSIS. A chronic degenerative disease of the

liver, in which normal cells are replaced by fibrous tissue

and normal liver function is disrupted. The most com-

mon symptoms are mild jaundice, fluid collection in the

tissues, mental confusion, and vomiting of blood.

CLAUDICATION. Cramping or pain in a leg caused

by poor blood circulation. This condition is frequently

caused by hardening of the arteries (atherosclerosis).

Intermittent claudication occurs only at certain times,

usually after exercise, and is relieved by rest.

CLAUSTROPHOBIA. Fear of small, enclosed spaces.

CLEFT.An elongated opening or slit in an organ.

CLEFT PALATE. A congenital malformation in which

there is an abnormal opening in the roof of the mouth

that allows the nasal passages and the mouth to be impro-

perly connected.

CLINICAL NURSE SPECIALIST. A nurse with advanced

training as well as a master’s degree.
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CLIQUE. A close group of friends having similar

interests and goals and whom outsiders regard as exclud-

ing them.

CLITORIS. The most sensitive area of the external

female genitals. Stimulation of the clitoris causes most

women to reach orgasm.

CLONIC. Referring to clonus, a series of muscle con-

tractions and partial relaxations that alternate in some

nervous diseases in the form of convulsive spasms.

CLOSED-FIST INJURY. A hand wound caused when

the skin of the fist is torn open by contact with teeth.

CLOT. A soft, semi-solid mass that forms when

blood coagulates.

CLOT BUSTERS. Also called thrombolytics. Medica-

tions used to break up a blood clot.

CLOTTING FACTORS. Substances in the blood, also

known as coagulation factors, that act in sequence to

stop bleeding by triggering the formation of a clot. Each

clotting factor is designated with a Roman numeral I

through XIII.

COAGULATE.To clot or cause hemostasis; in electro-

surgery, to cause tissue dehydration without cutting.

COAGULOPATHY. A disorder in which blood is

either too slow or too quick to coagulate (clot).

COARCTATION OF THE AORTA. A congenital defect

in which severe narrowing or constriction of the aorta

obstructs the flow of blood.

COBB ANGLE. A measure of the curvature of scolio-

sis, determined by measurements made on x rays.

COCHLEA. The hearing part of the inner ear. This

snail-shaped structure contains fluid and thousands of

microscopic hair cells tuned to various frequencies, in

addition to the organ of Corti (the receptor for hearing).

COCHLEAR IMPLANTATION. A surgical procedure in

which a small electronic device is placed under the skin

behind the ear and is attached to a wire that stimulates

the inner ear, allowing people who have hearing loss to

hear useful sounds.

COERCIVE BEHAVIOR. Maladaptive behaviors

engaged in as a means of avoiding or escaping aversive

events. Coercive behavior may include whining, non-

compliance, and lying.

COGNITION. The act or process of knowing or

perceiving.

COGNITIVE. The ability (or lack of) to think, learn,

and memorize.

COGNITIVE ABILITY. Relating to the process of

acquiring knowledge by using reasoning, intuition, or

perception.

COGNITIVE PROCESSES. Thought processes (i.e., rea-

soning, perception, judgment, memory).

COGNITIVE SKILLS. Skills required to perform higher

cognitive processes, such as knowing, learning, thinking,

and judging.

COGNITIVE THERAPY. Psychological treatment

aimed at changing a person’s way of thinking in order to

change his or her behavior and emotional state.

COGNITIVE-BEHAVIORAL THERAPY. A type of psy-

chotherapy in which people learn to recognize and

change negative and self-defeating patterns of thinking

and behavior.

COHABITATION. Sexual partners living together out-

side of marriage.

CO-INFECTION. Concurrent infection of a cell or

organism with two microorganisms (pneumonia caused

by coinfection with a cytomegalovirus and

streptococcus).

COLCHICINE. A drug used to treat painful flare-ups

of gout. It is also effective in reducing the frequency and

severity of attacks in familial Mediterranean fever.

COLITIS. Inflammation of the colon (large intestine).

COLLAGEN. The main supportive protein of carti-

lage, connective tissue, tendon, skin, and bone.

COLOBOMA. A birth defect in which part of the eye

does not form completely.

COLON. The part of the large intestine that extends

from the cecum to the rectum. The sigmoid colon is the

area of the intestine just above the rectum; linking the

descending colon with the rectum. It is shaped like the

letter S.

COLONIZATION. The presence of bacteria on a body

surface (like on the skin, mouth, intestines or airway)

without causing disease in the person.

COLONOSCOPY.An examination of the lining of the

colon performed with a colonoscope.

COLOSTOMY. A surgical procedure in which an

opening is made in the wall of the abdomen to allow a

part of the large intestine (the colon) to empty outside

the body. Colostomies are usually required because por-

tions of the intestine have been removed or an intestinal

obstruction exists.

COLOSTRUM. Milk secreted for a few days after

birth and characterized by high protein and antibody

content.
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COMA. A condition of deep unconsciousness from

which the person cannot be aroused

COMEDO.A hard plug composed of sebum and dead

skin cells, also called a blackhead. The mildest type of

acne.

COMEDOLYTIC DRUGS. Medications that break up

comedones and open clogged pores.

COMING OUT. The process by which gays and

bisexuals become public or tell others about their sexual

orientation.

COMMINUTED FRACTURE. A fracture where there

are several breaks in a bone creating numerous

fragments.

COMMON COLD. A mild illness caused by upper

respiratory viruses. Usual symptoms include nasal con-

gestion, coughing, sneezing, throat irritation, and a low-

grade fever.

COMMUNICATION. The act of transmitting and

receiving information.

COMORBIDITY. A disease or condition that coexists

with the disease or condition for which the patient is

being primarily treated.

COMPARTMENT SYNDROME. A condition in which

the blood supply to a muscle is cut off because the mus-

cle swells but is constricted by the connective tissue

around it.

COMPLEMENT. One of several proteins in the blood

that acts with other proteins to assist in killing bacteria.

COMPLETE BLOOD COUNT (CBC). A routine analysis

performed on a sample of blood taken from the patient’s

vein with a needle and vacuum tube. The measurements

taken in a CBC include a white blood cell count, a red

blood cell count, the red cell distribution width, the

hematocrit (ratio of the volume of the red blood cells to

the blood volume), and the amount of hemoglobin (the

blood protein that carries oxygen).

COMPLETE BREECH. A breech position in which the

baby is ‘‘sitting’’ bottom first on the cervix with legs

crossed.

COMPLETE CLEFT. A cleft that extends through the

entire affected mouth structure.

COMPULSION. A repetitive or ritualistic behavior

that a person performs to reduce anxiety. Compulsions

often develop as a way of controlling or ‘‘undoing’’

obsessive thoughts.

COMPUTED TOMOGRAPHY (CT).An imaging techni-

que in which cross-sectional x rays of the body are com-

piled to create a three-dimensional image of the body’s

internal structures; also called computed axial

tomography.

COMVAX. Hib-HepB, a combination vaccine that

protects against the Haemophilus influenzae type B bac-

terium and the hepatitis B virus.

CONCEPTION. The union of egg and sperm to even-

tually form a fetus.

CONCUSSION.An injury to the brain, often resulting

from a blow to the head, that can cause temporary disor-

ientation, memory loss, or unconsciousness.

CONDUCT DISORDER. A behavioral and emotional

disorder of childhood and adolescence. Children with a

conduct disorder act inappropriately, infringe on the

rights of others, and violate societal norms.

CONDUCTING MATERIALS. Materials that conduct

electricity, materials through which electric current tra-

vels easily. Examples are metals and water.

CONDUCTIVE HEARING IMPAIRMENT. Hearing

impairment associated with the outer or middle ear,

often caused by infection.

CONDYLOMA ACUMINATA.Another term for a geni-

tal wart.

CONES. Receptor cells, located in the retina of the

eye, that allow the perception of colors.

CONFUSIONAL AROUSAL. A partial arousal state

occurring during the fourth stage of deepest sleep. Child-

hood night terrors are a form of confusional arousal.

CONGENITAL. Present at birth.

CONGENITAL CYSTIC ADENOMATOID MALFORMA-

TION (CCAM).A condition in which one or more lobes of

the fetal lungs develop into fluid-filled sacs called cysts.

CONGENITAL DIAPHRAGMATIC HERNIA (CDH). A

condition in which the fetal diaphragm (the muscle

dividing the chest and abdominal cavity) does not close

completely.

CONGENITAL MALFORMATION.A deformity present

at birth.

CONGENITAL RUBELLA SYNDROME (CRS). Viral ill-

ness caused by a togavirus of the genus Rubivirus. When

rubella infection occurs during pregnancy, fetal infection

is likely and often causes congenital rubella syndrome

(CRS), resulting in miscarriages, stillbirths, and severe

birth defects.

CONJUNCTIVA. Plural, conjunctivae. The mucous

membrane that covers the white part of the eyes (sclera)

and lines the eyelids.
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CONJUNCTIVITIS. Inflammation of the conjunctiva,

the mucous membrane covering the white part of the eye

(sclera) and lining the inside of the eyelids also called

pinkeye.

CONNECTIVE TISSUE. A group of tissues responsible

for support throughout the body; includes cartilage,

bone, fat, tissue underlying skin, and tissues that support

organs, blood vessels, and nerves throughout the body.

CONSOLIDATION. A condition in which lung tissue

becomes firm and solid rather than elastic and air-filled,

arising because of accumulated fluids and tissue debris.

CONSTIPATION. Difficult bowel movements caused

by the infrequent production of hard stools.

CONSTRICTED.Made smaller or narrower.

CONTACT DERMATITIS. Skin inflammation as a

result of contact with a foreign substance.

CONTAGIOUS. The movement of disease between

people. All contagious disease is infectious, but not all

infections are contagious.

CONTINGENCIES. Naturally occurring or artificially

designated reinforcers or punishers that follow a

behavior.

CONTRACEPTIVE. A device or medication designed

to prevent pregnancy by either suppressing ovulation,

preventing sperm from passing through the cervix to fer-

tilize an egg, or preventing implantation of a fertilized

egg.

CONTRACTION. A tightening of the uterus during

pregnancy. Contractions may or may not be painful and

may or may not indicate labor.

CONTRACTURE. A tightening or shortening of mus-

cles that prevents normal movement of the associated

limb or other body part.

CONTRAST AGENT. Also called a contrast medium,

this is usually a barium or iodine dye that is injected into

the area under investigation. The dye makes the interior

body parts more visible on an x-ray film.

CONTRAST HYDROTHERAPY. A series of hot and

cold water applications. A hot compress (as hot as an

individual can tolerate) is applied for three minutes fol-

lowed by an ice-cold compress for 30 seconds. These

applications are repeated three times each and ending

with the cold compress.

CONVERGENCE. The natural movement of the eyes

inward to view objects close-up.

CONVERGENT THINKING. The ability to come up

with a single correct answer.

CONVULSIONS. Also termed seizures; a sudden vio-

lent contraction of a group of muscles.

COOPERATIVE PLAY.A type of play in which school-

age children participate in activities with an organized

structure or compete for goal or outcome.

COORDINATION. The ability to perform activities

with precision and proficiency.

COPING. In psychology, a term that refers to a per-

son’s patterns of response to stress.

COPROLALIA. The involuntary use of obscene

language.

COPROPRAXIA. The involuntary display of unaccep-

table/obscene gestures.

CORD BLOOD. The blood that remains in the umbili-

cal cord and placenta after birth. Stem cells from cord

blood can be used in place of bone marrow for treating

primary immunodeficiency disorders.

CORE GENDER IDENTITY. The deep inner feeling a

child has about whether he or she is a male or female.

CORNEA. The clear, dome-shaped outer covering of

the eye that lies in front of the iris and pupil. The cornea

lets light into the eye.

CORNEAL ABRASION.A scratch on the surface of the

cornea.

CORONAL SUTURE. Skull suture that lies behind the

forehead area, across the head from left side to the right

side.

CORONAVIRUS. A genus of viruses that cause

respiratory diseases and gastroenteritis.

CORTICOSPINAL TRACT. A tract of nerve cells that

carries motor commands from the brain to the spinal

cord.

CORTICOSTEROIDS. A group of hormones produced

naturally by the adrenal gland or manufactured syntheti-

cally. They are often used to treat inflammation. Exam-

ples include cortisone and prednisone.

CORTISOL. A steroid hormone secreted by the adre-

nal cortex that is important for maintenance of body

fluids, electrolytes, and blood sugar levels. Also called

hydrocortisone.

CORTISONE.Glucocorticoid produced by the adrenal

cortex in response to stress. Cortisone is a steroid with

anti-inflammatory and immunosuppressive properties.

CO-SLEEPING. Having an infant sleep with the

mother in her bed.

COUGH SUPPRESSANT. A medication that stops or

prevents coughing.
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COXSACKIE VIRUS. A type of enterovirus that may

produce a variety of illnesses, including upper respira-

tory infections, myocarditis, and pericarditis. Coxsackie

viruses resemble the virus that causes polio.

CRABS.An informal or slang term for pubic lice.

CRANIAL NERVES. The set of 12 nerves found on

each side of the head and neck that control the sensory

and muscle functions of the eyes, nose, tongue, face, and

throat.

CRANIOPHARYNGIOMA. A tumor near the pituitary

gland in the craniopharyngeal canal that often results in

intracranial pressure.

CRANIOSYNOSTOSIS. A premature closure of one or

more of the joints (fissures) between the bones of the

skull, which causes an abnormally shaped skull.

CREEPING. A form of locomotion in infants, in

which the baby pulls the body forward with the arms

while the belly and legs drag behind.

CREEPING ERUPTION. Itchy, irregular, wandering

red lines on the foot made by burrowing larvae of the

hookworm family and some roundworms.

CREPITUS.A crackling sound.

CRETINISM. Severe hypothyroidism that is present at

birth and characterized by severe mental retardation.

CRITERION-REFERENCED TEST. An assessment that

measures the achievement of specific information or

skills against a standard as opposed to being measured

against how others perform.

CROHN’S DISEASE.A chronic, inflammatory disease,

primarily involving the small and large intestine, but

which can affect other parts of the digestive system as

well.

CROSSBITE. The condition in which the upper teeth

bite inside the lower teeth.

CROSS-REACTION. A reaction that occurs in blood

testing when a disease agent reacts to the specific anti-

body for another disease agent.

CROUZON SYNDROME. A disorder characterized by

malformations of the skull and face.

CROWN. The natural part of the tooth covered by

enamel. A restorative crown is a protective shell that fits

over a tooth.

CRYOTHERAPY. The use of a very low-temperature

probe to freeze and thereby destroy tissue. Cryotherapy

is used in the treatment skin lesions, Parkinson’s disease,

some cancers, retinal detachment, and cataracts. Also

called cryosurgery.

CRYPTORCHIDISM. Undescended testes, a condition

in which a boy is born with one or both testicles in the

lower abdomen rather than the scrotum.

CULTURE. A test in which a sample of body fluid is

placed on materials specially formulated to grow micro-

organisms. A culture is used to learn what type of bacter-

ium is causing infection.

CURETTE. Also spelled curet; a small loop or scoop-

shaped surgical instrument with sharpened edges that

can be used to remove tissue, growths, or debris.

CUSTODIAL PARENT.A parent who has legal custody

of their child or children.

CUSTODY. The care, control, and maintenance of a

child, which in abuse and neglect cases can be awarded

by the court to an agency or in divorce to parents. Foster

parents do not have legal custody of the children who are

in their care.

CUT.A slicing wound made with a sharp instrument,

leaving even edges.

CUTANEOUS. Pertaining to the skin

CUTANEOUS ANGIOLIPOMAS. Benign growths con-

sisting of fat cells and blood vessels just underneath the

skin.

CYANOSIS. A bluish tinge to the skin that can occur

when the blood oxygen level drops too low.

CYANOTIC.Marked by a bluish tinge to the skin that

occurs when the blood oxygen level drops too low. It is

one of the types of congenital heart disease.

CYCLIC VOMITING. Uncontrolled vomiting that

occurs repeatedly over a certain period of time.

CYCLOOXYGENASE 2 (COX 2). The cyclooxygenase

that helps mediate inflammation and that helps the brain

feel pain and regulate fever.

CYST. An abnormal sac or enclosed cavity in the

body filled with liquid or partially solid material. Also

refers to a protective, walled-off capsule in which an

organism lies dormant.

CYSTIC FIBROSIS TRANSMEMBRANE CONDUCTANCE

REGULATOR (CFTR). The protein responsible for regulat-

ing chloride movement across cells in some tissues. Cys-

tic fibrosis results when a person has two defective

copies of the CFTR gene.

CYSTOSCOPY. A diagnostic procedure in which a

hollow lighted tube (cystoscope) is used to look inside

the bladder and the urethra.

CYTOKINES. Chemicals made by the cells that act on

other cells to stimulate or inhibit their function. They are

important controllers of immune functions.
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CYTOMEGALOVIRUS (CMV).A common human virus

causing mild or no symptoms in healthy people, but per-

manent damage or death to an infected fetus, a transplant

patient, or a person with HIV.

CYTOTOXIC. The characteristic of being destructive

to cells.

D

DACRON. A synthetic polyester fiber used to surgi-

cally repair damaged sections of heart muscle and blood

vessel walls.

DACTYLITIS. Inflammation of the hands or feet.

DANDER. Loose scales shed from the fur or feathers

of household pets and other animals. Dander can cause

allergic reactions in susceptible people.

DARWINIAN REFLEX. An unconscious action in

infants in which if a palm is touched, the infant makes a

very tight fist. This instinct disappears within two to

three months.

DEADBEAT PARENT. A mother or father who has

abandoned his or her child or children and does not pay

child custody as required by a court.

DEBRIDEMENT. The surgical removal of dead tissue

and/or foreign bodies from a wound or cut.

DECELERATION. A decrease in the fetal heart rate

that can indicate inadequate blood flow through the

placenta.

DECIBEL. A unit of the intensity of sound or a mea-

sure of loudness. Normal speech is typically spoken in

the range of about 20-50 decibels.

DECOMPRESSION. A decrease in pressure from the

surrounding water that occurs with decreasing diving

depth.

DECONGESTANTS. A group of medications, such as

pseudoephedrine, phenylephrine, and phenylpropanola-

mine, that shrink blood vessels and consequently mucus

membranes.

DECREASED PENETRANCE. Individuals who inherit a

changed disease gene but do not develop symptoms.

DECUBITUS ULCER. A pressure sore resulting from

ulceration of the skin occurring in persons confined to

bed for long periods of time

DEEP BITE. A closed bite; a deep or excessive over-

bite in which the lower incisors bite too closely to or into

the gum tissue or palate behind the upper teeth.

DEEP BREATHING. Deep breathing helps expand the

lungs and forces better distribution of the air into all sec-

tions of the lung. The patient either sits in a chair or sits

upright in bed and inhales, pushing the abdomen out to

force maximum amounts of air into the lung. The abdo-

men is then contracted, and the patient exhales.

DEFECATION. The act of having a bowel movement,

or the passage of feces through the anus.

DEFENSE MECHANISMS. Indirect strategies used to

reduce anxiety rather than directly facing the issues caus-

ing the anxiety.

DEFIBRILLATION. A procedure to stop the type of

irregular heart beat called ventricular fibrillation, usually

by using electric shock.

DEFICIT. A shortfall or slowdown in development,

possibly related to a disorder that slows or interrupts nor-

mal childhood development.

DEFORMATIONAL PLAGIOCEPHALY (POSITIONAL

MOLDING). A form of craniosynostosis in which the

head is misshapen, the result of constant pressure to the

same area of the head.

DEHYDRATION. An excessive loss of water from the

body. It may follow vomiting, prolonged diarrhea, or

excessive sweating.

DELETION. The absence of genetic material that is

normally found in a chromosome. Often, the genetic

material is missing due to an error in replication of an

egg or sperm cell.

DELINQUENT. A term applied to young people who

behave in a manner in defiance of established social and

ethical codes.

DELIRIUM. Sudden confusion with a decreased or

fluctuating level of consciousness.

DELIRIUM TREMENS. A complication that may

accompany alcohol withdrawal. The symptoms include

body shaking (tremulousness), insomnia, agitation, con-

fusion, hearing voices or seeing images that are not

really there (hallucinations), seizures, rapid heart beat,

profuse sweating, high blood pressure, and fever.

DELUSION.A belief that is resistant to reason or con-

trary to actual fact. Common delusions include delusions

of persecution, delusions about one’s importance (some-

times called delusions of grandeur), or delusions of

being controlled by others.

DEMYELINATION. Disruption or destruction of the

myelin sheath, leaving a bare nerve. It results in a slow-

ing or stopping of the impulses that travel along that

nerve.
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DENDRITE. A threadlike extension of the cytoplasm

of a neuron that conducts electrical impulses toward the

cell body of the neuron. Usually it spreads out into many

branches.

DENDRITIC.Branched like a tree.

DENTAL CARIES. A disease of the teeth in which

microorganisms convert sugar in the mouth to an acid

that erodes the tooth. Commonly called a cavity.

DENTIN. The middle layer of a tooth, which makes

up most of the tooth’s mass.

DEOXYGENATED BLOOD. Blood that does not con-

tain oxygen.

DEPENDENCE. A state in which a person requires a

steady concentration of a particular substance to avoid

experiencing withdrawal symptoms.

DEPIGMENTED. Characterized by a loss of normal

color; discolored.

DEPRESSION. A mental condition in which a person

feels extremely sad and loses interest in life. A person

with depression may also have sleep problems and loss

of appetite and may have trouble concentrating and car-

rying out everyday activities.

DEPRIVATIONAL DWARFISM. A condition where

emotional disturbances are associated with growth fail-

ure and abnormalities of pituitary function.

DERMATITIS. Inflammation of the skin.

DERMATITIS HERPETIFORMIS. A chronic, very itchy

skin disease with groups of red lesions that leave spots

behind when they heal.

DERMATOLOGIST. A physician that specializes in

diseases and disorders of the skin.

DERMATOLOGY. The branch of medicine that stu-

dies and treats disorders of the skin.

DERMATOPHYTE. A type of fungus that causes dis-

eases of the skin, including tinea or ringworm.

DERMATOSPARAXIS. Skin fragility caused by abnor-

mal collagen.

DERMIS. The basal layer of skin; it contains blood

and lymphatic vessels, nerves, glands, and hair follicles.

DESENSITIZATION. A treatment for phobias which

involves exposing the phobic person to the feared situa-

tion. It is often used in conjunction with relaxation tech-

niques. Also used to describe a technique of pain reduc-

tion in which the painful area is stimulated with

whatever is causing the pain.

DESFEROXAMINE. The primary drug used in iron

chelation therapy. It aids in counteracting the life-threa-

tening buildup of iron in the body associated with long-

term blood transfusions.

DESMOPRESSIN ACETATE (DDAVP). A drug used to

regulate urine production.

DETOXIFICATION. The process of physically elimi-

nating drugs and/or alcohol from the system of a sub-

stance-dependent individual.

DEVELOPMENT, EMBRYONIC. The process whereby

undifferentiated embryotic cells replicate and differenti-

ate into limbs, organ systems, and other body compo-

nents of the fetus.

DEVELOPMENTAL. Referring to the growth process,

particularly the growth patterns and associated skills

acquired in childhood.

DEVELOPMENTAL ASSESSMENT. The ongoing process

of testing, observing, and analyzing a child’s skills.

DEVELOPMENTAL COORDINATION DISORDER. A

disorder of motor skills.

DEVELOPMENTAL DELAY. The failure of a child to

meet certain developmental milestones, such as sitting,

walking, and talking, at the average age. Developmental

delay may indicate a problem in development of the cen-

tral nervous system.

DEVELOPMENTAL DOMAINS. Areas of a child’s

development.

DEVELOPMENTAL MILESTONE. The age at which an

infant or toddler normally develops a particular skill. For

example, by nine months, a child should be able to grasp

and toss a bottle.

DEVIATED SEPTUM. A shift in the position of the

nasal septum, the partition that divides the two nasal

cavities.

DEXTROSE. A sugar solution used in intravenous

drips.

DIABETES MELLITUS. The clinical name for common

diabetes. It is a chronic disease characterized by the

inability of the body to produce or respond properly to

insulin, a hormone required by the body to convert glu-

cose to energy.

DIABETIC COMA. A life-threatening, reduced level

of consciousness that occurs in persons with uncon-

trolled diabetes mellitus.

DIABETIC RETINOPATHY. A condition seen most fre-

quently in individuals with poorly controlled diabetes

mellitus where the tiny blood vessels to the retina, the tis-

sues that sense light at the back of the eye, are damaged.

This damage causes blurred vision, sudden blindness, or

black spots, lines, or flashing light in the field of vision.
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DIAGNOSIS. The art or act of identifying a disease

from its signs and symptoms.

DIAGNOSTIC AND STATISTICAL MANUAL OF MEN-

TAL DISORDERS, FOURTH EDITION (DSM-IV). This refer-

ence book, published by the American Psychiatric Asso-

ciation, is the diagnostic standard for most mental health

professionals in the United States.

DIAGNOSTIC TESTING. Testing performed to deter-

mine if a person has a particular disease.

DIALYSIS. A process of filtering and removing waste

products from the bloodstream, it is used as a treatment

for patients whose kidneys do not function properly.

Two main types are hemodialysis and peritoneal

dialysis.

DIAPER DERMATITIS (DIAPER RASH). An inflamma-

tory reaction to irritants in the diaper area.

DIAPHRAGM. The thin layer of muscle that separates

the chest cavity containing the lungs and heart from the

abdominal cavity containing the intestines and digestive

organs. This term is also used for a dome-shaped device

used to cover the back of a woman’s vagina during inter-

course in order to prevent pregnancy.

DIARRHEA.A loose, watery stool.

DIASTOLIC BLOOD PRESSURE. Diastole is the period

in which the left ventricle relaxes so it can refill with

blood; diastolic pressure is therefore measured during

diastole.

DIDASKALEINOPHOBIA. Fear of going to school.

DIETARY FIBER. Mostly indigestible material in food

that stimulates the intestine to peristalsis.

DIFFERENTIATION. The ability to retain one’s iden-

tity within a family system while maintaining emotional

connections with the other members.

DIGESTION. The mechanical, chemical, and enzy-

matic process in which food is converted into the sub-

stances suitable for use by the body.

DILATE. To expand in diameter and size.

DIMERCAPROL. A chemical agent used to remove

excess lead from the body.

DIOPTER (D). A unit of measure for describing the

refractive power of a lens.

DIPHTHERIA. A serious, frequently fatal, bacterial

infection that affects the respiratory tract. Vaccinations

given in childhood have made diphtheria very rare in the

United States.

DIPHTHERIA-TETANUS-PERTUSSIS (DTP) VACCINE.

The standard vaccine used to immunize children against

diphtheria, tetanus, and whooping cough. A so-called

‘‘acellular pertussis’’ vaccine (aP) is usually used since

its release in the mid-1990s.

DIPLEGIA. Paralysis affecting like parts on both sides

the body, such as both arms or both legs.

DISABILITY. An inability to do something others can

do; sometimes referred to as handicap or impairment.

DISCHARGE PLANNER. A health care professional

who helps parents arrange for health and home care

needs after their child goes home from the hospital.

DISCIPLINE. In health care, a specific area of pre-

paration or training, i.e., social work, nursing, or

nutrition.

DISCLOSURE.Release of information.

DISEASE-MODIFYING ANTI-RHEUMATIC DRUGS

(DMARDS). A group of medications given to treat severe

cases of arthritis, JDMS, and other diseases that affect

the joints. All DMARDs work by modifying the immune

system.

DISFLUENCY.An interruption in speech flow.

DISLOCATION. The displacement of bones at a joint

or the displacement of any part of the body from its nor-

mal position.

DISSEMINATED. Spread to other tissues.

DISSOCIATIVE DISORDERS. A group of mental disor-

ders in which dissociation is a prominent symptom.

Patients with dissociative disorders have a high rate of

self-mutilation.

DISTAL MUSCULAR DYSTROPHY (DD). A form of

muscular dystrophy that usually begins in middle age or

later, causing weakness in the muscles of the feet and

hands.

DIURETICS. A group of drugs that helps remove

excess water from the body by increasing the amount

lost by urination.

DIVERGENT THINKING. The ability to come up with

new and unusual answers.

DIVERTICULITIS. Inflammation of the diverticula

(small outpouchings) along the wall of the colon, the

large intestine.

DIVERTICULUM. Plural, diverticula; an outpouching

in a tubular organ caused when the inner, lining layer

bulges out (herniates) through the outer, muscular layer.

Diverticula are present most often in the colon (large

intestine), but are also found in the stomach and the

small intestine.
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DIZYGOTIC. From two zygotes, as in non-identical,

or fraternal twins. The zygote is the first cell formed by

the union of sperm and egg.

DNA. Deoxyribonucleic acid; the genetic material in

cells that holds the inherited instructions for growth,

development, and cellular functioning.

DNA TESTING.Analysis of DNA (the genetic compo-

nent of cells) in order to determine changes in genes that

may indicate a specific disorder.

DOPA. The common name for a natural chemical

(3,4-dihydroxyphenylalanine) made by the body during

the process of making melanin.

DOPAMINE. A neurotransmitter made in the brain

that is involved in many brain activities, including move-

ment and emotion.

DORMANT. The biological state of being relatively

inactive or in a resting state in which certain processes

are slowed down or suspended.

DORSAL RHIZOTOMY. A surgical procedure that

cuts nerve roots to reduce spasticity in affected muscles.

DORSUM. The medical term for the bridge of the

nose.

DOULA. A doula is someone who undergoes special

training to enable them to support women during child-

birth and into the postpartum period.

DOWN SYNDROME. A chromosomal disorder

caused by an extra copy or a rearrangement of chromo-

some 21. Children with Down syndrome have varying

degrees of mental retardation and may have heart

defects.

DUBOWITZ EXAM. Standardized test that scores

responses to 33 specific neurological stimuli to estimate

an infant’s neural development and, hence, gestational

age.

DUCHENNE MUSCULAR DYSTROPHY (DMD). The

most severe form of muscular dystrophy, DMD usually

affects young boys and causes progressive muscle weak-

ness, usually beginning in the legs.

DUCTUS ARTERIOSUS. The blood vessel that joins

the pulmonary artery and the aorta. When the ductus

does not close at birth, it causes a type of congenital

heart disease called patent ductus arteriosus.

DUODENUM. The first of the three segments of the

small intestine. The duodenum is about 10 in (25 cm)

long and connects the stomach and the jejunum.

DURA MATER. The strongest and outermost of three

membranes that protect the brain, spinal cord, and nerves

of the cauda equina.

DUST MITES. Tiny insects, unable to be seen without

a microscope, that are present in carpet, stuffed animals,

upholstered furniture, and bedding, including pillows,

mattresses, quilts, and other bed covers. Dust mites are

one of the most common asthma triggers. They grow

best in areas with high humidity.

DWARFISM, PITUITARY. Short stature. When caused

by hGH deficiency, as opposed to late growth spurt or

genetics, abnormally slow growth and short stature with

normal proportions may be seen.

DYANA. The yoga term for meditation.

DYSENTERY. A disease marked by frequent watery

bowel movements, often with blood and mucus, and

characterized by pain, urgency to have a bowel move-

ment, fever, and dehydration.

DYSKINESIA. Impaired ability to make voluntary

movements.

DYSLEXIA. A type of reading disorder often charac-

terized by reversal of letters or words.

DYSMENORRHEA. Painful menstruation.

DYSMOTILITY. Abnormally slow or fast rhythmic

movement of the stomach or intestine.

DYSPHAGIA.Difficulty in swallowing.

DYSPHORIA. Feelings of anxiety, restlessness, and

dissatisfaction.

DYSPLASIA.Abnormal changes in cells.

DYSPNEA.Difficulty in breathing, usually associated

with heart or lung diseases.

DYSSOMNIA. A primary sleep disorder in which the

patient suffers from changes in the quantity, quality, or

timing of sleep.

DYSTOCIA. Failure to progress in labor, either

because the cervix will not dilate (expand) further or

because the head does not descend through the mother’s

pelvis after full dilation of the cervix.

DYSTONIA. Painful involuntary muscle cramps or

spasms.

DYSTROPHIN. A protein that helps muscle tissue

repair itself. Both Duchenne muscular dystrophy and

Becker muscular dystrophy are caused by flaws in the

gene that tells the body how to make this protein.

DYSURIA. Painful or difficult urination.
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EAR CANDLING.An alternative method for removing

impacted cerumen with a lighted hollow cone of paraffin

or beeswax. It does not work and is not considered an

acceptable treatment for any ear problem or disorder.

EAR SPECULUM. A cone- or funnel-shaped attach-

ment for an otoscope that is inserted into the ear canal to

examine the eardrum.

EARDRUM. A paper-thin covering stretching across

the ear canal that separates the middle and outer ears.

ECCENTRIC. Deviating from the center; conduct and

behavior departing from accepted norms and

conventions.

ECCHYMOSIS. The medical term for a bruise, or skin

discoloration caused by blood seeping from broken

capillaries under the skin.

ECHOCARDIOGRAM. A record of the internal struc-

tures of the heart obtained from beams of ultrasonic

waves directed through the wall of the chest.

ECHOCARDIOGRAPHY. A non-invasive technique,

using ultrasound waves, used to look at the various struc-

tures and functions of the heart.

ECHOLALIA. Involuntary echoing of the last word,

phrase, or sentence spoken by someone else.

ECHOPRAXIA. The imitation of the movement of

another individual.

ECLAMPSIA. Coma and convulsions during or imme-

diately after pregnancy, characterized by edema, hyper-

tension, and proteinuria.

ECTOPIA LENTIS.Dislocation of the lens of the eye. It

is one of the most important single indicators in diagnos-

ing Marfan syndrome.

ECTOPIC.Out of place or located away from the nor-

mal position.

ECTOPIC PREGNANCY. A pregnancy that develops

outside of the mother’s uterus, such as in the fallopian

tube. Ectopic pregnancies often cause severe pain in the

lower abdomen and are potentially life-threatening

because of the massive blood loss that may occur as the

developing embryo/fetus ruptures and damages the tis-

sues in which it has implanted.

ECZEMA. A superficial type of inflammation of the

skin that may be very itchy and weeping in the early

stages; later, the affected skin becomes crusted, scaly,

and thick.

EDEMA. The presence of abnormally large amounts

of fluid in the intercellular tissue spaces of the body.

EDETATE CALCIUMDISODIUM.A chemical chelating

agent used to remove excess lead from the body.

EDTA. A colorless compound used to keep blood

samples from clotting before tests are run.

EFFERENT NERVES. Peripheral nerves that carry sig-

nals away from the brain and spinal cord.

EFFICACY. The effectiveness of a drug in treating a

disease or condition.

EFFUSION. The escape of fluid from blood vessels or

the lymphatic system and its collection in a cavity.

EGOCENTRIC. Limited in outlook to things mainly

relating to oneself or confined to one’s own affairs or

activities.

EISENMENGER’S SYNDROME. A condition in which

high pressures in the pulmonary arteries cause them to

thicken. To compensate, the right side of the heart works

harder, causing it to stretch and weaken. Eisenmenger’s

syndrome is a serious condition that leads to heart failure

and can result in death by age 40 if left untreated.

EJACULATION. The process by which semen (made

up in part of prostatic fluid) is ejected by the erect penis.

ELBOW.Hinged joint between the forearm and upper

arm.

ELECTRIC CURRENT. The rate of flow of electric

charge, measured in amperes. Electric current can also

be described as the flow of microscopic particles called

electrons flowing through wires and electronic compo-

nents and appliances.

ELECTRICAL RESISTANCE. Resistance to the flow of

electrical current.

ELECTROCARDIAGRAM (ECG, EKG). A record of the

electrical activity of the heart, with each wave being

labeled as P, Q, R, S, and T waves. It is often used in the

diagnosis of cases of abnormal cardiac rhythm and myo-

cardial damage.

ELECTROCONVULSIVE THERAPY (ECT).A psychologi-

cal treatment in which a series of controlled electrical

impulses are delivered to the brain in order to induce a

seizure within the brain. This type of therapy is used to

treat major depression and severe mental illness that

does not respond to medications.

ELECTRODE. A medium for conducting an electrical

current.

ELECTROENCEPHALOGRAM (EEG). A record of the

tiny electrical impulses produced by the brain’s activity

picked up by electrodes placed on the scalp. By measur-
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ing characteristic wave patterns, the EEG can help diag-

nose certain conditions of the brain.

ELECTROENCEPHALOGRAPHY. The recording of

electrical impulses produced by the brain’s activity via

electrodes attached to a patient’s scalp.

ELECTROLYTES. Salts and minerals that produce elec-

trically charged particles (ions) in body fluids. Common

human electrolytes are sodium chloride, potassium, cal-

cium, and sodium bicarbonate. Electrolytes control the

fluid balance of the body and are important in muscle

contraction, energy generation, and almost all major bio-

chemical reactions in the body.

ELECTROMAGNETIC RADIATION. Packets of energy

that develop when an electric current passes through a

vacuum tube,

ELECTROMYOGRAPHY (EMG). A diagnostic test that

records the electrical activity of muscles. In the test,

small electrodes are placed on or in the skin; the patterns

of electrical activity are projected on a screen or over a

loudspeaker. This procedure is used to test for muscle

disorders, including muscular dystrophy.

ELECTRONYSTAGMOGRAPHY.A method for measur-

ing the electricity generated by eye movements. Electro-

des are placed on the skin around the eye and the indivi-

dual is subjected to a variety of stimuli so that the quality

of eye movements can be assessed.

ELECTROOCULOGRAPHY (EOG). A diagnostic test

that records the electrical activity of the muscles that

control eye movement.

EMBOLISM. A blood clot, air bubble, or mass of for-

eign material that travels and blocks the flow of blood in

an artery. When blood supply to a tissue or organ is

blocked by an embolism, infarction, or death of the tissue

the artery feeds, occurs. Without immediate and appro-

priate treatment, an embolism can be fatal.

EMBOLUS. Plural, emboli. An embolus is something

that blocks the blood flow in a blood vessel. It may be a

gas bubble, a blood clot, a fat globule, a mass of bacteria,

or other foreign body that forms somewhere else and tra-

vels through the circulatory system until it gets stuck.

EMBRYO. In humans, the developing individual from

the time of implantation to about the end of the second

month after conception. From the third month to the

point of delivery, the individual is called a fetus.

EMESIS.An act or episode of vomiting.

EMETIC. A medication intended to cause vomiting.

Emetics are sometimes used in aversion therapy in place

of electric shock. Their most common use in mainstream

medicine is in treating accidental poisoning.

EMMENAGOGUE. A type of medication that brings

on or increases a woman’s menstrual flow.

EMMETROPIA.Normal vision.

EMOTIONAL INTELLIGENCE. The ability to perceive

and interpret the emotions of others.

EMPATHY. A quality of the client-centered therapist,

characterized by the therapist’s conveying appreciation

and understanding of the client’s point of view.

EMPHYSEMA. A chronic respiratory disease that

involves the destruction of air sac walls to form abnor-

mally large air sacs that have reduced gas exchange abil-

ity and that tend to retain air within the lungs. Symptoms

include labored breathing, the inability to forcefully

blow air out of the lungs, and an increased susceptibility

to respiratory tract infections. Emphysema is usually

caused by smoking.

EMPIRICAL TREATMENT. Medical treatment that is

given on the basis of the doctor’s observations and

experience.

ENAMEL. The hard, outermost surface of a tooth.

ENCEPHALITIS. Inflammation of the brain, usually

caused by a virus. The inflammation may interfere with

normal brain function and may cause seizures, sleepi-

ness, confusion, personality changes, weakness in one or

more parts of the body, and even coma.

ENCEPHALOMYELITIS. Encephalitis or another acute

inflammation of the brain and spinal cord that can be

caused by the rabies virus.

ENCEPHALOPATHY.Any abnormality in the structure

or function of brain tissues.

ENCOPRESIS. Fecal incontinence that can occur as a

result of stress or fear.

ENDEMIC. Natural to or characteristic of a particular

place, population, or climate.

ENDEMIC DISEASE. An infectious disease that occurs

frequently in a specific geographical locale. The disease

often occurs in cycles.

ENDOCARDITIS. Inflammation of the inner mem-

brane lining heart and/or of the heart valves caused by

infection.

ENDOCHONDRAL OSSIFICATION. The process by

which cartilage is converted into bone.

ENDOCRINE SYSTEM.A group of ductless glands and

parts of glands that secrete hormones directly into the

bloodstream or lymphatic system to control metabolic

activity. Pituitary, thyroid, adrenals, ovaries, and testes

are all part of the endocrine system.
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ENDOCRINOLOGIST.A physician who specializes in

treating patients who have diseases of the thyroid, para-

thyroid, adrenal glands, and/or the pancreas.

ENDODONTIST. A dentist who specializes in diag-

nosing and treating diseases of the pulp and other inner

structures of the tooth.

ENDOMETRIOSIS. A condition in which the tissue

that normally lines the uterus (endometrium) grows in

other areas of the body, causing pain, irregular bleeding,

and frequently, infertility.

ENDOMETRITIS. Inflammation of the endometrium

or mucous membrane of the uterus.

ENDOMETRIUM. The mucosal layer lining the inner

cavity of the uterus. The endometrium’s structure

changes with age and with the menstrual cycle.

ENDOSCOPE. A medical instrument that can be

passed into an area of the body (the bladder or intestine,

for example) to allow visual examination of that area.

The endoscope usually has a fiber-optic camera that

allows a greatly magnified image to be shown on a tele-

vision screen viewed by the operator. Many endoscopes

also allow the operator to retrieve a small sample

(biopsy) of the area being examined, to more closely

view the tissue under a microscope.

ENDOSCOPY. Visual examination of an organ or

body cavity using an endoscope, a thin, tubular instru-

ment containing a camera and light source. Many endo-

scopes also allow the retrieval of a small sample (biopsy)

of the area being examined, in order to more closely

view the tissue under a microscope.

ENDOSTEAL RESORPTION. The process by which

bones are thinned from the inside.

ENDOTHELIAL CELLS. The cells lining the inner walls

of a body cavity or the cardiovascular system. Also

known as endothelium.

ENDOTRACHEAL TUBE.A hollow tube that is inserted

into the trachea (windpipe) through the nose or mouth. It

is used to administer anesthesia, to deliver oxygen under

pressure, or to deliver medications (e.g. surfactants).

ENGLISH AS A SECOND LANGUAGE (ESL). English

language instruction for English language learners

(ELLs) that includes little or no use of a child’s native

language; a component of all bilingual education

programs.

ENGLISH LANGUAGE LEARNER (ELL). A student who

is learning English as a second language; also called lim-

ited English proficient (LEP).

ENTERAL NUTRITION. Liquid nutrition provided

through tubes that enter the gastrointestinal tract, usually

through the mouth or nose.

ENTERIC COATING. A coating or shell placed on a

tablet that breaks up and releases the medicine into the

intestine rather than the stomach.

ENTEROCOLITIS. Severe inflammation of the intes-

tines that affects the intestinal lining, muscle, nerves and

blood vessels.

ENTEROPATHY.A disease of the intestinal tract.

ENTEROVIRUS. Any of a group of viruses that pri-

marily affect the gastrointestinal tract. The coxsackie-

virus and the poliovirus are both enteroviruses.

ENTERTAINMENT SOFTWARE RATING BOARD (ESRB).

The industry board that rates video games.

ENTOMOPHOBIA. Fear of insects.

ENUCLEATION. Surgical removal of the eyeball.

ENZYME. A protein that catalyzes a biochemical

reaction without changing its own structure or function.

EOSINOPHIL. A type of white blood cell containing

granules that can be stained by eosin (a chemical that

produces a red stain). Eosinophils increase in response to

parasitic infections and allergic reactions.

EOSINOPHILIA. An abnormal increase in the number

of eosinophils, a type of white blood cell.

EPIDEMIC. Refers to a situation in which a particular

disease rapidly spreads among many people in the same

geographical region in a relatively short period of time.

EPIDEMIC PAROTITIS. The medical name for mumps.

EPIDERMIS. The outermost layer of the human skin.

EPIGLOTTIS. A leaf-like piece of cartilage extending

upwards from the larynx, which can close like a lid over

the trachea to prevent the airway from receiving any

food or liquid being swallowed.

EPIGLOTTITIS. Inflammation of the epiglottis, most

often caused by a bacterial infection. The epiglottis is a

piece of cartilage behind the tongue that closes the open-

ing to the windpipe when a person swallows. An

inflamed epiglottis can swell and close off the windpipe,

thus causing the patient to suffocate. Also called

supraglottitis.

EPILEPSY. A neurological disorder characterized by

recurrent seizures with or without a loss of

consciousness.

EPILEPTOLOGIST. A physician who specializes in the

treatment of epilepsy.
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EPINEPHRINE. A hormone produced by the adrenal

medulla. It is important in the response to stress and par-

tially regulates heart rate and metabolism. It is also

called adrenaline.

EPISIOTOMY. An incision made in the perineum (the

area between the vulva and the anus) during labor to

assist in delivery and to avoid abnormal tearing of the

perineum.

EPISODIC. Occurring once in a while, without a reg-

ular pattern.

EPISTAXIS. The medical term used to describe a

bleeding from the nose.

EPITHELIUM. The layer of cells that covers body sur-

faces, lines body cavities, and forms glands.

EQUATOR. Imaginary line encircling the eyeball and

dividing the eye into a front and back half.

ERB’S PALSY OR PARALYSIS. A condition caused by

an injury to the upper brachial plexus, involving the cer-

vical nerves C5, C6, and sometimes C7, affecting the

upper arm and the rotation of the lower arm.

ERGOTAMINE. A drug used to prevent or treat

migraine headaches. It can cause vomiting, diarrhea, and

convulsions in infants and should not be taken by women

who are nursing.

ERRATIC. Having no fixed course; behavior that

deviates from common and accepted opinions.

ERUPTION. The process of a tooth breaking through

the gum tissue to grow into place in the mouth.

ERYTHEMA. A diffuse red and inflamed area of the

skin.

ERYTHEMA MIGRANS. A red skin rash that is one of

the first signs of Lyme disease in about 75% of patients.

ERYTHROPOIESIS. The process through which new

red blood cells are created; it begins in the bone marrow.

ERYTHROPOIETIC. Referring to the creation of new

red blood cells.

ESCHERICHIA COLI. A type of enterobacterium that

is responsible for most cases of severe bacterial diarrhea

in the United States.

ESOPHAGEAL ATRESIA. Blockage or closure of the

esophagus, the tube leading from the mouth to the

stomach.

ESOPHAGOGASTRODUODENOSCOPY (EGD). An

imaging test that involves visually examining the lining

of the esophagus, stomach, and upper duodenum with a

flexible fiberoptic endoscope.

ESOPHAGUS. The muscular tube that leads from the

back of the throat to the entrance of the stomach. It is

coated with mucus and surrounded by muscles, and

pushes food to the stomach by sequential waves of con-

traction. It functions to transport food from the throat to

the stomach and to keep the contents of the stomach in

the stomach.

ESSENTIAL FATTY ACID (EFA). A fatty acid that the

body requires but cannot make. It must be obtained from

the diet. EFAs include omega-6 fatty acids found in

primrose and safflower oils, and omega-3 fatty acids oils

found in fatty fish and flaxseed, canola, soybean, and

walnuts.

ESSENTIAL TREMOR. An uncontrollable (involuntary)

shaking of the hands, head, and face. Also called familial

tremor because it is sometimes inherited, it can begin in

the teens or in middle age. The exact cause is not known.

ESTROGEN. Female hormone produced mainly by

the ovaries and released by the follicles as they mature.

Responsible for female sexual characteristics, estrogen

stimulates and triggers a response from at least 300 tis-

sues. After menopause, the production of the hormone

gradually stops.

ESTRUS. A regular period of sexual excitement in

females.

EUPHORIA. A feeling or state of well-being or

elation.

EUROCENTRIC. Centered or focused on Europe or

European peoples, especially in relation to historical or

cultural influence.

EUSTACHIAN TUBE. A thin tube between the middle

ear and the pharnyx. Its purpose is to equalize pressure

on either side of the ear drum.

EX UTERO INTRAPARTUM TREATMENT (EXIT). A

cesarean section in which the infant is removed from the

uterus but the umbilical cord is not cut until after surgery

for a congenital defect that blocks the air passage.

EXANTHEM.A skin eruption regarded as a character-

istic sign of such diseases as measles, German measles,

and scarlet fever.

EXERCISE-INDUCED BRONCHOSPASM. A sudden

contraction in the lower airway that causes breathing

problems and is brought about by heavy exercise.

EXFOLIATE. To shed skin. In skin care, the term

exfoliate describes the process of removing dead skin

cells.

EXOTOXIN. A poisonous secretion produced by

bacilli that is carried in the bloodstream to other parts of

the body.
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EXPECTORANT. A drug that promotes the discharge

of mucus from respiratory system.

EXPERIMENTAL PLAY THERAPY. Play therapy based

on the belief that a child has the ability to solve his or her

own problems within the context of a warm and caring

therapeutic environment.

EXPRESSIVE APHASIA. A developmental disorder in

which a child has lower-than-normal proficiency in

vocabulary, production of complex sentences, and word

recall, although language comprehension is normal.

EXPRESSIVE LANGUAGE. Communicating with

language.

EXPRESSIVE LANGUAGE DEVELOPMENT. A style of

language development in which a child’s babble mimics

the cadence and rhythm of adult speech.

EXSTROPHY. A congenital condition in which a hol-

low organ, such as the bladder, is turned inside out,

establishing contact between the organ and the outside of

the body.

EXTENDED FAMILY. Traditionally defined as the bio-

logical relatives of a nuclear family (the parents, sisters,

and brothers of both members of a married couple);

sometimes used to refer to the people living in the house-

hold as partners and parents with children.

EXTENDED FAMILY FIELD. A person’s family of ori-

gin plus grandparents, in-laws, and other relatives.

EXTERNAL CEPHALIC VERSION.Manual manipulation

of the abdomen in order to turn a breech baby; also

known as version.

EXTRACTION. The removal of a tooth from its socket

in the bone.

EXTRAOCULAR RETINOBLASTOMA. Cancer that has

spread from the eye to other parts of the body.

EXTRAUTERINE.Occurring outside the uterus.

EXTRAVASATION. To pass from a blood vessel into

the surrounding tissue.

EXTROVERSION. A personal preference for socially

engaging activities and settings.

EXTROVERT. A person who is outgoing and performs

well socially.

EXTUBATION. The removal of a breathing tube.

EXUDATE. Cells, protein, fluid, or other materials

that pass through cell or blood vessel walls. Exudates

may accumulate in the surrounding tissue or may be dis-

charged outside the body.

EXUDATION. Leakage of cells, proteins, and fluids

through the blood vessel wall into the surrounding tissue.

F
FACIOSCAPULOHUMERAL MUSCULAR DYSTROPHY

(FSH). This form of muscular dystrophy, also known as

Landouzy-Dejerine disease, begins in late childhood to

early adulthood and affects both men and women, caus-

ing weakness in the muscles of the face, shoulders, and

upper arms.

FACTITIOUS DISORDER. A mental condition in

which symptoms are deliberately manufactured by

patients in order to gain attention and sympathy. Patients

with factitious diseases do not fake symptoms for

obvious financial gain or to evade the legal system.

FACTOR VIII. A protein involved in blood clotting

that requires von Willebrand factor for stability and

long-term survival in the bloodstream.

FALLOPIAN TUBES. The pair of narrow tubes leading

from a woman’s ovaries to the uterus. After an egg is

released from the ovary during ovulation, fertilization

(the union of sperm and egg) normally occurs in the fal-

lopian tubes.

FAMILY. Two or more emotionally involved people

living in close proximity and having reciprocal obliga-

tions with a sense of commonness, caring, and

commitment.

FAMILY SYSTEMS THEORY. An approach to treatment

that emphasizes the interdependency of family members

rather than focusing on individuals in isolation from the

family. This theory underlies the most influential forms

of contemporary family therapy.

FAMILY THERAPY. A type of therapy in which the

entire immediate family participates.

FANCONI’S SYNDROME. A group of disorders invol-

ving kidney tubule malfunction and glucose, phosphate,

and bicarbonate in the urine. Two forms of this syndrome

have been identified: an inherited form and an acquired

form caused by vitamin D deficiency or exposure to

heavy metals.

FANTASY PLAY. Play activities in which children act

out their fantasies.

FASCICULATIONS. Small involuntary muscle con-

tractions visible under the skin.

FASCIITIS. Inflammation of the fascia (plural, fas-

ciae), which refers to bands or sheaths of connective tis-

sue that cover, support, or connect the muscles and inter-

nal organs. Human bites can lead to infection of the

fasciae in the hand.

FAST-ACTING CARBOHYDRATE. A carbohydrate that

causes blood sugar levels to rise quickly rather than
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slowly and steadily. Also called simple sugars. Examples

include glucose tablets, honey, fructose, hard candy, and

cake frosting.

FAT-SOLUBLE VITAMIN. A vitamin that dissolves

easily in fat or oil, but not in water. The fat-soluble vita-

mins are vitamins D, E, A, and K.

FATTY ACID. The primary component of lipids (fats)

in the body. The body requires some, called essential

fatty acids, to form membranes and synthesize important

compounds.

FEBRILE SEIZURE.Convulsions brought on by fever.

FECES. The solid waste, also called stool, that is left

after food is digested. Feces form in the intestines and

pass out of the body through the anus.

FEMALE ATHLETE TRIAD. A combination of disorders

frequently found in female athletes that includes disor-

dered eating, osteoporosis, and oligo- or amenorrhea.

The triad was first officially named in 1993.

FEMUR. The thigh bone.

FERTILIZATION. The joining of the sperm and the

egg; conception.

FETAL PROTEINS. Proteins that are usually produced

during fetal development but may persist at high blood

levels in some conditions after birth.

FETAL TISSUE TRANSPLANTATION. A method of

treating Parkinson’s and other neurological diseases by

grafting brain cells from human fetuses onto the basal

ganglia.

FETOSCOPE.A fiber optic instrument for viewing the

fetus inside the uterus.

FETUS. In humans, the developing organism from the

end of the eighth week to the moment of birth. Until the

end of the eighth week the developing organism is called

an embryo.

FIBER. Carbohydrate material in food that cannot be

digested.

FIBRILLIN. A protein that is an important part of the

structure of the body’s connective tissue. In Marfan’s

syndrome, the gene responsible for fibrillin has mutated,

causing the body to produce a defective protein.

FIBRIN. The last step in the blood coagulation pro-

cess. Fibrin forms strands that add bulk to a forming

blood clot to hold it in place and help ‘‘plug‘‘ an injured

blood vessel wall.

FIBROID TUMOR.A non-cancerous tumor of connec-

tive tissue made of elongated, threadlike structures, or

fibers, which usually grow slowly and are contained

within an irregular shape. Fibroids are firm in consis-

tency but may become painful if they start to break down

or apply pressure to areas within the body.

FIGHT BITE.Another name for closed-fist injury.

FINANCIAL COUNSELOR. Professional who can pro-

vide assistance with financial matters associated with the

patient’s hospital stay. The financial counselor can help

families evaluate their insurance plan’s hospitalization

coverage, determine a payment plan for medical

expenses that are not covered, and discuss possible

sources of financial aid.

FINE MOTOR SKILL. The abilities required to control

the smaller muscles of the body for writing, playing an

instrument, artistic expression, and craft work. The mus-

cles required to perform fine motor skills are generally

found in the hands, feet, and head.

FISTULA. An abnormal channel that connects two

organs or connects an organ to the skin.

FLACCID. Flabby, limp, weak, or floppy.

FLACCID PARALYSIS. Paralysis characterized by

limp, unresponsive muscles.

FLARE. A sudden worsening or recurrence of a

disease.

FLAT AFFECT. Showing no emotion.

FLAVONOID. A food chemical that helps to limit

oxidative damage to the body’s cells, and protects

against heart disease and cancer.

FLEXION. The act of bending or condition of being

bent.

FLEXOR MUSCLE. A muscle that serves to flex or

bend a part of the body.

FLEX-TIME. A system that allows employees to set

their own work schedules within guidelines or limits set

by the employer.

FLUORAPATITE. Fluoride-substituted hydroxyapatite.

FLUORESCENCE IN SITU HYBRIDIZATION (FISH). A

technique for diagnosing genetic disorders before birth

by analyzing cells obtained by amniocentesis with DNA

probes.

FLUORESCENT ANTIBODY TEST. A test in which a

fluorescent dye is linked to an antibody for diagnostic

purposes.

FLUORIDE. A chemical compound containing fluor-

ine that is used to treat water or applied directly to teeth

to prevent decay.

FLUOROQUINOLONES. A relatively new group of

antibiotics used to treat infections with many gram-nega-

tive bacteria, such as Shigella. One drawback is that they
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should not be used in children under 17 years of age,

because of possible effect on bone or cartilage growth.

FLUOROSIS. Mottled discoloration of tooth enamel

due to excessive systemic ingestion of fluoride during

tooth development.

FMR-1 GENE. A gene found on the X chromosome.

Its exact purpose is unknown, but it is suspected that the

gene plays a role in brain development.

FOLLICLE-STIMULATING HORMONE (FSH). A pitui-

tary hormone that in females stimulates the ovary to

mature egg capsules (follicles) and in males stimulates

sperm production.

FONTANELLE. One of several ‘‘soft spots’’ on the

skull where the developing bones of the skull have yet to

fuse.

FOOD-BORNE ILLNESS. A disease that is transmitted

by eating or handling contaminated food.

FORAMEN MAGNUM. The opening at the base of the

skull, through which the spinal cord and the brainstem

pass.

FORAMEN OVALE. A fetal cardiac structure that

allows the blood in both upper chambers (atria) of the

heart to mix. After birth, the pressure rises in the left

atrium pushing this opening closed, allowing the heart to

function in a two-sided fashion: the right side carries the

unoxygenated blood to the lungs, and the left side pumps

the oxygenated blood out into the body.

FORCED EXHALATION. Blowing as much air out of

the lungs as possible.

FORCIBLE SODOMY. Forced oral or anal intercourse.

FORENSIC. Pertaining to courtroom procedure or

evidence used in courts of law.

FORESKIN.A covering fold of skin over the tip of the

penis.

FRAGILE X SYNDROME. A genetic condition related

to the X chromosome that affects mental, physical, and

sensory development. It is the most common form of

inherited mental retardation.

FRANK BREECH. A breech position where the baby is

bottom first and his legs are extended upward so that his

feet are near his head.

FREE RADICAL. An unstable molecule that causes

oxidative damage by stealing electrons from surrounding

molecules, thereby disrupting activity in the body’s

cells.

FREQUENCY. Sound, whether traveling through air

or the human body, produces vibrations—molecules

bouncing into each other—as the sound wave travels

along. The frequency of a sound is the number of vibra-

tions per second. Within the audible range, frequency

means pitch—the higher the frequency, the higher a

sound’s pitch.

FUNDAL HEIGHT. Measured by a tape measure from

the top of the symphysis pubis, over the arch of the grow-

ing uterus, to the top of the fundus.

FUNDOPLICATION. A surgical procedure that

increases pressure on the lower esophageal sphincter by

stretching and wrapping the upper part of the stomach

around the sphincter.

FUNDUS. The inside of an organ. In the eye, fundus

refers to the back area that can be seen with the

ophthalmoscope.

FUNGAL.Caused by a fungus.

G
GAIT.Walking motions.

GALACTOSE. One of the two simple sugars (glucose

is the other one) that makes up the protein, lactose, found

in milk. Galactose can be toxic in high levels.

GANGLION. Plural, ganglia. A mass of nerve tissue

or a group of neurons.

GANGLIOSIDE. A fatty (lipid) substance found

within the brain and nerve cells.

GANGRENE. Decay or death of body tissue because

the blood supply is cut off. Tissues that have died in this

way must be surgically removed.

GASTRIC LAVAGE. Also called a stomach pump. For

this procedure, a flexible tube is inserted through the

nose, down the throat, and into the stomach. The contents

of the stomach are then suctioned out. The inside of the

stomach is rinsed with a saline (saltwater) solution.

GASTROENTERITIS. Inflammation of the stomach and

intestines that usually causes nausea, vomiting, diarrhea,

abdominal pain, and cramps.

GASTROENTEROLOGIST. A physician who specia-

lizes in diseases of the digestive system.

GASTROESOPHAGEAL REFLUX. The backflow of sto-

mach contents into the esophagus.

GASTROESOPHAGEAL REFLUX DISEASE (GERD). A

disorder of the lower end of the esophagus in which the

lower esophageal sphincter does not open and close nor-

mally. As a result the acidic contents of the stomach can

flow backward into the esophagus and irritate the tissues.
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GASTROINTESTINAL. Pertaining to the digestive

organs and structures, including the stomach and

intestines.

GASTROINTESTINAL (GI) SYSTEM. The body system

involved in digestion, the breaking down and use of

food. It includes the stomach, small intestine, and large

intestine. Also known as the gastrointestinal tract.

GASTROSTOMY TUBE.A tube that is inserted through

a small incision in the abdominal wall and that extends

through the stomach wall into the stomach for the pur-

pose of introducing parenteral feedings. Also called a

gastric tube, gastrointestinal tube, or stomach tube.

GAY BASHING. Physical or verbal violence directed

against homosexuals.

GENDER IDENTITY DISORDER (GID). A strong and

lasting cross-gender identification and persistent discom-

fort with one’s biological gender (sex) role. This discom-

fort must cause a significant amount of distress or

impairment in the functioning of the individual.

GENE. A building block of inheritance, which con-

tains the instructions for the production of a particular

protein, and is made up of a molecular sequence found

on a section of DNA. Each gene is found on a precise

location on a chromosome.

GENE THERAPY. An experimental treatment for cer-

tain genetic disorders in which a abnormal gene is

replaced with the normal copy. Also called somatic-cell

gene therapy.

GENERAL ANESTHESIA. Deep sleep induced by a

combination of medicines that allows surgery to be

performed.

GENETIC. Refers to genes, the basic units of biologi-

cal heredity, which are contained on the chromosomes.

GENETIC DISEASE. A disease that is (partly or com-

pletely) the result of the abnormal function or expression

of a gene; a disease caused by the inheritance and expres-

sion of a genetic mutation.

GENITAL.Refers to the sexual or reproductive organs

that are visible outside the body.

GENITAL HERPES. A life-long, recurrent sexually

transmitted infection caused by the herpes simplex virus

(HSV).

GENOGRAM. A family tree diagram that represents

the names, birth order, sex, and relationships of the mem-

bers of a family. Therapists use genograms to detect

recurrent patterns in the family history and to help the

family members understand their problem(s).

GENU RECURVATUM.Hyperextension of the knee.

GEOPHAGIA. The compulsive eating of earth sub-

stances, including sand, soil, and clay.

GESTATION. The period from conception to birth,

during which the developing fetus is carried in the

uterus.

GESTATIONAL DIABETES. Diabetes of pregnancy

leading to increased levels of blood sugar. Unlike dia-

betes mellitus, gestational diabetes is caused by preg-

nancy and goes away when pregnancy ends.

GHRELIN. A peptide hormone secreted by cells in

the lining of the stomach. Ghrelin is important in appetite

regulation and maintaining the body’s energy balance.

GIGANTISM. Excessive growth, especially in height,

resulting from overproduction of growth hormone during

childhood or adolescence by a pituitary tumor.

Untreated, the tumor eventually destroys the pituitary

gland, resulting in death during early adulthood.

GINGIVA. The gum tissue surrounding the teeth.

GINGIVAL SULCUS. The space between the tooth and

the gum that often traps food and bacteria, leading to per-

iodontal disease.

GINGIVITIS. Inflammation of the gums in which the

margins of the gums near the teeth are red, puffy, and

bleeding. It is most often due to poor dental hygiene.

GLAND. A collection of cells whose function is to

release certain chemicals (hormones) that are important

to the functioning of other, sometimes distantly located,

organs or body systems.

GLANS PENIS. The cone-shaped tip of the penis.

GLAUCOMA. A common eye disease characterized

by increased fluid pressure in the eye that damages the

optic nerve, which carries visual impulses to the brain.

Glaucoma can be caused by another eye disorder, such

as a tumor or congenital malformation, or can appear

without obvious cause, but if untreated it generally leads

to blindness.

GLOBIN. One of the component protein molecules

found in hemoglobin. Normal adult hemoglobin has a

pair each of alpha-globin and beta-globin molecules.

GLOMERULUS. Plural, glomeruli; a network of capil-

laries located in the nephron of the kidney where wastes

are filtered from the blood.

GLOSSOPHOBIA. Fear of speaking.

GLOTTIS. The opening between the vocal cords at

the upper part of the larynx.

GLUCAGON. A hormone produced in the pancreas

that changes glycogen, a carbohydrate stored in muscles

and the liver, into glucose. It can be used to relax mus-
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cles for a procedure such as duodenography. An inject-

able form of glucagon is sometimes used to treat insulin

shock.

GLUCOCORTICOIDS. A general class of adrenal cor-

tical hormones that are mainly active in protecting

against stress and in protein and carbohydrate metabo-

lism. They are widely used in medicine anti-inflamma-

tories and immunosuppresives.

GLUCOSE. A simple sugar that serves as the body’s

main source of energy.

GLUCOSE-6-PHOSPHATE DEHYDROGENASE (G6PD)

DEFICIENCY. A sex-linked hereditary disorder in which

the body lacks an enzyme that normally protects red

blood cells from toxic chemicals. When people with this

condition take certain drugs, their red blood cells break

down, causing anemia.

GLUTEN. A protein found in wheat, rye, barley, and

oats.

GLYCATED HEMOGLOBIN. A test that measures the

amount of hemoglobin bound to glucose. It is a measure

of how much glucose has been in the blood during a two

to three month period beginning approximately one

month prior to sample collection.

GLYCEMIC. The presence of glucose in the blood.

GOITER.Chronic enlargement of the thyroid gland.

GONADOTROPHIN. Hormones that stimulate the

ovary and testicles.

GONADS. Organs that produce gametes (eggs or

sperm), i.e. the ovaries and testes.

GONOCOCCAL. Refers to the bacterium Neisseria
gonorrheae. This bacterium causes gonorrhea, a sexually

transmitted infection of the genitals and urinary tract.

The gonococcal organism may occasionally affect the

eye, causing blindness if not treated.

GONORRHEA. A sexually transmitted disease that

causes infection in the genital organs and may cause dis-

ease in other parts of the body.

GOODNESS OF FIT.A term first used by Thomas and

Chess to describe the importance of children’s interac-

tions with their environment as well as their basic tem-

perament in understanding their later growth and

development.

GOUT. A metabolic disorder characterized by sud-

den recurring attacks of arthritis caused by deposits of

crystals that build up in the joints due to abnormally high

uric acid blood levels.

GRAFT.A transplanted organ or other tissue.

GRAM STAIN. A staining procedure used to visualize

and classify bacteria. The Gram stain procedure allows

the identification of purple (gram positive) organisms

and red (gram negative) organisms. This identification

aids in determining treatment.

GRAM-NEGATIVE. Refers to bacteria that have a cell

wall composed of a thin layer of peptidoglycan sur-

rounded by an outer membrane made of polysaccharides

and proteins. They take on the red color of the counter-

stain used in the Gram stain procedure.

GRANULES. Small packets of reactive chemicals

stored within cells.

GRANULOCYTOPENIA. A condition characterized by

a deficiency of white blood cells.

GRANULOMA. An inflammatory swelling or growth

composed of granulation tissue

GRAY MATTER. Areas of the brain and spinal cord

that are comprised mostly of unmyelinated nerves.

GRIEF REACTION. The normal depression felt after a

traumatic major life occurrence such as the loss of a

loved one.

GROSS MOTOR SKILLS. The abilities required to con-

trol the large muscles of the body for walking, running,

sitting, crawling, and other activities. The muscles

required to perform gross motor skills are generally

found in the arms, legs, back, abdomen and torso.

GROUP B STREPTOCOCCUS. A serotype of strepto-

coccus, Streptococcus agalactiae, which is beta hemoly-

tic and can cause neonatal sepsis, pneumonia, or menin-

gitis if present in the birth canal at the time of delivery

especially when the delivery is difficult.

GROWTH HORMONE. A hormone that eventually

stimulates growth. Also called somatotropin.

GUILLAIN-BARRÉ SYNDROME. Progressive and

usually reversible paralysis or weakness of multiple mus-

cles usually starting in the lower extremities and often

ascending to the muscles involved in respiration. The

syndrome is due to inflammation and loss of the myelin

covering of the nerve fibers, often associated with an

acute infection. Also called acute idiopathic polyneuritis.

H

H2RAS. Medications used to treat some gastroeso-

phageal reflux disease symptoms, for example, Tagamet,

Pepcid, Axid.
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HAEMOPHILUS INFLUENZAE TYPE B. An anaerobic

bacteria associated with human respiratory infections,

conjunctivitis, and meningitis.

HAIR CELLS. Sensory receptors in the inner ear that

transform sound vibrations into messages that travel to

the brain.

HAIR FOLLICLE. The root of a hair (that portion of a

hair below the skin surface) together with its epithelial

and connective tissue coverings.

HAIRBULB. The root of a strand of hair from which

growth and coloration of the hair develops.

HALO EFFECT. An observer bias in which the obser-

ver interprets a child’s actions in a way that confirm the

observer’s preconceived ideas about the child.

HAND-EYE COORDINATION. The ability to grasp or

touch an object while looking at it.

HATHA YOGA. A form of yoga using postures,

breathing methods, and meditation.

HEAD START. A federal program started in 1965 that

provides free education for young children in many low-

income families across the United States.

HEART ATTACK. Damage that occurs to the heart

when one of the coronary arteries becomes narrowed or

blocked.

HEART FAILURE. A condition in which the heart is

unable to pump enough blood to supply the needs of the

body

HEARTBURN. A burning sensation in the chest that

can extend to the neck, throat, and face. It is the primary

symptom of gastroesophageal reflux (the movement of

stomach acid into the esophagus).

HEAT EXHAUSTION. A condition of physical weak-

ness or collapse often accompanied by nausea, muscle

cramps, and dizziness, that is caused by exposure to

intense heat.

HEAT STROKE. A serious condition that results from

exposure to extreme heat. The body loses its ability to

cool itself. Severe headache, high fever, and hot, dry

skin may result. In severe cases, a person with heat stroke

may collapse or go into a coma.

HEAVY METAL.One of 23 chemical elements that has

a specific gravity (a measure of density) at least five

times that of water.

HEIMLICH MANEUVER. An emergency procedure for

removing a foreign object lodged in the airway that is

preventing the person from breathing. To perform the

Heimlich maneuver on a conscious adult, the rescuer

stands behind the victim and encircles his waist. The res-

cuer makes a fist with one hand and places the other

hand on top, positioned below the rib cage and above the

waist. The rescuer then applies pressure by a series of

upward and inward thrusts to force the foreign object

back up the victim’s trachea.

HEMANGIOMA. A benign skin tumor composed of

abnormal blood vessels.

HEMATIN.A drug administered intravenously to halt

an acute porphyria attack. It causes heme biosynthesis to

decrease, preventing the further accumulation of heme

precursors.

HEMATOCRIT. A measure of the percentage of red

blood cells in the total volume of blood in the human

body.

HEMATOMA. A localized collection of blood, often

clotted, in body tissue or an organ, usually due to a break

or tear in the wall of blood vessel.

HEMATURIA. The presence of blood in the urine.

HEME. The iron-containing molecule in hemoglobin

that serves as the site for oxygen binding.

HEMIANOPSIA. Loss of half of the field of vision.

HEMIPLEGIA. Paralysis of one side of the body.

HEMOCHROMATOSIS. An inherited blood disorder

that causes the body to retain excessive amounts of iron.

This iron overload can lead to serious health conse-

quences, including painful joints, diabetes, and liver

damage, if the iron concentration is not lowered.

HEMOCYTOMETER.An instrument used to count pla-

telets or other blood cells.

HEMOGLOBIN. An iron-containing pigment of red

blood cells composed of four amino acid chains (alpha,

beta, gamma, delta) that delivers oxygen from the lungs

to the cells of the body and carries carbon dioxide from

the cells to the lungs.

HEMOGLOBIN A.Normal adult hemoglobin that con-

tains a heme molecule, two alpha-globin molecules, and

two beta-globin molecules.

HEMOGLOBIN ELECTROPHORESIS. A laboratory test

that separates molecules based on their size, shape, or

electrical charge. It is used to identify abnormal hemo-

globins in the blood.

HEMOGLOBINOPATHY. A disorder of hemoglobin,

which can be either the presence of abnormal types of

hemoglobin or abnormal levels of specific types of

hemoglobin, i.e., sickle cell disease and thalessemia.

HEMOLYSIS. The process of breaking down of red

blood cells. As the cells are destroyed, hemoglobin, the
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component of red blood cells which carries the oxygen,

is liberated.

HEMOLYTIC. Able to break down or dissolve red

blood cells.

HEMOLYTIC ANEMIA. A form of anemia character-

ized by chronic premature destruction of red cells in the

bloodstream. Hemolytic anemias are classified as either

inherited or acquired.

HEMOLYTIC-UREMIC SYNDROME (HUS). A poten-

tially fatal complication of E. coli infection characterized
by kidney failure and destruction of red blood cells.

HEMOPHILIA. Any of several hereditary blood coa-

gulation disorders occurring almost exclusively in males.

Because blood does not clot properly, even minor inju-

ries can cause significant blood loss that may require a

blood transfusion, with its associated minor risk of

infection.

HEMORRHAGE. Severe, massive bleeding that is dif-

ficult to control. The bleeding may be internal or

external.

HENOCH-SCHÖNLEIN PURPURA. A syndrome some-

times classified as a hypersensitivity vasculitis, asso-

ciated with a variety of digestive symptoms, pain in the

joints, and kidney involvement. Purpura comes from the

Latin word for ‘‘purple‘‘ and refers to the reddish-purple

spots on the skin caused by leakage of blood from

inflamed capillaries.

HEPARIN. An organic acid that occurs naturally in

the body and prevents blood clots. Heparin is also made

synthetically and can be given as an anticoagulant

treatment.

HEPATIC.Refers to the liver.

HEPATITIS. An inflammation of the liver, with

accompanying liver cell damage or cell death, caused

most frequently by viral infection, but also by certain

drugs, chemicals, or poisons. May be either acute (of

limited duration) or chronic (continuing).

HEPATITIS A. Commonly called infectious hepatitis,

caused by the hepatitis A virus (HAV). Most often

spread by food and water contamination.

HEPATITIS B. An infection of the liver that is caused

by a DNA virus, is transmitted by contaminated blood or

blood derivatives in transfusions, by sexual contact with

an infected person, or by the use of contaminated needles

and instruments.

HEPATITIS B IMMUNE GLOBULIN. HBIG, a blood

serum preparation containing anti-hepatitis-B antibodies

(anti-HBs) that is administered along with HBV to chil-

dren born to hepatitis-B-infected mothers.

HEPATITIS B VIRUS (HBV). Also called Hepadna

virus, the pathogen responsible for hepatitis B infection.

HEREDITARY. Something which is inherited, that is

passed down from parents to offspring. In biology and

medicine, the word pertains to inherited genetic

characteristics.

HEREDITARY ATAXIA. One of a group of hereditary

degenerative diseases of the spinal cord or cerebellum.

These diseases cause tremor, spasm, and wasting of

muscle.

HERMANSKY-PUDLAK SYNDROME. A rare type of

albinism, most common in the Puerto Rican community,

which can cause pigment changes, lung disease, intest-

inal disorders, and blood disorders.

HERNIA. A rupture in the wall of a body cavity,

through which an organ may protrude.

HERNIATION.Bulging of tissue through opening in a

membrane, muscle, or bone.

HERNIORRHAPHY. Surgical repair of a hernia.

HERPES SIMPLEX VIRUS. A virus that can cause fever

and blistering on the skin and mucous membranes.

Herpes simplex 1 infections usually occur on the face

(cold sores) and herpes simplex 2 infections usually

occur in the genital region.

HERPES STOMATITIS. A form of stomatitis caused by

the herpes 1 virus, usually seen in young children.

HERPES ZOSTER VIRUS. Acute inflammatory virus

that attacks the nerve cells on the root of each spinal

nerve with skin eruptions along a sensory nerve ending.

It causes chickenpox and shingles. Also called varicella

zoster virus.

HERPES VIRUS. A family of viruses including herpes

simplex types 1 and 2, and herpes zoster (also called var-

icella zoster). Herpes viruses cause several infections, all

characterized by blisters and ulcers, including chicken-

pox, shingles, genital herpes, and cold sores or fever

blisters.

HERPETIC GINGIVOSTOMATITIS.A severe oral infec-

tion that affects children under five years of age; vesicles

and ulcerations, edematous throat, enlarged painful cer-

vical lymph nodes occur; chills, fever, malaise, bed

breath, and drooling.

HETEROZYGOTE/HETEROZYGOUS. Having two dif-

ferent versions of the same gene.

HIATAL HERNIA. A condition in which part of the

stomach protrudes through the diaphragm into the chest

cavity.

2004 GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

G
lo
ss
ar
y



HIB DISEASE. An infection caused by Haemophilus
influenza type b (Hib). This disease mainly affects chil-

dren under the age of five. In that age group, it is the

leading cause of bacterial meningitis, pneumonia, joint

and bone infections, and throat inflammations.

HIGH. The altered state of consciousness that a per-

son seeks when abusing a substance.

HISTAMINE. A substance released by immune sys-

tem cells in response to the presence of an allergen. It sti-

mulates widening of blood vessels and increased porous-

ness of blood vessel walls so that fluid and protein leak

out from the blood into the surrounding tissue, causing

localized inflammation of the tissue.

HISTOLOGY. The study of tissue structure.

HISTRIONIC PERSONALITY DISORDER. A mental dis-

order characterized by inappropriate attention-seeking

behavior, rapid emotional shifts, and exaggerated

expression of emotion.

HODGKIN’S DISEASE. One of two general types of

lymphoma (cancers that arise in the the lymphatic sys-

tem and can invade other organs), Hodgkin’s disease is

characterized by lymph node enlargement and the pre-

sence of a large polyploid cells called Reed-Sternberg

cells.

HOME CARE. Health care services provided in the

patient’s home. If home health services will be needed

after the patient is discharged, they can be arranged by

the social worker or nursing staff.

HOMEOPATHY. A holistic system of treatment

developed in the eighteenth century. It is based on the

idea that substances that produce symptoms of sickness

in healthy people will have a curative effect when given

in very dilute quantities to sick people who exhibit those

same symptoms. Homeopathic remedies are believed to

stimulate the body’s own healing processes.

HOMEOSTASIS. The balanced internal environment

of the body and the automatic tendency of the body to

maintain this internal ‘‘steady state.’’ Also refers to the

tendency of a family system to maintain internal stability

and to resist change.

HOMOCYSTEINE.An sulfur-containing amino acid.

HOMOPHOBIA. An irrational hatred, disapproval, or

fear of homosexuality and homosexuals.

HOMOZYGOTE/HOMOZYGOUS. Having two identi-

cal copies of a gene.

HONEYMOON PHASE. A period of time shortly fol-

lowing diagnosis of type 1 diabetes during which a

child’s need for insulin may decrease or disappear alto-

gether. The honeymoon phase is transitional, and insulin

requirements eventually increases again.

HORDEOLUM. The medical term for stye, an infec-

tion or small abscess formation in a hair follicle of the

eyelids.

HORMONE. A chemical messenger secreted by a

gland or organ and released into the bloodstream. It tra-

vels via the bloodstream to distant cells where it exerts

an effect.

HORMONE THERAPY. Treating cancers by changing

the hormone balance of the body, instead of by using

cell-killing drugs.

HUMAN DIPLOID CELL VACCINE (HDCV). A rabies

vaccine in which the virus is grown in cultures of human

cells, concentrated, and inactivated for IM or ID

injection.

HUMAN IMMUNODEFICIENCY VIRUS (HIV). A trans-

missible retrovirus that causes AIDS in humans. Two

forms of HIV are now recognized: HIV-1, which causes

most cases of AIDS in Europe, North and South Amer-

ica, and most parts of Africa; and HIV-2, which is chiefly

found in West African patients. HIV-2, discovered in

1986, appears to be less virulent than HIV-1 and may

also have a longer latency period.

HUMAN LEUCKOCYTE ANTIGEN (HLA). A group of

protein molecules located on bone marrow cells that can

provoke an immune response. A donor’s and a reci-

pient’s HLA types should match as closely as possible to

prevent the recipient’s immune system from attacking

the donor’s marrow as a foreign material that does not

belong in the body.

HUMAN PAPILLOMA VIRUS (HPV). A virus that

causes common warts of the hands and feet, as well as

lesions in the genital and vaginal area. More than 50

types of HPV have been identified, some of which are

linked to cancerous and precancerous conditions, includ-

ing cancer of the cervix.

HUNTINGTON’S DISEASE. A rare hereditary disease

that causes progressive chorea (jerky muscle move-

ments) and mental deterioration that ends in dementia.

Huntington’s symptoms usually appear in patients in

their 40s. Also called Huntington’s chorea.

HYALINE MEMBRANE. A fibrous layer that settles in

the alveoli in respiratory distress syndrome and prevents

oxygen from escaping from inhaled air to the

bloodstream.

HYDROCELE. A collection of fluid between two

layers of tissue surrounding the testicle; the most com-

mon cause of painless scrotal swelling.
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HYDROCEPHALUS. An abnormal accumulation of

cerebrospinal fluid within the brain. This accumulation

can be harmful by pressing on brain structures, and

damaging them.

HYDROGEN BREATH TEST. A test used to determine

if a person is lactose intolerant or if abnormal bacteria

are present in the colon.

HYDROPS FETALIS. A condition in which a fetus or

newborn baby accumulates fluids, causing swollen arms

and legs and impaired breathing.

HYDROTHERAPY. The use of water (hot, cold, steam,

or ice) to relieve discomfort and promote physical well-

being. Also called water therapy.

HYDROXYUREA. A drug that has been shown to

induce production of fetal hemoglobin. Fetal hemoglobin

has a pair of gamma-globin molecules in place of the

typical beta-globins of adult hemoglobin. Higher-than-

normal levels of fetal hemoglobin can ameliorate some

of the symptoms of thalassemia.

HYPERACTIVE REFLEXES. Reflexes that persist too

long and may be too strong. For example, a hyperactive

grasp reflex may cause the hand to stay clenched in a

tight fist.

HYPERALIMENTATION. A method of refeeding anor-

exics by infusing liquid nutrients and electrolytes

directly into central veins through a catheter.

HYPERANDROGENISM. The excessive secretion of

androgens.

HYPERBARIC OXYGEN THERAPY. Medical treatment

in which oxygen is administered in specially designed

chambers, under pressures greater than that of the atmo-

sphere, in order to treat specific medical conditions, such

as carbon monoxide poisoning, smoke inhalation, and

certain bacterial infections.

HYPERBILIRUBINEMIA. A condition characterized by

a high level of bilirubin in the blood. Bilirubin is a nat-

ural byproduct of the breakdown of red blood cells, how-

ever, a high level of bilirubin may indicate a problem

with the liver.

HYPERCALCEMIA. A condition marked by abnor-

mally high levels of calcium in the blood.

HYPERCOAGULABLE STATE. (Also called throm-

boembolic state or thrombophilia.) A condition charac-

terized by excess blood clotting.

HYPEREXTENSIBILITY. The ability to extend a joint

beyond the normal range.

HYPERGLYCEMIA. A condition characterized by

excessively high levels of glucose in the blood. It occurs

when the body does not have enough insulin or cannot

use the insulin it does have to turn glucose into energy.

HYPERKALEMIA. An abnormally high level of potas-

sium in the blood.

HYPERLIPIDEMIA. A condition characterized by

abnormally high levels of lipids in blood plasma.

HYPERMOBILITY. Unusual flexibility of the joints,

allowing them to be bent or moved beyond their normal

range of motion.

HYPERNATREMIA. An abnormally high level of

sodium in the blood.

HYPEROSMOTIC. Hypertonic, containing a higher

concentration of salts or other dissolved materials than

normal tissues.

HYPERPHAGIA.Over-eating.

HYPERPLASIA.A condition where cells, such as those

making up the prostate gland, rapidly divide abnormally

and cause the organ to become enlarged.

HYPERPLASTIC. Refers to an increase in the size of

an organ or tissue due to an increase in the number of

cells.

HYPERPLASTIC OBESITY. Excessive weight gain in

childhood, characterized by an increase in the number of

new fat cells.

HYPERPYREXIA. Fever greater than 105.8�F (41�C).

HYPERSENSITIVITY. A condition characterized by an

excessive response by the body to a foreign substance. In

hypersensitive individuals even a tiny amount of allergen

can cause a severe allergic reaction.

HYPERSOMNIA. An abnormal increase of 25% or

more in time spent sleeping. Individuals with hypersom-

nia usually have excessive daytime sleepiness.

HYPERTENSION. Abnormally high arterial blood

pressure, which if left untreated can lead to heart disease

and stroke.

HYPERTHERMIA. Body temperature that is much

higher than normal (i.e. higher than 98.6�F [37�C]).

HYPERTHYROIDISM. A condition characterized by

abnormal over-functioning of the thyroid glands.

Patients are hypermetabolic, lose weight, are nervous,

have muscular weakness and fatigue, sweat more, and

have increased urination and bowel movements. Also

called thyrotoxicosis.

HYPERTONIA. Having excessive muscular tone or

strength.

HYPERTONIC SALINE SOLUTION. Fluid that contains

salt in a concentration higher than that of healthy blood.
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HYPERTROPHIC OBESITY. Excessive weight gain in

adulthood, characterized by expansion of already exist-

ing fat cells.

HYPERTROPHY. An increase in the size of a tissue or

organ brought about by the enlargement of its cells rather

than cell multiplication.

HYPERVENTILATION. Rapid, deep breathing, possi-

bly exceeding 40 breaths/minute. The most common

cause is anxiety, although fever, aspirin overdose, ser-

ious infections, stroke, or other diseases of the brain or

nervous system. Also refers to a respiratory therapy

involving deeper and/or faster breathing to keep the car-

bon dioxide pressure in the blood below normal.

HYPNOGOGIC HALLUCINATION. A vivid, dream-

like hallucination, such as the sensation of falling, that

occurs at the onset of sleep.

HYPNOSIS. The technique by which a trained profes-

sional induces a trance-like state of extreme relaxation

and suggestibility in a patient. Hypnosis is used to treat

amnesia and identity disturbances that occur in dissocia-

tive disorders.

HYPNOTICS.A class of drugs that are used as a seda-

tives and sleep aids.

HYPOCALCEMIA. A condition characterized by an

abnormally low level of calcium in the blood.

HYPOCHROMIC. A descriptive term applied to a red

blood cell with a decreased concentration of

hemoglobin.

HYPOCRETINS. Chemicals secreted in the hypothala-

mus that regulate the sleep/wake cycle.

HYPOGLYCEMIA. A condition characterized by

abnormally low levels of glucose in the blood.

HYPOGLYCEMIC UNAWARENESS. A condition in

which normal warning signals of a blood sugar low, such

as shakiness, sweating, or rapid heartbeat, are no longer

felt.

HYPOKALEMIA. A condition characterized by a defi-

ciency of potassium in the blood.

HYPOMANIA.A milder form of mania that is charac-

teristic of bipolar II disorder.

HYPOPLASIA. An underdeveloped or incomplete tis-

sue or organ usually due to a decrease in the number of

cells.

HYPOPLASTIC. Refers to incomplete or underdeve-

loped tissues or organs. Hypoplastic left heart syndrome

is the most serious type of congenital heart disease.

HYPOPNEA. Shallow or excessively slow breathing

usually caused by partial closure of the upper airway dur-

ing sleep, leading to disruption of sleep.

HYPOSPADIAS. A congenital abnormality of the

penis in which the urethral opening is located on the

underside of the penis rather than at its tip.

HYPOTENSION. Low blood pressure.

HYPOTHALAMUS. A part of the forebrain that con-

trols heartbeat, body temperature, thirst, hunger, body

temperature and pressure, blood sugar levels, and other

functions.

HYPOTHERMIA. A serious condition in which body

temperature falls below 95�F (35 �C). It is usually caused
by prolonged exposure to the cold.

HYPOTHYROIDISM. A disorder in which the thyroid

gland produces too little thyroid hormone causing a

decrease in the rate of metabolism with associated

effects on the reproductive system. Symptoms include

fatigue, difficulty swallowing, mood swings, hoarse

voice, sensitivity to cold, forgetfulness, and dry/coarse

skin and hair.

HYPOTONIA. Having reduced or diminished muscle

tone or strength.

HYPOXEMIA.A condition characterized by an abnor-

mally low amount of oxygen in the arterial blood. It is

the major consequence of respiratory failure, when the

lungs no longer are able to perform their chief function

of gas exchange.

I

IATROGENIC.A condition that is caused by the diag-

nostic procedures or treatments administered by medical

professionals. Iatrogenic conditions may be caused by

any number of things including contaminated medical

instruments or devices, contaminated blood or implants,

or contaminated air within the medical facility.

ICHTHYOSIS. A group of congenital skin disorders

of keratinization characterized by dryness and scaling of

the skin.

IDEAL WEIGHT. Weight corresponding to the lowest

death rate for individuals of a specific height, gender,

and age.

IDENTIFIED PATIENT (IP). The family member in

whom the family’s symptom has emerged or is most

obvious.
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IDENTITY. The condition of being the same with, or

possessing, a character that is well described, asserted, or

defined.

IDIOPATHIC. Refers to a disease or condition of

unknown origin.

ILEUS. An obstruction of the intestines usually

caused by the absence of peristalsis.

IMMERSION. A language education approach in

which English is the only language used.

IMMUNE GLOBULIN. Preparation of antibodies that

can be given before exposure for short-term protection

against hepatitis A and for persons who have already

been exposed to hepatitis A virus. Immune globulin must

be given within two weeks after exposure to hepatitis A

virus for maximum protection.

IMMUNE HYPERSENSITIVITY REACTION. An allergic

reaction that is mediated by mast cells and occurs within

minutes of allergen contact.

IMMUNE RESPONSE. A physiological response of the

body controlled by the immune system that involves the

production of antibodies to fight off specific foreign sub-

stances or agents (antigens).

IMMUNE SYSTEM. The system of specialized organs,

lymph nodes, and blood cells throughout the body that

work together to defend the body against foreign inva-

ders (bacteria, viruses, fungi, etc.).

IMMUNITY. Ability to resist the effects of agents,

such as bacteria and viruses, that cause disease.

IMMUNIZATION. A process or procedure that pro-

tects the body against an infectious disease by stimulat-

ing the production of antibodies. A vaccination is a type

of immunization.

IMMUNOCOMPROMISED. A state in which the

immune system is suppressed or not functioning

properly.

IMMUNODEFICIENCY. A condition in which the

body’s immune response is damaged, weakened, or is

not functioning properly.

IMMUNODEFICIENCY DISEASE. A disease character-

ized chiefly by an increased susceptibility to infection. It

is caused by very low levels of immunoglobulins that

result in an impaired immune system. Affected people

develop repeated infections.

IMMUNOGLOBIN A. A sugar protein with a high

molecular weight that acts like an antibody and is pro-

duced by white blood cells during an immune response.

IMMUNOGLOBULIN E (IGE). A type of protein in

blood plasma that acts as an antibody to activate allergic

reactions. About 50% of patients with allergic disorders

have increased IgE levels in their blood serum.

IMMUNOGLOBULIN G (IGG). Immunoglobulin type

gamma, the most common type found in the blood and

tissue fluids.

IMMUNOSUPPRESSED. A state in which the immune

system is suppressed by medications during the treat-

ment of other disorders, like cancer, or following an

organ transplantation.

IMMUNOTHERAPY. A mode of cancer treatment in

which the immune system is stimulated to fight the

cancer.

IMPACTED TOOTH.Any tooth that is prevented from

reaching its normal position in the mouth by another

tooth, bone, or soft tissue.

IMPACTION. A condition in which earwax has

become tightly packed in the outer ear to the point that

the external ear canal is blocked.

IMPETIGO. A bacterial infection of the skin charac-

terized by skin blistering.

IMPLANTATION. The process in which the fertilized

egg embeds itself in the wall of the uterus.

IMPRESSION. In dentistry, an imprint of the upper or

lower teeth made in a pliable material that sets. When

this material has hardened, it may be filled with plaster,

plastic, or artificial stone to make an exact model of the

teeth.

IMPRINTING.A process that silences a gene or group

of genes. The genes are silenced depending on whether

they are inherited through the egg or the sperm.

INBORN ERROR OF METABOLISM. One of a group of

rare conditions characterized by an inherited defect in an

enzyme or other protein. Inborn errors of metabolism

can cause brain damage and mental retardation if left

untreated. Phenylketonuria, Tay-Sachs disease, and

galactosemia are inborn errors of metabolism.

INCARCERATED HERNIA. A hernia of the bowel that

can not return to its normal place without manipulation

or surgery.

INCEST. Unlawful sexual contact between persons

who are biologically related. Many therapists, however,

use the term to refer to inappropriate sexual contact

between any members of a family, including stepparents

and stepsiblings.

INCIDENCE. The rate of development of a disease in

a given population over time.

INCISOR.One of the eight front teeth.
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INCOMPLETE BREECH. Also called a footling breech,

in this position the baby has one or both feet down

towards the pelvis so that his leg(s) are poised to deliver

first.

INCONTINENCE. A condition characterized by the

inability to control urination or bowel functions.

INCUBATION PERIOD. The time period between

exposure to an infectious agent, such as a virus or bac-

teria, and the appearance of symptoms of illness. Also

called the latent period.

INDEX OF REFRACTION. A constant number for any

material and any given color of light that is an indicator

of the degree of bending of the light caused by that

material.

INDIVIDUALIZED EDUCATIONAL PLAN (IEP). A

detailed description of the educational goals, assessment

methods, behavioral management plan, and educational

performance of a student requiring special education

services.

INFANTILE MASTURBATION. The masturbation by

infants, also called gratification disorder.

INFARCT. An area of dead tissue caused by inade-

quate blood supply.

INFECTIOUS DISEASE. A disease caused by a virus or

a bacterium. Examples of viruses causing an infectious

disease are: HIV-1 virus, herpes simplex, cytomegalo-

virus, Epstein-Barr virus, leukemia virus. Examples of

bacterial infectious diseases are: syphilis and

tuberculosis.

INFLAMMATION. Pain, redness, swelling, and heat

that develop in response to tissue irritation or injury. It

usually is caused by the immune system’s response to

the body’s contact with a foreign substance, such as an

allergen or pathogen.

INFLAMMATORY. Pertaining to inflammation.

INFLECTION. Variations in the pitch or tone of a

voice.

INFLUENZA. An infectious disease caused by a virus

that affects the respiratory system, causing fever, conges-

tion, muscle aches, and headaches.

INFLUENZA VIRUS TYPE. The nature of the proteins

in the outer coat of an influenza virus. Depending on the

proteins, influenza viruses may be classified as A, B,

or C.

INFUSION. Introduction of a substance directly into

a vein or tissue by gravity flow.

INHALANT. Medication that is breathed into the

lungs.

INHIBITED. A type of child defined by Jerome

Kagan and his colleagues as having a low level of

responsiveness to strangers, a reluctance to initiate activ-

ities, and requiring a long time to relax in new situations.

Children with inhibited temperaments appear to be more

susceptible to anxiety disorders, depression, and certain

personality disorders in their later years.

INNER EAR. The interior section of the ear, where

sound vibrations and information about balance are

translated into nerve impulses.

INORGANIC. Pertaining to chemical compounds that

are not hydrocarbons or their derivatives.

INORGANIC CAUSES. Cases of failure to thrive

brought on by a caregiver’s actions.

INPATIENT SURGERY. Surgery that requires an over-

night stay of one or more days in the hospital. The num-

ber of days spent in the hospital after surgery depends on

the type of procedure performed.

INSECTICIDE.Any substance used to kill insects.

INSECURE ATTACHMENT. Develops when a primary

caregiver does not consistently respond in ways that are

warm, affectionate, and sensitive to a baby’s needs.

INSOMNIA.A sleep disorder characterized by inabil-

ity either to fall asleep or to stay asleep.

INSULIN. A hormone or chemical produced by the

pancreas that is needed by cells of the body in order to

use glucose (sugar), a major source of energy for the

human body.

INTELLIGENCE QUOTIENT (IQ). A measure of some-

body’s intelligence, obtained through a series of aptitude

tests concentrating on different aspects of intellectual

functioning.

INTELLIGENCE TEST. A questionnaire or series of

exercises designed to attempt to measure intelligence.

INTERCEPTIVE ORTHODONTICS. Preventative ortho-

dontics; early, simpler orthodontic treatment.

INTERFERON.A potent immune-defense protein pro-

duced by virus-infected cells; used as an anti-cancer and

anti-viral drug.

INTERNATIONAL UNIT (IU). A measurement of bio-

logical activity in which one IU is equal to one mg

(milligram).

INTRACEREBRAL HEMORRHAGE. A cause of some

strokes in which vessels within the brain begin bleeding.

INTRACUTANEOUS. Into the skin, in this case

directly under the top layer of skin.

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH 2009

G
lo
ssary



INTRADERMAL. An injection into a deep layer of

skin.

INTRAMEMBRANOUS OSSIFICATION. The process by

which bone tissue is formed within sheets of connective

tissue.

INTRAMUSCULAR (IM) INJECTION. An injection into

a muscle.

INTRAOCULAR RETINOBLASTOMA. Cancer of the

retina that is limited to the eye and has not spread to

other parts of the body.

INTRAPARTUM. Refers to the period of time that

includes labor and delivery of a baby.

INTRAUTERINE. Situated or occurring in the uterus.

INTRAVENOUS. Into a vein; a needle is inserted into

a vein in the back of the hand, inside the elbow, or some

other location on the body. Fluids, nutrients, and drugs

can be injected. Commonly called IV.

INTRAVENTRICULAR HEMORRHAGE (IVH). A condi-

tion in which fragile blood vessels within the brain burst

and bleed into the hollow chambers (ventricles) of the

brain and into the tissue surrounding them.

INTRINSIC BIAS. An assumed bias that favors one

group over another; as in systems and hand implements

that assume that all people are right-handed.

INTROVERSION. A personal preference for solitary,

non-social activities and settings.

INTUBATION. A procedure in which a tube is

inserted through the mouth and into the trachea to keep

the airway open and to help a patient breathe.

INTUSSUSCEPTION. The slipping or telescoping of

one part of the intestine into the section next to it.

INVOLUTION. The return of a large organ to normal

size.

IONIZING RADIATION. Radiation that can damage

living tissue by disrupting and destroying individual

cells at the molecular level. All types of nuclear radia-

tion—x rays, gamma rays, and beta rays—are potentially

ionizing. Sound waves physically vibrate the material

through which they pass, but do not ionize it.

IONTOPHORESIS. Application of a small electric

current to the skin.

IQ. Intelligence quotient, a measure of intellectual

functioning determined by performance on standardized

intelligence tests. It is usually calculated by dividing an

individual’s mental age (determined by testing) by his/

her chronological age and multiplying that result by 100.

IRON OVERLOAD. A side effect of frequent blood

transfusions in which the body accumulates abnormally

high levels of iron. Iron deposits can form in organs, par-

ticularly the heart, and cause life-threatening damage.

IRRIGATION. Cleansing a wound with large amounts

of water and/or an antiseptic solution. Also refers to the

technique of removing wax (cerumen) from the ear canal

by flushing it with water.

ISCHEMIA. A decrease in the blood supply to an area

of the body caused by obstruction or constriction of

blood vessels.

ISOIMMUNIZATION. The development of antibodies

in a species in response to antigens from the same

species.

ISOTRETINOIN. A powerful vitamin A derivative

used in the treatment of acne.

J

JAUNDICE.A condition in which the skin and whites

of the eyes take on a yellowish color due to an increase

of bilirubin (a compound produced by the liver) in the

blood. Also called icterus.

JET LAG.A temporary disruption of the body’s sleep-

wake rhythm following high-speed air travel across sev-

eral time zones. Jet lag is most severe in people who

have crossed eight or more time zones in 24 hours.

JOINT. The connection point where two bones meet.

JOINT CONTRACTURES. Stiffness of the joints that

prevents full extension.

JOINT DISLOCATION. The displacement of a bone

from its socket or normal position.

JUVENILE ARTHRITIS. A chronic inflammatory dis-

ease characterized predominantly by arthritis with onset

before the sixteenth birthday.

K

KALLMAN’S SYNDROME. A disorder of hypogonado-

tropic hypogonadism, delayed puberty, and anosmia.

Kallman’s syndrome is a birth defect in the brain that

prevents release of hormones and appears as failure of

male puberty.

KAPOSI’S SARCOMA. A cancer characterized by blu-

ish-red nodules on the skin, usually on the lower extremi-

ties, that often occurs in people with AIDS.
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KARYOTYPE. A standard arrangement of photo-

graphic or computer-generated images of chromosome

pairs from a cell in ascending numerical order, from lar-

gest to smallest.

KARYOTYPING. A laboratory test used to study an

individual’s chromosome make-up. Chromosomes are

separated from cells, stained, and arranged in order from

largest to smallest so that their number and structure can

be studied under a microscope.

KASABACH-MERRIT SYNDROME. A combination of

rapidly enlarging hemangioma and thrombocytopenia; it

is usually clinically evident during early infancy, but

occasionally the onset is later. The hemangiomas are

large and may increase in size rapidly and may cause

severe anemia in infants.

KAUFMAN ASSESSMENT BATTERY FOR CHILDREN.An

intelligence and achievement test for children ages 2.5 to

12.5 years.

KAWASAKI SYNDROME. A syndrome of unknown

origin that affects the skin, mucous membranes, and the

immune system of infants and young children. It is

named for the Japanese pediatrician who first identified

it in 1967.

KERATIN. A tough, nonwater-soluble protein found

in the nails, hair, and the outermost layer of skin. Human

hair is made up largely of keratin.

KERATOCONUS. An eye condition in which the cen-

tral part of the cornea bulges outward, interfering with

normal vision. Usually both eyes are affected.

KERNICTERUS. A potentially lethal disease of new-

borns caused by excessive accumulation of the bile pig-

ment bilirubin in tissues of the central nervous system.

KETOACIDOSIS. Usually caused by uncontrolled

type I diabetes, when the body isn’t able to use glucose

for energy. As an alternate source of energy, fat cells are

broken down, producing ketones, toxic compounds that

make the blood acidic. Symptoms of ketoacidosis

include excessive thirst and urination, abdominal pain,

vomiting, rapid breathing, extreme tiredness, and

drowsiness.

KETONES. Poisonous acidic chemicals produced by

the body when fat instead of glucose is burned for

energy. Breakdown of fat occurs when not enough insu-

lin is present to channel glucose into body cells.

KIESSELBACH’S PLEXUS. The mass of blood vessels

on either side of the septum.

KILLER BEES. Hybrids of African bees accidentally

introduced into the wild in South and North America in

1956 and first reported in Texas in 1990. They were first

imported by Brazilian scientists attempting to create a

new hybrid bee to improve honey production.

KINETIC ENERGY. The energy that the body has

because of its motion.

KLEINE-LEVIN SYNDROME. A disorder that occurs

primarily in young males, three or four times a year. The

syndrome is marked by episodes of hypersomnia, hyper-

sexual behavior, and excessive eating.

KLEPTOMANIA. An impulse control disorder in

which one steals objects that are of little or no value.

KLUMPKE’S PALSY OR PARALYSIS.A condition caused

by an injury to the lower brachial plexus, involving the

cervical nerves C7 and C8, and sometimes the thoracic

nerve T1, causing weakness or paralysis in the hands and

fingers.

KOPLIK’S SPOTS. Tiny spots occurring inside the

mouth, especially on the inside of the cheek. These spots

consist of minuscule white dots (like grains of salt or

sand) set onto a reddened bump and are characteristic of

measles.

KYPHOSCOLIOSIS.Abnormal front-to-back and side-

to-side curvature of the spine.

KYPHOSIS.An extreme, abnormal outward curvature

of the spine, with a hump at the upper back.

L
LABYRINTH. The bony cavity of the inner ear.

LACERATION.A cut or separation of skin or other tis-

sue by a tremendous force, producing irregular edges.

Also called a tear.

LACTASE. The enzyme produced by cells that line the

small intestine that allows the body to break down

lactose.

LACTOBACILLUS ACIDOPHILUS. Commonly known

as acidophilus, a bacteria found in yogurt that changes

the balance of the bacteria in the intestine in a beneficial

way.

LACTOBACILLUS BIFIDUS. A beneficial bacteria in

breast milk that interferes with the growth of pathogenic

bacteria in the gastrointestinal tracts of babies, reducing

the incidence of diarrhea. Lactobacillus bifidus can be

added to infant formulas to help control diarrhea.

LACTOGENESIS. The initiation of milk secretion.

LACTO-OVO VEGETARIAN. People who do not eat

meat, but do include dairy products and eggs in their

diets.
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LACTOSE.A sugar found in milk and milk products.

LACTOSE INTOLERANCE. An inability to properly

digest the lactose found in milk and dairy products.

LAMBDOIDAL SUTURE. The suture between the two

parietal bones and the occipital bone in the skull.

LANUGO.A soft, downy body hair that covers a nor-

mal fetus beginning in the fifth month and usually shed

by the ninth month. Also refers to the fine, soft hair that

develops on the chest and arms of anorexic women. Also

called vellus hair.

LAPAROSCOPIC SURGERY. Minimally invasive sur-

gery in which a camera and surgical instruments are

inserted through a small incision.

LAPAROSCOPY. A surgical procedure in which a

small incision is made, usually in the navel, through

which a viewing tube (laparoscope) is inserted. This

allows the doctor to examine abdominal and pelvic

organs. Other small incisions can be mad to insert instru-

ments to perform procedures. Laparoscopy is done to

diagnose conditions or to perform certain types of

surgeries.

LARYNGOMALACIA. A birth defect that causes the

tissues around the larynx to partially collapse and narrow

the air passageway, causing noisy breathing.

LARYNGOSCOPE. An endoscope that is used to

examine the interior of the larynx.

LARYNGOSPASM. Spasmodic closure of the larynx.

LARYNX. Also known as the voice box, the larynx is

the part of the airway that lies between the pharynx and

the trachea. It is composed of cartilage that contains the

apparatus for voice production–the vocal cords and the

muscles and ligaments that move the cords.

LATCHKEY CHILD. A child who must spend part of

the after-school day at home without supervision while

the parents are at work. The name comes from the fact

that such children are given a house or apartment key so

that they can let themselves in when they get home from

school.

LATENT VIRUS.A nonactive virus that is in a dormant

state within a cell. The herpes virus is latent in the ner-

vous system.

LEARNING DISABILITIES. An impairment of the cog-

nitive processes of understanding and using spoken and

written language that results in difficulties with one or

more academic skill sets (e.g., reading, writing,

mathematics).

LEARNING DISORDERS. Academic difficulties

experienced by children and adults of average to above-

average intelligence that involve reading, writing, and/or

mathematics, and which significantly interfere with aca-

demic achievement or daily living.

LEGUMES. A family of plants, including beans, peas,

and lentils, that bear edible seeds in pods. These seeds

are high in protein, fiber, and other nutrients.

LENNOX-GASTAUT SYNDROME. A severe form of

epilepsy that is characterized by the onset in early child-

hood of frequent seizures of multiple types and by devel-

opmental delay.

LENS. The transparent, elastic, curved structure

behind the iris (colored part of the eye) that helps focus

light on the retina. Also refers to any device that bends

light waves.

LEPTIN.A protein hormone that affects feeding beha-

vior and hunger in humans. As of 2004 it was thought

that obesity in humans may result in part from insensitiv-

ity to leptin.

LESION. A disruption of the normal structure and

function of a tissue by an injury or disease process.

Wounds, sores, rashes, and boils are all lesions.

LEUKEMIA. A cancer of the blood-forming organs

(bone marrow and lymph system) characterized by an

abnormal increase in the number of white blood cells in

the tissues. There are many types of leukemias and they

are classified according to the type of white blood cell

involved.

LEUKOCYTE. A white blood cell that defends the

body against invading viruses, bacteria, and cancer cells.

There are five types of leukocytes—neutrophils, baso-

phils, eosinophils, lymphocytes, and monocytes.

LEUKOCYTOSIS. An increased level of white cells in

the blood. Leukocytosis is a common reaction to

infections.

LEUKOTRIENE ANTAGONIST. An agent or class of

drugs which exerts an action opposite to that of

leukotrienes.

LEUKOTRIENES. Substances that are produced by

white blood cells in response to antigens and contribute

to inflammatory and asthmatic reactions.

LEVODOPA (L-DOPA). A substance used in the treat-

ment of Parkinson’s disease. Levodopa can cross the

blood-brain barrier that protects the brain. Once in the

brain, it is converted to dopamine and thus can replace

the dopamine lost in Parkinson’s disease.

LICHEN PLANUS.A noncancerous, chronic itchy skin

disease that causes small, flat purple plaques on wrists,

forearm, ankles.
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LICHENIFICATION. Thickening of the outer layer of

skin cells caused by prolonged scratching or rubbing and

resulting in a leathery or bark-like appearance of the

skin.

LIGAMENT. A type of tough, fibrous tissue that con-

nects bones or cartilage and provides support and

strength to joints.

LIGAND. Any type of small molecule that binds to a

larger molecule. Hyper-IgM syndrome is caused by a

lack of a ligand known as CD40 on the surfaces of the T

cells in the child’s blood.

LIMB-GIRDLE MUSCULAR DYSTROPHY (LGMD). A

form of muscular dystrophy that begins in late childhood

to early adulthood and affects both men and women. It

causes weakness in the muscles around the hips and

shoulders.

LIMBIC SYSTEM. A group of structures in the brain

that includes the hypothalamus, amygdala, olfactory

bulbs, and hippocampus. The limbic system plays an

important part in regulation of human moods and emo-

tions. Many psychiatric disorders are related to malfunc-

tioning of the limbic system.

LIMITED ENGLISH PROFICIENT (LEP).Used to identify

children who have insufficient English to succeed in

English-only classrooms; also called English language

learner (ELL).

LINCOLN-OSERETSKY MOTOR DEVELOPMENT SCALE.

A test that assesses the development of motor skills.

LINDANE. A benzene compound that is used to kill

body and pubic lice. Lindane is absorbed into the louse’s

central nervous system, causing seizures and death.

LIPIDS.Organic compounds not soluble in water, but

soluble in fat solvents such as alcohol. Lipids are stored

in the body as energy reserves and are also important

components of cell membranes. Commonly known as

fats.

LIPOSUCTION. A surgical technique for removing

fat from under the skin by vacuum suctioning.

LISTERIA. An uncommon food-borne, life-threaten-

ing pathogen that can cause perinatal infection, which is

associated with a high rate of fetal loss (including full-

term stillbirths) and serious neonatal disease.

LITHIUM.A medication prescribed to treat the manic

(excited) phases of bipolar disorder.

LIVER BIOPSY. A surgical procedure where a small

piece of the liver is removed for examination. A needle

or narrow tube may be inserted either directly through

the skin and muscle or through a small incision and

passed into the liver for collection of a sample of liver

tissue.

LOCAL ANESTHESIA. Pain-relieving medication used

to numb an area while the patient remains awake. Also

see general anesthesia.

LOCOMOTION. The ability to move from one place

to another.

LOEFFLER’S MEDIUM. A special substance used to

grow diphtheria bacilli to confirm the diagnosis.

LOWER ESOPHAGEAL SPHINCTER (LES). A muscle

located at the base of the esophagus which keeps the sto-

mach contents from coming back into the esophagus.

LUMBAR PUNCTURE. A procedure in which the doc-

tor inserts a small needle into the spinal cavity in the

lower back to withdraw spinal fluid for testing. Also

known as a spinal tap.

LUMEN. The inner cavity or canal of a tube-shaped

organ, such as the bowel.

LUTEINIZING HORMONE. A hormone secreted by

the pituitary gland that regulates the menstrual cycle and

triggers ovulation in females. In males it stimulates the

testes to produce testosterone.

LYME BORRELIOSIS. Another name for Lyme

disease.

LYME DISEASE. An acute, recurrent, inflammatory

disease involving one or a few joints, and transmitted by

the bite of ticks carrying the spiral-shaped bacterium

Borrelia burgdorferi. The condition was originally

described in the community of Lyme, Connecticut, but

has also been reported in other parts of the United States

and other countries. Knees and other large joints are

most commonly involved with local inflammation and

swelling.

LYMPH FLUID. Clear, colorless fluid found in lymph

vessels and nodes. The lymph nodes contain organisms

that destroy bacteria and other disease causing organisms

(also called pathogens).

LYMPH NODES. Small, bean-shaped collections of

tissue located throughout the lymphatic system. They

produce cells and proteins that fight infection and filter

lymph. Nodes are sometimes called lymph glands.

LYMPHADENOPATHY. A disorder characterized by

local or generalized enlargement of the lymph nodes or

lymphatic vessels.

LYMPHANGIOMA.A benign skin tumor composed of

abnormal lymph vessels.
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LYMPHANGITIS. Inflammation of the lymphatic ves-

sels. It often occurs together with lymphadenitis (inflam-

mation of the lymph nodes).

LYMPHATIC VESSELS. Part of the lymphatic system,

these vessels connect lymph capillaries with the lymph

nodes. They carry lymph, a thin, watery fluid resembling

blood plasma and containing white blood cells. Also

called lymphatic channels.

LYMPHOCYTE. A type of white blood cell that parti-

cipates in the immune response. The two main groups

are the B cells that have antibody molecules on their sur-

face and T cells that destroy antigens.

LYMPHOCYTIC LEUKEMIA. An acute form of child-

hood leukemia characterized by the development of

abnormal cells in the bone marrow.

LYMPHOMA. A diverse group of cancers of the lym-

phatic system characterized by abnormal growth of lym-

phatic cells. Two general types are commonly recog-

nized—Hodgkin’s disease and non-Hodgkin’s

lymphoma.

LYSINE. A crystalline basic amino acid essential to

nutrition.

LYSOSOME. A membrane-enclosed compartment in

cells, containing many hydrolytic enzymes, where large

molecules and cellular components are broken down.

M
MACROCYTIC. A descriptive term applied to a larger

than normal red blood cell.

MACROPHAGE. A large white blood cell that engulfs

and digests foreign invaders, such as bacteria and

viruses, in an attempt to stop them from causing disease

within the body.

MACULE.A flat, discolored area on the skin.

MAGNETIC RESONANCE IMAGING (MRI). An ima-

ging technique that uses a large circular magnet and

radio waves to generate signals from atoms in the body.

These signals are used to construct detailed images of

internal body structures and organs, including the brain.

MAJOR DEPRESSIVE DISORDER. A mood disorder

characterized by profound feelings of sadness or despair.

MALABSORPTION. The inability of the digestive

tract to absorb all the nutrients from food due to some

malfunction or disability.

MALADAPTIVE BEHAVIOR. Undesirable and socially

unacceptable behavior that interferes with the acquisition

of desired skills or knowledge and with the performance

of everyday activities.

MALAISE. The medical term for a general condition

of unease, discomfort, or weakness.

MALATHION. An insecticide that can be used in 1%

powdered form to disinfect the clothes of patients with

body lice.

MALFORMATION. An irregular or abnormal forma-

tion or structure.

MALIGNANT. Cells that have been altered such that

they have lost normal control mechanisms and are cap-

able of local invasion and spread to other areas of the

body. Often used to describe a cancer.

MALIGNANT HYPERTHERMIA. A type of reaction

(probably with a genetic origin) that can occur during

general anesthesia and in which the patient experiences a

high fever, muscle rigidity, and irregular heart rate and

blood pressure.

MALIGNANT MELANOMA. The most serious of the

three types of skin cancer, malignant melanoma arises

from the melanocytes, the skin cells that produce the pig-

ment melanin.

MALIGNANT TUMOR. An abnormal proliferation of

cells that can spread to other sites.

MALINGERING. Pretending to be sick in order to be

relieved of an unwanted duty or obtain some other

obvious benefit.

MALLEABILITY. A term that refers to the adaptability

of human temperament; the extent to which it can be

reshaped.

MALOCCLUSION. The misalignment of opposing

teeth in the upper and lower jaws.

MAMMARY.Relating to the breast.

MANDIBLE. The lower jaw, a U-shaped bone

attached to the skull at the temporomandibular joints.

MANIA. An elevated or euphoric mood or irritable

state that is characteristic of bipolar I disorder. This state

is characterized by mental and physical hyperactivity,

disorganization of behavior, and inappropriate elevation

of mood.

MANIC DEPRESSION. A psychiatric disorder charac-

terized by extreme mood swings, ranging between epi-

sodes of acute euphoria (mania) and severe depression;

also called bipolar depression.

MANIC EPISODE. A distinct period of abnormally

and persistently elevated, expansive, or irritable mood,

lasting at least one week, characterized by inflated sense

of self-importance, decreased need for sleep, extreme
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talkativeness, racing thoughts, and excessive participa-

tion in pleasure-seeking activities.

MANIPULATION. Moving muscles or connective tis-

sue to enhance function, ease tension, and reduce pain in

those tissues as well as other beneficial effects.

MANOMETRY.A technique for measuring changes in

pressure.

MANTOUX TEST. A tuberculin skin test. Also called

the PPD (purified protein derivative) test.

MASK. An expressionless look, caused by reduced

movements of the face.

MAST CELLS. A type of immune system cell that is

found in the lining of the nasal passages and eyelids. It

displays a type of antibody called immunoglobulin type

E (IgE) on its cell surface and participates in the allergic

response by releasing histamine from intracellular

granules.

MASTOID BONE. The prominent bone behind the ear

that projects from the temporal bone of the skull.

MASTOIDITIS. An inflammation of the bone behind

the ear (the mastoid bone) caused by an infection spread-

ing from the middle ear to the cavity in the mastoid bone.

MATERNAL SERUM ANALYTE SCREENING. A medical

procedure in which a pregnant woman’s blood is drawn

and analyzed for the levels of certain hormones and pro-

teins. These levels can indicate whether there may be an

abnormality in the unborn child. This test is not a defini-

tive indicator of a problem and is followed by more spe-

cific testing such as amniocentesis or chorionic villus

sampling.

MATERNAL UNIPARENTAL DISOMY. A chromosome

abnormality in which both chromosomes in a pair are

inherited from one’s mother.

MATURATION. The process by which stem cells

transform from immature cells without a specific func-

tion into a particular type of blood cell with defined

functions.

MATURATION DELAY. Developmental language

delay; a language delay caused by the slow maturation of

speech centers in the brain; often causes late talking.

MATURITY.A state of full development or completed

growth.

MAXILLA. The bone of the upper jaw which serves as

a foundation of the face and supports the orbits.

MEAN CORPUSCULAR HEMOGLOBIN CONCENTRA-

TION (MCHC). A measurement of the average concentra-

tion of hemoglobin in a red blood cell.

MEAN CORPUSCULAR VOLUME (MCV). A measure-

ment of the average volume of a red blood cell.

MECKEL’S DIVERTICULUM. A congenital abnormality

of the digestive tract consisting of a small pouch off the

wall of the small bowel that was not reabsorbed before

birth. A Meckel’s diverticulum increases the risk that a

foreign object in the digestive tract will get trapped or

stuck in the small intestine and cause problems.

MECONIUM. A greenish fecal material that forms

the first bowel movement of an infant.

MECONIUM ASPIRATION SYNDROME. Breathing in

of meconium (a newborn’s first stool) by a fetus or new-

born, which can block air passages and interfere with

lung expansion.

MEDICAID. A program jointly funded by state and

federal governments that reimburses hospitals and physi-

cians for the care of individuals who cannot pay for their

own medical expenses. These individuals may be in low-

income households or may have chronic disabilities.

MEDITATION.A practice of concentrated focus upon

a sound, object, visualization, the breath, movement, or

attention itself in order to increase awareness of the pre-

sent moment, reduce stress, promote relaxation, and

enhance personal and spiritual growth.

MEDULLARY THYROID CANCER. A slow-growing

tumor associated with multiple endocrine neoplasia

syndromes.

MEGACOLON. Abnormal dilation (enlargement) of

the colon.

MEGALENCEPHALY. A condition in which the brain

is abnormally large.

MEGALOBLAST. A large erythroblast (a red marrow

cell that synthesizes hemoglobin).

MEGALOCEPHALY.An abnormally large head.

MELANIN. A pigment that creates hair, skin, and eye

color. Melanin also protects the body by absorbing ultra-

violet light.

MELANOMA.A tumor, usually of the skin.

MELENA. The passage of dark stools stained with

blood pigments or with altered blood.

MEMBRANE OXYGENATOR. The artificial lung that

adds oxygen and removes carbon dioxide.

MENARCHE. The first menstrual cycle in a girl’s life.

MENINGES. The three-layer membranous covering

of the brain and spinal cord, composed of the dura mater,

arachnoid, and pia mater. It provides protection for the

brain and spinal cord, as well as housing many blood
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vessels and participating in the appropriate flow of cere-

brospinal fluid.

MENINGITIS. An infection or inflammation of the

membranes that cover the brain and spinal cord. It is

usually caused by bacteria or a virus.

MENINGOENCEPHALITIS. Inflammation of the brain

and its membranes; also called cerebromeningitis or

encephalomeningitis.

MENKES DISEASE. A genetic disease caused by a

mutation on the X chromosome and resulting in impaired

transport of copper from the digestive tract. It was first

identified in 1962.

MENSTRUATION. The periodic discharge from the

vagina of blood and tissues from a nonpregnant uterus.

MENTAL RETARDATION. A condition where an indi-

vidual has a lower-than-normal IQ, and thus is develop-

mentally delayed.

METABOLIC. Refers to the chemical reactions in liv-

ing organisms.

METABOLISM. The sum of all chemical reactions that

occur in the body resulting in growth, transformation of

foodstuffs into energy, waste elimination, and other bod-

ily functions. These include processes that break down

substances to yield energy and processes that build up

other substances necessary for life.

METACOGNITION. Awareness of the process of

cognition.

METALINGUISTIC SKILLS. The ability to analyze lan-

guage and control internal language processing; impor-

tant for reading development in children.

METASTASIS. A secondary tumor resulting from the

spread of cancerous cells from the primary tumor to

other parts of the body.

METHEMOGLOBIN. A compound formed from

hemoglobin by oxidation of its iron component. Methe-

moglobin cannot carry oxygen.

METHIONINE.An amino acid that, when not metabo-

lized properly, allows homocysteine to build up in the

blood. Folic acid aids methionine metabolism.

METHOTREXATE. A drug that interferes with cell

growth and is used to treat rheumatoid arthritis as well as

various types of cancer. Side effects may include mouth

sores, digestive upsets, skin rashes, and hair loss.

METHYLATION TESTING. DNA testing that detects if

a gene is active or if it is imprinted.

METHYLPREDISOLONE. A steroid drug. Methylpredi-

solone administered within eight hours of acute spinal

cord trauma is the first drug shown to improve recovery

from spinal cord injury.

METOPIC SUTURE. Suture extending from the top of

the head down the middle of the forehead to the nose.

MICROCEPHALY.An abnormally small head.

MICROCYTIC. A descriptive term applied to a smal-

ler than normal red blood cell.

MICROFLORA. The bacterial population in the

intestine.

MICRONUTRIENT. An organic compound such as

vitamins or minerals essential in small amounts and

necessary to the growth and health of humans and

animals.

MICROORGANISM. An organism that is too small to

be seen with the naked eye, such as a bacterium, virus, or

fungus.

MIDDLE EAR. The cavity or space between the ear-

drum and the inner ear. It includes the eardrum, the three

little bones (hammer, anvil, and stirrup) that transmit

sound to the inner ear, and the eustachian tube, which

connects the inner ear to the nasopharynx (the back of

the nose).

MIDGET. An individual who is short statured but has

normal body proportions. The term is considered to be

offensive.

MIGRAINE. A throbbing headache that usually

affects only one side of the head. Nausea, vomiting,

increased sensitivity to light, and other symptoms often

accompany a migraine.

MIND-BODY CONNECTION. Rather than relying on

an understanding of the term ‘‘psychosomatic,‘‘ mind-

body medicine acknowledges the influence of thinking

and the cognitive process on the behavior of chemicals

in the body, involving the mind in both creating the con-

ditions for disease and helping to heal the effects of

disease.

MINERALS. Inorganic chemical elements that are

found in plants and animals and are essential for life.

There are two types of minerals: major minerals, which

the body requires in large amounts, and trace elements,

which the body needs only in minute amounts.

MISBEHAVIOR.Behavior outside the norms of accep-

tance within the group.

MISCARRIAGE. Loss of the embryo or fetus and other

products of pregnancy before the twentieth week. Often,

early in a pregnancy, if the condition of the baby and/or

the mother’s uterus are not compatible with sustaining

life, the pregnancy stops, and the contents of the uterus
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are expelled. For this reason, miscarriage is also referred

to as spontaneous abortion.

MITE.An insect parasite belonging to the order Acar-

ina. The organism that causes scabies is a mite.

MITOCHONDRIA. Spherical or rod-shaped structures

of the cell. Mitochondria contain genetic material (DNA

and RNA) and are responsible for converting food to

energy.

MITOCHONDRIAL INHERITANCE. Inheritance asso-

ciated with the mitochondrial genome which is inherited

exclusively from the mother.

MITRAL VALVE PROLAPSE. A heart defect in which

the mitral valve of the heart (which normally controls

blood flow from the left atrium to the left ventricle)

becomes floppy. Mitral valve prolapse may be detected

as a heart murmur but there are usually no symptoms.

MITRAL VALVE STENOSIS. Narrowing of the mitral

valve.

MIXED MANIA.A mental state in which symptoms of

both depression and mania occur simultaneously. Also

called mixed state.

MODELING. A type of teaching method used in

social skills training. Therapists who use this method

may offer positive and negative examples of the beha-

viors that make up a social skill.

MOLARS. The teeth behind the primary canines or

the permanent premolars, with large crowns and broad

chewing surfaces for grinding food.

MONOAMINE OXIDASE (MAO) INHIBITORS. A type

of antidepressant that works by blocking the action of a

chemical substance known as monoamine oxidase in the

nervous system.

MONOCHORIONIC TWINS. Twins that share a single

placenta.

MONONUCLEOSIS. An infection, caused by the

Epstein-Barr virus, that causes swelling of lymph nodes,

spleen, and liver, usually accompanied by extremely

sore throat, fever, headache, and intense long-lasting

fatigue. Also called infectious mononucleosis.

MONOZYGOTIC. From one zygote, as in identical

twins. The zygote is the first cell formed by the union of

sperm and egg.

MORBIDITY.A disease or abnormality. In statistics it

also refers to the rate at which a disease or abnormality

occurs.

MORO REFLEX. A startle response in a newborn,

characterized by spreading the arms with the palms up

and fingers flexed; the reflex usually disappears by two

months of age.

MORPHINE. The principal alkaloid derived from the

opium poppy for use as a pain reliever and sedative. In

its purified form, it is a white, bitter-tasting crystalline

powder.

MORPHOLOGY. Literally, the study of form. In med-

icine, morphology refers to size, shape, and structure

rather than function.

MOSAIC. A term referring to a genetic situation in

which an individual’s cells do not have the exact same

composition of chromosomes. In Down syndrome, this

may mean that some of the individual’s cells have a nor-

mal 46 chromosomes, while other cells have an abnor-

mal 47 chromosomes.

MOSAICISM. A genetic condition resulting from a

mutation, crossing over, or nondisjunction of chromo-

somes during cell division, causing a variation in the

number of chromosomes in the cells.

MOTILITY. The movement or capacity for movement

of an organism or body organ. Indigestion is sometimes

caused by abnormal patterns in the motility of the

stomach.

MOTOR COORDINATION (MC). Related to move-

ment of parts of the body, particularly the use of the

hands and coordination of eye-hand motion.

MOTOR NEURON.A nerve cell that specifically con-

trols and stimulates voluntary muscles.

MOTOR SKILLS. Controlled movements of muscle

groups. Fine motor skills involve tasks that require dex-

terity of small muscles, such as buttoning a shirt. Tasks

such as walking or throwing a ball involve the use of

gross motor skills.

MOTTLING. Fluorosis; spotting on the teeth due to

excess fluoride as the tooth enamel is forming.

MOURN. To express grief or sorrow, usually for a

death.

MUCIN. A protein in saliva that combines with

sugars in the mouth to form plaque.

MUCOCILIARY ESCALATOR. The coordinated action

of tiny projections on the surfaces of cells lining the

respiratory tract, which moves mucus up and out of the

lungs.

MUCOCUTANEOUS LYMPH NODE SYNDROME

(MLNS). Another name for Kawasaki syndrome. The

name comes from the key symptoms of the disease,

which involve the mucous membranes of the mouth and

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH 2017

G
lo
ssary



throat, the skin, and the lymph nodes. MLNS is a poten-

tially fatal inflammatory disease of unknown cause.

MUCOLYTIC. An agent that dissolves or destroys

mucin, the chief component of mucus.

MUCOPOLYSACCHARIDE. A complex molecule

made of smaller sugar molecules strung together to form

a chain. It is found in mucous secretions and intercellular

spaces.

MUCOSAL.Refers to the mucous membrane.

MUCUS. The thick fluid produced by the mucous

membranes that line many body cavities and structures.

It contains mucin, white blood cells, water, inorganic

salts, and shed cells, and it serve to lubricate body parts

and to trap particles of dirt or other contaminants.

MULTICULTURAL EDUCATION. A social or educa-

tional theory that encourages interest in many cultures

within a society rather than in only a mainstream culture.

MULTIFACTORIAL. Describes a disease that is the

product of the interaction of multiple genetic and envir-

onmental factors.

MULTIFOCAL. Having many focal points. When

referring to a disease, it means that damage caused by

the disease occurs at multiple sites. When referring to a

cancer, it means that more than one tumor is present.

MULTIPLE RETINAL HEMORRHAGES. Bleeding in the

back of the eye.

MULTIPLE SCLEROSIS. A progressive, autoimmune

disease of the central nervous system characterized by

damage to the myelin sheath that covers nerves. The dis-

ease, which causes progressive paralysis, is marked by

periods of exacerbation and remission.

MULTI-TASKING. Performing multiple duties or tak-

ing on multiple responsibilities and roles simultaneously.

MUNCHAUSEN SYNDROME. A factitious disorder in

which a patient intentionally acts physically ill without

obvious benefit.

MUSCLE SPASM. Localized muscle contraction that

occurs when the brain signals the muscle to contract.

MUSCLE TONE. Also termed tonus; the normal state

of balanced tension in the tissues of the body, especially

the muscles.

MUSCLE WEAKNESS.Reduction in the strength of one

or more muscles.

MUSCULAR DYSTROPHY. A group of inherited dis-

eases characterized by progressive wasting of the

muscles.

MUTATION. A permanent change in the genetic

material that may alter a trait or characteristic of an indi-

vidual, or manifest as disease. This change can be trans-

mitted to offspring.

MYCTOPHOBIA. Fear of darkness.

MYELIN. A fatty sheath surrounding nerves through-

out the body that helps them conduct impulses more

quickly.

MYELOGRAM. An x-ray image of the spinal cord,

spinal canal, and nerve roots taken with the aid of a con-

trast dye.

MYOCARDITIS. Inflammation of the heart muscle

(myocardium).

MYOCLONUS. Involuntary contractions of a muscle

or an interrelated group of muscles. Also known as myo-

clonic seizures.

MYOPATHY. Any abnormal condition or disese of

muscle tissue, characterized by muscle weakness and

wasting.

MYOSITIS. Inflammation of the muscle.

MYOTONIC DYSTROPHY. A form of muscular dys-

trophy, also known as Steinert’s disease, that affects both

men and women. It is characterized by delay in the abil-

ity to relax muscles after forceful contraction (myotonia)

and wasting of muscles, as well as other abnormalities.

MYRINGOTOMY. A surgical procedure in which an

incision is made in the ear drum to allow fluid or pus to

escape from the middle ear.

MYXEDEMA. Severe hypothyroidism, characterized

by swelling of the face, hands, and feet, an enlarged ton-

gue, horseness, and physical and mental sluggishness.

N

NAIL BED. The layer of tissue underneath the nail.

NARCOLEPSY. A life-long sleep disorder marked by

four symptoms: sudden brief sleep attacks, cataplexy (a

sudden loss of muscle tone usually lasting up to 30 min-

utes), temporary paralysis, and hallucinations. The hallu-

cinations are associated with falling asleep or the transi-

tion from sleeping to waking.

NARCOTIC. A drug derived from opium or com-

pounds similar to opium. Such drugs are potent pain

relievers and can affect mood and behavior. Long-term

use of narcotics can lead to dependence and tolerance.

Also known as a narcotic analgesic.
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NASAL ENDOSCOPY. A procedure that involves

inserting a tiny camera into the nose in order to look at

blood vessels and nasal structures.

NASAL SEPTUM. The partition that separates the

nostrils.

NASOGASTRIC TUBE. A long, flexible tube inserted

through the nasal passages, down the throat, and into the

stomach.

NASOPHARYNX. One of the three regions of the

pharynx, the nasopharynx is the region behind the nasal

cavity.

NEBULIZER.A device that turns liquid forms of med-

ication into a fine spray that can be inhaled.

NECROSIS. Localized tissue death due to disease or

injury, such as a lack of oxygen supply to the tissues.

NECROTIZING. Causing the death of a specific area

of tissue. Human bites frequently cause necrotizing

infections.

NECROTIZING ENTEROCOLITIS. A serious bacterial

infection of the intestine that occurs primarily in sick or

premature newborn infants. It can cause death of intest-

inal tissue (necrosis) and may progress to blood poison-

ing (septicemia).

NEONATAL. Refers to the first 28 days of an infant’s

life.

NEONATE. A newborn infant, from birth until 28

days of age.

NEONATOLOGIST. A physician (pediatrician) who

has special training in the care of newborn infants.

NEOPLASM.An abnormal formation of new tissue. A

neoplasm may be malignant or benign.

NEPHROLOGIST. A physician who specializes in

treating diseases of the kidney.

NERVE CONDITION VELOCITY (NCV). Technique for

studying nerve or muscle disorders, measuring the speed

at which nerves transmit signals.

NERVE GROWTH FACTOR. A protein resembling

insulin that affects the growth and maintenance of nerve

cells

NERVOUS SYSTEM. The system that transmits infor-

mation, in the form of electrochemical impulses,

throughout the body for the purpose of activation, coor-

dination, and control of bodily functions. It is comprised

of the brain, spinal cord, and nerves.

NERVOUS TIC. A repetitive, involuntary action, such

as the twitching of a muscle or repeated blinking.

NEURODEGENERATIVE DISEASE. A disease in which

the nervous system progressively and irreversibly

deteriorates.

NEURODERMATITIS. An itchy skin disease (also

called lichen simplex chronicus) found in nervous,

anxious people.

NEUROFIBROMA. A soft tumor usually located on a

nerve.

NEUROFIBROMATOSIS.A progressive genetic condi-

tion often including multiple café-au-lait spots, multiple

raised nodules on the skin (neurofibromas), developmen-

tal delays, slightly larger head size, and freckles in the

armpits, groin, and iris. Also known as von Recklinghau-

sen’s disease.

NEUROIMAGING. The use of x-ray studies and mag-

netic resonance imaging (MRI) to detect abnormalities

or trace pathways of nerve activity in the central nervous

system.

NEUROLEPTIC DRUG. Another name for the older

type of antipsychotic medications, such as haloperidol

and chlorpromazine, prescribed to treat psychotic

conditions.

NEUROLOGICAL. Relating to the brain and central

nervous system.

NEUROLOGICAL DISORDERS. Pathological condi-

tions relating to the brain and/or nervous system.

NEUROLOGIST. A doctor who specializes in disor-

ders of the nervous system, including the brain, spinal

cord, and nerves.

NEUROLOGY. The study of nerves.

NEUROLYSIS. The destruction of nerve tissue or

removal of scar tissue surrounding a nerve.

NEUROMA. Scar tissue that forms around a nerve; a

tumor derived from nerve tissue.

NEURONS. Any of the conducting cells of the ner-

vous system that transmit signals.

NEUROPATHY. A disease or abnormality of the per-

ipheral nerves (the nerves outside the brain and spinal

cord). Major symptoms include weakness, numbness,

paralysis, or pain in the affected area.

NEUROPSYCHOLOGICAL. Referring to the interac-

tion between the nervous system and cognitive function,

the influence of one function on the other.

NEUROPSYCHOLOGICAL TESTING. Tests used to

evaluate patients who have experienced a traumatic

brain injury, brain damage, or organic neurological pro-

blems (e.g., dementia). It may also be used to evaluate

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH 2019

G
lo
ssary



the progress of a patient who has undergone treatment or

rehabilitation for a neurological injury or illness.

NEUROPSYCHOLOGIST. A clinical psychologist who

specializes in assessing psychological status caused by a

brain disorder.

NEUROSURGEON. Physician who performs surgery

on the nervous system.

NEUROTOXIN. A poison that acts directly on the

central nervous system.

NEUROTRANSMITTER. A chemical messenger that

transmits an impulse from one nerve cell to the next.

NEUTROPENIA. A condition in which the number of

neutrophils, a type of white blood cell (leukocyte) is

abnormally low.

NEUTROPHIL. The primary type of white blood cell

involved in inflammation. Neutrophils are a type of gran-

ulocyte, also known as a polymorphonuclear leukocyte.

They increase in response to bacterial infection and

remove and kill bacteria by phagocytosis.

NEVUS (PLURAL, NEVI). The medical term for any

anomaly of the skin that is present at birth, including

moles and birthmarks.

NICOTINE. A colorless, oily chemical found in

tobacco that makes people physically dependent on

smoking. It is poisonous in large doses.

NICOTINE REPLACEMENT THERAPY. A method of

weaning a smoker away from both nicotine and the oral

fixation that accompanies a smoking habit by giving the

smoker smaller and smaller doses of nicotine in the form

of a patch or gum.

NITRATE. A food additive, commonly found in pro-

cessed meats, that may be a headache trigger for some

people.

NITS. The eggs produced by head or pubic lice,

usually grayish white in color and visible at the base of

hair shafts.

NOCICEPTOR.A nerve cell that is capable of sensing

pain and transmitting a pain signal.

NOCTURNAL ENURESIS. Involuntary discharge of

urine during the night.

NOCTURNAL LEG CRAMPS. Cramps that may be

related to exertion and awaken a person during sleep.

NOCTURNAL MYOCLONUS. A disorder in which the

patient is awakened repeatedly during the night by

cramps or twitches in the calf muscles. Also sometimes

called periodic limb movement disorder.

NONCOMEDOGENIC.A substance that does not con-

tribute to the formation of blackheads or pimples on the

skin.

NON-CONDUCTING MATERIALS. Also called insula-

tors, materials through which electric current does not

propagate. Examples are ceramics, rubber, wood.

NON-CUSTODIAL PARENT. A parent who does not

have legal custody of a child.

NONDISJUNCTION.An event that takes place during

cell division in which a chromosome pair does not sepa-

rate as it should. The result is an abnormal number of

chromosomes in the daughter cells produced by that cell

division.

NONPHARMACOLOGICAL. Referring to therapy that

does not involve drugs.

NONPRODUCTIVE. A cough in which no mucus is

coughed up, also called dry cough.

NON-RAPID EYE MOVEMENT (NREM) SLEEP.A type of

sleep that differs from rapid eye movement (REM) sleep.

The four stages of NREM sleep account for 75–80% of

total sleeping time.

NONRHYTHMIC. Having uneven sleep and eating

patterns.

NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

(NSAIDS).A group of drugs, including aspirin, ibuprofen,

and naproxen, that are taken to reduce fever and inflam-

mation and to relieve pain. They work primarily by inter-

fering with the formation of prostaglandins, enzymes

implicated in pain and inflammation.

NOREPINEPHRINE. A hormone secreted by certain

nerve endings of the sympathetic nervous system, and by

the medulla (center) of the adrenal glands. Its primary

function is to help maintain a constant blood pressure by

stimulating certain blood vessels to constrict when the

blood pressure falls below normal.

NORMOCHROMIC. A descriptive term applied to a

red blood cell with a normal concentration of

hemoglobin.

NORMOCYTIC. A descriptive term applied to a red

blood cell of normal size.

NORM-REFERENCED TEST. A test that measures the

performance of a student against the performance of a

group of other individuals.

NORMS. A fixed or ideal standard; a normative or

mean score for a particular age group.

NOSOCOMIAL INFECTION. An infection acquired in

a hospital setting.
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NUCHAL TRANSLUCENCY. A pocket of fluid at the

back of an embryo’s neck, visible via ultrasound. When

this pocket of fluid is thickened, it may indicate that the

infant will be born with a congenital cardiovascular

defect.

NUCLEAR FAMILY. The basic family unit, consisting

of a father, a mother, and their biological children.

NURSEMAID’S ELBOW. An injury to the ligament

(strong band of tissue) that keeps the two bones of the

forearm in the correct place.

NURSING UNIT. The floor or section of the hospital

where patient rooms are located.

NUTRIENT. Substances in food that supply the body

with the elements needed for metabolism. Examples of

nutrients are vitamins, minerals, carbohydrates, fats, and

proteins.

NUTRITION THERAPY. Nutrition assessment, coun-

seling, and education, usually provided by registered

dietitians.

NYSTAGMUS. An involuntary, rhythmic movement

of the eyes.

O
OBESITY. An abnormal accumulation of body fat,

usually 20% or more over an individual’s ideal body

weight.

OBSERVATION. Infants and children watch an object,

although not actively engaged in it, as in watching a

mobile.

OBSESSION. A persistent image, idea, or desire that

dominates a person’s thoughts or feelings.

OBSESSIVE-COMPULSIVE DISORDER. An anxiety dis-

order marked by the recurrence of intrusive or disturbing

thoughts, impulses, images, or ideas (obsessions) accom-

panied by repeated attempts to supress these thoughts

through the performance of certain irrational and ritualis-

tic behaviors or mental acts (compulsions).

OCCLUSION. The way upper and lower teeth fit

together during biting and chewing. Also refers to the

blockage of some area or channel of the body.

OCCLUSIONAL. Referring to a type of injury caused

by the closing of the teeth on a finger or other body part.

Occlusional injuries are also called chomping injuries.

OCCULSION THERAPY. A type of treatment for

amblyopia in which the good eye is patched for a period

of time, thus forcing the use of the weaker eye.

OCCUPATIONAL THERAPIST. A healthcare provider

who specializes in adapting the physical environment to

meet a patient’s needs. An occupational therapist also

assists patients and caregivers with activities of daily liv-

ing and provide instructions on wheelchair use or other

adaptive equipment.

OCULOPHARYNGEAL MUSCULAR DYSTROPHY. A

type of muscular dystrophy that affects adults of both

sexes, causing weakness in the eye muscles and throat.

ODYNOPHAGIA. Pain in swallowing.

OFF-LABEL USE. Prescribing a drug for a population

(e.g., pediatric) or condition for which it was not origin-

ally approved by the U.S. FDA. For example, sulfony-

lurea drugs are not FDA approved for use in children

with type 2 diabetes due to a lack of clinical studies in

pediatric populations, but a physician may prescribe

them in an off-label use of the drug.

OLIGOHYDRAMNIOS. A reduced amount of amnio-

tic fluid, whose causes include non-functioning kidneys

and premature rupture of membranes. Without amniotic

fluid to breathe, a baby will have underdeveloped and

immature lungs.

OMPHALOCELE. A birth defect in which the bowel

and sometimes the liver protrudes through an opening in

the baby’s abdomen near the umbilical cord.

ONCOLOGIST. A physician specializing in the diag-

nosis and treatment of cancer

OOCYST. A developmental stage of certain parasitic

organisms, including those responsible for malaria and

toxoplasmosis, in which the zygote of the organism is

enclosed in a cyst.

OPEN BITE. A malocclusion in which some teeth do

not meet the opposing teeth.

OPHIDIAPHOBIA. Fear of snakes.

OPHTHALMOLOGIST. A physician who specializes

in the anatomy and physiology of the eyes and in the

diagnosis and treatment of eye diseases and disorders.

OPIUM LATEX. The milky juice or sap of the opium

poppy, used to produce morphine.

OPPORTUNISTIC INFECTION. An infection that is

normally mild in a healthy individual, but which takes

advantage of an ill person’s weakened immune system to

move into the body, grow, spread, and cause serious

illness.

OPPOSITIONAL DEFIANT DISORDER. An emotional

and behavioral disorder of children and adolescents char-

acterized by hostile, deliberately argumentative, and

defiant behavior towards authority figures that lasts for

longer than six months.
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OPTIC NERVE. A bundle of nerve fibers that carries

visual messages from the retina in the form of electrical

signals to the brain.

ORAL LESIONS. A single infected sore in the skin

around the mouth or mucous membrane inside of the

oral cavity.

ORAL REHYDRATION SOLUTION (ORS).A liquid pre-

paration of electrolytes and glucose developed by the

World Health Organization that can decrease fluid loss

in persons with diarrhea. Originally developed to be pre-

pared with materials available in the home, commercial

preparations have recently come into use.

ORBIT. The eye socket which contains the eyeball,

muscles, nerves, and blood vessels that serve the eye.

ORCHIOPEXY. A surgical procedure that places an

undescended testicle in the scrotum and/or attaches a tes-

ticle to the scrotum.

ORCHITIS. Inflammation of one or both testes,

accompanied by swelling, pain, fever, and a sensation of

heaviness in the affected area.

OREXIN. Another name for hypocretin, a chemical

secreted in the hypothalmus that regulates the sleep/

wake cycle. Narcolepsy is sometimes described as an

orexin deficiency syndrome.

ORGANELLE. A specialized structure within a cell,

which is separated from the rest of the cell by a mem-

brane composed of lipids and proteins, where chemical

and metabolic functions take place.

ORGANIC CAUSES. Underlying medical or physical

disorders causing failure to thrive.

ORGANISM. A single, independent unit of life, such

as a bacterium, a plant, or an animal.

ORGANOGENESIS. The formation of organs during

development.

ORGASM. Another word for sexual climax. In the

male, orgasm is usually accompanied by ejaculation but

may be experienced as distinct from ejaculation.

OROPHARYNX. One of the three regions of the phar-

ynx, the oropharynx is the region behind the mouth.

ORTHOGNATIC SURGERY. Surgery to alter the rela-

tionships of the teeth and/or supporting bones, usually in

conjunction with orthodontic treatment.

ORTHOPEDIST.A doctor specializing in treatment of

the musculoskeletal system.

ORTHOSIS. An external device, such as a splint or a

brace, that prevents or assists movement.

OSMOLALITY. The concentration of osmolar parti-

cles in the blood (or other solutions) that can help deter-

mine if the body is dehydrated.

OSSICLES. The three small bones of the middle ear:

the malleus (hammer), the incus (anvil) and the stapes

(stirrup). These bones help carry sound from the eardrum

to the inner ear.

OSTEOARTHRITIS.A noninflammatory type of arthri-

tis, usually occurring in older people, characterized by

degeneration of cartilage, enlargement of the margins of

the bones, and changes in the membranes in the joints.

Also called degenerative arthritis.

OSTEOCLAST. A large, multinuclear cell involved in

the physiological destruction and absorption of bone.

OSTEOGENESIS IMPERFECTA. An inherited disorder

of the connective tissues that involves multiple symp-

toms, including weakened bones that break easily.

OSTEOLOGIST. A doctor who specializes in the ske-

letal system.

OSTEOMALACIA. A bone disease that occurs in

adults due to a prolonged period of vitamin D deficiency.

It is characterized by softening of the bone and is some-

times referred to as adult rickets.

OSTEOMYELITIS. An infection of the bone and bone

marrow, usually caused by bacteria.

OSTEOPOROSIS. Literally meaning ‘‘porous bones,’’

this condition occurs when bones lose an excessive

amount of their protein and mineral content, particularly

calcium. Over time, bone mass and strength are reduced

leading to increased risk of fractures.

OSTOMY. A surgically-created opening in the abdo-

men for elimination of waste products (urine or stool).

OTALGIA. The medical term for pain in the ear.

Impacted cerumen can sometimes cause otalgia.

OTITIS. Inflammation of the ear, which may be

marked by pain, fever, abnormalities of hearing, hearing

loss, noise in the ears, and dizzy spells.

OTITIS MEDIA. Inflammation or infection of the mid-

dle ear space behind the eardrum. It commonly occurs in

early childhood and is characterized by ear pain, fever,

and hearing problems.

OTOACOUSTIC EMISSION (OAE). Sounds or echoes

created by vibrations of hair cells in the cochlea in

response to sound; used to screen for hearing impairment

in newborns.

OTOLARYNGOLOGIST. A doctor who is trained to

treat injuries, defects, diseases, or conditions of the ear,
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nose, and throat. Also sometimes known as an

otorhinolaryngologist.

OTOSCOPE.A hand-held instrument with a tiny light

and a funnel-shaped attachment called an ear speculum,

which is used to examine the ear canal and eardrum.

OUTER EAR. Outer visible portion of the ear that col-

lects and directs sound waves toward the tympanic mem-

brane by way of a canal which extends inward through

the temporal bone.

OUTPATIENT SURGERY. Also called same-day or

ambulatory surgery. The patient arrives for surgery and

returns home on the same day. Outpatient surgery can

take place in a hospital, surgical center, or outpatient

clinic.

OVA. The plural of ovum, it is the female reproduc-

tive cell.

OVARY.One of the two almond-shaped glands in the

female reproductive system responsible for producing

eggs and the sex hormones estrogen and progesterone.

OVERBITE. Protrusion of the upper teeth over the

lower teeth.

OVER-THE-COUNTER TREATMENTS. Medications that

can be purchased without a prescription.

OVERWEIGHT. Being 25–29% over the recom-

mended healthy body weight for a specific age and

height, as established by calculating body mass index.

OVULATE. To release a mature egg for fertilization.

OVULATION. The monthly process by which an

ovarian follicle ruptures releasing a mature egg cell.

OXIDATIVE STRESS. A condition where the body is

producing an excess of oxygen-free radicals.

OXYGENATE. To supply with oxygen.

OXYGENATED BLOOD. Blood carrying oxygen

through the body.

OXYTOCIN. A hormone that stimulates the uterus to

contract during child birth and the breasts to release

milk.

OZONE. A form of oxygen with three atoms in its

molecule (O3), produced by an electric spark or ultravio-

let light passing through air or oxygen. A layer of ozone

about 15 mi (24 km) above Earth’s surface helps protect

living things from the damaging effects of the sun’s

ultraviolet rays. Ozone is used therapeutically as a disin-

fectant and oxidative agent.

P
PAGET’S DISEASE. A chronic disorder of unknown

cause usually affecting middle aged and elderly people

and characterized by enlarged and deformed bones.

Changes in the normal mechanism of bone formation

occur in Paget’s disease and can cause bones to weaken,

resulting in bone pain, arthritis, deformities, and frac-

tures. Also known as osteitis deformans.

PAGOPHAGIA. The compulsive eating of ice.

PALATAL LENGTHENING (PALATAL PUSHBACK). A

surgical procedure in which tissue from the front part of

the mouth is moved back to lengthen it.

PALATE. The roof of the mouth.

PALILALIA. A complex vocal tic in which the child

repeats his or her own words, songs, or other utterances.

PALLIATIVE. Referring to a drug or a form of care

that relieves pain without providing a cure. Persons in

severe pain from terminal cancer are often prescribed

narcotics as palliative care.

PALLOR. Extreme paleness in the color of the skin.

PALMAR.Referring to the palm of the hand.

PALMAR GRASP. A young infant’s primitive ability

to hold an object in the palm by wrapping fingers and

thumb around it from one side.

PALPITATIONS.Rapid and forceful heartbeat.

PALSY.Uncontrolable tremors.

PANCARDITIS. Inflammation of the lining of the

heart, the sac around the heart, and the muscle of the

heart.

PANCREAS. A five-inch-long gland that lies behind

the stomach and next to the duodenum. The pancreas

releases glucagon, insulin, and some of the enzymes

which aid digestion.

PANCREATIC INSUFFICIENCY. Reduction or absence

of pancreatic secretions into the digestive system due to

scarring and blockage of the pancreatic duct.

PANDAS DISORDERS. A group of childhood disor-

ders associated with such streptococcal infections as

scarlet fever and strep throat. The acronym stands for

Pediatric Autoimmune Neuropsychiatric Disorders

Associated with Streptococci.

PANDEMIC. A disease that occurs throughout a

regional group, the population of a country, or the world.

PANHYPOPITUITARISM. Generalized decrease of all

of the anterior pituitary hormones.
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PANTOPHOBIA. Fear of everything.

PAP TEST.A screening test for precancerous and can-

cerous cells on the cervix. This simple test is done during

a routine pelvic exam and involves scraping cells from

the cervix. These cells are then stained and examined

under a microscope. Also known as the Papanicolaou

test.

PAPULE.A solid, raised bump on the skin.

PARALLEL PLAY. Toddlers play side by side but sel-

dom try to interact with each other, playing separately

with similar toy.

PARALYSIS. Loss of the ability to move one or more

parts of the body voluntarily due to muscle or nerve

damage.

PARAMYXOVIRUS. A genus of viruses that includes

the causative agent of mumps.

PARASOMNIA. A type of sleep disorder character-

ized by abnormal changes in behavior or body functions

during sleep, specific stages of sleep, or the transition

from sleeping to waking.

PARASYMPATHETIC GANGLION CELL. Type of nerve

cell normally found in the wall of the colon.

PARATHYROID GLAND. A pair of glands adjacent to

the thyroid gland that primarily regulate blood calcium

levels.

PARATHYROID HORMONE. A chemical substance

produced by the parathyroid glands. This hormone plays

a major role in regulating calcium concentration in the

body.

PARENTERAL NUTRITION. Liquid nutrition usually

provided intravenously.

PARKINSONISM. A set of symptoms originally asso-

ciated with Parkinson disease that can occur as side

effects of neuroleptic medications. The symptoms

include trembling of the fingers or hands, a shuffling

gait, and tight or rigid muscles.

PARKINSON’S DISEASE.A slowly progressive disease

that destroys nerve cells in the basal ganglia and thus

causes loss of dopamine, a chemical that aids in trans-

mission of nerve signals (neurotransmitter). Parkinson’s

is characterized by shaking in resting muscles, a stooping

posture, slurred speech, muscular stiffness, and

weakness.

PAROTITIS. Inflammation and swelling of one or

both of the parotid salivary glands.

PAROXYSMAL HYPERCYANOIC ATTACKS. Sudden

episodes of cyanosis resulting from the circulation of

deoxygenated blood to the body.

PARVOVIRUS B19. A virus that commonly infects

humans; about 50% of all adults have been infected

sometime during childhood or adolescence. Parvovirus

B19 infects only humans. An infection in pregnancy can

cause the unborn baby to have severe anemia and the

woman may have a miscarriage.

PASSIVE IMMUNITY. The body reception of proteins

that act as antibodies instead of making the antibodies

itself. Immunoglobulins may produce this immunity. All

babies have antibodies from their mothers, which give

them short-term protection.

PASSIVE MOVEMENT. Movement that occurs under

the power of an outside source such as a clinician. There

is no voluntary muscular contraction by the individual

who is being passively moved.

PASTEURELLOSIS. A bacterial wound infection

caused by Pasteurella multocida. Pasteurellosis is char-
acterized by inflammation around the wound site and

may be accompanied by bacteria in the bloodstream and

infection in tissues and organs.

PASTEURIZATION. A process during which milk is

heated and maintained at a particular temperature for the

purpose of killing, or retarding the development of,

pathogenic bacteria.

PATCH TEST. A skin test in which different antigens

(substances that cause an allergic reaction) are intro-

duced into a patient’s skin via a needle prick or scratch

and then observed for evidence of an allergic reaction to

one or more of them. Also known as a scratch test.

PATELLA. The kneecap.

PATENT DUCTUS ARTERIOSUS. A congenital defect

in which the temporary blood vessel connecting the left

pulmonary artery to the aorta in the fetus does not close

after birth.

PATENT FORAMEN OVALE (PFO). A congenital heart

defect characterized by an open flap that remains

between the two upper chambers of the heart (the left

and right atria). This opening can allow a blood clot from

one part of the body to travel through the flap and up to

the brain, causing a stroke.

PATHOGEN.Any disease-producing microorganism.

PATHOGENIC BACTERIA. Bacteria that produce

illness.

PATHOLOGIC. Characterized by disease or by the

structural and functional changes due to disease.

PATIENT EDUCATION. Instruction and information

that helps patients prepare for a procedure, learn about a

disease, or manage their health. Patient education may

include one-on-one instruction from a health care provi-
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der, educational sessions in a group setting, or self-

guided learning videos or modules. Informative and

instructional handouts are usually provided to explain

specific medications, tests, or procedures.

PATIENT RIGHTS AND RESPONSIBILITIES. Every hos-

pital has an established list of patient rights and responsi-

bilities, established by the American Hospital Associa-

tion. They are usually posted throughout the hospital.

PAVOR NOCTURNUS. Another name for sleep terror

disorder, or night terrors.

PEAK FLOW MEASUREMENT. Measurement of the

maximum rate of airflow attained during a forced vital

capacity determination.

PECTUS CARINATUM. An abnormality of the chest in

which the sternum (breastbone) is pushed outward. It is

sometimes called ‘‘pigeon breast.’’

PECTUS EXCAVATUM. An abnormality of the chest in

which the sternum (breastbone) sinks inward; sometimes

called ‘‘funnel chest.’’

PEDIATRIC ALLERGIST. A board certified physician

specializing in the diagnosis and treatment of allergic

conditions in children.

PEDIATRIC DENTISTRY. The dental specialty con-

cerned with the dental treatment of children and

adolescents.

PEDIATRIC INTENSIVIST.A physician who completed

a three-year residency in pediatrics after medical school

and an additional subspecialty fellowship training in

intensive care.

PEDICULICIDE.Any substance that kills lice.

PEDICULOSIS.A lice infestation.

PEER ACCEPTANCE. The degree to which a child or

adolescent is socially accepted by peers, usually of about

the same age; the level of peer popularity.

PEER INFLUENCE. Peer approval or disapproval of the

child’s behavior or performance.

PEER PRESSURE. Social pressure exerted by a group

or individual in a group on someone to adopt a particular

type of behavior, dress, or attitude in order to be an

accepted member of a group or clique.

PELVIC INFLAMMATORY DISEASE (PID). Any infec-

tion of the lower female reproductive tract (vagina and

cervix) that spreads to the upper female reproductive

tract (uterus, fallopian tubes and ovaries). Symptoms

include severe abdominal pain, high fever, and vaginal

discharge. PID is the most common and most serious

consequence of infection with sexually transmitted dis-

eases in women and is a leading cause of female fertility

problems.

PENICILLAMINE (CUPRIMINE, DEPEN).A drug used to

treat medical problems (such as excess copper in the

body and rheumatoid arthritis) and to prevent kidney

stones. It is also sometimes prescribed to remove excess

lead from the body.

PERCUSSION. An assessment method in which the

surface of the body is struck with the fingertips to obtain

sounds that can be heard or vibrations that can be felt. It

can determine the position, size, and consistency of an

internal organ. It is performed over the chest to deter-

mine the presence of normal air content in the lungs, and

over the abdomen to evaluate air in the loops of the

intestine.

PERCUTANEOUS UMBILICAL BLOOD SAMPLING

(PUBS). A technique used to obtain pure fetal blood from

the umbilical cord while the fetus is in utero and also

called cordocentesis.

PERICARDITIS. Inflammation of the pericardium, the

sac that surrounds the heart and the roots of the great

blood vessels.

PERICARDIUM. The thin, sac-like membrane that

surrounds the heart and the roots of the great vessels. It

has two layers: the inner, serous (or visceral) pericar-

dium and the outer, fibrous (or parietal) pericardium.

PERINATAL. Referring to the period of time sur-

rounding an infant’s birth, from the last two months of

pregnancy through the first 28 days of life.

PERINATAL MORTALITY. The number of late fetal

deaths, 28 weeks or more gestation, and neonatal deaths

that occur in the first seven days.

PERINEUM. The area between the opening of the

vagina and the anus in a woman, or the area between the

scrotum and the anus in a man.

PERIODIC LIMB MOVEMENT DISORDER. A disorder

characterized by involuntary flexion of leg muscles,

causing twitching and leg extension or kicking during

sleep.

PERIODONTAL LIGAMENT. Also called the periodon-

tal membrane, this tough fibrous tissue holds the teeth in

place in the gums.

PERIODONTITIS. Inflammation of the periodontium,

the tissues that support and anchor the teeth. Without

treatment it can destroy the structures supporting the

teeth, including bone.

PERIPHERAL NERVOUS SYSTEM (PNS). The part of the

nervous system that is outside the brain and spinal cord.

Sensory, motor, and autonomic nerves are included. PNS
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nerves link the central nervous system with sensory

organs, muscles, blood vessels, and glands.

PERISTALSIS. Slow, rhythmic contractions of the

muscles in a tubular organ, such as the intestines, that

move the contents along.

PERITONEUM. The transparent membrane lining the

abdominal and pelvic cavities (parietal peritoneum) and

the membrane forming the outer layer of the stomach

and interstines (visceral peritoneum). Between the visc-

eral and parietal peritoneums is a potential space called

the peritoneal cavity.

PERITONITIS. Inflammation of the peritoneum. It is

most often due to bacterial infection, but can also be

caused by a chemical irritant (such as spillage of acid

from the stomach or bile from the gall bladder).

PERMEABLE. A condition in which fluid or certain

other substances are allowed to pass through.

PERMETHRIN. A medication used to rid the scalp of

head lice. Permethrin works by paralyzing the lice, so

that they cannot feed within the 24 hours after hatching

required for survival.

PERSONAL EXPERIENCE SCREENING QUESTIONNAIRE

(PESQ).A questionnaire for alcoholism.

PERSONALITY. The organized pattern of behaviors

and attitudes that makes a human being distinctive. Per-

sonality is formed by the ongoing interaction of tempera-

ment, character, and environment.

PERSPECTIVE. The way an artist shows depth or dis-

tance in a drawing or painting, usually by drawing fig-

ures and buildings larger in the front of the picture and

smaller in the back.

PERTUSSIS. Whooping cough, a highly contagious

disease of the respiratory system, usually affecting chil-

dren, that is caused by the bacterium Bordetella pertussis
and is characterized in its advanced stage by spasms of

coughing interspersed with deep, noisy inspirations.

PERVASIVE DEVELOPMENTAL DISORDER. A category

of childhood disorder that includes Asperger syndrome

and Rett’s disorder. The PDDs are sometimes referred to

collectively as autistic spectrum disorders.

PETECHIA. Plural, petechiae. A tiny purple or red

spot on the skin resulting from a hemorrhage under the

skin’s surface.

PETROLEUM JELLY OR OINTMENT. Petrolatum, a

gelatinous substance obtained from oil that is used as a

protective dressing.

PEYRONIE’S DISEASE. A disease of unknown origin

which causes a hardening of the corpora cavernosa, the

erectile tissue of the penis. The penis may become mis-

shapen and/or curved as a result and erections are

painful.

PFEIFFER SYNDROME. This condition includes cra-

niosynostosis, shallow eye sockets, underdevelopment of

the midface, short thumbs and big toes, and possible

webbing of hands and feet.

PH. A measurement of the acidity or alkalinity of a

solution. Based on a scale of 14, a pH of 7.0 is neutral. A

pH below 7.0 is an acid; the lower the number, the stron-

ger the acid. A pH above 7.0 is a base; the higher the

number, the stronger the base. Blood pH is slightly alka-

line (basic) with a normal range of 7.36–7.44.

PHAGOCYTOSIS. A process by which certain cells

envelope and digest debris and microorganisms to

remove them from the blood.

PHALANX. (plural, plananges) Any of the digital

bones of the hand or foot. Humans have three phalanges

to each finger and toe with the exception of the thumb

and big toe which have only two each.

PHALILALIA. Involuntary echoing by an individual of

the last word, phrase, sentence, or sound he/she

vocalized.

PHANTOM PAIN. Pain, tingling, itching, or numb-

ness in the place where the amputated part used to be.

PHARMACOLOGICAL. Referring to therapy that

relies on drugs.

PHARYNX. The throat, a tubular structure that lies

between the mouth and the esophagus.

PHASE CONTRAST MICROSCOPE. A light microscope

in which light is focused on the sample at an angle to pro-

duce a clearer image.

PHENYLALANINE. An essential amino acid that must

be obtained from food since the human body cannot

manufacture it. It is necessary for normal growth and

development and for normal protein metabolism.

PHENYLKETONURIA (PKU). A rare, inherited, meta-

bolic disorder in which the enzyme necessary to break

down and use phenylalanine, an amino acid necessary

for normal growth and development, is lacking. As a

result, phenylalanine builds up in the body causing men-

tal retardation and other neurological problems.

PHENYTOIN. An anti-convulsant medication used to

treat seizure disorders. Sold under the brand name

Dilantin.

PHEOCHROMOCYTOMA. A tumor that originates

from the adrenal gland’s chromaffin cells, causing over-
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production of catecholamines, powerful hormones that

induce high blood pressure and other symptoms.

PHIMOSIS. A tightening of the foreskin that may

close the opening of the penis.

PHLEBOTOMIST. A person who draws blood from a

vein.

PHLEGM. Thick mucus produced in the air passages.

PHOBIA. An intense and irrational fear of a specific

object, activity, or situation that leads to avoidance.

PHONEMES. The basic units of sound in a language.

PHONICS.A system to teach reading by teaching the

speech sounds associated with single letters, letter com-

binations, and syllables.

PHONOLOGICAL AWARENESS. The ability to hear

and manipulate the sounds that make up words.

PHONOLOGY. The science of speech sounds and

sound patterns.

PHOTOCOAGULATION. A type of cancer treatment

in which cancer cells are destroyed by an intense beam

of laser light.

PHOTOPHOBIA.An extreme sensitivity to light.

PHOTOSENSITIZATION. Development of oversensi-

tivity to sunlight.

PHOTOTHERAPY. Another name for light therapy in

mainstream medical practice.

PHYSIATRIST. A physician who specializes in physi-

cal medicine and rehabilitation.

PHYSICAL THERAPIST. A healthcare provider who

teaches patients how to perform therapeutic exercises to

maintain maximum mobility and range of motion.

PHYSIOLOGIC. Refers to physiology, particularly

normal, healthy, physical functioning.

PHYTOESTROGENS. Compounds found in plants that

can mimic the effects of estrogen in the body.

PICA.A desire that sometimes arises in pregnancy to

eat nonfood substances, such as dirt or clay.

PIMPLE.A small, red swelling of the skin.

PINCER GRIP. The ability to hold objects between

thumb and index finger, which typically develops in

infants between 12 and 15 months of age.

PIPERONYL BUTOXIDE. A liquid organic compound

that enhances the activity of insecticides.

PITOCIN. A synthetic hormone that produces uterine

contractions.

PITUITARY GLAND. The most important of the endo-

crine glands (glands that release hormones directly into

the bloodstream), the pituitary is located at the base of

the brain. Sometimes referred to as the ‘‘master gland,‘‘

it regulates and controls the activities of other endocrine

glands and many body processes including growth and

reproductive function. Also called the hypophysis.

PLACENTA. The organ that provides oxygen and

nutrition from the mother to the unborn baby during

pregnancy. The placenta is attached to the wall of the

uterus and leads to the unborn baby via the umbilical

cord.

PLACENTA PREVIA.A condition in which the placenta

totally or partially covers the cervix, preventing vaginal

delivery.

PLACENTAL ABRUPTION. An abnormal separation of

the placenta from the uterus before the birth of the baby,

with subsequent heavy uterine bleeding. Normally, the

baby is born first and then the placenta is delivered

within a half hour.

PLACENTAL INFARCTION. An area of dead tissue in

the placenta that is due to an obstruction of circulation in

the area.

PLAGIOCEPHALY. A form of craniosynostosis that

involves fusion of the right or left side of coronal suture.

PLAGUE. A serious, potentially life-threatening

infectious disease caused by the bacterium Yersinia pes-
tis. The disease is usually transmitted to humans by the

bites of infected rodent fleas. There are three major

types: bubonic, pneumonic, and septicemic.

PLANTAR.Relating to the sole of the foot.

PLAQUE. A deposit, usually of fatty material, on the

inside wall of a blood vessel. Also refers to a small,

round demyelinated area that develops in the brain and

spinal cord of an individual with multiple sclerosis.

PLASMA. A watery fluid containing proteins, salts,

and other substances that carries red blood cells, white

blood cells, and platelets throughout the body. Plasma

makes up 50% of human blood.

PLATELET. A cell-like particle in the blood that plays

an important role in blood clotting. Platelets are activated

when an injury causes a blood vessel to break. They

change shape from round to spiny, ‘‘sticking’’ to the bro-

ken vessel wall and to each other to begin the clotting

process. In addition to physically plugging breaks in

blood vessel walls, platelets also release chemicals that

promote clotting.

PLAY THERAPY OR THERAPEUTIC PLAY. A type of

psychotherapy for young children involving the use of
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toys and games to build a therapeutic relationship and

encourage the child’s self-expression.

PLAY-BASED ASSESSMENT. A form of developmental

assessment that involves observation of how a child

plays alone, with peers, or with parents or other familiar

caregivers, in free play or in special games.

PLEURITIS. Inflammation of the pleura, the mem-

brane surrounding the lungs. Also called pleurisy.

PNEUMATIC OTOSCOPE. An otoscope that can also

produce a small puff of air that vibrates the eardrum.

PNEUMOCYSTIS CARINII. A parasite transitional

between a fungus and protozoan, frequently occurring as

aggregate forms existing within rounded cystlike struc-

tures. It is the causative agent of pneumocystosis.

PNEUMONIA. An infection in which the lungs

become inflamed. It can be caused by nearly any class of

organism known to cause human infections, including

bacteria, viruses, fungi, and parasites.

PNEUMOTHORAX. A collection of air or gas in the

chest or pleural cavity that causes part or all of a lung to

collapse.

POLIO. Poliomyelitis, an acute viral disease marked

by inflammation of nerve cells of the brain stem and

spinal cord and can cause paralysis.

POLLEN. A fine, powdery substance released by

plants and trees; an allergen.

POLYCARBONATE. A very strong type of plastic

often used in safety glasses, sport glasses, and children’s

eyeglasses. Polycarbonate lenses have approximately 50

times the impact resistance of glass lenses.

POLYHYDRAMNIOS. A condition in which there is

too much fluid around the fetus in the amniotic sac.

POLYSOMNOGRAPHY. An overnight series tests

designed to evaluate a patient’s basic physiological pro-

cesses during sleep. Polysomnography generally

includes monitoring of the patient’s airflow through the

nose and mouth, blood pressure, electrocardiographic

activity, blood oxygen level, brain wave pattern, eye

movement, and the movement of respiratory muscles

and limbs

POLYUNSATURATED FAT. A non-animal oil or fatty

acid rich in unsaturated chemical bonds. This type of fat

is not associated with the formation of cholesterol in the

blood.

POLYURETHANE.A type of synthetic plastic.

PORPHYRIN. An organic compound found in living

things that founds the foundation structure for hemoglo-

bin, chlorophyll, and other respiratory pigments. In

humans, porphyrins combine with iron to form hemes.

PORTFOLIO. A student-controlled collection of stu-

dent work products that indicates progress over time.

POSITRON EMISSION TOMOGRAPHY (PET). A com-

puterized diagnostic technique that uses radioactive sub-

stances to examine structures of the body. When used to

assess the brain, it produces a three-dimensional image

that shows anatomy and function, including such infor-

mation as blood flow, oxygen consumption, glucose

metabolism, and concentrations of various molecules in

brain tissue.

POSTAXIAL. Situated behind or away from the axis

or midline of the body.

POSTEXPOSURE PROPHYLAXIS. Any treatment given

after exposure to a disease to try to prevent the disease

from occurring. In the case of rabies, postexposure pro-

phylaxis involves a series of vaccines given to an indivi-

dual who has been bitten by an unknown animal or one

that is potentially infected with the rabies virus.

POSTPARTUM. The six-week period following

childbirth.

POST-TRAUMATIC STRESS DISORDER (PTSD).A disor-

der that occurs among survivors of extremely stressful or

traumatic events, such as a natural disaster, an airplane

crash, rape, or military combat. Symptoms include anxi-

ety, insomnia, flashbacks, and nightmares. Patients with

PTSD are unnecessarily vigilant; they may experience

survivor guilt, and they sometimes cannot concentrate or

experience joy.

POSTURAL. Pertaining to the position of the head,

neck, trunk and lower limbs in relation to the ground and

the vertical.

POSTURAL DRAINAGE. The use of positioning to

drain secretions from the bronchial tubes and lungs into

the trachea or windpipe where they can either be

coughed up or suctioned out.

PRANAYAMA. The yoga practice of breathing cor-

rectly and deeply.

PREAXIAL. Situated in front of the axis or midline of

the body.

PREDIABETES. A precursor condition to type 2 dia-

betes, sometimes called impaired glucose tolerance or

impaired fasting glucose. Prediabetes is clinically

defined as individuals who have elevated blood glucose

levels that are not diagnostic of type 2 diabetes but are

above normal (for the fasting plasma glucose test, this

measurement would be 100 to 125 mg/dL [5.6 to 6.9

mmol/L]).
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PREDNISONE. A corticosteroid medication often

used to treat inflammation.

PREECLAMPSIA. A condition that develops after the

twentieth week of pregnancy and results in high blood

pressure, fluid retention that doesn’t go away, and large

amounts of protein in the urine. Without treatment, it can

progress to a dangerous condition called eclampsia, in

which a woman goes into convulsions.

PREGNANCY CATEGORY. A system of classifying

drugs according to their established risks for use during

pregnancy. Category A: Controlled human studies have

demonstrated no fetal risk. Category B: Animal studies

indicate no fetal risk, but no human studies, or adverse

effects in animals, but not in well-controlled human stu-

dies. Category C: No adequate human or animal studies,

or adverse fetal effects in animal studies, but no available

human data. Category D: Evidence of fetal risk, but ben-

efits outweigh risks. Category X: Evidence of fetal risk.

Risks outweigh any benefits.

PREMATURE LABOR. Labor beginning before 36

weeks of pregnancy.

PREMAXILLA. The front central section of the upper

gum, containing the four upper front teeth.

PREMOLAR. Bicuspid; the two cupped teeth between

the first molars and the cuspids.

PREMUTATION. A change in a gene that precedes a

mutation; this change does not alter the function of the

gene.

PRENATAL DIAGNOSIS. The determination of

whether a fetus possesses a disease or disorder while it is

still in the womb.

PRENATAL TESTING. Testing for a disease, such as a

genetic condition, in an unborn baby.

PREPUCE. A fold of skin, such as the foreskin of the

penis or the skin that surrounds the clitoris.

PRESCHOOL. An early childhood program in which

children combine learning with play in a program run by

professionally trained adults.

PRESSURE ULCER. Also known as a decubitus ulcer

or bedsore, a pressure ulcer is an open wound that forms

whenever prolonged pressure is applied to skin covering

bony prominences of the body. Patients who are bedrid-

den are at risk of developing pressure ulcers.

PRIAPISM. A painful, abnormally prolonged penile

erection.

PRIMARY CAREGIVER. A person who is responsible

for the primary care and upbringing of a child.

PRIMARY IMMUNODEFICIENCY DISEASE. A group of

approximately 70 conditions that affect the normal func-

tioning of the immune system.

PRIMARY SLEEP DISORDER.A sleep disorder that can-

not be attributed to a medical condition, another mental

disorder, or prescription medications or other substances.

PROBIOTICS. Bacteria that are beneficial to a per-

son’s health, either through protecting the body against

pathogenic bacteria or assisting in recovery from an

illness.

PROBLEM ORIENTED SCREENING INSTRUMENT FOR

TEENAGERS (POSIT).A questionnaire used specifically for

teenagers to assess alcohol and drug use.

PRODROME. Early symptoms that warn of the begin-

ning of disease. For example, the herpes prodrome con-

sists of pain, burning, tingling, or itching at a site before

blisters are visible while the migraine prodrome consists

of visual disturbances.

PROGESTERONE. The hormone produced by the

ovary after ovulation that prepares the uterine lining for

a fertilized egg.

PROGRESSIVE. Advancing, going forward, going

from bad to worse, increasing in scope or severity.

PROGRESSIVE SUPRANUCLEAR PALSY. A rare disease

that gradually destroys nerve cells in the parts of the

brain that control eye movements, breathing, and muscle

coordination. The loss of nerve cells causes palsy, or

paralysis, that slowly gets worse as the disease pro-

gresses. The palsy affects ability to move the eyes, relax

the muscles, and control balance. Also called Steele-

Richardson-Olszewski syndrome.

PROJECTIVE PERSONALITY TEST. A personality test in

which the participant interprets ambiguous images,

objects, stories.

PROJECTIVE TEST. A type of psychological test that

assesses a person’s thinking patterns, observational abil-

ity, feelings, and attitudes on the basis of responses to

ambiguous test materials. Projective tests are often used

to evaluate patients with personality disorders.

PROLACTIN. A hormone that prepares the breasts

during pregnancy for milk production after childbirth.

PROMISCUOUS. Having many indiscriminate or

casual sexual relationships.

PRONE. Lying on the stomach with the face

downward.

PROPHYLACTIC. Preventing the spread or occurrence

of disease or infection.
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PROPHYLAXIS. Protection against or prevention of a

disease. Antibiotic prophylaxis is the use of antibiotics to

prevent a possible infection.

PROSOCIAL BEHAVIORS. Social behavior character-

ized by positive, cooperative, and reciprocal social

exchanges.

PROSTAGLANDINS. A group of hormone-like mole-

cules that exert local effects on a variety of processes

including fluid balance, blood flow, and gastrointestinal

function. They may be responsible for the production of

some types of pain and inflammation.

PROSTHETIC. Referring to an artificial part of the

body.

PROSTHETIST. A health care professional who is

skilled in making and fitting artificial limbs and other

prostheses.

PROTEIN. An important building blocks of the body,

a protein is a large, complex organic molecule composed

of amino acids. It is involved in the formation of body

structures and in controlling the basic functions of the

human body.

PROTEIN-LOSING ENTEROPATHY. Excessive loss of

plasma and proteins in the gastrointestinal tract.

PROTEINURIA. Having abnormally large quantities

of protein in the urine.

PROTOCOL. A plan for carrying out a scientific

study or a patient’s course of treatment.

PROTON PUMP. A structure in the body that pro-

duces and pumps acid into the stomach.

PROTOPORPHYRIN. A kind of porphyrin that links

with iron to form the heme of hemoglobin.

PROTOPORPHYRIN IX. A protein the measurement

of which is useful for the assessment of iron status.

Hemoglobin consists of a complex of a protein plus

heme. Heme consists of iron plus protoporphyrin IX.

Normally, during the course of red blood cell formation,

protoporphyrin IX acquires iron, to generate heme, and

the heme becomes incorporated into hemoglobin. How-

ever, in iron deficiency, protophoryrin IX builds up.

PROXIMAL MUSCLES. The muscles closest to the cen-

ter of the body.

PROXIMODISTAL DEVELOPMENT. Motor develop-

ment which occurs in the first two years of life: head,

trunk, and arms before hands and fingers.

PRURITUS. The symptom of itching or an uncontrol-

lable sensation leading to the urge to scratch.

PSEUDOMONAS. A bacterium which can cause

ulcers in contact lens wearers.

PSORIASIS. A chronic, noncontagious skin disease

that is marked by dry, scaly, and silvery patches of skin

that appear in a variety of sizes and locations on the

body.

PSYCHODRAMA. A specific form of role play that

focuses on acting out ‘‘scripts‘‘ of unresolved issues

within the family, or helping family members adopt new

approaches and understanding of one another.

PSYCHOGENIC DISORDERS. A variety of unusual,

involuntary movements that occur in children with psy-

chiatric disorders or in response to anxiety, stress,

depression, anger, or grief. Psychogenic movements are

thought to represent the physical expression of an intol-

erable mental conflict.

PSYCHOLOGICAL. Pertaining to the mind, its mental

processes, and its emotional makeup.

PSYCHOLOGICAL EVALUATION. Examination of a

patient by a psychologist through interviews, observation

of behavior, and psychological testing with the goal of

determining personality adjustment, identifying pro-

blems, and helping to diagnose and plan treatment for a

mental disorder.

PSYCHOMETRICS. The development, administration,

and interpretation of tests to measure mental or psycho-

logical abilities. Psychometric tests convert an indivi-

dual’s psychological traits and attributes into a numerical

estimation or evaluation.

PSYCHOMOTOR AGITATION. Disturbed physical

and mental processes (e.g., fidgeting, wringing of hands,

racing thoughts); a symptom of major depressive

disorder.

PSYCHOMOTOR RETARDATION. Slowed mental and

physical processes characteristic of a bipolar depressive

episode.

PSYCHOPATHOLOGY. The study of mental disorders

or illnesses, such as schizophrenia, personality disorder,

or major depressive disorder.

PSYCHOSES. Mental illness that interferes with an

individual’s ability to manage life’s challenges and

everyday activities. The impairment of cognitive ability

that distorts reality.

PSYCHOTHERAPY. Psychological counseling that

seeks to determine the underlying causes of a patient’s

depression. The form of this counseling may be cogni-

tive/behavioral, interpersonal, or psychodynamic.

PSYCHOTROPIC DRUG. Any medication that has an

effect on the mind, brain, behavior, perceptions, or emo-

tions. Psychotropic medications are used to treat mental
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illnesses because they affect a patient’s moods and

perceptions.

PUBERTY. The point in development when the ability

to reproduce begins. The gonads begin to function and

secondary sexual characteristics begin to appear.

PULMONARY. Referring to the lungs and respiratory

system.

PULMONARY ARTERY. An artery that carries blood

from the heart to the lungs.

PULMONARY EDEMA. An accumulation of fluid in

the tissue of the lungs.

PULMONARY EMBOLISM. Blockage of an artery in

the lungs by foreign matter such as fat, tumor tissue, or a

clot originating from a vein. A pulmonary embolism can

be a very serious, and in some cases fatal, condition.

PULMONARY HYPERTENSION. A disorder in which

the pressure in the blood vessels of the lungs is abnor-

mally high.

PULMONARY HYPOPLASIA. Incomplete or defective

development of the lungs.

PULP. The soft, innermost layer of a tooth that con-

tains its blood vessels and nerves.

PULPITIS. Inflammation of the pulp of a tooth that

involves the blood vessels and nerves.

PUNCTURE. An injury caused by a sharp, narrow

object deeply penetrating the skin.

PUNISHMENT. The application of a negative stimu-

lus to reduce or eliminate a behavior. The two types typi-

cally used with children are verbal reprimands and pun-

ishment involving physical pain, as in corporal

punishment.

PURGING. The use of vomiting, diuretics, or laxa-

tives to clear the stomach and intestines after a binge.

PURIFIED CHICKEN EMBRYO CELL VACCINE (PCEC).

A rabies vaccine in which the virus is grown in cultures

of chicken embryo cells, inactivated, and purified for IM

injection.

PURPURA. A group of disorders characterized by

purplish or reddish brown areas of discoloration visible

through the skin. These areas of discoloration are caused

by bleeding from broken capillaries.

PUS. A thick, yellowish or greenish fluid composed

of the remains of dead white blood cells, pathogens, and

decomposed cellular debris. It is most often associated

with bacterial infection.

PYELONEPHRITIS. An inflammation of the kidney

and upper urinary tract, usually caused by a bacterial

infection. In its most serious form, complications can

include high blood pressure (hypertension) and renal

failure.

PYOGENIC. Capable of generating pus. Streptococ-
cus, Staphocococcus, and bowel bacteria are the primary

pyogenic organisms.

PYRETHRIN, PYRETHROID. A naturally occurring

insecticide extracted from chrysanthemum flowers. It

paralyzes lice so that they cannot feed.

PYREXIA.Amedical term meaning fever.

PYRIN. A protein that regulates the body’ s inflam-

matory response to stress or trauma. The MEFV gene

involved in FMF produces an unstable form of pyrin that

fails to adequately control the inflammatory response.

PYROGEN. A chemical circulating in the blood that

causes a rise in body temperature.

PYROMANIA.An impulse control disorder character-

ized by fire setting.

Q
QUADRIPLEGIA. Paralysis of all four limbs and the

trunk below the level of an associated injury to the spinal

cord. Also called tetraplegia.

QUANTIFIABLE. A result or measurement that can be

expressed as a number. The results of quantifiable psy-

chological tests can be translated into numerical values,

or scores.

R
RABIES IMMUNE GLOBULIN (RIG OR HRIG). A

human serum preparation containing high levels of anti-

bodies against the rabies virus; used for post-exposure

prophylaxis.

RABIES VIRUS ADSORBED (RVA). A rabies vaccine in

which the virus is grown in cultures of lung cells from

rhesus monkeys, inactivated, and adsorbed to aluminum

phosphate.

RACHITIC ROSARY. Beadlike bumps present at the

junction of the ribs with their cartilages. It is often seen

in children with rickets.

RADIATION THERAPY. A cancer treatment that uses

high-energy rays or particles to kill or weaken cancer

cells. Radiation may be delivered externally or internally

via surgically implanted pellets. Also called

radiotherapy.
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RADIOFREQUENCY ABLATION (RFA). A procedure in

which radiofrequency waves are used to destroy blood

vessels and tissues.

RADIOGRAPH. The actual picture or film produced

by an x-ray study.

RADIOGRAPHY. Examination of any part of the body

through the use of x rays. The process produces an image

of shadows and contrasts on film.

RADIOISOTOPE. One of two or more atoms with the

same number of protons but a different number of neu-

trons with a nuclear composition. In nuclear scanning,

radioactive isotopes are used as a diagnostic agent.

RADIOLOGIST.A medical doctor specially trained in

radiology, the branch of medicine concerned with radio-

active substances and their use for the diagnosis and

treatment of disease.

RADIOPAQUE. Not penetrable by x-rays. A radiopa-

que object will look white or light when the x-ray film is

developed. Most objects that children swallow can be

detected by an x-ray study because they are radiopaque.

RADIOPAQUE DYES, RADIOCONTRAST MEDIA.

Injected substances that are used to outline tissues and

organs in some x-ray and other radiation procedures.

RADIUS. The bone of the forearm which joins the

wrist on the same side as the thumb.

RAGAMUFFINS. A term used in nineteenth-century

London to describe neglected or abandoned children

who lived on the streets.

RAGGED-RED FIBERS. A microscopic accumulation

of diseased mitochondria.

RANGE OF MOTION (ROM). The range of motion of a

joint from full extension to full flexion (bending) mea-

sured in degrees like a circle.

RAPID EYE MOVEMENT (REM) LATENCY. The amount

of time it takes for the first onset of REM sleep after a

person falls asleep.

RAPID EYE MOVEMENT (REM) SLEEP.A phase of sleep

during which the person’s eyes move rapidly beneath the

lids. It accounts for 20–25% of sleep time. Dreaming

occurs during REM sleep.

RASH. A spotted, pink or red skin eruption that may

be accompanied by itching and is caused by disease, con-

tact with an allergen, food ingestion, or drug reaction.

REACTIVE HYPOGLYCEMIA. A rare condition in

which blood sugars drop below normal levels approxi-

mately four hours after eating.

REACTIVITY. The level or intensity of a person’s phy-

sical or emotional excitability.

READINESS TEST. A test that measures the extent of a

child’s acquired skills for successfully undertaking a

new learning activity such as kindergarten.

RECEPTIVE APHASIA. A developmental disorder in

which a child has difficulty comprehending spoken and

written language.

RECEPTIVE LANGUAGE. The comprehension of

language.

RECESSIVE. Refers to an inherited trait that is out-

wardly obvious only when two copies of the gene for

that trait are present. An individual displaying a reces-

sive trait must have inherited one copy of the defective

gene from each parent.

RECESSIVE DISORDER. Disorder that requires two

copies of the predisposing gene one from each parent for

the child to have the disease.

RECESSIVE GENE.A type of gene that is not expressed

as a trait unless inherited by both parents.

RECOMMENDED DIETARY ALLOWANCE (RDA). The

Recommended Dietary Allowances (RDAs) are quanti-

ties of nutrients in the diet that are required to maintain

good health in people. RDAs are established by the Food

and Nutrition Board of the National Academy of

Sciences, and may be revised every few years. A sepa-

rate RDA value exists for each nutrient. The RDA values

refer to the amount of nutrient expected to maintain good

health in people. The actual amounts of each nutrient

required to maintain good health in specific individuals

differ from person to person.

RECURRENT. Tendency to repeat.

RED BLOOD CELL INDICES. Measurements that

describe the size and hemoglobin content of red blood

cells. The indices are used to help in the differential diag-

nosis of anemia. Also called red cell absolute values or

erythrocyte indices.

RED BLOOD CELLS. Cells that carry hemoglobin (the

molecule that transports oxygen) and help remove wastes

from tissues throughout the body.

RED CELL DISTRIBUTION WIDTH (RDW). A measure

of the variation in size of red blood cells.

REDUCIBLE HERNIA. A hernia that can be gently

pushed back into place or that disappears when the per-

son lies down.

REDUCTION. The restoration of a body part to its ori-

ginal position after displacement, such as the reduction

of a fractured bone by bringing ends or fragments back

into original alignment. The use of local or general

anesthesia usually accompanies a fracture reduction.
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REFERENTIAL LANGUAGE DEVELOPMENT. A style of

language development in which a child first speaks sin-

gle words and then joins words together into two- and

three-word sentences.

REFERRED PAIN. Pain that is experienced in one part

of the body but originates in another organ or area. The

pain is referred because the nerves that supply the

damaged organ enter the spine in the same segment as

the nerves that supply the area where the pain is felt.

REFLEX. An involuntary response to a particular

stimulus.

REFLUX. The backward flow of a body fluid or secre-

tion. Indigestion is sometimes caused by the reflux of

stomach acid into the esophagus.

REGIONAL ANESTHESIA. Blocking of specific nerve

pathways through the injection of an anesthetic agent

into a specific area of the body.

REGISTERED NURSES. Specially trained nurses who

provide care during the patient’s hospital stay. Regis-

tered nurses provide health care, administer medications,

monitor the patient’s condition, and educate the patient.

REGURGITATION. The flow of material back up the

esophagus and into the throat or lungs. Also refers to the

backward flow of blood through a partly closed heart

valve.

REHYDRATION. The restoration of water or fluid to a

body that has become dehydrated.

REIKI. A form of energy therapy that originated in

Japan. Reiki practitioners hold their hands on or slightly

above specific points on the patient’s body in order to

convey universal life energy to that area for healing.

RELINQUISHMENT. Giving up parental rights to a

child, so someone else can adopt the child.

REMINERALIZATION. Recalcification; the process by

which minerals from saliva and food are added to the

surface of the enamel or to the dentin.

REMISSION. A disappearance of a disease and its

symptoms. Complete remission means that all disease is

gone. Partial remission means that the disease is signifi-

cantly improved, but residual traces of the disease are

still present. A remission may be due to treatment or may

be spontaneous.

RENAL ARTERY STENOSIS. A disorder in which the

arteries that supply blood to the kidneys are narrowed or

constricted.

RENDERING. An artist’s term for shading or creating

texture or shape with markings, usually made with pen-

cil, charcoal, ink, or paint.

REPETITIVE STRESS INJURY. An injury resulting from

a repeated movement such as typing or throwing a ball.

REPRESENTATIVE SAMPLE. A random sample of peo-

ple that adequately represents the test-taking population

in age, gender, race, and socioeconomic standing.

RESPIRATORY DISTRESS SYNDROME (RDS). Also

known as hyaline membrane disease, this is a condition

of premature infants in which the lungs are imperfectly

expanded due to a lack of a substance (surfactant) on the

lungs that reduces tension.

RESPIRATORY FAILURE. Inability to rid the body of

CO2 or establish an adequate blood oxygen level.

RESPIRATORY SYSTEM. The organs that are involved

in breathing: the nose, the throat, the larynx, the trachea,

the bronchi, and the lungs. Also called the respiratory

tract.

RESTLESS LEGS SYNDROME (RLS).A disorder in which

the patient experiences crawling, aching, or other dis-

agreeable sensations in the calves that can be relieved by

movement. RLS is a frequent cause of difficulty falling

asleep at night.

RESUSCITATION. Reviving a person whose cardio-

vascular system had slowed or stopped.

RETAINER. An orthodontic appliance that is worn to

stabilize teeth in a new position.

RETENTION TREATMENT STAGE. The passive treat-

ment period following orthodontic treatment, when retai-

ners may be used to stabilize the teeth.

RETICULOCYTE. An early, immature form of a red

blood cell. Over time, the reticulocyte develops to

become a mature, oxygen-carrying red blood cell.

RETINA. The inner, light-sensitive layer of the eye

containing rods and cones. The retina transforms the

image it receives into electrical signals that are sent to

the brain via the optic nerve.

RETINAL HEMORRHAGE. Bleeding of the retina, a

key structure in vision located at the back of the eye.

RETINOIC ACID.Vitamin A1 acid which is used topi-

cally to treat acne.

RETINOPATHY.Any disorder of the retina.

RETINOPATHY OF PREMATURITY. A condition in

which the blood vessels in a premature infant’s eyes do

not develop normally. It can, in some cases, result in

blindness.

RETRACTIONS. Tugging-in between the ribs when

breathing in.
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RETROCAVAL URETER.A ureter that is located behind

the vena cava blood vessel.

RETROVIRUS. A family of RNA viruses containing a

reverse transcriptase enzyme that allows the viruses’

genetic information to become part of the genetic infor-

mation of the host cell upon replication. Human immu-

nodeficiency virus (HIV) is a retrovirus.

REYE’S SYNDROME. A serious, life-threatening ill-

ness in children, usually developing after a bout of flu or

chickenpox, and often associated with the use of aspirin.

Symptoms include uncontrollable vomiting, often with

lethargy, memory loss, disorientation, or delirium. Swel-

ling of the brain may cause seizures, coma, and in severe

cases, death.

RH BLOOD INCOMPATIBILITY. Incompatibility

between the blood of a mother and her baby due the

absence of the Rh antigen in the red blood cells of one

and its presence in the red blood cells of the other.

RH FACTOR. An antigen present in the red blood

cells of 85% of humans. A person with Rh factor is Rh

positive (Rh+); a person without it is Rh negative (Rh-).

The Rh factor was first identified in the blood of a rhesus

monkey and is also known as the rhesus factor.

RHABDOVIRUS. A family of viruses named for their

rod- or bullet-like shapes. The rabies virus is a

rhabdovirus.

RHEMATOLOGIST. A physician who specializes in

the treatment of disorders of the connective tissue struc-

tures, such as the joints and related structures.

RHEUMATIC FEVER. An illness that arises as a com-

plication of an untreated or inadequately treated strepto-

coccal infection of the throat. It ususally occurs among

school-aged children and cause serious damage to the

heart valves.

RHEUMATOLOGIST. A doctor who specializes in the

diagnosis and treatment of disorders affecting the joints

and connective tissues of the body.

RHINITIS. Inflammation and swelling of the mucous

membranes that line the nasal passages.

RHINOPLASTY. Plastic surgery of the nose to repair it

or change its shape.

RHINOVIRUS. A group of small RNA viruses that

infects the upper respiratory system and causes the com-

mon cold.

RICKETS. A condition caused by the dietary defi-

ciency of vitamin D, calcium, and usually phosphorus,

seen primarily in infancy and childhood, and character-

ized by abnormal bone formation.

RIGIDITY.A constant resistance to passive motion.

RODS. Photoreceptors, located in the retina of the

eye, that are highly sensitive to low levels of light.

ROLFING. A holistic system of bodywork that uses

deep manipulation of the body’s soft tissue to realign

and rebalance the body’s myofacial (connective) struc-

ture. It is used to improve posture, relieve chronic pain,

and reduce stress.

ROOT CANAL TREATMENT. The process of removing

diseased or damaged pulp from a tooth, then filling and

sealing the pulp chamber and root canals.

RORSCHACH TEST. A well-known psychological test

in which subjects are asked to describe a series of black

or colored inkblots. The inkblots allow the patient to pro-

ject his or her interpretations, which can be used to diag-

nose particular disorders. Also known as the Rorschach

Psychodiagnostic Test.

RUBBERS.A slang name for condoms.

RUBELLA. A mild, highly contagious childhood ill-

ness caused by a virus; it is also called German measles.

Rubella causes severe birth defects (including heart

defects, cataracts, deafness, and mental retardation) if a

pregnant woman contracts it during the first three months

of pregnancy.

RUSSELL’S SIGN. A scraped or raw area on the

patient’s knuckles, caused by self-induced vomiting.

S

SACROCOCCYGEAL TERATOMA (SCT). A tumor

occurring at the base of the tailbone in a fetus.

SADDLE NOSE.A sunken nasal bridge.

SAGITTAL SUTURE. The suture between the two par-

ietal bones in the top of the skull.

SALICYLATES. A group of drugs that includes aspirin

and related compounds. Salicylates are used to relieve

pain, reduce inflammation, and lower fever.

SALICYLIC ACID. An agent prescribed to treat a vari-

ety of skin disorders, such as acne, dandruff, psoriasis,

seborrheic dermatitis, calluses, corns, and warts.

SARCOIDOSIS.A chronic disease that causes the for-

mation of granulomas, masses resembling small tumors

composed of clumps of immune cells, in any organ or tis-

sue. Common sites include the lungs, spleen, liver,

mucous membranes, skin, and lymph nodes.

SARCOMA. A type of cancer that originates from

connective tissue such as bone or muscle.
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SCABIES. A contagious parasitic skin disease caused

by a tiny mite and characterized by intense itching.

SCAPHOCEPHALY. An abnormally long and narrow

skull.

SCHEMAS. Fundamental core beliefs or assumptions

that are part of the perceptual filter people use to view

the world. Cognitive-behavioral therapy seeks to change

maladaptive schemas.

SCHIZOPHRENIA. A severe mental illness in which a

person has difficulty distinguishing what is real from

what is not real. It is often characterized by hallucina-

tions, delusions, and withdrawal from people and social

activities.

SCHOOL PHOBIA. Childhood anxiety about leaving

home to attend school.

SCISSORING. Involuntary crossing of the legs.

SCLERA. The tough, fibrous, white outer protective

covering of the eyeball.

SCLEROTHERAPY. Injection of an irritating chemical

into a blood vessel so that it forms a scar to repair itself.

SCOLIOMETER. A tool for measuring trunk asymme-

try that includes a bubble level and angle measure.

SCOLIOSIS. An abnormal, side-to-side curvature of

the spine.

SCREENING. A process through which carriers of a

trait may be identified within a population.

SCROTUM. The external pouch containing the male

reproductive glands (testes) and part of the spermatic

cord.

SCURVY. A nutritional disorder caused by vitamin C

deficiency that is characterized by tiredness, muscle

weakness, joint and muscle aches, a rash on the legs,

bleeding gums, and skin bruising.

SEALANT. A thin plastic substance that is painted

over teeth as an anti-cavity measure to seal out food par-

ticles and acids produced by bacteria.

SEBACEOUS. Related to the glands of the skin that

produce an oily substance called sebum.

SEBACEOUS FOLLICLE. A structure found within the

skin where a sebaceous gland opens into a hair follicle.

SEBUM.An oily skin moisturizer produced by sebac-

eous glands.

SECONDHAND SMOKE. A mixture of the smoke

given off by the burning end of a cigarette, pipe, or cigar

and the smoke exhaled from the lungs of smokers.

SECRETION. A substance, such as saliva or mucus,

that is produced and given off by a cell or a gland.

SECURE ATTACHMENT. Type of attachment that

usually develops when the primary caregiver is sensitive

to the infant’s behavior and is emotionally and physically

available to the child.

SEDATIVE. A medication that has a calming effect

and may be used to treat nervousness or restlessness.

Sometimes used as a synonym for hypnotic.

SEIZURE.A sudden attack, spasm, or convulsion.

SEIZURE THRESHOLD. The amount of stimulation

required to induce a seizure.

SELECTIVE SEROTONIN REUPTAKE INHIBITORS

(SSRIS). A class of antidepressants that work by blocking

the reabsorption of serotonin in the brain, thus raising the

levels of serotonin. SSRIs include fluoxetine (Prozac),

sertraline (Zoloft), and paroxetine (Paxil).

SELF-ESTEEM. A sense of competence, achievement,

and self-respect. Maslow felt that the most stable source

of self-esteem is genuine accomplishment rather than

public acclaim or praise.

SELF-IDENTITY. The awareness that an individual has

of being unique.

SEMEN. The thick, whitish liquid released from the

penis on ejaculation. It contains sperm and other

secretions.

SEMI-STRUCTURED INTERVIEW. A psychiatric instru-

ment characterized by open-ended questions for discus-

sion rather than brief questions requiring yes or no

answers.

SENSORIMOTOR. Relating to the combination of

sensory and motor coordination.

SENSORINEURAL HEARING LOSS. Hearing loss

caused by damage to the nerves or parts of the inner ear

governing the sense of hearing. Sound is conducted nor-

mally through the external and middle ear.

SENSORY NERVES. Sensory or afferent nerves carry

impulses of sensation from the periphery or outward

parts of the body to the brain and spinal cord.

SEPARATION ANXIETY. Childhood fear of leaving

parents for any reason.

SEPSIS.A severe systemic infection in which bacteria

have entered the bloodstream or body tissues.

SEPTAL. Relating to the septum, the thin muscle wall

dividing the right and left sides of the heart. Holes in the

septum are called septal defects.

SEPTICEMIA. A systemic infection due to the pre-

sence of bacteria and their toxins in the bloodstream.

Septicemia is sometimes called blood poisoning.
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SEPTUM.A wall or partition. Often refers to the mus-

cular wall dividing the left and right heart chambers or

the partition in the nose that separates the two nostrils.

Also refers to an abnormal fold of tissue down that center

of the uterus that can cause infertility.

SEQUELA. Plural, sequalae. An abnormal condition

resulting from a previous disease or disorder.

SEQUENTIAL BILINGUALISM.Acquiring first one lan-

guage and then a second language before the age of

three.

SEQUENTIAL MOTOR SKILL. Ability to coordinate

different motor skills in sequence, such as running fol-

lowed by a jump.

SERIAL CASTING.A series of casts designed to gradu-

ally move a limb into a more functional position.

SEROPOSITIVE. Showing a positive reaction to a test

on blood serum for a disease; exhibiting seroconversion.

SEROSITIS. Inflammation of a serosal membrane

(any membrane that lines a body cavity that does not

open to the outside of the body). Polyserositis refers to

the inflammation of two or more serosal membranes.

SEROTONIN. A widely distributed neurotransmitter

that is found in blood platelets, the lining of the digestive

tract, and the brain, and that works in combination with

norepinephrine. It causes very powerful contractions of

smooth muscle and is associated with mood, attention,

emotions, and sleep. Low levels of serotonin are asso-

ciated with depression.

SEROUS. Pertaining to or resembling serum.

SERUM. The fluid part of the blood that remains after

blood cells, platelets, and fibrogen have been removed.

Also called blood serum.

SEVERANCE OF PARENTAL RIGHTS. The end of paren-

tal rights; the involuntarily removal of parental rights of

a parent that has abandoned a child; has without just

cause failed to support a child; has neglected or abused a

child or has stood by and allowed others to neglect or

abuse a child; or who because of extended incarceration

in prison, is unavailable to parent or nurture the child.

Once the parental rights of both parents of a child are

removed the child will become available for adoption by

another family.

SEXUAL ABUSE. Forced sexual contact through the

use of threats or other fear tactics, or instances in which

an individual is physically unable to decline sexual

activity.

SEXUAL ASSAULT NURSE EXAMINER. A registered

nurse who is trained to collect and document evidence

from a sexual assault victim, evaluate and treat for sexu-

ally transmitted diseases and pregnancy, and refer vic-

tims to follow-up medical care and counseling.

SEXUAL ORIENTATION. The direction of somebody’s

sexual desire, toward people of the opposite sex (hetero-

sexual or straight) or of the same sex (homosexual or

gay), or of both sexes (bisexual).

SHAFT. The portion of the hair that extends from the

follicle and goes beyond the surface of the epidermis.

SHAKEN BABY SYNDROME. Injuries caused by some-

one vigorously shaking an infant, usually for five to

twenty seconds, which causes brain damage.

SHELTERED ENGLISH. Structured English immersion;

English instruction for ELLs that focuses on content and

skills rather than the language itself; uses simplified lan-

guage, visual aids, physical activity, and the physical

environment to teach academic subjects.

SHINGLES. An disease caused by an infection with

the Herpes zoster virus, the same virus that causes chick-

enpox. Symptoms of shingles include pain and blisters

along one nerve, usually on the face, chest, stomach, or

back.

SHOCK. A medical emergency in which the organs

and tissues of the body are not receiving an adequate

flow of blood. This deprives the organs and tissues of

oxygen and allows the build-up of waste products. Shock

can be caused by certain diseases, serious injury, or

blood loss.

SHUNT.A passageway (or an artificially created pas-

sageway) that diverts blood flow from one main route to

another. Also refers to a small tube placed in a ventricle

of the brain to direct cerebrospinal fluid away from a

blockage into another part of the body.

SHYNESS. The feeling of insecurity when among

people, talking with people, or asking somebody a favor.

SIBLING RIVALRY. Competition among brothers and

sisters in a nuclear family. It is considered to be an

important influence in shaping the personalities of chil-

dren who grow up in middle-class Western societies but

less relevant in traditional African and Asian cultures.

SICKLE CELL ANEMIA. An inherited disorder in which

red blood cells contain an abnormal form of hemoglobin,

a protein that carries oxygen. The abnormal form of

hemoglobin causes the red cells to become sickle-

shaped. The misshapen cells may clog blood vessels,

preventing oxygen from reaching tissues and leading to

pain, blood clots and other problems.

SICKLE CELL TRAIT. Condition that occurs in people

who have one of two possible genes responsible for the

abnormal hemoglobin of sickle cell anemia. People with
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this trait may suffer milder symptoms of sickle cell ane-

mia or may have no symptoms. Some scientists believe

that the trait actually provides an advantage in tropical

environments because the slightly altered shape of the

blood cells cause a person to be more resistant to

malaria.

SIDESTREAM SMOKE. The smoke that is emitted from

the burning end of a cigarette or cigar, or that comes

from the end of a pipe. Along with exhaled smoke, it is a

constituent of second-hand smoke.

SIGMOID COLON. The final portion of the large

intestine that empties into the rectum.

SIGMOIDOSCOPY.A procedure in which a thin, flex-

ible, lighted instrument, called a sigmoidoscope, is used

to visually examine the lower part of the large intestine.

Colonoscopy examines the entire large intestine using

the same techniques.

SILENT REFLUX.An acid reflux problem that does not

cause vomiting but can cause chronic, recurrent respira-

tory symptoms much like asthma.

SIMULTANEOUS BILINGUALISM. Acquiring two lan-

guages simultaneously before the age of three.

SINUS. A tubular channel or cavity connecting one

body part with another or with the outside. Often refers

to one of the air-filled cavities surrounding the eyes and

nose that are lined with mucus-producing membranes.

They cleanse the nose, add resonance to the voice, and

partially determine the structure of the face.

SKIN GRAFTING.A surgical procedure by which skin

or a skin substitute is placed over a burn or non-healing

wound to permanently replace damaged or missing skin

or to provide a temporary wound covering.

SKIN HEMATOMA. Blood from a broken blood vessel

that has accumulated under the skin.

SLEEP APNEA.A sleep disorder characterized by peri-

ods of breathing cessation lasting for 10 seconds or

more.

SLEEP DISORDER. Any condition that interferes with

sleep. Sleep disorders are characterized by disturbance in

the amount of sleep, in the quality or timing of sleep, or

in the behaviors or physiological conditions associated

with sleep.

SLEEP LATENCY. The amount of time that it takes to

fall asleep. Sleep latency is measured in minutes and is

important in diagnosing depression.

SLEEP PARALYSIS. An abnormal episode of sleep in

which the patient cannot move for a few minutes, usually

occurring on falling asleep or waking up. Often found in

patients with narcolepsy.

SLOW-WAVE SLEEP (SWS). Stage of deepest sleep

characterized by absence of eye movements, decreased

body temperature, and involuntary body movements.

Night terrors and sleepwalking occur during this stage of

sleep.

SOCIAL ANXIETY DISORDER. Persistent avoidance

and/or discomfort in social situations that significantly

interferes with functioning.

SOCIAL PHOBIA. An anxiety disorder characterized

by a strong and persistent fear of social or performance

situations in which the individual might feel embarass-

ment or humiliation.

SOCIAL PROMOTION. Passing a child on to the next

grade regardless of readiness in order for the child to

remain with his or her age peers.

SOCIAL SKILLS. The knowledge of and ability to use

a variety of social behaviors that are appropriate to inter-

act positively with other people.

SOCIAL WITHDRAWAL. Avoidance of social

contacts.

SOCIAL WORKER. Health care professional available

to help patients and families manage the changes that

may occur as a result of the patient’s hospitalization.

Socials workers provide referrals to community

resources and can help the family make arrangements for

care in the home as necessary after the patient is dis-

charged from the hospital.

SOCIALIZATION. The process by which new mem-

bers of a social group are integrated in the group.

SODIUM. An element; sodium is the most common

electrolyte found in animal blood serum.

SODOMY.Anal intercourse.

SOMATIC CELLS. All the cells of the body with the

exception of the egg and sperm cells.

SOMNAMBULISM.Another term for sleepwalking.

SORE.A wound, lesion, or ulcer on the skin.

SPACE MAINTAINER. An orthodontic appliance that

is worn to prevent adjacent teeth from moving into the

space left by an unerupted or prematurely lost tooth.

SPASTIC. Refers to a condition in which the muscles

are rigid, posture may be abnormal, and fine motor con-

trol is impaired.

SPASTICITY. Increased mucle tone, or stiffness,

which leads to uncontrolled, awkward movements.

SPATIAL SKILLS. The ability to locate objects in a

three-dimensional world using sight or touch.
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SPECTROPHOTOMETRY. A testing method that mea-

sures the amount of ultraviolet light absorbed by specific

substances such as bilirubin pigment. A spectrophot-

ometer can accurately measure how much bilirubin is in

a blood sample and the result can be compared to known

normal values.

SPEECH PATHOLOGIST. An individual certified by

the American Speech-Language-Hearing Association

(ASHA) to treat speech disorders.

SPERMATIC CORD. The tissue that suspends the testis

inside the scrotum.

SPERMICIDE. A substance that kills sperm. Also

called a spermatocide.

SPHINCTER. A circular band of muscle that sur-

rounds and encloses an opening to the body or to one of

its hollow organs. These muscles can open or close the

opening by relaxing or contracting.

SPHYGMOMANOMETER.An instrument used to mea-

sure blood pressure.

SPINA BIFIDA. A birth defect (a congenital malfor-

mation) in which part of the vertebrae fail to develop

completely so that a portion of the spinal cord, which is

normally protected within the vertebral column, is

exposed. People with spina bifida can suffer from blad-

der and bowel incontinence, cognitive (learning) pro-

blems, and limited mobility.

SPINAL CANAL. The opening that runs through the

center of the spinal column. The spinal cord passes

through the spinal canal. Also called the vertebral canal.

SPINAL CORD. The elongated nerve bundles that lie

in the spinal canal and from which the spinal nerves

emerge.

SPINAL CORD INJURY. Injury to the spinal cord, via

blunt or penetrating trauma.

SPIROCHETE. A type of bacterium with a long, slen-

der, coiled shape. Syphilis and Lyme disease are caused

by spirochetes.

SPIROMETRY.A test using an instrument called a spi-

rometer that measures how much and how fast the air is

moving in and out of a patient’s lungs. Spirometry can

help a physician diagnose a range of respiratory diseases,

monitor the progress of a disease, or assess a patient’s

response to treatment.

SPIRULINA. A genus of blue-green algae that is

sometimes added to food to increase its nutrient value.

SPLENECTOMY. Surgical removal of the spleen.

SPLINT.A thin piece of rigid or flexible material that

is used to restrain, support, or immobilize a part of the

body while healing takes place.

SPONDYLOSIS. A condition in which one or more to

the vertebral joints in the spine become stiff and/or fixed

in one position.

SPORE. A dormant form assumed by some bacteria,

such as anthrax, that enable the bacterium to survive

high temperatures, dryness, and lack of nourishment for

long periods of time. Under proper conditions, the spore

may revert to the actively multiplying form of the bac-

teria. Also refers to the small, thick-walled reproductive

structure of a fungus.

SPUTUM. The substance that is coughed up from the

lungs and spit out through the mouth. It is usually a mix-

ture of saliva and mucus, but may contain blood or pus in

patients with lung abscess or other diseases of the lungs.

STANDARD DEVIATION. A measure of the distribu-

tion of scores around the average (mean). In a normal

distribution, two standard deviations above and below

the mean includes about 95% of all samples.

STANDARDIZATION. The process of determining

established norms and procedures for a test to act as a

standard reference point for future test results.

STANDARDIZED TEST. A test that follows a regimen-

ted structure, and each individual’s scores may be com-

pared with those of groups of people. In the case of the

Cognistat, test taker’s scores can be compared to groups

of young adults, middle-aged adults, the geriatric, and

people who have undergone neurosurgery.

STANFORD-BINET INTELLIGENCE SCALES. A device

designed to measure somebody’s intelligence, obtained

through a series of aptitude tests concentrating on differ-

ent aspects of intellectual functioning. An IQ score of

100 represents ‘‘average’’ intelligence.

STAPHYLOCOCCAL INFECTION. Infection with one

of several species of Staphylococcus bacteria. Staphylo-
coccal infections can affect any part of the body and are

characterized by the formation of abscesses. Also known

popularly as a staph infection.

STAPHYLOCOCCUS. Any of several species of sphe-

rical bacteria that occur in groups of four or in irregular

clusters. They can infect various parts of the body, espe-

cially the skin and mucous membranes.

STATIC ENCEPHALOPATHY. A disease or disorder of

the brain that does not get better or worse.

STEATORRHEA. An excessive amount of fat in the

feces due to poor fat absorption in the gastrointestinal

tract.

2038 GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

G
lo
ss
ar
y



STEM CELL. An undifferentiated cell that retains the

ability to develop into any one of a variety of cell types.

STENOSIS.A condition in which an opening or passa-

geway in the body is narrowed or constricted.

STENT. A slender hollow catheter or rod placed

within a vessel or duct to provide support or to keep it

open.

STEPFAMILY. A family formed by the marriage or

long-term cohabitation of two individuals, where one or

both have at least one child from a previous relationship

living part-time or full-time in the household. The indivi-

dual who is not the biological parent of the child or chil-

dren is referred to as the stepparent.

STEREOGNOSIS. The ability to recognize objects by

sense of touch.

STEREOTACTIC TECHNIQUE. A technique used by

neurosurgeons to pinpoint locations within the brain. It

employs computer imaging to guide the surgeon to the

exact location for the surgical procedure.

STEREOTYPED. Having a persistent, repetitive, and

senseless quality. Tics are stereotyped movements or

sounds.

STEROID. A class of drugs resembling normal body

substances that often help control inflammation in the

body tissues.

STEVENS-JOHNSON SYNDROME.A severe inflamma-

tory skin eruption that occurs as a result of an allergic

reaction or respiratory infection.

STIMULUS. Anything capable of eliciting a response

in an organism or a part of that organism.

STOMATITIS. Inflammation of the mucous lining of

any of the structures of the mouth, including the cheeks,

gums, tongue, lips, and roof or floor of the mouth.

STOOL. The solid waste that is left after food is

digested. Stool forms in the intestines and passes out of

the body through the anus.

STRABISMUS. A disorder in which the eyes do not

point in the same direction. Also called squint.

STRANGULATED HERNIA. A hernia that is so tightly

incarcerated outside the abdominal wall that the intestine

is blocked and the blood supply to that part of the intes-

tine is cut off.

STRANGULATED OBSTRUCTION. An obstruction in

which a loop of the intestine has its blood supply cut off.

STRAWBERRY TONGUE. A sign of scarlet fever in

which the tongue appears to have a red coating with

large raised bumps.

STREET DRUG. A substance purchased from a drug

dealer. It may be a legal substance, sold illicitly (without

a prescription, and not for medical use), or it may be a

substance which is illegal to possess.

STREP THROAT. An infection of the throat caused by

Streptococcus bacteria. Symptoms include sore throat,

chills, fever, and swollen lymph nodes in the neck.

STREPTOCOCCUS. Plural, streptococci. Any of sev-

eral species of spherical bacteria that form pairs or

chains. They cause a wide variety of infections including

scarlet fever, tonsillitis, and pneumonia.

STREPTOCOCCUS PYOGENES. A common bacterium

that causes strep throat and can also cause tonsillitis.

STREPTOMYCIN. An antibiotic used to treat

tuberculosis.

STRESS. A physical and psychological response that

results from being exposed to a demand or pressure.

STRESSOR. A stimulus, or event, that provokes a

stress response in an organism. Stressors can be categor-

ized as acute or chronic, and as external or internal to the

organism.

STRICTURE. An abnormal narrowing or tightening of

a body tube or passage.

STRIDOR.A term used to describe noisy breathing in

general and to refer specifically to a high-pitched crow-

ing sound associated with croup, respiratory infection,

and airway obstruction.

STROKE. Interruption of blood flow to a part of the

brain with consequent brain damage. A stroke may be

caused by a blood clot or by hemorrhage due to a burst

blood vessel. Also known as a cerebrovascular accident.

STROMAL. Pertaining to the type of tissue that is

associated with the support of an organ.

STRUCTURED ENGLISH IMMERSION. Sheltered Eng-

lish; English-only instruction for ELLs that uses simpli-

fied language, visual aids, physical activity, and the phy-

sical environment to teach academic subjects.

STUDENTS AGAINST DRUNK DRIVING (SADD). An

organization that offers a ‘‘Contract for Life’’ that asks

teens to discuss substance use with parents, to call home

for a ride if safe transportation is needed, and to wear a

seat belt. Parents in turn promise to arrange for that safe

transportation home ‘‘regardless of the time or circum-

stances,‘‘ without discussion of the incident until both

teens and parents are calm.

STUPOR. A trance-like state that causes a person to

appear numb to their environment.
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STY. An external hordeolum caused by an infection

of an oil gland on the eyelid.

SUBARACHNOID. Referring to the space underneath

the arachnoid membrane, the middle of the three mem-

branes that sheath the spinal cord and brain.

SUBARACHNOID HEMORRHAGE. A collection of

blood in the subarachnoid space, the space between the

arachnoid and pia mater membranes that surround the

brain. This space is normally filled with cerebrospinal

fluid. A subarachnoid hemorrhage can lead to stroke, sei-

zures, permanent brain damage, and other complications.

SUBCUTANEOUS. Referring to the area beneath the

skin.

SUBDURAL HEMATOMA. A localized accumulation

of blood, sometimes mixed with spinal fluid, in the space

between the middle (arachnoid) and outer (dura mater)

membranes covering the brain. It is caused by an injury

to the head that tears blood vessels.

SUBPERIOSTEAL APPOSITION. The process by which

bones are made thicker from the outside.

SUBSTANCE ABUSE. Maladaptive pattern of drug or

alcohol use that may lead to social, occupational, psy-

chological, or physical problems.

SUBUNGUAL HEMATOMA. Accumulation of blood

under a nail.

SUCCIMER. A chelating agent that is used to remove

excess lead from the body. Sold under the trade name

Chemet.

SUDDEN INFANT DEATH SYNDROME (SIDS). The

general term given to ‘‘crib deaths‘‘ of unknown causes.

SUGARS. Those carbohydrates having the general

composition of one part carbon, two parts hydrogen, and

one part oxygen.

SULFONYLUREA DRUG.A medication for type 2 dia-

betes that causes the pancreas to produce more insulin,

and may trigger hypoglycemia in some people.

SUNSCREEN. A product that blocks the damaging

rays of the sun. Good sunscreens contain either para-ami-

nobenzoic acid (PABA) or benzophenone, or both.

Sunscreen protection factors range from two to 45.

SUNSTROKE. Heatstroke caused by direct exposure

to the sun in which body temperature increases to dan-

gerously high levels.

SUPERIOR MESENTERIC ARTERY SYNDROME. A con-

dition in which a person vomits after meals due to block-

age of the blood supply to the intestine.

SUPINE. Lying on the back with the face upward.

SUPRACHIASMATIC NUCLEI (SCN). SCN is that part

of the brain that functions as a person’s ‘‘biological

clock‘‘ to regulate many body rhythms. The SCN is

located on top of the main junction of nerve fibers that

connects to the eyes.

SUPRAGLOTTITIS.Another term for epiglottitis.

SUPRAVALVULAR AORTIC STENOSIS (SVAS). A nar-

rowing of the aorta.

SURFACTANT. A protective film secreted by the

alveoli in the lungs that reduces the surface tension of

lung fluids, allowing gas exchange and helping maintain

the elasticity of lung tissue. Surfactant is normally pro-

duced in the fetal lungs in the last months of pregnancy,

which helps the air sacs to open up at the time of birth so

that the newborn infant can breathe freely. Premature

infants may lack surfactant and are more susceptible to

respiratory problems without it.

SUTURE. A ‘‘seam’’ that joins two surfaces together,

such as is found between the bones of the skull. Also

refers to stitching together the torn or cut edges of tissue.

SWADDLING. To wrap the infant securely in cloth-

ing or blankets; to provide comfort and control.

SWIMMER’S ITCH. An allergic skin inflammation

caused by a sensitivity to flatworms that die under the

skin, resulting in an itchy rash.

SYMMETRIC. Occurring on both sides of the body, in

a mirror-image fashion.

SYNCOPE. A loss of consciousness over a short per-

iod of time, caused by a temporary lack of oxygen in the

brain; a faint.

SYNDROME. A group of signs and symptoms that

collectively characterize a disease or disorder.

SYNOVIAL JOINT. A fully moveable joint in which a

synovial cavity is present between two articulating

bones. Also called a diarthrosis.

SYNOVIAL MEMBRANE. The membrane that lines the

inside of the articular capsule of a joint, and produces a

lubricating fluid called synovial fluid.

SYNOVITIS. Inflammation of the synovial mem-

brane, the membrane that lines the inside of the articular

capsule of a joint.

SYPHILIS. This disease occurs in two forms. One is a

sexually transmitted disease caused by A systemic infec-

tion caused by the spirochete Treponema pallidum. It is
most commonly transmitted by sexual contact.

SYRINGOMYELIA. Excessive fluid in the spinal cord.

SYRINX. A tubular fluid-filled cavity within the

spine.
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SYSTEMIC. Relating to an entire body system or the

body in general.

SYSTEMIC ABSORPTION. Any substance topical,

inhaled, or ingested that is absorbed into the bloodstream

and distributed throughout the body.

SYSTEMIC CIRCULATION.Refers to the general blood

circulation of the body, not including the lungs.

SYSTOLIC BLOOD PRESSURE. Blood pressure when

the heart contracts (beats).

T

T LYMPHOCYTES.Also called T cells, a type of white

blood cell that is produced in the bone marrow and

matured in the thymus gland. These specialized blood

cells recognize invading organisms (helper T lympho-

cytes) and destroy them (killer T lymphocytes).

TACHYPNEA.Rapid breathing.

TAKAYASU ARTERITIS. A disease in which the aorta

and its major branches become inflamed. It is often

accompanied by high blood pressure, an abnormal pulse,

and visual symptoms.

TARTAR. A hardened yellow or brown mineral

deposit from unremoved plaque. Also called calculus.

TASK.A goal directed activity used in assessment.

TAY-SACHS DISEASE. An inherited disease caused by

a missing enzyme that is prevalent among the Ashkenazi

Jewish population of the United States. Infants with the

disease are unable to process a certain type of fat which

accumulates in nerve and brain cells, causing mental and

physical retardation, and, finally, death.

TELANGIECTASIA. Abnormal dilation of capillary

blood vessels leading to the formation of telangiectases

or angiomas.

TELECOMMUTING. A form of employment in which

the employee works at home on a computer linked to the

company’s central office.

TEMPERAMENT. A person’s natural disposition or

inborn combination of mental and emotional traits.

TEMPORAL BONES. The compound bones that form

the left and right sides of the skull and contain various

cavities associated with the ear.

TEMPOROMANDIBULAR JOINT (TMJ). One of a pair

of joints that attaches the mandible of the jaw to the tem-

poral bone of the skull. It is a combination of a hinge and

a gliding joint.

TEMPOROMANDIBULAR JOINT DISORDER. Inflam-

mation, irritation, and pain of the jaw caused by impro-

per opening and closing of the temporomandibular joint.

Other symptoms include clicking of the jaw and a limited

range of motion. Also called temporomandibular joint

syndrome.

TENDINITIS. Inflammation of a tendon (a tough band

of tissue that connects muscle to bone) that is often the

result of overuse over a long period of time.

TENDON. A tough cord of dense white fibrous con-

nective tissue that connects a muscle with some other

part, especially a bone, and transmits the force which the

muscle exerts.

TENOSYNOVITIS. Inflammation of a tendon and its

enveloping sheath, usually resulting from overuse injury.

TENOTOMY. A surgical procedure that cuts the ten-

don of a contracted muscle to allow lengthening.

TERATOGEN. Any drug, chemical, maternal disease,

or exposure that can cause physical or functional defects

in an exposed embryo or fetus.

TESTICULAR TORSION. A condition involving the

twisting of the spermatic cord inside the testicle that

shuts off its blood supply and can seriously damage the

testicle.

TESTOSTERONE. Male hormone produced by the

testes and (in small amounts) in the ovaries. Testosterone

is responsible for some masculine secondary sex charac-

teristics such as growth of body hair and deepening

voice. It also is sometimes given as part of hormone

replacement therapy to women whose ovaries have been

removed.

TETANUS. A potentially fatal infection caused by a

toxin produced by the bacterium Clostridium tetani. The
bacteria usually enter the body through a wound and the

toxin they produce affects the central nervous system

causing painful and often violent muscular contractions.

Commonly called lockjaw.

TETRACYCLINE.A broad-spectrum antibiotic.

THALAMUS. A pair of oval masses of gray matter

within the brain that relay sensory impulses from the

spinal cord to the cerebrum.

THERMOGRAPHY. Use of a heat-sensitive device for

measuring blood flow.

THIMEROSAL. A mercury-containing preservative

used in some vaccines.

THRESHOLD. The minimum level of stimulation

necessary to produce a response.

THROMBOCYTE.Another name for platelet.
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THROMBOCYTOPENIA. A persistent decrease in the

number of blood platelets usually associated with

hemorrhaging.

THROMBOCYTOSIS. An abnormally high platelet

count. It occurs in polycythemia vera and other disorders

in which the bone marrow produces too many platelets.

THROMBOLYSIS. The process of dissolving a blood

clot.

THROMBOLYTICS. Drugs that dissolve blood clots.

Thrombolytics are used to treat embolisms.

THROMBOSIS. The formation of a blood clot in a

vein or artery that may obstruct local blood flow or may

dislodge, travel downstream, and obstruct blood flow at

a remote location. The clot or thrombus may lead to

infarction, or death of tissue, due to a blocked blood

supply.

THROMBUS. A blood clot that forms within a blood

vessel or the heart.

THRUSH. An infection of the mouth, caused by the

yeast Candida albicans and characterized by a whitish

growth and ulcers.

THYMIC APLASIA. A lack of T lymphocytes, due to

failure of the thymus to develop, resulting in very

reduced immunity.

THYMUS GLAND. An endocrine gland located in the

upper chest just below the neck that functions as part of

the lymphatic system. It coordinates the development of

the immune system.

THYROIDECTOMY. Surgical removal of all or part of

the thyroid gland.

THYROID-STIMULATING HORMONE (TSH). A hor-

mone produce by the pituitary gland that stimulates the

thyroid gland to produce the hormones that regulate

metabolism. Also called thyrotropin.

THYROXINE (T4). The thyroid hormone that regulates

many essential body processes.

TIC. A brief and intermittent involuntary movement

or sound.

TIME-OUT. A discipline strategy that entails briefly

isolating a disruptive child in order to interrupt and avoid

reinforcement of negative behavior.

TINNITUS. A noise, ranging from faint ringing or

thumping to roaring, that originates in the ear not in the

environment.

TITER. The highest dilution of a material (e.g., serum

or other body fluid) that produces a reaction in an immu-

nologic test system. Also refers to the extent to which an

antibody can be diluted before it will no longer react

with a specific antigen. Also spelled titre.

TOCOLYTIC DRUG. A compound given to women to

stop the progression of labor.

TOLERANCE. A condition in which an addict needs

higher doses of a substance to achieve the same effect

previously achieved with a lower dose.

TONGUE THRUSTING. A physiological behavior that

causes the tongue to flatten and thrust forward during

swallowing and speaking.

TONIC-CLONIC SEIZURE. This is the most common

type of seizure among all age groups and is categorized

into several phases beginning with vague symptoms

hours or days before an attack. These seizures are some-

times called grand mal seizures.

TONSILLECTOMY. A surgical procedure to remove

the tonsils. A tonsillectomy is performed if the patient

has recurrent sore throats or throat infections, or if the

tonsils have become so swollen that the patient has trou-

ble breathing or swallowing.

TONSILS. Common name for the palatine tonsils,

which are lymph masses in the back of the mouth, on

either side of the tongue. Tonsils act like filters to trap

bacteria and viruses.

TOOTH ERUPTION. The emergence of a tooth

through the gum.

TOPICAL. Not ingested; applied to the outside of the

body, for example to the skin, eye, or mouth.

TOP-LEVEL REACHING. The ability of an infant to

grasp an object that is within reach, looking only at the

object and not at their hands. Typically develops

between four and five months of age.

TOTAL PLEXUS PALSY. Erb/Klumpke palsy; a condi-

tion resulting from injury involving all of the brachial

plexus nerves and affecting the entire upper extremity of

the body.

TOURETTE SYNDROME. A neurological disorder

characterized by multiple involuntary movements and

uncontrollable vocalizations called tics that come and go

over years, usually beginning in childhood and becoming

chronic. Sometimes the tics include inappropriate or

obscene language (coprolalia).

TOURNIQUET.Any device that is used to compress a

blood vessel to stop bleeding or as part of collecting a

blood sample. Phlebotomists usually use an elastic band

as a tourniquet.
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TOXICOLOGY. The branch of medical pharmacology

dealing with the detection, effects, and antidotes of

poisons.

TOXIN. A poisonous substance usually produced by

a microorganism or plant.

TOXOID. A preparation made from inactivated exo-

toxin, used in immunization.

TOXOPLASMOSIS. A parasitic infection caused by

the intracellular protozoan Toxoplasmosis gondii.
Humans are most commonly infected by swallowing the

oocyte form of the parasite in soil (or kitty litter) con-

taminated by feces from an infected cat; or by swallow-

ing the cyst form of the parasite in raw or undercooked

meat.

TRACE ELEMENT. An element that is required in only

minute quantities for the maintenance of good health.

Trace elements are also called micronutrients.

TRACHEA. The windpipe. A tube composed of carti-

lage and membrane that extends from below the voice

box into the chest where it splits into two branches, the

bronchi, that lead to each lung.

TRACHEOESOPHAGEAL FISTULA. An abnormal con-

nection between the trachea and esophagus, frequently

associated with the esophagus ending in a blind pouch.

TRACHEOSTOMY. A procedure in which a small

opening is made in the neck and into the trachea or wind-

pipe. A breathing tube is then placed through this

opening.

TRACHEOTOMY. An surgical procedure in which the

surgeon cuts directly through the patient’s neck into the

windpipe below a blockage in order to keep the airway

open.

TRACHOMA. A type of chlamydia that causes

blindness.

TRACTION. The process of placing a bone, limb, or

group of muscles under tension by applying weights and

pulleys. The goal is to realign or immobilize the part or

to relieve pressure on that particular area to promote

healing and restore function.

TRAIT.A distinguishing feature of an individual.

TRANQUILIZER. A medication that has a calming

effect and is used to treat anxiety and mental tension.

TRANS-FATTY ACID. A type of fat created by hydro-

genating polyunsaturated oils. This changes the double

bond on the carbon atom from a cis configuration to a

trans configuration, making the fatty acid saturated, and

a greater health concern. For example, stick margarines

are known to contain more trans-fatty acids than liquid

oils.

TRANSGENDER.Any person who feels their assigned

gender does not completely or adequately reflect their

internal gender, such as a biological male who perceives

himself to be female.

TRANSILLUMINATION. A technique of checking for

tooth decay by shining a light behind the patient’s teeth.

Decayed areas show up as spots or shadows.

TRANSITIONAL BILINGUAL EDUCATION (TBE). Bilin-

gual education that includes ESL and academic classes

conducted in a child’s primary language.

TRANSLOCATION. The transfer of one part of a chro-

mosome to another chromosome during cell division. A

balanced translocation occurs when pieces from two dif-

ferent chromosomes exchange places without loss or

gain of any chromosome material. An unbalanced trans-

location involves the unequal loss or gain of genetic

information between two chromosomes.

TRANSPLACENTAL. Passing through or occurring

across the placenta.

TRANS-RACIAL ADOPTIONS. Adoption in which a

family of one race adopts a child of another race.

TRANSSEXUALISM.A term used to describe a male or

female that feels a strong identification with the opposite

sex and experiences considerable distress because of

their actual sex. Also called gender identity disorder.

TRAUMA. Serious physical injury. Also refers to a

disastrous or life-threatening event that can cause severe

emotional distress, including dissociative symptoms and

disorders.

TRAUMATIC SHOCK. A condition of depressed body

functions as a reaction to injury with loss of body fluids

or lack of oxygen. Signs of traumatic shock include

weak and rapid pulse, shallow and rapid breathing, and

pale, cool, clammy skin.

TRAVELER’S DIARRHEA. An illness due to infection

from a bacteria or parasite that occurs in persons travel-

ing to areas where there is a high frequency of the illness.

The disease is usually spread by contaminated food or

water.

TREMOR. Involuntary shakiness or trembling.

TREPONEME. A term used to refer to any member of

the genus Treponema, which is an anaerobic bacteria

consisting of cells, 3–8 micrometers in length, with

acute, regular, or irregular spirals and no obvious proto-

plasmic structure.

TRETINOIN. A drug, used in the treatment of acne,

that works by increasing the turnover (death and replace-

ment) of skin cells.
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TRIANGLING. A process in which two family mem-

bers lower the tension level between them by drawing in

a third member.

TRICYCLIC ANTIDEPRESSANT. A class of antidepres-

sants, named for their three-ring structure, that increase

the levels of serotonin and other brain chemicals. They

are used to treat depression and anxiety disorders, but

have more side effects than the newer class of antide-

pressants called selective serotonin reuptake inhibitors

(SSRIs).

TRIGGER. Any situation (people, places, times,

events, etc.) that causes one to experience a negative

emotional reaction, which is often accompanied by a dis-

play of symptoms or problematic behavior.

TRIGLYCERIDE. A substance formed in the body

from fat in the diet. Triglycerides are the main fatty

materials in the blood. Bound to protein, they make up

high- and low-density lipoproteins (HDLs and LDLs).

Triglyceride levels are important in the diagnosis and

treatment of many diseases including high blood pres-

sure, diabetes, and heart disease.

TRIGONOCEPHALY. An abnormal development of

the skull characterized by a triangular shaped forehead.

TRIIODOTHYRONINE (T3). A thyroid hormone simi-

lar to thyroxine but more powerful. Preparations of triio-

dothyronine are used in treating hypothyroidism.

TRIMESTER. The one of three periods of about 13

weeks each into which a pregnancy is divided.

TRINUCLEOTIDE REPEAT EXPANSION. A sequence of

three nucleotides that is repeated too many times in a

section of a gene.

TRISKAIDEKAPHOBIA. Fear of the number 13.

TRISOMY. An abnormal condition where three

copies of one chromosome are present in the cells of an

individual’s body instead of two, the normal number.

TRUNK. That part of the body that does not include

the head, arms, and legs. Also called the torso.

TRYPTOPHAN. An essential amino acid that has to

consumed in the diet because it cannot be manufactured

by the body. Tryptophan is converted by the body to nia-

cin, one of the B vitamins, and serotonin, a

neurotransmitter.

TUBERCULOSIS. Tuberculosis (TB) is a potentially

fatal contagious disease that can affect almost any part of

the body, but is mainly an infection of the lungs. It is

caused by a bacterial microorganism, the tubercle bacil-

lus or Mycobacterium tuberculosis. Symptoms include

fever, weight loss, and coughing up blood.

TUBEROUS SCLEROSIS. A genetic condition that

affects many organ systems including the brain, skin,

heart, eyes, and lungs. Benign (non-cancerous) growths

or tumors called hamartomas form in various parts of the

body, disrupting their normal function.

TUBULE. Tissues and cells associated with the struc-

tures that connect the renal pelvis to the glomeruli.

TUMOR. A growth of tissue resulting from the

uncontrolled proliferation of cells.

TUMOR-SUPPRESSOR GENE.A gene involved in con-

trolling normal cell growth and preventing cancer.

TURNER SYNDROME. A chromosome abnormality

characterized by short stature and ovarian failure caused

by an absent X chromosome. It occurs only in females.

TWELVE-STEP PROGRAMS. Several programs to assist

in breaking addictions, offering either support to

addicted people or to friends and loved ones of addicted

people. These programs are spiritual but not religious

and are based on the twelve steps that are the basis of

Alcoholics Anonymous (AA). Programs include AA,

Narcotics Anonymous (NA), Al-Anon, Adult Children

of Alcoholics (ACOA), Alateen, and Co-Dependence

Anonymous (CODA).

25-HYDROXY-VITAMIN D. The form of vitamin D

that is measured in order to assess vitamin D deficiency.

TWIN-TWIN TRANSFUSION SYNDROME (TTTS). A

condition in identical monochorionic twins in which

there is a connection between the two circulatory sys-

tems so that the donor twin pumps the blood to the recipi-

ent twin without a return of blood to the donor.

TWO-WAY BILINGUAL EDUCATION. Dual language

programs in which English and a second language are

both used in classes consisting of ELLs and native-Eng-

lish speakers.

TYMPANIC MEMBRANE. The eardrum, a thin disc of

tissue that separates the outer ear from the middle ear. It

can rupture if pressure in the ear is not equalized during

airplane ascents and descents.

TYMPANOMETRY. A test where air pressure in the

ear canal is varied to test the condition and movement of

the ear drum. This test is useful in detecting disorders of

the middle ear.

TYMPANOSTOMY TUBE. An ear tube. A tympanost-

omy tube is small tube made of metal or plastic that is

inserted during myringotomy to ventilate the middle ear.

TYPE. A category used to define personality, usually

based on a theory of some kind. Inhibited and uninhib-

ited are examples of personality types.
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TYPHOID FEVER.A severe infection caused by a bac-

terium, Salmonella typhi. People with this disease have

a lingering fever and feel depressed and exhausted. Diar-

rhea and rose-colored spots on the chest and abdomen

are other symptoms. The disease is spread through poor

sanitation.

TYROSINASE. An enzyme in a pigment cell which

helps change tyrosine to dopa during the process of mak-

ing melanin.

TYROSINE. An amino acid synthesized by the body

from the essential amino acid phenylalanine. It is used

by the body to make melanin and several hormones,

including epinephrine and thyroxin.

U
ULCER.A site of damage to the skin or mucous mem-

brane that is characterized by the formation of pus, death

of tissue, and is frequently accompanied by an inflamma-

tory reaction.

ULCERATED. Characterized by the formation of an

ulcer.

ULCERATIVE COLITIS. A form of inflammatory

bowel disease characterized by inflammation of the

mucous lining of the colon, ulcerated areas of tissue, and

bloody diarrhea.

ULNA. One of the two bones of the forearm. Two

pivot joints join it to the radius, one near the elbow, one

near the wrist.

ULTRASONOGRAPHY. A medical test in which

sound waves are directed against internal structures in

the body. As sound waves bounce off the internal struc-

ture, they create an image on a video screen. Ultrasono-

graphy is often used to diagnose fetal abnormalities, gall-

stones, heart defects, and tumors. Also called ultrasound

imaging.

ULTRAVIOLET (UV) RADIATION. A portion of the

light spectrum with a wavelength just below that of visi-

ble light. UV radiation is damaging to DNA and can

destroy microorganisms. It may be responsible for sun-

burms, skins cancers, and cataracts in humans. Two

bands of the UV spectrum, UVA and UVB, are used to

treat psoriasis and other skin diseases.

UMBILICAL. Refers to the opening in the abdominal

wall where the blood vessels from the placenta enter.

UMBILICAL CORD. The blood vessels that allow the

developing baby to receive nutrition and oxygen from its

mother; the blood vessels also eliminate the baby’s

waste products. One end of the umbilical cord is attached

to the placenta and the other end is attached to the baby’s

belly button (umbilicus).

UMBILICAL CORD PROLAPSE. A birth situation in

which the umbilical cord, the structure that connects the

placenta to the umbilicus of the fetus to deliver oxygen

and nutrients, falls out of the uterus and becomes com-

pressed, thus preventing the delivery of oxygen.

UNCIRCUMCISED. Not having had the foreskin of

the penis removed.

UNDERLYING CONDITION. Disorder or disease that

causes the appearance of another medical disorder or

condition.

UNDESCENDED TESTICLE.A testicle that is still in the

groin and has not made its way into the scrotum.

UNIFOCAL.Only one tumor present in one eye.

UNILATERAL. Refers to one side of the body or only

one organ in a pair.

UNILATERAL CLEFT. A cleft that occurs on only the

right or left side of the lip.

UNILATERAL NEGLECT. Also called one-sided

neglect. A side effect of stroke in which the stroke survi-

vor ignores or forgets the weaker side of the body caused

by the stroke.

UNIPARENTAL DISOMY. Chromosome abnormality

in which both chromosomes in a pair are inherited from

the same parent.

URETER. The tube that carries urine from the kidney

to the bladder; each kidney has one ureter.

URETEROVESICAL JUNCTION. The point where the

ureter joins the bladder.

URETEROVESICAL VALVE. A sphincter (an opening

controlled by a circular muscle), located where the ureter

enters the bladder, that keeps urine from flowing back-

ward toward the kidney.

URETHRA. A passageway from the bladder to the

outside of the body for the discharge of urine. In the

female this tube lies between the vagina and clitoris; in

the male the urethra travels through the penis and opens

at the tip. In males, seminal fluid and sperm also pass

through the urethra.

URETHRAL MEATUS. The opening of the urethra on

the body surface through which urine is discharged.

URETHRITIS. Inflammation of the urethra, the tube

through which the urine moves from the bladder to the

outside of the body.
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UROGENITAL. Refers to both the urinary system and

the sexual organs, which form together in the developing

embryo.

UROLOGIST. A physician who specializes in the

anatomy, physiology, diseases, and care of the urinary

tract (in men and women) and male reproductive tract.

URTICARIA.An itchy rash usually associated with an

allergic reaction. Also known as hives.

URUSHIOL. The oil from poison ivy, oak, and sumac

that causes severe itching, blistering, and rash.

UTEROPLACENTAL INSUFFICIENCY. Designates the

lack of blood flow from the uterus to the placenta, result-

ing in decreased nourishment and oxygen to the fetus.

UTERUS. The female reproductive organ that con-

tains and nourishes a fetus from implantation until birth.

Also called the womb.

UVEITIS. Inflammation of all or part the uvea. The

uvea is a continuous layer of tissue that consists of the

iris, the ciliary body, and the choroid. The uvea lies

between the retina and sclera.

V

VACCINATION.Another word for immunization.

VACCINE. A substance prepared from a weakened or

killed microorganism which, when injected, helps the

body to form antibodies that will prevent infection by the

natural microorganism.

VACCINE ADVERSE EVENT REPORTING SYSTEM

(VAERS). A federal government program for reporting

adverse reactions to the administration of a vaccine.

VACCINE INJURY COMPENSATION PROGRAM (VICP).

A program through which victims of vaccine-induced

injury or death can be awarded financial compensation.

VACCINE INJURY TABLE. The guidelines by which

claims to the VICP are evaluated; includes the vaccines,

injuries or other conditions, and the allowable time peri-

ods for coverage by the VICP.

VARICELLA ZOSTER. The virus that causes chicken-

pox (varicella).

VARICELLA-ZOSTER IMMUNE GLOBULIN. A sub-

stance that can reduce the severity of chickenpox

symptoms.

VARIVAX. The brand name for varicella virus vac-

cine live, an immunizing agent used to prevent infection

by the Herpes (varicella) zoster virus. The vaccine

works by causing the body to produce its own protection

(antibodies) against the virus.

VASCULAR. Pertaining to blood vessels.

VASCULAR MALFORMATION. Abnormally formed

blood or lymph vessels.

VASCULOPATHY. Any disease or disorder that

affects the blood vessels.

VECTOR. A carrier organism (such as a fly or mos-

quito) which serves to deliver a virus (or other agent of

infection) to a host. Also refers to a retrovirus that had

been modified and is used to introduce specific genes

into the genome of an organism.

VEGAN. A vegetarian who does not eat eggs or dairy

products.

VEIN. A blood vessel that returns blood to the heart

from the body. All the veins from the body converge into

two major veins that lead to the right atrium of the heart.

These veins are the superior vena cava and the inferior

vena cava. The pulmonary vein carries the blood from

the right ventricle of the heart into the lungs.

VELAMENTOUS INSERTION OF THE UMBILICAL

CORD. The attachment of the umbilical cord close to the

membranes (bag of water) or in the membranes.

VENOARTERIAL (V-A) BYPASS. The type of extracor-

poreal membrane oxygenation that provides both heart

and lung support, using two tubes (one in the jugular

vein and one in the carotid artery).

VENOVENOUS (V-V) BYPASS. The type of extracor-

poreal membrane oxygenation that provides lung support

only, using a tube inserted into the jugular vein.

VENTILATOR. A mechanical device that can take

over the work of breathing for a patient whose lungs are

injured or are starting to heal. Sometimes called a

respirator.

VENTRICLES. The lower pumping chambers of the

heart. The ventricles push blood to the lungs and the rest

of the body.

VENTRICLES OF THE BRAIN. The spaces within the

brain where cerebrospinal fluid is made.

VENTRICULAR FIBRILLATION.An arrhythmia charac-

terized by a very rapid, uncoordinated, ineffective series

of contractions throughout the lower chambers of the

heart. Unless stopped, these chaotic impulses are fatal.

VENTRICULAR SEPTAL DEFECT. An opening between

the right and left ventricles of the heart.

VENULES. The smallest veins.
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VERMILION BORDER. The line between the lip and

the skin.

VERTEBRAE. Singular, vertebra. The individual bones

of the spinal column that are stacked on top of each

other. There is a hole in the center of each bone, through

which the spinal cord passes.

VERTEX. The top of the head or highest point of the

skull.

VERTIGO.A feeling of dizziness together with a sen-

sation of movement and a feeling of rotating in space.

VESICLE.A bump on the skin filled with fluid.

VESTIBULAR SYSTEM. The brain and parts of the inner

ear that work together to detect movement and position.

VIBRATION. The treatment that is applied to help

break up lung secretions. Vibration can be either

mechanical or manual. It is performed as the patient

breathes deeply. When done manually, the person per-

forming the vibration places his or her hands against the

patient’s chest and creates vibrations by quickly con-

tracting and relaxing arm and shoulder muscles while the

patient exhales. The procedure is repeated several times

each day for about five exhalations.

VIBROACOUSTIC STIMULATION. In the biophysical

profile, use of an artificial larynx to produce a loud noise

to ‘‘awaken‘‘ the fetus.

VIDEO GAME RELATED SEIZURES (VGRS). Seizures

thought to be brought on by the flashing lights and com-

plex graphics of a video game.

VILLI. Tiny, finger-like projections that enable the

small intestine to absorb nutrients from food.

VIRAL MENINGITIS. Meningitis caused by a virus.

Also called aseptic meningitis.

VIRILIZING SYNDROMES. Abnormalities in female

hormone production that produce male characteristics.

VIRUS. A small infectious agent consisting of a core

of genetic material (DNA or RNA) surrounded by a shell

of protein. A virus needs a living cell to reproduce.

VISCOSITY. Thickness of a liquid.

VISUAL ACUITY. Sharpness or clearness of vision.

VISUAL PERCEPTION (VP). The ability to perceive or

understand what is being seen; the integration of an

image with an idea of what it represents.

VISUOSENSORY. Pertaining to the perception of

visual stimuli.

VITAMIN STATUS. The state of vitamin sufficiency or

deficiency of any person. For example, a test may reveal

that a patient’s folate status is sufficient, borderline, or

severely inadequate.

VITAMINS. Small compounds required for metabo-

lism that must be supplied by diet, microorganisms in the

gut (vitamin K) or sunlight (UV light converts pre-vita-

min D to vitamin D).

VITREOUS. The transparent gel that fills the back

part of the eye.

VITREOUS SEEDING. Small pieces of tumor have bro-

ken off and are floating around the vitreous.

VOCATIONAL. Relating to an occupation, career, or

job.

VOID. To empty the bladder.

VOIDING CYSTOGRAM. A radiographic image of the

mechanics of urination.

VOLUNTARY MUSCLES. Muscles that can be moved

by conscious thought.

VOLVULUS.A twisting of the intestine that causes an

obstruction.

VON WILLEBRAND FACTOR (VWF). A protein found

in the blood that is involved in the process of blood

clotting.

VULVA. The external genital organs of a woman,

including the outer and inner lips, clitoris, and opening

of the vagina.

W
WARFARIN. An anticoagulant drug given to treat

existing blood clots or to control the formation of new

blood clots. Sold in the United States under the brand

name Coumadin.

WATER-SOLUBLE VITAMINS. Vitamins that are not

stored in the body and are easily excreted. They must,

therefore, be consumed regularly as foods or supple-

ments to maintain health.

WEBBING. A tissue or membrane that connects two

digits at their base or for the greater part of their length.

WECHSLER INTELLIGENCE SCALES. A test that mea-

sures verbal and non-verbal intelligence.

WEPMAN’S AUDITORY DISCRIMINATION TEST

(WADT). A commonly used test for evaluating auditory

discrimination skills.

WHEAL. A smooth, slightly elevated area on the

body surface that is redder or paler than the surrounding

skin.
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WHITE BLOOD CELLS. A group of several cell types

that occur in the bloodstream and are essential for a prop-

erly functioning immune system; they fight infection.

WHITE MATTER.A substance, composed primarily of

myelin fibers, found in the brain and nervous system that

protects nerves and allows messages to be sent to and

from the brain and various parts of the body. Also called

white substance.

WHOLE BLOOD. Blood which contains red blood

cells, white blood cells, and platelets in plasma.

WHOOPING COUGH. An infectious disease of the

respiratory tract caused by a bacterium, Bordetella per-
tussis. Also known as pertussis.

WILSON’S DISEASE.A rare inherited disease in which

excessive amounts of copper accumulate in the liver or

brain. It is fatal unless the patient complies with lifelong

treatment with penicillamine and zinc oxidase. Wilson’s

disease is also known as inherited copper toxicosis.

WISDOM TEETH. The third molars at that back of the

mouth.

WITHDRAWAL SYMPTOMS.A group of physical and/

or mental symptoms that may occur when a person sud-

denly stops using a drug or other substance upon which

he or she has become dependent.

WORLD HEALTH ORGANIZATION (WHO). An inter-

national organization within the United Nations system

that is concerned with world health and welfare.

X
X CHROMOSOME. One of the two sex chromosomes

(the other is Y) that determine a person’s gender. Normal

males have both an X and a Y chromosome, and normal

females have two X chromosomes.

XENOPHOBIA. Fear of strangers or foreigners.

XEROSIS. The medical term for dry skin. Many chil-

dren diagnosed with atopic dermatitis have a history of

xerosis even as newborns.

X-LINKED. A gene carried on the X chromosome,

one of the two sex chromosomes.

X RAYS. High-energy radiation used in high doses,

either to diagnose or treat disease.

XYY SYNDROME. A chromosome disorder that

affects males.

Y

YELLOW FEVER. An infectious disease caused by a

virus. The disease, which is spread by mosquitoes, is

most common in Central and South America and Central

Africa. Symptoms include high fever, jaundice (yellow

eyes and skin) and dark-colored vomit, a sign of internal

bleeding. Yellow fever can be fatal.

YOGI (FEMALE, YOGINI).A trained yoga expert.

Z

ZOONOSIS. Any disease of animals that can be

transmitted to humans. Rabies is an example of a

zoonosis.

ZOOPHOBIA. Fear of animals.

ZYGOTE. The result of the sperm successfully ferti-

lizing the ovum. The zygote is a single cell that contains

the genetic material of both the mother and the father.
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GROWTH CHARTS APPENDIX

The following growth charts were obtained from the United States Centers for Disease Control. These charts, updated in
2000, include norms for head circumference, weight, and length for boys and girls from birth through age three. Separate
charts display percentiles for height, weight, and body mass index (BMI) for boys and girls through age 20.
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SOURCE: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention 
and Health Promotion (2000).  http://www.cdc.gov/growthcharts

NAME

RECORD #

Birth to 36 months: Boys
Length-for-age and Weight-for-age percentiles

Mother’s Stature
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Gestational
Age: Weeks Comment
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SOURCE: Developed by the National Center for Health Statistics in collaboration with the National Center for Chronic Disease Prevention 
and Health Promotion (2000).  http://www.cdc.gov/growthcharts

NAME

RECORD #

Birth to 36 months: Girls
Length-for-age and Weight-for-age percentiles
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APPENDIX OF COMMON CHILDHOODMEDICATIONS

This list of childhood medications was created from the drugs listed in the main body of the text. Short descriptions and any
relevant cautionary information are included.

ABACAVIR. . . . . . . . . . . . . .Antiretroviral drug (for
treatment of AIDS virus) in
patients over the age of three
months.

ACCUTANE . . . . . . . . . . . . . See isotretinoin

ACETAMINOPHEN. . . . . . .Non-narcotic analgesic and
fever reducer without anti-
inflammatory effects. Use
care in selecting the dosage
form and measuring doses.
Note that the infant drops have
a higher concentration of
acetaminophen than the
children’s formula, and should
only be given in drops, never
by the teaspoonful.

ACIPHEX . . . . . . . . . . . . . . . See rabeprazole

ACYCLOVIR . . . . . . . . . . . .An antiviral agent used against
herpes infections. It has been
used in infants, and even in
newborns. Acyclovir has been
reported on favorably in the
treatment of chickenpox.

ADAPALENE . . . . . . . . . . . .A prescription drug for
treatment of acne, adapalene is
applied to the skin and works
by keeping pores clear.

ADRENALIN . . . . . . . . . . . . See epinephrine

ADRIAMYCIN . . . . . . . . . . . See doxorubicin

ADRUCIL . . . . . . . . . . . . . . . See 5-fluorouracil

AFRIN. . . . . . . . . . . . . . . . . . See oxymetazoline

AGENERASE. . . . . . . . . . . . . See amprenavir

ALEVE . . . . . . . . . . . . . . . . . . See naproxen

ALLEGRA . . . . . . . . . . . . . . . See fexofenadine

ALUMINUM AND . . . . . . .An antacid combination used
MAGNESIUM for a number of stomach
HYDROXIDES disorders.

AMANTIDINE . . . . . . . . . . .Although best known for
treatment of Parkinson’s
disease, amantidine provides
protection against influenza
virus in children as young as
one year.

AMINOPHYLLINE . . . . . . .A bronchodilator used in
treatment of asthma.

AMITRIPTYLINE . . . . . . . . .A tricyclic antidepressant.
Tricyclic antidepressants are
not recommended for children
under the age of 12 years.
Parents should discuss the
safety of all antidepressants
before using them in children
or adolescents.

AMLEXANOX . . . . . . . . . . .The only drug approved for use
in canker sores. It may work
by reducing inflammation.

AMOXICILLIN. . . . . . . . . . .Amoxicillin is a semi-synthetic
penicillin similar to ampicillin.
The semi-synthetics are
effective against more bacteria
than are the natural penicillins,
and amoxicillin causes less
diarrhea in children than does
ampicillin.

AMOXICILLIN- . . . . . . . . . .A broad-spectrum antibiotic
CLAVULANATE combination that is effective

against bacteria which would
be resistant to penicillin
alone.

AMOXIL . . . . . . . . . . . . . . . . See amoxicillin

AMPHOTERICIN B . . . . . . .An antifungal drug, given by
vein, which may be used to
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treat sinus infections caused by
fungi as well as other fungal
infections. This drug may
cause severe discomfort in
patients.

AMPICILLIN . . . . . . . . . . . .A type of penicillin which is
effective against more types of
bacteria than the original drug.
May cause diarrhea in children.

AMPRENAVIR . . . . . . . . . . .Antiretroviral drug (for
treatment of AIDS virus) in
patients over the age of four
years.

ANADROL . . . . . . . . . . . . . . See oxymetholone

ANAPROX . . . . . . . . . . . . . . See naproxen

ANTHRALIN . . . . . . . . . . . .An ingredient in creams for
treatment of psoriasis or some
types of hair loss.

APHTHASOL . . . . . . . . . . . . See amlexanox

ASPIRIN . . . . . . . . . . . . . . . .Non-narcotic pain reliever and
fever reducer with anti-
inflammatory effects. Aspirin
should not be given to children
except on a physician’s order.

ASPIRIN-FREE ANACIN . . . See acetaminophen

ASTALIN. . . . . . . . . . . . . . . . See azalastin

AUGMENTIN . . . . . . . . . . . See amoxicillin-clavulanate

AVENTYL . . . . . . . . . . . . . . See nortriptyline

AXID. . . . . . . . . . . . . . . . . . . See nizatidine

AZACTAM . . . . . . . . . . . . . . See aztreonam

AZELAIC ACID . . . . . . . . . .A prescription drug for
treatment of acne. It kills
bacteria and keeps pores clear.

AZELEX. . . . . . . . . . . . . . . . . See azelaic acid

AZITHROMYCIHN. . . . . . .An antibiotic similar to
erythromycin, but with better
absorption into the lungs, and
greater effectiveness against
some types of bacteria.

AZTREONAM . . . . . . . . . . .An antibiotic which may be
useful in treating infections
caused by bacteria resistant to
other drugs.

BABYLAX . . . . . . . . . . . . . . . See glycerin

BAL . . . . . . . . . . . . . . . . . . . .Acronym for British Anti-
Lewisite—See dimercaprol

BAYER SELECT . . . . . . . . . . See acetaminophen

MAXIMUM

STRENGTH HEADACHE

PAIN RELIEF FORMULA

BENADRYL . . . . . . . . . . . . . See diphenhydramine

BENZAMYCIN. . . . . . . . . . .Benzoyl peroxide and
erythromycin combination
used in the treatment of acne.

BENZOYL PEROXIDE. . . . .Skin drying agent, used for
treatment of acne. May be
mixed with other compounds
such as antibiotics.

BEXTRA . . . . . . . . . . . . . . . . See valdecoxib

BIAXIN . . . . . . . . . . . . . . . . . See clarithromycin

BISACODYL. . . . . . . . . . . . .An irritant cathartic (laxative)
not recommended for children
under six years old. Available
as tablets and suppositories.

BLENOXANE . . . . . . . . . . . . See bleomycin

BLEOMYCIN . . . . . . . . . . . .An anti-cancer drug of the
antibiotic type, bleomycin has
been used to treat germ-cell
cancers (ovaries or testis) and
some other cancers in children.

BLEPH. . . . . . . . . . . . . . . . . . See sulfacetamide

BLISTEX . . . . . . . . . . . . . . . . See phenol

BONINE . . . . . . . . . . . . . . . . Seemeclizine

BOTOX. . . . . . . . . . . . . . . . . See botulinum toxin

BOTULINUM TOXIN. . . . .Although most widely used for
reduction of wrinkles,
botulinum toxin may be
injected as a means of reducing
excessive perspiration. Its
most important use in children
is reduction of spasticity in
children with cerebral palsy.

BRITISH ANTI-LEWISITE . . See dimercaprol

BROMPHENIRAMINE . . . .An antihistamine with only
moderately sedative effects.
The product is available in
liquid form, and one of the
branded products has a high
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level of taste acceptability
among children.

BUPROPION. . . . . . . . . . . .An antidepressant which is
unrelated to other types of
antidepressant drugs.
Bupropion has been used to
treat attention deficit disorder
and bipolar disorder. It is also
used to help stop smoking.
Although approved only for
use in adults, the drug has been
used to treat children. The
United States Food and Drug
Administration has issued a
warning that antidepressants
may increase the risk of suicide
when used to treat children and
adolescents. The FDA warns
that the risk of suicide is
increased in children with
bipolar disorder.

CALAMINE LOTION . . . . .A preparation of zinc oxide,
lime water, glycerin, and water
that may relieve some insect
stings and irritants like poison
ivy. Preparations that contain
phenol or antihistamines may
be more effective than the
original formula.

CALCIUM CARBONATE . .An antacid for treatment of
stomach disorders. It may also
be used as a diet supplement to
provide extra calcium.

CALCIUM . . . . . . . . . . . . . .An antacid combination used
CARBONATE AND for a number of stomach
MAGNESIUM disorders.
HYDROXIDE

CALCIUM . . . . . . . . . . . . . .A chelating agent used as an
DISODIUM EDETATE antidote to lead poisoning.

CALCIUM . . . . . . . . . . . . . . See calcium disodium edetate
DISODIUM

VERSENATE

CARBAMAZEPINE . . . . . . .An anti-epileptic drug that has
been used for a wide range of
neurologic conditions. It is
approved for use in children
above the age of six years, but
has been used in younger
children as well.

CASCARA SAGRADA . . . .An irritant cathartic (laxative)
not recommended for children
under six years old.

CECLOR . . . . . . . . . . . . . . . . See cefaclor

CEFACLOR. . . . . . . . . . . . . .An antibiotic given by mouth.
The drug is available in a
pediatric suspension that is
very well accepted by children.

CEFOBID . . . . . . . . . . . . . . . See cefotaxime

CEFOTAXIME . . . . . . . . . . .A broad-spectrum antibiotic
given by injection into a vein.

CEFTRIAXONE . . . . . . . . . .A broad-spectrum antibiotic
given by injection into a vein.
Ceftriaxone is considered to be
the best treatment for late
Lyme disease.

CELEBREX. . . . . . . . . . . . . . . See celecoxib

CELECOXIB . . . . . . . . . . . . .A COX-2 inhibitor; a type of
non-steroidal anti-
inflammatory drug that is often
used to treat arthritis. No
studies have been done on
children.

CELEXA. . . . . . . . . . . . . . . . . See citalopram

CELONTIN. . . . . . . . . . . . . . Seemethosuximide

CETIRIZINE . . . . . . . . . . . . .An antihistamine with very
little sedating effect. It is used
to treat hay fever and other
allergies.

CHLORAMPHENICOL. . . .A broad-spectrum antibiotic,
unrelated to other antibiotics.
Because this drug can cause
very serious adverse reactions,
it should be reserved for cases
which cannot be treated with
any other antibacterial agent.

CHLOROMYCETIN . . . . . . See chloramphenicol

CHLORPHENIRAMINE . . .An antihistamine used in the
treatment of allergies that
carries mild risk of drowsiness.

CHLOR-TRIMETRON. . . . . See chlorpheniramine

CHOLESTYRAMINE . . . . . .Cholesterol reducer for
children over the age of two
years.

CHRONULAC . . . . . . . . . . . See lactulose

CIMETIDINE . . . . . . . . . . . .A gastric acid reducer used to
treat gastroesophageal reflux
and diseases in which the
stomach produces too much
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acid. An over-the-counter
form is available.

CITALOPRAM . . . . . . . . . . .An antidepressant of the SSRI
class (serotonin specific
reuptake inhibitor). These
drugs are used to treat
depression, and may be
prescribed for bipolar disorder.
Warning: Antidepressants may
increase depression or even
lead to suicide when used in
children and adolescents.
Careful observation is
essential.

CITRUCEL . . . . . . . . . . . . . . Seemethylcellulose

CLARITHROMYCIN . . . . . .Clarithromycin is an antibiotic
similar to erythromycin, but
with better absorption into the
lungs, and greater effectiveness
against some types of bacteria.

CLARITIN. . . . . . . . . . . . . . . See loratidine

CLEMASTINE . . . . . . . . . . . .An antihistamine used to treat
allergies that carries a mild risk
of drowsiness.

CLEOCIN-T . . . . . . . . . . . . . See clindamycin. This form is
for application to the skin,
commonly used for treatment
of acne.

CLINDAMYCIN. . . . . . . . . .Antibiotic, used for anaerobic
infections and for treatment of
acne.

CLONAZEPAM . . . . . . . . . .A benzodiazepine used as a
tranquilizer and anti-seizure
medication. This is a
controlled drug under law.

CLORAZEPATE . . . . . . . . . .A benzodiazepine used as a
tranquilizer, for treatment of
alcoholism, and as an anti-
seizure medication. This is a
controlled drug under law.

CLOTRIMAZOLE . . . . . . . .An antifungal drug that may be
used as an oral lozenge, skin
cream, lotion, or vaginal
cream, depending on the
location of the fungal infection.

CLOZAPINE. . . . . . . . . . . . .Clozapine is an anti-psychotic
drug which has been used in
treatment of bipolar disorder.
Although it is approved only

for adults, it has been studied
in children as young as nine
years. For safe use, weekly
blood counts are essential.

CLOZARIL . . . . . . . . . . . . . . See clozapine

COLACE . . . . . . . . . . . . . . . . See docusate

COLCHICINE . . . . . . . . . . .Amedicine for gout that has
found uses in several other
conditions, such as familial
mediterranean fever.
Colchicine has been used to
treat children as young as three
years.

CORTIZONE . . . . . . . . . . . . See hydrocotisone

COUMADIN . . . . . . . . . . . . See warfarin

CRIXAVAN. . . . . . . . . . . . . . See indinavir

CROMOLYN . . . . . . . . . . . .Amast-cell stabilizing drug
used for prevention of
asthmatic and allergic attacks.

CUPRIMINE. . . . . . . . . . . . . See penicillamine

CYCLIZINE. . . . . . . . . . . . . .An over-the-counter
antihistamine used in treatment
of motion sickness in children
over the age of six years.

CYCLOPHOSPHAMIDE. . .An alkylating agent used in
treatment of cancer. It may be
used for some types of
childhood leukemias.

CYTOVENE . . . . . . . . . . . . . See ganciclovir

CYTOXAN . . . . . . . . . . . . . . See cyclophosphamide

DARVON . . . . . . . . . . . . . . . See propoxyphene

DDAVP. . . . . . . . . . . . . . . . . See desmopressin acetate

DECADRON . . . . . . . . . . . . See dexamethasone

DECADURABOLIN . . . . . . See nandrolone

DELTASONE . . . . . . . . . . . . See prednisone

DEMEROL . . . . . . . . . . . . . . Seemeperidine

DEPAKENE. . . . . . . . . . . . . . See valproic acid

DEPAKOTE. . . . . . . . . . . . . . See valproic acid

DEPEN . . . . . . . . . . . . . . . . . See penicillamine

DESFERAL . . . . . . . . . . . . . . See desferoxamine

DESFEROXAMINE. . . . . . . .A drug which binds iron, it is
used to reduce the blood iron
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levels in thalassemia.. It is
given only by injection.

DESIPRAMINE. . . . . . . . . . .A tricyclic antidepressant, used
to treat depression, but which
may also be useful in treatment
of bulimia.Warning:
Antidepressants may increase
depression or even lead to
suicide when used in children
and adolescents. Careful
observation is essential.

DESMOPRESSIN . . . . . . . . .A synthetic compound similar
to antidiuretic hormone
(ADH). It may be used to treat
bedwetting. Because
desmopressin increases the
count of blood platelets, it has
been used to control some
types of coagulation disorders.

DEXAMETHASONE . . . . . .An anti-inflammatory steroid
that is widely used. It may be
given by mouth, by vein,
applied to the skin, or included
in eye drops or ear drops.

DEXTROMETHORPHAN .A cough suppressant that is the
active ingredient in most over-
the-counter cough remedies. It
is usually indicated in product
names as DM.

DIAZEPAM. . . . . . . . . . . . . .A benzodiazepine used as a
tranquilizer, muscle relaxant,
and anti-seizure medication.
This is a controlled drug under
law.

DIBASIC SODIUM

PHOSPHATE . . . . . . . . . . . .A saline cathartic (laxative), it
acts by drawing water into the
intestine, and produces a
watery stool. Children may be
more sensitive than adults to
toxic effects. Do not use in
children under the age of six
years.

DIDANOSINE . . . . . . . . . . .Antiretroviral drug (for
treatment of AIDS virus) in
patients over the age of two
weeks, although the drug has
been used in newborn infants
as well.

DIFFERIN . . . . . . . . . . . . . . . See adapalene

DIGOXIN. . . . . . . . . . . . . . .Derived from digitalis, this
drug increases the strength of
heart contractions.

DILANTIN . . . . . . . . . . . . . . See phenytoin

DILAUDID. . . . . . . . . . . . . . See hydromorphone

DIMENHYDRINATE . . . . .An over-the-counter
antihistamine used in treatment
of motion sickness in children
over the age of two years.

DIMERCAPROL . . . . . . . . .A chelating agent which is
used as an antidote for arsenic,
gold, mercury and lead
poisoning.

DIMETANE. . . . . . . . . . . . . . See brompheniramine

DIPHENHYDRAMINE . . . .An antihistamine that is very
effective but commonly causes
drowsiness.

DOCUSATE . . . . . . . . . . . . .A stool softener to relieve
constipation (not a laxative). It
may take as long as three days
to show any benefit. Not
recommended for children
under six years old.

DOXORUBICIN . . . . . . . . .An anti-cancer drug of the
antibiotic type, doxorubicin
has been used to treat Ewing’s
sarcoma and some types of
lymphoma in children.

DTP VACCINE . . . . . . . . . .A vaccine that protects against
diphtheria, tetanus, and
pertussis. It has largely been
replaced by diphtheria and
tetanus toxoids and acellular
pertussis (DTaP) vaccine,
which has fewer unwanted side
effects.

DRAMAMINE . . . . . . . . . . . See dimenhydrinate

DRITHOCREME . . . . . . . . . See anthralin

DRYSOL . . . . . . . . . . . . . . . . See aluminum chloride

DTAP VACCINE . . . . . . . . .A vaccine that protects against
diphtheria, tetanus, and
pertussis. It is safer than the
old DTP vaccine.

DULCOLAX . . . . . . . . . . . . . See bisadocyl

DUPHALAC. . . . . . . . . . . . . See lactulose

DURAGESIC . . . . . . . . . . . . See fentanyl
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DUVOID . . . . . . . . . . . . . . . See bethanechol

EFAVIRENZ . . . . . . . . . . . . .Antiretroviral drug (for
treatment of AIDS virus) in
patients over the age of three
years.

EFFEXOR . . . . . . . . . . . . . . . See venlafaxine

ELAVIL . . . . . . . . . . . . . . . . . See amitriptyline

ELIDEL . . . . . . . . . . . . . . . . . See pimecrolimus

EPINEPHRINE . . . . . . . . . . .A hormone that is used as a
stimulant and vasoconstrictor
in the treatment of anaphylaxis.
It may also be used to stop
bleeding during surgery.

EPIVIR. . . . . . . . . . . . . . . . . . See lamivudine

EPSOM SALTS . . . . . . . . . . . Seemagnesium sulfate

ERTAPENEM . . . . . . . . . . . .A prescription antibiotic used
to treat penicillin-resistant
bacteria. Has not been well
studied in children.

ERYTHROMYCIN . . . . . . . .An antibiotic which may be
taken by mouth or injected to
treat infections, or applied to
the skin to treat acne.
Erythromycin is widely used
for patients who are allergic to
penicillin.

ESCITALOPRAM . . . . . . . . .An antidepressant of the SSRI
class (serotonin specific
reuptake inhibitor) These drugs
are used to treat depression,
and may be prescribed for
bipolar disorder. Warning:
May increase depression or
even lead to suicide when used
in pediatrics. Careful
observation is essential.

ESKALITH . . . . . . . . . . . . . . See lithium carbonate

ESOMEPRAZOLE . . . . . . . .A prescription gastric acid
reducer of the proton-pump
inhibitor class. It has been
given to children as young as
three years of age.

ETHOSUXIMIDE . . . . . . . .A drug used in treatment of
epilepsy, usually for absence
seizures.

ETHOTOIN . . . . . . . . . . . . .A drug in the same family as
phenytoin, used to control
epilepsy.

ETOPOSIDE . . . . . . . . . . . . .An anti-cancer drug of the
topoisomerase class. It may be
used to treat some types of
leukemia and other cancers in
children.

FAMCICLOVIR . . . . . . . . . .An anti-viral drug which has
been useful in treatment of
herpes infections, including
those associated with
chickenpox. At present, it is
not recommended that this
drug be used in patients under
the age of 18 years.

FAMOTIDINE . . . . . . . . . . .A gastric acid reducer of the H-
2 receptor blocker class used to
treat gastroesophageal reflux
and diseases in which there is
an excess of stomach acid. An
OTC form is available

FAMVIR . . . . . . . . . . . . . . . . See famciclovir

FELBAMATE . . . . . . . . . . . .An anti-epileptic drug
approved for use in children
over the age of 14 years, but
which has been used in
younger children as well.
Should be reserved for cases
not responsive to other drugs.

FELBATOL . . . . . . . . . . . . . . See felbamate

FENTANYL . . . . . . . . . . . . .A narcotic pain reliever,
fentanyl is often given to
children to relax them before
surgery. This is a controlled
drug under federal law.

FEO-SOL. . . . . . . . . . . . . . . . See ferrous sulfate

FERROUS SULFATE . . . . . .The preferred form of iron for
treatment of iron deficiencies.
It comes in tablet and liquid
form.

FEXOFENADINE . . . . . . . . .A non-sedating antihistamine
used in the treatment of
allergies. It has not been tested
in children younger than six
years.

FINEVIN. . . . . . . . . . . . . . . . See azelaic acid

5-FLUOROURACIL. . . . . . .An antimetabolite used in the
treatment of cancer. The
injection has limited use in
common childhood cancers,
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but a skin cream has been used
for some types of skin cancers.

5-FU . . . . . . . . . . . . . . . . . . . See 5-fluorouracil

FLUMADINE . . . . . . . . . . . . See rimantidine

FLUOXETINE . . . . . . . . . . .An antidepressant of the SSRI
class (serotonin specific
reuptake inhibitor). These
drugs are used to treat
depression, and may be
prescribed for bipolar disorder.
Fluoxetine has also been used
to treat bulimia.Warning: May
increase depression or even
lead to suicide when used in
children. Careful observation
is essential.

FLUVAX . . . . . . . . . . . . . . . . See influenza virus vaccine

FOSCARNET . . . . . . . . . . . .An antiviral drug used for
treatment of cytomegalovirus
and severe herpes virus
infections. It is appropriate for
adolescents, but not
recommended for children.

FORTOVASE . . . . . . . . . . . . See saquinavir

FOSCAVIR . . . . . . . . . . . . . . See foscarnet

FULVICIN . . . . . . . . . . . . . . See griseofulvin

FUNGIZONE. . . . . . . . . . . . See amphotericin B

GAMIMUNE . . . . . . . . . . . . See immune serum globulin

GAMMAGARD . . . . . . . . . . See immune serum globulin

GANCICLOVIR . . . . . . . . . .Antiviral agent for
cytomegalovirus infections of
the eye. Although not
recommended for patients
below the age of 12 years, the
drug is has been used in
children as young as three
months.

GEODON. . . . . . . . . . . . . . . See ziprasidone

GLUCAGON . . . . . . . . . . . .A hormone manufactured by
the pancreas that triggers the
release of blood glucose by the
liver, often in diabetics. It is
only administered by injection.

GLUCAGON . . . . . . . . . . . .See glucagon

EMERGENCY KIT

GLYCERIN . . . . . . . . . . . . . .A hyperosmotic laxative that is
used in either rectal solution or
suppository form. Glycerin is
used in children as young as
newborns. The chemical has
many uses in drug formulation
since it helps products retain
moisture (in lotions and
creams), while in oral liquids it
acts as a thickening agent and
provides a slightly sweet taste.

GLYCOLIC ACID . . . . . . . .A chemical peel used to treat
acne and for other cosmetic
purposes.

GRANISETRON. . . . . . . . . .An anti-emetic drug used to
control nausea and vomiting
associated with cancer therapy.
The drug may be given by
mouth or by vein, and is used
in children over the age of two
years.

GRISACTIN . . . . . . . . . . . . . See griseofulvin

GRISEOFULVIN . . . . . . . . .An antifungal agent used to
treat infections of the hair and
nails.

GRIS-PEG. . . . . . . . . . . . . . . See griseofulvin

GUAIFENESIN. . . . . . . . . . .Guaifenesin is commonly
included in over-the-counter
cough remedies as an
expectorant, a drug which
breaks up mucus. Although
the drug has been used for a
long time, there is little proof
that it works.

GYNE-LOTRIMIN . . . . . . . . See clotrimazole

HALDOL . . . . . . . . . . . . . . . See haloperidol

HALOPERIDOL . . . . . . . . .A prescription drug commonly
used for behavioral disorders
such as excessive rage. It has
also been useful in the
treatment of Tourette’s
syndrome.

HEXADROL . . . . . . . . . . . . . See dexamethasone

HIVID. . . . . . . . . . . . . . . . . . See zalcitabine

HUMULIN . . . . . . . . . . . . . . See insulin

HYDROCORTISONE . . . . .An anti-inflammatory steroid
that may be taken by mouth, or
in creams and lotions to be
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applied to skin and mucous
membranes. Hydrocortisone
creams may be used on infants
and young children. Low
concentrations of
hydrocortisone are available in
over-the-counter preparations.

HYDROMORPHONE . . . .Hydromorphone is a narcotic
pain reliever and cough
suppressant for use in children
over the age of six years. It is a
controlled drug under federal
law.

HYDROXYCHLORO-. . . . .An antialarial compound

QUINE that has been used to treat
some autommune conditions
including lupus and juvenile
dermatomyositis.

HYTONE . . . . . . . . . . . . . . . See hydrocortisone

IBUPROFEN . . . . . . . . . . . .Non-narcotic pain-reliever and
fever reducer with anti-
inflammatory effects.

IMIPRAMINE . . . . . . . . . . .A tricyclic antidepressant, used
primarily to treat depression,
but which may also be used in
treatment of bulimia.
Imipramine may also be useful
in control of bedwetting.
Warning: May increase
depression or even lead to
suicide when used in children
and adolescents. Careful
observation is essential.

IMITREX . . . . . . . . . . . . . . . . See sumatriptan

IMMUNE SERUM . . . . . . . .This is a preparation of the

GLOBULIN portion of the blood that
contains antibodies. It helps
the immune system prevent or
fight off infections.

IMODIUM . . . . . . . . . . . . . . See loperamide

INDINAVIR . . . . . . . . . . . . .Antiretroviral drug for
treatment of AIDS virus.
According to the manufacturer,
safety in children has not been
established, but the drug has
been listed in standard
pediatric references.

INDOCIN. . . . . . . . . . . . . . . See indomethicin

INDOMETHACIN . . . . . . .A non-steroidal anti-
inflammatory drug (NSAID)
available by prescription only,
usually used to treat arthritis
and other inflammatory
conditions. Not recommended
for children under the age of 14
except in special
circumstances. Indomethacin
has special application in some
infants born with heart
problems.

INFLUENZA VIRUS . . . . . .A vaccine used to prevent

VACCINE infection with the influenza
virus. It may be given to
infants as young as six months
of age.

INSULIN . . . . . . . . . . . . . . .A hormone which is essential
for glucose (sugar) utilization.
There are many types of
modified insulins designed to
give either more rapid effect or
longer duration of action.
Insulin must be given by
injection.

INTAL . . . . . . . . . . . . . . . . . . See cromolyn

INVANZ . . . . . . . . . . . . . . . . See ertapenem

INVIRASE. . . . . . . . . . . . . . . See saquinavir

ISONIAZID . . . . . . . . . . . . .Anti-tuberculosis drug that
may be used to treat
tuberculosis and to protect
people in close contact with
tuberculosis patients. Infants
and young children can tolerate
higher doses of this drug than
do older children and adults.

ISOTRETINOIN . . . . . . . . .An anti-acne drug.

IVERMECTIN . . . . . . . . . . .A prescription treatment for
parasites which is effective
against lice, although it is not
FDA-approved for this
purpose.

KALETRA . . . . . . . . . . . . . . . See lopinavir/ritonavir fixed
combination

KENALOG . . . . . . . . . . . . . . See triamcinolone

KETOCONAZOLE . . . . . . . .An antifungal agent that may
be used as a cream for skin
fungus, or in tablet form for
systemic infections.
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KETOPROFEN . . . . . . . . . . .A non-steroidal anti-
inflammatory drug (NSAID),
available by prescription only.
Not given to children under the
age of 16 unless directed by a
physician.

KETOROLAC . . . . . . . . . . . .A non-teroidal anti-
TROMETHAMINE inflammatory drug (NSAID)

given by injection. This is an
effective pain reliever for
short-erm use only. Its main
advantage over narcotics for
short-erm use is that it does not
cause sedation. This drug is
not normally used for
treatment of children.

KLONOPIN . . . . . . . . . . . . . See clonazepam

KONSIL . . . . . . . . . . . . . . . . See psyllium

KWELL . . . . . . . . . . . . . . . . . See lindane

KYTRIL . . . . . . . . . . . . . . . . . See granisetron

LACTULOSE. . . . . . . . . . . . .A hyperosmotic laxative that is
also used for other conditions,
including liver and brain
problems. It has been used to
treat children, but is not
recommended for frequent use.

LAMICTAL . . . . . . . . . . . . . . See lamotrigene

LAMIVUDINE . . . . . . . . . . .An antiretroviral drug, used to
treat the AIDS virus, in
children above the age of three
months. Because viral
resistance develops when
lamivudine is used alone, the
drug should be administered in
combination with other
antiretroviral drugs.

LAMOTRIGENE . . . . . . . . .A anti-epileptic drug primarily
for use in adults, but which has
been used in children with
severe epilepsy as young as
two years of age. The drug has
also been used to treat bipolar
disorder.

LAMICTAL . . . . . . . . . . . . . . See lamotrigene

LANOXIN. . . . . . . . . . . . . . . See digoxin

LANSOPRAZOLE . . . . . . . .A prescription gastric acid
reducer of the proton-pump
inhibitor class, used to treat
gastroesophageal reflux, and

other disorders of excess
stomach acid. A pediatric
suspension is available, and
the flavor had been reported
to be popular with
children.

LEVO-DROMORAN . . . . . . See levorphanol

LEVORPHANOL . . . . . . . . .A narcotic pain reliever for
severe pain. Its use in children
has not been well established.
It is a controlled drug under
federal law.

LEXAPRO . . . . . . . . . . . . . . . See escitalopram

LIDOCAINE. . . . . . . . . . . . .A local anesthetic that may be
injected, or applied to skin or
mucous membranes. It
relieves pain from wounds and
sores, including canker sores.

LINDANE . . . . . . . . . . . . . . .A prescription drug for
removal of lice. Lindane may
cause nerve damage even when
used as directed. It should
never be used on premature
infants.

LINEZOLID . . . . . . . . . . . . .A prescription antibiotic used
to treat penicillin-resistant
bacteria. Has not been well
studied in children. Because it
may cause blood problems,
regular blood tests are
needed while taking this
drug.

LITHIUM CARBONATE . . .A drug used in treatment of
some psychiatric conditions
including bipolar mood
disorder and anorexia.

LONITEN . . . . . . . . . . . . . . . Seeminoxidil (Loniten
designates tablets for high
blood pressure only.)

LOPERAMIDE . . . . . . . . . . .An antidiarrheal drug that is
available without prescription.
It has been given to children
as young as two years, but
should not be used without
first consulting a
physician.

LOPINAVIR/RITONAVIR .A combination of antiretroviral
FIXED COMBINATION drugs (anti-IDS drugs) that

may be used in children as
young as six months.
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LORATIDINE . . . . . . . . . . .A non-sedating antihistamine
used in the treatment of
asthma.

LOTRIMIN . . . . . . . . . . . . . . See clotrimazole

MAALOX . . . . . . . . . . . . . . . See aluminum and magnesium
hydroxides

MAGNESIUM CITRATE . . .A saline cathartic (laxative), it
(CITRATE acts by drawing water into the
OFMAGNESIA) intestine, and produces a

watery stool. Children may be
more sensitive than adults to
toxic effects. The oral liquid
should be chilled before use.
Do not use in children under
the age of two years.

MAGNESIUM . . . . . . . . . . .A saline cathartic (laxative), it
HYDROXIDE acts by drawing water into the

intestine, and produces a
watery stool. Children may be
more sensitive than adults to
toxic effects. Do not use in
children under the age of two
years. May be used as an
antacid.

MAGNESIUM SULFATE . . .A saline cathartic (laxative), it
acts by drawing water into the
intestine, and produces a
watery stool. Children may be
more sensitive than adults to
toxic effects. Do not use in
children under the age of two
years. May be used as a soak
for bruises and sprains.
Flavored forms available.

MAREZINE. . . . . . . . . . . . . . See cyclizine

MARIJUANA . . . . . . . . . . . .Abuse drug, the active
component, tetrahydrocanna-
binol, or THC, may be used as
an antinauseant to relieve some
of the effects of cancer
chemotherapy. Under United
States law, marijuana has no
legitimate medical use.

MECLIZINE . . . . . . . . . . . . .An over-the-counter
antihistamine used in treatment
of motion sickness in children
over the age of 12 years.

MECLOFENAMATE . . . . . .A non-teroidal anti-
SODIUM inflammatory drug (NSAID),

available by prescription only.
Safety and efficacy in children

under 14 years of age has not
been established.

MEDROL . . . . . . . . . . . . . . . Seemethylprednisolone

MEFENAMIC ACID. . . . . . .A non-steroidal anti-
inflammatory drug (NSAID),
available by prescription only.
Safety and efficacy in children
under 14 years of age has not
been established.

MENABOL . . . . . . . . . . . . . . See stanzolol

MEPERIDINE . . . . . . . . . . . .A synthetic narcotic analgesic.
This is a controlled drug under
federal law.

MEPHENYTOIN . . . . . . . . .A drug in the same family as
phenytoin, used to control
epilepsy.

MESANTOIN . . . . . . . . . . . . Seemephenytoin

METADATE . . . . . . . . . . . . . Seemethylphenidate

METAMUCIL . . . . . . . . . . . . See psyllium

METHSUXIMIDE. . . . . . . . .A drug used in treatment of
epilepsy, usually for absence
seizures.

METHYLCELLULOSE . . . . .A bulk-forming laxative.
Should be given in divided
doses, with at least eight
ounces of fluid. Not
recommended for children
under six years old.

METHYLPHENIDATE . . . . .A stimulant which is used in
treatment of attention deficit/
hyperactivity disorder in
children. This is a controlled
drug under federal law.

METHYLPREDNISOLONE An anti-inflammatory steroid
which may be administered by
mouth or injection. The drug
may be given to infants and
children for many diseases.

METOCLOPRAMIDE . . . . .A prokinetic agent,
metoclopramide accelerates
emptying of the stomach into
the intestine. It may be used for
stomach disorders or in
conjunction with anticancer
drugs.

MICANOL . . . . . . . . . . . . . . See anthralin
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MICROSULFON . . . . . . . . . See sulfadiazine

MILK OFMAGNESIA . . . . . Seemagnesium hydroxide

MILONTIN. . . . . . . . . . . . . . See phensuximide

MINERAL OIL . . . . . . . . . . .An emollient cathartic
(laxative) it acts by lubricating
the intestine. Not
recommended for children
under six years old. Routine
use may reduce absorption of
essential vitamins.

MINOXIDIL . . . . . . . . . . . . .An antihypertensive drug
which has been widely used as
a lotion to treat androgenetic
hair loss.

MIRTAZAPINE. . . . . . . . . . .An antidepressant, chemically
different from most other
antidepressants.Warning: May
increase depression or even
lead to suicide when used in
children and adolescents.
Careful observation is
essential.

MODAFINIL . . . . . . . . . . . .A central nervous system
stimulant which is chemically
unrelated to other drugs such as
caffeine or methylphenidate.
Although officially not
approved for children, the drug
has been used to treat
childhood narcolepsy.

MOTRIN. . . . . . . . . . . . . . . . See ibuprofen

MYCELEX . . . . . . . . . . . . . . . See clotrimazole

MYLANTA . . . . . . . . . . . . . . See calcium carbonate and
magnesium hydroxide

MYSOLINE. . . . . . . . . . . . . . See primidone

NANDROLONE . . . . . . . . .An anabolic steroid, used for
treatment of some diseases that
cause breakdown of the body,
kidney disease, and anemia.
May be subject to abuse. This
is a controlled drug under
federal law.

NAPHAZOLINE. . . . . . . . . .A vasoconstrictor, most often
used as eye drops to treat eye
redness associated with colds.

NAPHCON . . . . . . . . . . . . . See naphazoline

NAPROSYN . . . . . . . . . . . . . See naproxen

NAPROXEN . . . . . . . . . . . . .A non-steroidal anti-
inflammatory drug (NSAID),
available over-the-counter and
by prescription. Safety and
efficacy in children under two
years of age has not been
established.

NEFAZODONE . . . . . . . . . .An antidepressant which is
unrelated to other types of
antidepressant drugs.Warning:
May increase depression or
even lead to suicide when used
in children and adolescents.
Careful observation is
essential.

NELFINAVIR . . . . . . . . . . . .Nelfinavir is an anti-retroviral
drugs (anti-AIDS). The
manufacturer does not
recommend use of this drug for
children younger than two
years, but it has been studied
with some success in children
as young as newborns.

NEO-SYNEPHRINE. . . . . . . See phenylephrine

NEXIUM. . . . . . . . . . . . . . . . See esomeprazole

NILSTSTAT. . . . . . . . . . . . . . See nystatin

NITROSTAT . . . . . . . . . . . . . See nitroglycerin

NIZATIDINE . . . . . . . . . . . .A gastric acid reducer of the
H-2 receptor blocker class. An
OTC form is available.

NIZORAL . . . . . . . . . . . . . . . See ketoconazole

NOLVADEX . . . . . . . . . . . . . See tamoxifen

NORPRAMINE . . . . . . . . . . See desipramine

NORTRIPTYLINE . . . . . . . .A tricyclic antidepressant.
Warning: May increase
depression or even lead to
suicide when used in children
and adolescents. Careful
observation is essential.

NORVIR . . . . . . . . . . . . . . . . See ritonavir

NUMORPHAN . . . . . . . . . . See oxymorphone

NYSTATIN . . . . . . . . . . . . . .An antifungal drug which may
be used in several forms:
swallowed, used as a mouth
rinse, applied to the skin, or
used as a vaginal suppository,
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depending on the location of
the fungal infection.

OLANZAPINE . . . . . . . . . . .Olanzapine is an anti-psychotic
drugs which has been used in
treatment of bipolar disorder.
Although it is approved only
for adults, there have been
reports of its use in children as
young as eight years. The
frequency of adverse effects is
higher in children than in
adults.

ONDANSETRON . . . . . . . .An anti-emetic drug used to
control of nausea and vomiting
that are associated with cancer
therapy. The drug may be
given by mouth or by vein, and
is used in children over the age
of four years.

ORAP . . . . . . . . . . . . . . . . . . See pimozide

ORUDIS . . . . . . . . . . . . . . . . See ketoprofen

ORUVAIL. . . . . . . . . . . . . . . See ketoprofen

OSELTAMIVIR . . . . . . . . . .Antiviral drug used to treat
influenza infections in patients
over the age of 13 years.

OTRIVIN . . . . . . . . . . . . . . . See xylometazoline

OXANDRIN. . . . . . . . . . . . . See oxandrolone

OXANDROLONE . . . . . . . .An anabolic steroid used for
treatment of some diseases that
cause breakdown of the body,
kidney disease, and anemia.
May be subject to abuse.

OXCARBAZEPINE. . . . . . . .An anti-epileptic drug similar
to carbamazepine. Approved
for use in children over 16
years, but has been used in
younger children as well.

OXYCODONE . . . . . . . . . .Oxycodone is a narcotic pain
reliever which is approved for
children above the age of six
years. It is a controlled drug
under federal law.

OXYCONTIN. . . . . . . . . . . . See oxycodone

OXYMETAZOLINE . . . . . . .A vasoconstrictor which may
be used as a nasal spray to
relieve stuffy nose, or as an eye
drop to treat eye redness
associated with colds.

OXYMETHOLONE . . . . . . .An anabolic steroid used for
treatment of some diseases that
cause breakdown of the body,
kidney disease, and anemia.
May be subject to abuse.

OXYMORPHONE . . . . . . .A narcotic pain reliever for
children over the age of two
years. It is administered by
injection or rectal suppository.
It is a controlled drug under
federal law.

PAMELOR . . . . . . . . . . . . . . See nortriptyline

PANADOL . . . . . . . . . . . . . . See acetaminophen

PANTOPRAZOLE . . . . . . . .A prescription gastric acid
reducer of the proton-pump
inhibitor class. It is used to
treat gastroesophageal reflux
and other disorders in which
the stomach produces too
much acid.

PARNATE . . . . . . . . . . . . . . . See tranylcypromine

PAROXETINE. . . . . . . . . . . .An antidepressant of the SSRI
class (serotonin specific
reuptake inhibitor). These
drugs are used to treat
depression, and may be
prescribed for bipolar disorder.
Warning: May increase
depression or even lead to
suicide when used in children
and adolescents. Careful
observation is essential.

PAXIL . . . . . . . . . . . . . . . . . . See paroxetine

PEGANONE. . . . . . . . . . . . . See ethotoin

PENICILLAMINE . . . . . . . .A drug used as a treatment for
rheumatoid arthritis, Wilson’s
disease (excess copper in the
blood), and as an antidote for
heavy metal poisoning (iron,
mercury, lead, and arsenic).

PENICILLIN . . . . . . . . . . . . .An antibiotic; the parent
compound of a large class of
antibiotics that may be used in
treatment or prevention of
bacterial infections.

PEPCID. . . . . . . . . . . . . . . . . See famotidine

PERTOFRANE . . . . . . . . . . . See desipramine
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PHENACEMIDE . . . . . . . . .An anti-epileptic drug no
longer in common use.

PHENOL . . . . . . . . . . . . . . .A barbiturate used in treatment
of epilepsy.

PHENSUXIMIDE . . . . . . . . .A drug used in treatment of
epilepsy, usually for absence
seizures.

PHENYLEPHRINE . . . . . . . .A nasal decongestant.

PHENYTOIN . . . . . . . . . . . .An anti-seizure (anti-epileptic)
agent used to control many
different types of seizures. It is
available in liquid and
chewable tablets for children.

PHOSPO-SODA . . . . . . . . . See dibasic sodium phosphate

PIMECROLIMUS . . . . . . . . .Medication originally used to
prevent rejection in organ
transplants. An ointment of
this compound is used to treat
moderate to severe atopic
dermatitis in adults or children
two years of age and older.

PIMOZIDE . . . . . . . . . . . . .A prescription drug for
treatment of Tourrette’s
syndrome in children over the
age of 12 years.

PLAQUENIL. . . . . . . . . . . . . See hydroxychloroquine

PODOFILOX . . . . . . . . . . . .An agent used for wart
removal, it should be used only
by a physician, since it is too
strong for self application. It
has been used in children as
young as two years old.

PODOPHYLLUM . . . . . . . .An agent used for wart
removal, it should be used only
by a physician, since it is too
strong for self application.

PONSTEL . . . . . . . . . . . . . . . Seemefenamic acid

PREDNISONE . . . . . . . . . . .An anti-inflammatory steroid.
It is most often given by mouth
and has many applications.

PREVACID . . . . . . . . . . . . . . See lansoprazole

PRIMIDONE . . . . . . . . . . . .A drug used for several
different types of epilepsy. In
some children it may cause
agitation.

PROPOXYPHENE . . . . . . . .A synthetic narcotic analgesic
for mild pain.

PROTONIX . . . . . . . . . . . . . See pantoprazole

PROTOPIC. . . . . . . . . . . . . . See tacrolimus

PROVIGIL . . . . . . . . . . . . . . Seemodafinil

PROZAC. . . . . . . . . . . . . . . . See fluoxetine

PSEUDOEPHEDRINE . . . . .A nasal decongestant, may be
inhaled or taken by mouth.

PSYLLIUM . . . . . . . . . . . . . .A bulk-forming laxative.
Should be given in divided
doses, with at least eight
ounces of fluid. Not
recommended for children
under six years old.

QUESTRAN . . . . . . . . . . . . . See cholestyramine

QUETIAPINE . . . . . . . . . . .An antipsychotic agent
approved only for use in adults,
but has been used in children
both for psychosis and bipolar
disorder.

RABEPRAZOLE . . . . . . . . . .A prescription gastric acid
reducer of the proton-pump
inhibitor class, used in the
treatment of gastroesophageal
reflux and other disorders in
which the stomach produces
too much acid.

RANITIDINE . . . . . . . . . . . .A gastric acid reducer of the H-
2 receptor blocker class. An
over-the-counter form is
available. A pediatric
suspension is available, but in
one study, children did not like
the flavor.

REBETOL . . . . . . . . . . . . . . . See ribavirin

REGLAN . . . . . . . . . . . . . . . . Seemetoclopramide

RELENZA . . . . . . . . . . . . . . . See zanamivir

RETROVIR . . . . . . . . . . . . . . See zidovudine

RIBAVIRIN . . . . . . . . . . . . .Antiviral drug used to treat
respiratory viruses in infants
and young children.

RIMANTIDINE . . . . . . . . . .Antiviral drugs used to treat
influenza virus infections in
children one year old or older.

RISPERDAL . . . . . . . . . . . . . See risperidone

RISPERIDONE . . . . . . . . . .An antipsychotic drug which
has been used in treatment of
bipolar disorder. Although it is
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approved only for adults, it has
been studied in children as
young as nine years.

RITALIN . . . . . . . . . . . . . . . . Seemethylphenidate

RITONAVIR . . . . . . . . . . . .An antiretroviral (anti-AIDS)
drug for use in children over
the age of two years.

ROCEFIN . . . . . . . . . . . . . . . See ceftriaxone

ROGAIN . . . . . . . . . . . . . . . Seeminoxodil (Rogain is a
solution, applied to the scalp,
for hair loss only. Minoxidil in
tablet form is used for
treatment of high blood
pressure.)

SALICYLIC ACID . . . . . . . .Used as a skin peel, for
removal or warts and treatment
of acne.

SAQUINAVIR . . . . . . . . . . .An anti-retroviral (anti-AIDS)
drug. The manufacturer does
not recommend use of this drug
for children younger than 16
years, but it has been studied
with some success in children
as young as two years.

SEROQUEL . . . . . . . . . . . . . See quetiapine

SERTRALINE . . . . . . . . . . . .An antidepressant of the SSRI
class (serotonin specific
reuptake inhibitor).Warning:
May increase depression or
even lead to suicide when used
in children and adolescents.
Careful observation is
essential.

SERZONE . . . . . . . . . . . . . . . See nefazodone

SOLU-MEDROL . . . . . . . . . Seemethylprednisolone

SPIRONOLACTONE . . . . .Potassium-sparing diuretic
used in heart disease; also has
anti-androgenic effects which
may be used to treat acne.

STANZOLOL . . . . . . . . . . . .An anabolic steroid used for
treatment of some diseases that
cause breakdown of the body,
kidney disease, and anemia.
May be subject to abuse.

STAVUDINE . . . . . . . . . . . .An anti-retroviral (anti-AIDS)
drug that may be given to
infants as young as newborns.

STERAPRED . . . . . . . . . . . . . See prednisone

STROMECTOL. . . . . . . . . . . See ivermectin

SUDAFED. . . . . . . . . . . . . . . See pseudoephedrine

SULAMYD . . . . . . . . . . . . . . See sulfacetamide

SULFACETAMIDE . . . . . . .A sulfa drug with antibacterial
effects. It may be applied to
the skin to treat acne, or used in
eye drops to treat pink eye
(conjunctivitis) infections.

SULFADIAZINE . . . . . . . . .A sulfa drug that may be used
to treat toxoplasmosis in
infants.

SUMATRIPTAN . . . . . . . . .A prescription drug used for
treatment of migraine
headaches.

SUMYCIN . . . . . . . . . . . . . . See teracycline

SURFAK . . . . . . . . . . . . . . . . See docusate

SURMONTIL . . . . . . . . . . . . See trimipramine

SUSTIVA. . . . . . . . . . . . . . . . See efavirenz

SYMMETREL . . . . . . . . . . . . See amantidine

TACROLIMUS . . . . . . . . . .Amedication originally used
to prevent rejection in organ
transplants. An ointment of
this compound is used to treat
moderate to severe atopic
dermatitis in adults or children
two years of age and older.

TAGAMET . . . . . . . . . . . . . . See cimetidine

TAMIFLU . . . . . . . . . . . . . . . See oseltamivir

TAMOXIFEN . . . . . . . . . . . .An anti-estrogen drug normally
used for treatment of breast
cancer in adult women. It has
been reported on favorably for
treatment of gynecomastic
(enlarged breasts in the male)
in adolescent boys.

TAVIST . . . . . . . . . . . . . . . . . See clemastine

TCA. . . . . . . . . . . . . . . . . . . . See trichloracetic acid

TEGRETOL . . . . . . . . . . . . . . See carbamazepine

TETRACYCLINE . . . . . . . . .An antibiotic which is effective
against many types of bacteria
and other pathogens. It is not
recommended for young
children because it can cause
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discoloration of the teeth. A
solution or paste made of
tetracycline may relieve the
discomfort of a canker sore. It
may be used for treatment of
acne in adolescents.

TETRACYN. . . . . . . . . . . . . . See tetracycline

TOFRANIL . . . . . . . . . . . . . . See imipramine

TOLECTIN . . . . . . . . . . . . . . See tolmetin sodium

TOLMETIN SODIUM . . . . .A non-steroidal anti-
inflammatory drug (NSAID),
available by prescription only.
Safety and efficacy in children
under two years of age has not
been established.

TORADOL . . . . . . . . . . . . . . See ketorolac tromethamine

TRANXENE. . . . . . . . . . . . . . See clorazepate

TRANYLCYPROMINE . . . .An antidepressant of the mono-
amine oxidase inhibitor class
(MAOI), has been used to treat
bipolar disorder as well as
depression.. Special diet
restrictions are essential for
safe use.Warning: May
increase depression or even
lead to suicide when used in
children and adolescents.
Careful observation is
essential.

TRETINOIN . . . . . . . . . . . . .A prescription drug used for
treatment of acne.

TRIAMCINOLONE . . . . . . .A steroid cream which is used
to treat various skin conditions,
including canker sores.

TRICHLORACETIC ACID .An agent used for wart
removal, it should be used only
by a physician, since it is too
strong for self application.

TRILEPTAL . . . . . . . . . . . . . . See oxcarbazepine

TRIMIPRAMINE . . . . . . . . .A tricyclic antidepressant, not
widely used.Warning: May
increase depression or even
lead to suicide when used in
children and adolescents.
Careful observation is
essential.

TRIMOX . . . . . . . . . . . . . . . . See amoxicillin

TUMS . . . . . . . . . . . . . . . . . . See calcium carbonate

TYLENOL . . . . . . . . . . . . . . . See acetaminophen

VALACYCLOVIR . . . . . . . .An antiviral drug used to treat
all types of herpes virus
infections, it may be used in
adolescents, but has not been
studied in young children.

VALDECOXIB . . . . . . . . . . .A COX-2 inhibitor; a type of
non-steroidal anti-
inflammatory drug that has a
reduced risk of stomach ulcers.
Drugs in this class have been
linked to an increased
frequency of heart attacks and
strokes. Valdecoxib has been
associated with a higher
frequency of severe skin
reactions than other drugs in
the same class.

VALIUM . . . . . . . . . . . . . . . . See diazepam

VALPROATE SODIUM . . . See valproic acid

VALPROIC ACID . . . . . . . .Anti-epileptic drug for use in a
variety of seizure types. It has
been used for mood disorders,
bipolar disorder, and other
purposes as well. Approved
for use in children over the age
of 10 years, but has been used
in much younger children as
well.

VALTREX . . . . . . . . . . . . . . . See valacyclovir

VENLAFAXINE . . . . . . . . . .An antidepressant which is
unrelated to other types of
antidepressant drugs. Warning:
Antidepressants may increase
depression or even lead to
suicide when used in children
and adolescents. Careful
observation is essential.

VEPESID . . . . . . . . . . . . . . . . See etoposide

VIDARABINE . . . . . . . . . . .Antiviral drug used to treat
severe herpes infections in
newborns, but its primary
value is in the form of an eye
ointment to treat herpes
infections of the eye.

VIDEX. . . . . . . . . . . . . . . . . . See didanosine

VIR-A . . . . . . . . . . . . . . . . . . See vidarabi
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VIRACEPT . . . . . . . . . . . . . . See nelfinavir

VIRAZOL . . . . . . . . . . . . . . . See ribavirin

VISINE . . . . . . . . . . . . . . . . . See oxymetazoline

WARFARIN . . . . . . . . . . . . .A ‘‘blood thinner,’’ a drug that
helps keep blood from clotting.
It is given to children who have
had heart surgery until the
heart has fully healed.

WELLBUTRIN . . . . . . . . . . . See bupropion

WINSTROL . . . . . . . . . . . . . See stanzolol

XYLOCAINE. . . . . . . . . . . . . See lidocaine

XYLOMETAZOLINE . . . . . .A vasoconstrictor to treat nasal
congestion which may be used
as a nasal spray or nose drops.

ZALCITABINE . . . . . . . . . . .Zalcitabine is an anti-retroviral
(anti-AIDS) drug. The
manufacturer does not
recommend use in patients
under the age of 13 years, but it
may be prescribed in younger
children.

ZANAMIVIR . . . . . . . . . . . .Antiviral drug used to treat
influenza infections caused by
viruses types A and B in adults
and children over the age of
seven.

ZARONTIN . . . . . . . . . . . . . See ethosuximide

ZERIT . . . . . . . . . . . . . . . . . . See stavudine

ZIAGEN . . . . . . . . . . . . . . . . See abacavir

ZIDOVUDINE . . . . . . . . . .Antiretroviral agents (anti-
AIDS drug) which may be
appropriate for infants and
children, best used in
combination with other drugs.

ZIPRASIDONE. . . . . . . . . . .An antipsychotic drug. It has
been approved only for use in
adults, but has been used in
children for treatment of
schizophenia and bipolar
disorder.

ZITHROMAX. . . . . . . . . . . . See azithromycin

ZOFRAN . . . . . . . . . . . . . . . See ondansetron

ZOLOFT . . . . . . . . . . . . . . . . See sertraline

ZONEGRAN . . . . . . . . . . . . See zonisamide

ZONISAMIDE . . . . . . . . . . .A drug used to treat epilepsy,
particularly partial seizures.
Safety in children under 16 has
not been established, but this
drug has a history of use in
pediatrics.

ZOVIRAX . . . . . . . . . . . . . . . See acyclovir

ZYPREXA . . . . . . . . . . . . . . . See olanzapine

ZYRTEC . . . . . . . . . . . . . . . . See cetirizine

ZYVOX . . . . . . . . . . . . . . . . . See linezolid
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for pain, 3:1389, 1390
poisoning from, 3:1473
for respiratory syncytial virus, 3:1572

for roseola, 3:1594
for rubella, 3:1598
for scarlet fever, 4:1619
for sinusitis, 4:1671
for sore throat, 4:1701, 1702
for stomatitis, 4:1749
for strains and sprains, 4:1735
for strep throat, 4:1757
sulfonamides and, 4:1794
for sunburn, 4:1796
for teething, 2:565
for toothache, 4:1853
for toxoplasmosis, 4:1864
vs. aspirin, 2:638
for wryneck, 4:1961

Acetazolamide, 2:931
Acetyl-CoA-alpha-glucosaminide
acetyltransferase, 3:1229

Acetylcholine, 2:935, 3:1221
Acetylcysteine, 1:544, 2:706–707
ACHE (American Council for Headache
Education), 2:848

Achenbach Child Behavior Rating
Scales, 1:204

Achievement tests, 1:318–320,
3:1530, 1531

Achillea millefolium. See Yarrow
Achilles tendon, 3:1222,
4:1707–1708

Achondroplasia, 1:380,
2:644–647, 965, 4:1675

Achromatopsia, 1:449, 450
Acid poisoning, 3:1475
Acid reflux. See Gastroesophageal
reflux disease

Acidophilus
cold sores, 1:446
common variable

immunodeficiency, 1:457
fever of unknown origin, 2:752
immunoglobulin deficiency

syndromes, 3:989
Acidosis, 3:1378
Acidphex. See Rabeprazole
ACLA (Anticardiolipin antibody), 2:905
Acne, 1:7–11, 10

anabolic steroids and, 1:96
antiacne drugs for, 1:127–131
infants, 3:1556
kelp, 3:1183
stys and chalazia from, 4:1778
in XYY syndrome, 2:956
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Acne conglobata, 1:9
Acne vulgaris, 1:127
Acoustic immitance test, 1:209
Acoustic neurofibromatosis,
3:1304–1307

Acoustic neuroma, 2:623, 624
Acoustical impedance tests, 2:855
Acquired arteriovenous fistula, 1:165
Acquired color blindness, 1:450, 451
Acquired immunity, 3:979
Acquired immunodeficiency syndrome.
See AIDS

Acromegaly, 1:11–13, 2:828–829
ACTH (Adrenocorticotropic hormone),
1:142

Actifed, 1:453
Actimmune. See Interferon gamma-1b
Acting out, 1:13–17, 30
Activated charcoal, 3:1475, 1489
Activated partial thromboplastin time
(APTT), 2:872–873

Active immunity, 3:979
Active immunization, rabies,
3:1544–1545

Active listening, 1:459
Activity level

Apgar test on, 1:158
temperament and, 4:1810

Acupressure
constipation, 1:502
description, 3:1143
headaches, 2:850
juvenile arthritis, 3:1050
nausea and vomiting, 3:1292
obesity, 3:1338
pain, 3:1387
pain management, 3:1390
scoliosis, 4:1629
toothache, 4:1853

Acupuncture
amenorrhea, 1:90
asthma, 1:178
cancer pain, 1:324
cystitis, 1:548
dysmenorrhea, 2:652
headaches, 2:850
hyperhidrosis, 2:936
hypertension, 2:947–948
immunodeficiency, 3:985
juvenile arthritis, 3:1050
motion sickness, 3:1215
muscle spasms, 4:1722
nausea and vomiting, 3:1292
numbness and tingling, 3:1324
nystagmus, 3:1334
obesity, 3:1338
oligomenorrhea, 3:1346
otitis media, 3:1376
pain, 3:1387
pain management, 3:1390
porphyrias, 3:1489
post-concussion syndrome, 3:1492
scoliosis, 4:1629
sinusitis, 4:1671
sleep disorders, 4:1683

smoke inhalation, 4:1686
smoking, 4:1690
spasticity, 4:1708
staphylococcal infections, 4:1740
stroke, 4:1767
substance abuse, 1:23
tics, 4:1841
toothache, 4:1853
vasculitis, 4:1907
wounds, 4:1958–1959

Acute bronchitis, 1:299–301
Acute intermittent porphyria (AIP),
3:1486, 1487, 1488, 1489

Acute lead poisoning, 3:1084, 1086, 1087
Acute leukemia, 3:1091–1095, 1093
Acute lymphoblastic leukemia, 1:320
Acute lymphocytic leukemia, 3:1092,
1095

Acute mesenteric lymphadenitis, 1:27
Acute myelogenous leukemia, 3:1092,
1095

Acute myeloid leukemia, 1:320
Acute necrotizing ulcerative gingivitis,
3:1418

Acute otitis media (AOM),
3:1373–1376, 1383

Acute pain, 1:97, 3:1385, 1386,
1387–1388

Acute porphyrias, 3:1486–1490
Acute respiratory distress syndrome
(ARDS), 3:1295

Acyclovir, 1:152–153
for Bell’s palsy, 1:235
for chickenpox, 1:384
chickenpox vaccine and, 1:390
for cold sores, 1:445
for encephalitis, 2:676
for genital herpes, 3:1416
for herpes simplex, 2:899
for periodontal disease, 3:1420
for pneumonia, 3:1468
for sexually transmitted diseases,

4:1652
for stomatitis, 4:1750

AD/HD. See Attention-deficit/
Hyperactivity disorder (AD/HD)

ADA deficiency, 3:984–985, 4:1646
Adapalene, 1:8
Adaptability, 4:1810
Adaptive behavior scales, 1:17–21
Adaptive Behavior Scales-School
(ABS-S), 1:20

Adaptive immunity, 3:979, 981–982
ADC (Aid to Dependent Children), 1:1
Addiction, 1:21–25, 24

genetic factors, 1:22, 4:1784
narcotics, 1:97–98, 3:1281–1282,

1390–1391
smoking as, 4:1687–1691
See also Alcoholism; Substance

abuse
Adeflovir, 2:882
Adenocarcinoma, 1:320
Adenoid hyperplasia, 1:25–27
Adenoidectomy, 1:25, 26, 3:1376

Adenoids, 3:979, 1373, 1376
Adenoma, pituitary, 1:11–13
Adenosine deaminase (ADA)
deficiency, 3:984–985, 4:1646

Adenovirus infections, 1:27–29
conjunctivitis from, 1:497, 498
croup from, 1:532
cystitis and, 1:547
gastroenteritis, 2:808
pneumonia from, 3:1466
sore throat from, 4:1700

Adenovirus vaccines, 1:29
ADH (Antidiuretic hormone), 1:227
Adhesions, 3:1022
Adjustment disorders, 1:30–32

depression with, 2:573, 575t
massage for, 3:1146
psychosocial aspects, 3:1533

Adjuvant chemotherapy, 1:370, 4:1947
Adler, Alfred, 1:255
Administration for Children and
Families, 1:37

Admission, hospital, 2:923
Adolescence, 1:32–36

abandonment during, 1:2–3
acting out, 1:14–15, 17
addiction, 1:21–25
adjustment disorders, 1:30
aggressive behavior, 1:41–42
alcohol consumption, 1:21, 22
alcoholism, 1:47–53
allergic rhinitis, 1:55
allowances, 1:74–75
alternative schools, 1:81–85
anemia, 1:105
anorexia nervosa, 1:117
anxiety, 1:155
asthma, 1:180
autism, 1:216
babysitting, 1:219–221
battered child syndrome and, 1:222
binge eating, 1:248–250
bipolar disorder, 1:250
bulimia nervosa, 1:306–308
bullies and, 1:309
cancer screening, 1:322
canker sores, 1:329
cardiopulmonary resuscitation, 1:339
chickenpox vaccine, 1:389
child abuse and, 1:393, 394
cigarette use, 1:22
cognitive development, 1:441–442
condom use, 4:1650
creativity, 1:527
death and, 2:557, 557
dependent personality disorder, 2:571
discipline, 2:618
divorce and, 2:619, 620
drawings by, 2:631
drowning, 3:1294
dysmenorrhea, 2:651–652
exercise, 2:705
fear, 2:735
foreign object swallowing, 2:782,
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foster care and, 2:787, 788
gangs and, 2:805–808
gastroesophageal reflux disease,

2:813
gender identity, 2:821
gender identity disorder, 2:819
gross motor skills, 2:825
high cholesterol, 1:415–416
homosexuality and, 2:917–920
hospitalization, 2:922
human bites, 2:927, 928
hyper-IgM syndrome, 2:942
hypoglycemia and, 2:954
inclusion conjunctivitis, 3:997
infant mortality and, 3:1000
infectious mononucleosis, 3:1002
inhalant abuse, 3:1286
intelligence, 3:1013–1014
intermittent explosive disorder,

3:1017, 1018
Internet safety, 4:1606–1607
intramuscular injection sites, 1:68
iron-deficiency anemia,

3:1031–1032
irritable bowel syndrome, 3:1035
language development, 1:459
lisping, 3:1110
masturbation, 3:1148–1151
maxillofacial trauma, 3:1152
measles, 3:1158
migraines and, 1:539, 2:848
MMPI for, 3:1189–1191, 1190
mood disorders, 3:1205–1207
Myers-Briggs Type Indicator,

3:1259–1261
narcolepsy, 3:1280
narcotics use, 3:1283–1284
nasal trauma, 3:1285
night terrors, 3:1311
normal blood pressure, 2:944
nosebleeds, 3:1319
nutrition recommendations, 3:1330
obesity, 3:1330t, 1337–1340
oral hygiene, 3:1355, 1356
osteochondrosis, 3:1363
overweight, 3:1191
parent relationships and, 3:1394,

1407
peer acceptance, 3:1403–1405
peer pressure, 1:34, 35, 3:1405–1408
personality development,

3:1425–1426
play and, 3:1463
pregnancy in, 3:1001
psychosocial personality disorders,

3:1534
rape and sexual assault, 3:1551,

1552, 1553–1554
religious development, 3:1213
schizophrenia, 4:1621
school phobia, 4:1625
scoliosis, 4:1627
seizures, 4:1637
self-esteem, 4:1638
self-mutilation, 4:1641–1643

sexual intercourse, 1:468,
3:1353–1354

skeletal development, 4:1673
sleep needs, 4:1678, 1681
smoking, 4:1688–1690
social competence, 4:1694
spinal cord injuries, 4:1721
sports and, 4:1727, 1728–1729
stealing, 4:1742
stuttering, 4:1776
stys and chalazia, 4:1778
substance abuse and, 4:1783–1787
suicidal behavior, 4:1790–1793
sunburn, 4:1795
television habits, 4:1808
telogen phase, 1:77
testicular torsion, 4:1815
Tourette syndrome, 4:1858, 1860
trichotillomania, 4:1881
tuberculosis, 4:1886
vegetarianism, 3:1330–1331,

4:1910–1911
video games, 4:1916
See also Puberty

Adolescent mothers, 3:1000, 1001
Adolescent-onset conduct disorder,
1:470, 472

Adolescent parents, 3:1000, 1001,
4:1885

Adoption, 1:36–40, 39
bonding and, 1:275
foster care, 2:787
single-parent families, 4:1667–1668

Adoption and Safe Families Act, 2:787
ADP (ALA dehydratase porphyria),
3:1486, 1487, 1489

Adrenal cortex hormones. See
Corticosteroids

Adrenal crisis, 1:473
Adrenal hyperplasia, congenital,
1:472–476, 474, 3:1019

Adrenalectomy, 1:474
Adrenocorticotropic hormone (ACTH),
1:142

Adrenogenital syndrome, congenital,
1:472–476, 474, 3:1019

Adriamycin. See Doxorubicin
Adult osteopetroses, 3:1368–1370
Advertising, television, 4:1807
Advil. See Ibuprofen
Advisory Committee on Immunization
Practices, 4:1938

Affect assessment, 3:1308
AFP test. See Alpha-fetoprotein test
African Americans

adoption and, 1:37–38
atopic dermatitis, 1:187
biliary atresia, 1:239
cancer, 3:1192
cardiovascular disease, 3:1192
childcare for, 2:553
cleft lip and palate, 1:423
condom use, 1:468
cystic fibrosis, 1:541
dermatomyositis, 2:581

diabetes mellitus, 2:598, 3:1192
extracurricular activities and, 2:710
foster care and, 2:787
gangs and, 2:806
health status of, 3:1191–1195
hemophilia, 2:871
high cholesterol, 1:416
HIV/AIDS, 3:1192–1193
hypertension, 2:944–945
infant mortality, 3:1000, 1001, 1192
lactose intolerance, 1:332
lice infestation, 3:1100
menstruation, 3:1168
multiple pregnancy, 3:1237
neonatal jaundice, 3:1299
pernicious anemia, 1:107
seizures, 4:1634
sexual activity, 4:1649
sickle cell anemia, 1:106, 107, 2:745,

4:1664
single-parent families, 4:1667
substance abuse, 1:22, 4:1784
sudden infant death syndrome,

4:1787
thalassemia, 4:1824
tics, 4:1838
twins, 4:1893
umbilical hernia, 2:894
Wilm’s tumor, 4:1945–1946

Africanized bees, 1:264, 3:1010
Afrin. See Oxymetazoline
Agammaglobulinemia, Bruton’s,
1:304–306, 3:982, 984, 985, 987

Aganglionic megacolon. See
Hirschsprung’s disease

Age
anatomical, 1:103–104
chronological, 1:103
maternal, 1:92, 2:645, 3:1237,

4:1893
play and, 3:1461, 1462–1463
stimulant drugs and, 4:1747
working mothers, 4:1951

Agency for Health Care Policy and
Research, 3:1387

Agency for Healthcare Research,
3:1078, 1191

Agency for Toxic Substances and
Disease Registry, 3:1084

Agenerase. See Amprenavir
Aggressive behavior, 1:41–43

antisocial behavior and, 1:146
birth order and, 1:258
bullies and, 1:309–312
child abuse and, 1:393
conduct disorder and, 1:470
death and, 2:557
infant massage and, 3:998
intermittent explosive disorder and,

3:1016–1018
from peer rejection, 3:1404
social competence and, 4:1693,

1695, 1696
video games and, 4:1916–1917

Agoraphobia, 2:735, 3:1441–1442
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Agranulocytosis, 4:1622
Aicardi syndrome, 2:965
Aid to Dependent Children (ADC), 1:1
AIDS (Acquired immunodeficiency
syndrome), 2:910–912, 3:983–984,
4:1648–1653
antiviral drugs for, 1:153
Bell’s palsy and, 1:233
fever of unknown origin and, 2:750,

752
listeriosis and, 3:1111
minority groups and, 3:1192–1193
pneumonia and, 3:1466
shigellosis and, 4:1657
treatment, 3:985, 1194

AIP (Acute intermittent porphyria),
3:1486, 1487, 1488, 1489

Air enema, 3:1024
Air gun pellets, 3:1287, 1288
Air pollution

asthma, 1:174, 180
cancer, 1:321
cough, 1:515

Air splints, 3:977
Airbags, 2:844
Airborne allergens, 1:55–56, 60–61, 65,
67, 70

Airway obstruction
chest physical therapy for,

1:376–379
choking from, 1:412–415
demographics, 4:1603
epiglottitis, 2:690–692
epinephrine for, 2:913
foreign objects, 2:782, 784
Heimlich maneuver, 2:868–870
prevention, 4:1605–1606
stridor from, 4:1760–1762

Ajjer, Hoover, Jr., 1:49–50
Akathisia, 3:1219, 4:1622
Akinetic seizures, 4:1634
Al Anon, 1:51, 52
ALA dehydratase porphyria (ADP),
3:1486, 1487, 1489

Alactasia, 1:331–332
ALAD gene (Delta-aminolevulinate
dehydratase), 3:1487

Alarcon, 3:1085
Alarms, bed-wetting, 1:228
Alaska natives

cancer, 3:1192
health status, 3:1191–1195
infant mortality and, 3:1192
substance abuse, 1:22, 4:1784
suicidal behavior, 4:1791

Albendazole, 3:1452
Albenza. See Albendazole
Albers-Schönberg disease, 3:1368
Albinism, 1:43–47, 3:1332, 1333, 1457
Albumin, 1:271, 2:684
Albuterol, 2:637, 3:1572
Alcohol abuse, 1:47–53, 4:1783

amenorrhea and, 1:89
antisocial behavior and, 1:148
binge drinking, 1:22, 4:1784

conduct disorder and, 1:470
congenital heart disease and, 1:485
definition, 1:48
demographics, 4:1784
nosebleeds from, 3:1320
prevention, 1:50–51
sports and, 4:1729
suicidal behavior and, 4:1791

Alcohol consumption
antidepressants and, 1:141
demographics, 4:1650
failure to thrive and, 2:722
gastroesophageal reflux disease and,

2:813, 815
hives from, 2:914
hypoglycemia and, 2:954
hypogonadism from, 2:956
immune system development and,

3:980
mitochondrial disorders and, 3:1198
narcotics and, 3:1283
sleep disorders and, 4:1679
statistics, 1:21–22, 48
television habits and, 4:1807

Alcohol dependence. See Alcoholism
Alcohol injections

for cerebral palsy, 1:352
for movement disorders, 3:1221
for spasticity, 4:1707

Alcohol-related birth defects (ARBD),
2:741

Alcohol-related neurodevelopment
disorders (ARND), 2:741

Alcohol Use Disorders Inventory Test
(AUDIT), 1:49

Alcoholics Anonymous (AA), 1:23, 50
Alcoholism, 1:47–53

child abuse and, 1:392
conduct disorder and, 1:470
demographics, 1:24
diagnosis, 1:49
immune system development and,

3:980
numbness and tingling from, 3:1322
statistics, 1:48
treatment, 1:49–50

Aldara. See Imiquimod
Aldolase, 2:583
Aldolase B enzyme, 2:889
Aldomet. SeeMethyldopa
Aldosterone, 1:472–476
Aldrich, R. A., 4:1948
Aleve. See Naproxen sodium
Alfalfa, 3:1033, 1181, 1505
Algae, blue-green, 1:418
Alienation, 2:571
Alimentum. See Formula (Infant)
Alkali poisoning, 3:1475
Alkaloids, 1:369
Alkohl, 3:1085
Alkylating agents, 1:369
Allegra. See Fexofenadine
Allergens, 1:63

airborne, 1:55–56, 60–61, 65, 67, 70
allergic purpura and, 1:54

asthma and, 1:173
chemical, 1:505
cockroach, 1:179–180
contact dermatitis and, 1:503
food allergies and, 1:61, 65
minimizing exposure, 1:179–180

Allergic asthma, 1:67
Allergic conjunctivitis, 1:61, 67
Allergic dermatitis, 1:503–507,
2:577–580

Allergic purpura, 1:53–55, 4:1903–1907
Allergic reactions, 1:60, 63, 70–71

atopic dermatitis and, 1:186
crying from, 1:535
delayed-type, 3:981
dermatitis and, 2:577–578
DTP vaccine, 2:640, 641
fever and, 2:747
hepatitis B vaccine, 2:887
Hib vaccine, 2:901
hives as, 2:913–915
pencillins, 1:134
piercing and tattoos, 3:1447,

1448–1449
polio vaccines, 3:1481, 1482
rashes from, 3:1556, 1557
vocal cord dysfunction from, 4:1924
See also Allergies; Anaphylaxis

Allergic rhinitis, 1:55–60, 58, 61, 62t,
3:1587–1589
allergy shots for, 1:67
antihistamines for, 1:144–146
asthma and, 1:177
atopic dermatitis and, 1:188
hearing impairment and, 2:854
histamine and, 1:71
nosebleeds from, 3:1322

Allergies, 1:60–67, 63
anaphylaxis from, 1:100
antihistamines for, 1:144–146
asthma and, 1:173
attention-deficit/hyperactivity

disorder and, 1:203
common childhood, 1:62t
common cold and, 1:453
decongestants for, 2:558
dermatitis from, 2:578
IgE-mediated, 1:60, 2:633–634, 637,

771, 773, 3:1007–1008
IgG-mediated, 2:634
IgM-mediated, 2:634
insect sting, 3:1007–1011, 1009
itching from, 3:1040, 1042
latex, 1:60, 64, 101, 2:923
poison ivy, oak, and sumac,

3:1469–1472
rabies vaccines and, 3:1549
sinusitis from, 4:1670
skin, 3:1447–1448, 1469–1472
vaccination and, 4:1901
See also Drug allergies; Food

allergies
Allergy kits, 1:101
Allergy shots, 1:67–70

allergic rhinitis, 1:58
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allergies, 1:64
asthma, 1:177
insect stings, 3:1010
rhinitis, 3:1588

Allergy tests, 1:62, 70–73, 72
allergic rhinitis, 1:57
asthma, 1:175
dermatitis, 2:578
drug allergies, 2:637
food allergies, 2:773
rhinitis, 3:1588

Allium cepa. See Onions
Allium sativum. See Garlic
Allodynia, 3:1386
Allogenic bone marrow transplantation,
3:1094, 1097

Alloprinol, 2:638
Allowances, 1:74–75
Alluminum chloride, 2:936
Almond oil, 3:999
Aloe vera

burns, 1:314
contact dermatitis, 1:506
frostbite, 2:800–801
poison ivy, oak, and sumac,

3:1471
prickly heat, 3:1522
wounds, 4:1958

Alopecia, 1:75–79, 77
chemotherapy, 1:372
trichotillomania, 1:77, 4:1878–1883

Alopecia areata, 1:75, 76, 345
Alopecia totalis, 1:75
Alopecia universalis, 1:75
Alpha-fetoprotein test, 1:79–81, 92

ataxia telangiectasia, 1:182–183
Down syndrome, 2:628
neural tube defects, 1:482
spina bifida, 4:1718

Alpha-galactosidase, 1:333, 3:1105
Alpha interferon, 2:882
Alpha thalassemia, 1:106, 4:1823–1829
Alpha thalassemia major, 2:693, 4:1823,
1825

Alprazolam
for bipolar disorder, 1:253
for fears, 2:736
narcotics and, 3:1283
for phobias, 3:1442

Alternative schools, 1:81–85
impulse control disorders, 3:994
obesity, 3:1338
oppositional defiant disorder,

3:1349
Alteron. See Interferons
Aluminum, 4:1820
Aluminum acetate, 3:1471
Aluminum hydroxide, 2:884, 4:1702
Aluminum salts, 1:500
Alveolar bone, 3:1418
Alveoli, 3:1465, 1467
Alzheimer’s disease, 2:626
Amantadine, 1:153

for Friedreich’s ataxia, 2:797
for influenza, 3:1005, 1006

for pneumonia, 3:1468
Ambidexterity, 2:833, 834
Ambiguous genitalia, 3:1019,
1019–1021

Amblyopia, 1:85–88, 86, 3:1266
Ambulatory electrocardiography, 1:487
Amelia, 1:476–478
Amelogenesis imperfecta, 2:566
Amenorrhea, 1:88–92

vs. oligomenorrhea, 3:1344, 1346
anorexia nervosa and, 1:117

Amerge. See Naratriptan
American Academy of Allergy, Asthma
and Immunology, 1:60, 187

American Academy of Child and
Adolescent Psychiatry (AACAP)
bipolar disorder, 1:250
depression, 1:139
latchkey children, 4:1955
narcotics abuse, 3:1283–1284
oppositional defiant disorder,

3:1348, 1350
sports, 4:1727
tics, 4:1840–1841

American Academy of Dermatology
body piercing, 3:1448
poison ivy, oak, and sumac, 3:1470

American Academy of Family
Physicians
animal bites, 1:113
chickenpox vaccine, 1:388
dog bites, 1:266
inhalant abuse, 3:1285
otitis media, 3:1376
travel advisories, 1:115
vaccinations, 4:1899

American Academy of Neurology,
1:464

American Academy of Obstetrics and
Gynecology, 4:1759

American Academy of Orthopedic
Surgeons (AAOS), 4:1723

American Academy of Pediatric
Dentistry, 3:1356

American Academy of Pediatrics
alcoholism, 1:48, 51
anatomical age, 1:103
asphyxia neonatorum, 1:167
chickenpox vaccine, 1:388
choking hazards, 1:413
cholesterol screening, 4:1938
circumcision, 1:420
congenital hip dysplasia, 1:494
day care, 2:552
development tests, 2:586
dietary fats, 3:1328
discipline, 2:616
hepatitis A, 2:878
homosexuality and bisexuality,

2:920
infant sleep positions, 1:520,

4:1788–1789
intersex states, 3:1020
language development, 3:1076–1077
lice infestation, 3:1103

meningitis vaccines, 3:1161–1162
neonatal jaundice, 3:1046–1047
oppositional defiant disorder, 3:1350
otitis media, 3:1376
phenylketonuria, 3:1437
play, 4:1727
sports, 4:1728
streptococcal infections, 4:1759
television habits, 4:1807, 1808
vaccinations, 4:1899
well-baby examinations, 3:1194,

4:1936
American Anorexia/Bulimia
Association, 1:306–307

American Association of Neurological
Surgeons, 4:1723

American Association of Orthodontists,
3:1359

American Association on Mental
Retardation, 3:1170

American Cancer Society
sarcoma chemotherapy, 4:1613
sunburn, 4:1795
warning signs of cancer, 1:321

American College of Allergy, Asthma
and Immunology (ACAII), 1:177

American College of Gynecology and
Obstetrics, 1:296–297

American College of Physicians, 3:1118
American College of Sports Medicine,
3:1344

American Council for Headache
Education (ACHE), 2:848

American Dental Association, 3:1448
American Diabetes Association

blood sugar tests, 1:270, 271
costs of diabetes, 2:598
diabetes tests, 2:599

American Dietetic Association
Bell’s palsy, 1:236
irritable bowel syndrome, 3:1037

American Heart Association
asphyxia neonatorum, 1:167
atrial septal defect, 1:197, 198
cardiopulmonary resuscitation,

1:339
congenital heart disease, 1:490
dietary fats, 3:1328
exercise, 2:703
heart murmurs, 2:862
Heimlich maneuver, 2:870
high cholesterol, 1:417
househusbands, 4:1953

American Indians. See Native
Americans

American Juvenile Arthritis
Organization, 3:1051

American Liver Foundation, 1:241
American Nystagmus Network, 3:1334
American Obesity Association, 2:703,
3:1337, 1339

American Optical/Hardy, Rand and
Ritter Pseudoisochromatic Test, 1:450

American Orthopaedic Society for
Sports Medicine (AOSSM), 4:1732
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American Psychiatric Association
adjustment disorders, 1:30
bipolar disorder, 1:254
creativity, 1:528
homosexuality, 2:918
personality disorders, 3:1429–1430
self-mutilation, 4:1641
separation anxiety, 4:1643
substance abuse, 1:23
tics, 4:1836–1837
trichotillomania, 4:1880
See also Diagnostic and Statistical

Manual of Mental Disorders
American Red Cross

babysitters, 1:219
cardiopulmonary resuscitation,

1:339
Heimlich maneuver, 2:870
hyper-IgM syndrome, 2:939

American School Health Association
bullies, 1:309
gender identity, 2:919
homosexuality, 2:920

American Sign Language, 2:856
Americans with Disabilities Act,
4:1713

Amethopterin. SeeMethotrexate
Amikacin, 2:682
Amino acid metabolism, 3:1436
Amino acids, 4:1911
Aminoglycoside antibiotics, 1:135, 545
Aminolevulinate dehydratase gene
(ALAD), 3:1487

Aminopencillins, 1:133
Aminophylline, 1:133
Amitriptyline, 1:139

attention-deficit/hyperactivity
disorder, 1:205

cyclic vomiting syndrome, 1:538
headache, 3:1389
mood disorders, 3:1207
numbness and tingling, 3:1323–1324

Ammonia, urine, 2:604
Ammonium chloride, 2:706
Amnesia, post-traumatic, 2:841
Amniocentesis, 1:92–95, 93, 122, 125

for albinism, 1:45
for clubfoot, 1:427
for congenital brain defects, 1:482
for cri du chat syndrome, 1:530
for cystic fibrosis, 1:543
for DiGeorge syndrome, 2:611
for Down syndrome, 1:80, 2:629
for duodenal obstruction, 2:644
for fragile X syndrome, 2:795
for hemophilia, 2:873
for multiple pregnancy, 3:1238
for myotonic dystrophy, 3:1269
for osteogenesis imperfecta, 3:1366
for Patau syndrome, 3:1397
for Prader-Willi syndrome, 3:1495
for prenatal development

assessment, 3:1511
prenatal surgery and, 3:1513

for respiratory distress syndrome,
3:1568

for retinoblastoma, 3:1578
risks, 1:123
for thalassemia, 4:1826
for toxoplasmosis, 4:1864
for Turner syndrome, 4:1891
for von Willebrand disease,

4:1928
for Wiskott-Aldrich syndrome,

4:1949
See also Prenatal diagnosis

Amnioinfusion, 2:671
Amnioreduction, 3:1514
Amniotic band syndrome, 1:476
Amniotic fluid, prenatal surgery and,
3:1515

Amniotic fluid analysis, 2:694
Amniotic fluid index, 1:125
Amok syndrome, 3:1016
Amoxicillin, 1:133, 3:1409, 1410

for animal bites, 1:114
for bronchitis, 1:300
for cystitis, 1:547
drug allergies to, 2:633
for hemophilus infections, 2:876
for human bites, 2:928
for Marfan syndrome, 3:1139
for otitis media, 3:1375
for pneumonia, 3:1467–1468
for sinusitis, 4:1671
for strep throat, 4:1756

Amoxil. See Amoxicillin
Amphetamines

for attention-deficit/hyperactivity
disorder, 1:205, 4:1746, 1747

breastfeeding and, 3:1064
growth hormone tests and, 2:829
for narcolepsy, 3:1279, 4:1746
side effects, 4:1747

Ampicillin, 1:133, 3:1410
for bronchitis, 1:300
for cystitis, 1:547
for diphtheria, 2:614
drug allergies to, 2:636
for epiglottitis, 2:691
for listeriosis, 3:1112
for Lyme disease, 3:1119
for salmonella food poisoning,

4:1610
for shigellosis, 4:1657

Amprenavir, 1:153
Amputation

congenital, 1:476–478
for diabetes mellitus, 2:601
fingertip, 2:760–761
replantation for, 4:1876
for sarcoma, 4:1613
traumatic, 4:1875–1878, 1877

Amygdala, 3:1257
Amylase, 1:332
Amyloidosis, 2:725–726, 727
Amylophagia, 3:1445
Ana-kit, 1:101
Anabolic steroids, 1:95–97, 96

Anacardiaceae. See Poison ivy; Poison
oak; Poison sumac

Anaerobic bacterial infections, 1:134
Anafranil. See Clomipramine
Anagen phase, 1:76
Anal itching, 3:1451–1453
Anal sex, 1:469
Analgesics, 1:97–99

for Bell’s palsy, 1:235
caffeine in, 1:317
for childbirth, 1:402–403
for common colds, 1:453
for ear infections, 3:1412
for headaches, 2:850, 852
for influenza, 3:1005
for Marfan syndrome, 3:1141
poisoning from, 3:1473
polio vaccines and, 3:1481
for post-concussion syndrome,

3:1492
for premenstrual syndrome, 3:1505
for rabies, 3:1545
for sickle cell anemia, 4:1665
for strains and sprains, 4:1735
See also Narcotic drugs

Anaphylactoid drug reactions, 2:636
Anaphylactoid purpura. See Allergic
purpura

Anaphylaxis, 1:99–103, 100
from allergy shots, 1:58, 69
from allergy tests, 1:72
antihistamines for, 1:145
causes of, 1:60, 100
drug allergy-related, 2:634, 635
food-related, 1:61, 65, 100–101,

2:772, 773, 775
hives and, 2:913
insect-related, 3:1007, 1008
symptoms, 1:61–62, 99–100
treatment, 1:64, 65–66, 100, 2:637
vocal cord dysfunction from, 4:1924

Anaprox. See Naproxen sodium
Anatomical age, 1:103–104
Anbesol. See Benzocaine
Androgen blocking agents, 1:474
Androgen resistance, 2:956
Androgens

acne and, 1:7, 8, 127
congenital adrenal hyperplasia and,

1:472–473
erythromycins and, 2:698
hypogonadism and, 2:956, 957
oligomenorrhea and, 3:1345
See also Testosterone

Anemia, 1:104–110
anabolic steroids for, 1:95
antenatal testing, 1:121
aplastic, 1:106, 108, 3:1459
from chemotherapy, 1:372
erythroblastosis fetalis and, 2:692,

693, 694
fetal hemoglobin test for, 2:744
fifth disease and, 2:754–755
folic acid deficiency, 1:105, 108,

3:1560
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folic acid for, 1:108, 109, 2:769–770
gastroesophageal reflux disease and,

2:814
hemolytic, 1:105–106, 3:1044, 1301,

4:1823
hemophilus infections and, 2:876
hypochromic, 3:1560
iron-deficiency, 1:105–107,

3:1031–1035, 1177, 1560
macrocytic, 3:1560
megaloblastic, 4:1920
normocytic, 3:1560
osteopetroses and, 3:1369
from overhydration, 3:1378
pernicious, 4:1921
red blood cell indices, 3:1559–1560
from thalassemia, 4:1823–1829
vitamin C deficiency, 1:105, 3:1032
well-baby examination for, 4:1938
fromWiskott-Aldrich syndrome,

4:1949
See also Sickle cell anemia

Anencephaly, 1:482
alpha-fetoprotein test for, 1:79, 482
description, 1:480
genetic counseling, 1:482

Anesthesia
for childbirth, 1:403
for circumcision, 1:421
epidural, 1:286, 403
for nasal trauma, 3:1288
poisoning from, 3:1473
for prenatal surgery, 3:1513
spinal, 1:403

Aneurysm
aortic, 2:859
stroke from, 4:1763, 1767
vasculitis and, 4:1903

Angel dust. See Phencyclidine
Angel kisses, 1:260
Angelica sinensis. See Dong quai
Angelman, Harold, 1:110
Angelman’s syndrome, 1:110–112
Anger

child abuse and, 1:393
conduct disorder and, 1:470
death and, 2:557
foster care and, 2:787
homosexuality and, 2:920
self-mutilation and,

4:1641–1643
Anger management, 3:994
Angioedema

anabolic steroids for, 1:95
causes of, 1:60
from drug allergies, 2:635
hives as, 2:913–915
treatment, 2:637

Angiofibroma, facial, 4:1888
Angiography

for congenital heart disease, 1:487
MRI, 3:1127
for stroke, 4:1765

Angiomas
birthmarks, 1:259, 260

cherry, 1:262
spider, 1:262

Angioplasty
balloon, 1:435, 4:1907
carotid, 4:1767

Angiotensin-converting enzyme
inhibitors. See ACE inhibitors

Anhedonia, 4:1621
Animal-assisted therapy, 3:1434
Animal bite infections, 1:111–116,
263–269, 4:1958
encephalitis from, 2:675, 676
maxillofacial trauma from, 3:1152,

1154–1155
nasal trauma from, 3:1286, 1288
rat-bite fever, 3:1558–1559
See also Rabies

Animal scratches, 1:113
Aniridia, 4:1946
Anisometropia, 1:85, 86, 3:1266
Annular ligament, 3:1325–1327
Anophthalmia, 3:1396
Anorexia nervosa, 1:117–121,
118, 119t
bone loss from, 4:1675
hospitalization for, 3:1534
hypogonadism and, 2:957

Anosmia, 2:956–957
Ant bites, 1:264, 265, 267–268
Antacids

bisacodyl and, 3:1083
constipation and, 1:500
diarrhea from, 2:607
for gastroesophageal reflux disease,

2:815
Antagonistic muscle pairs, 3:1218
Antenatal surgery. See Prenatal surgery
Antenatal testing, 1:121–124

See also Amniocentesis; Chorionic
villus sampling

Antepartum testing, 1:124–127, 2:671
Anthrax vaccine, 4:1899
Anti-androgens, 1:9
Anti-inflammatory drugs

arthritis, 3:1586
sports injuries, 4:1731
strep throat, 4:1756
See also Nonsteroidal anti-

inflammatory drugs
Anti-influenza drugs, 1:153, 154
Anti-Rh (D) gamma globulin,
2:694–695

Anti-thyroid antibodies, 1:349
Anti-Tuss. See Guaifenesin
Anti-yeast therapy, 3:1434
Antiacne drugs, 1:127–131
Antianxiety drugs, 1:156–157

anorexia nervosa, 1:119
fears, 2:736
pervasive developmental disorders,

3:1434
phobias, 3:1442

Antiarrhythmic drugs
congenital heart disease, 1:487
muscular dystrophy, 3:1254

Antiasthmatic drugs, 1:131–133, 132,
176–177
for bronchiolitis, 1:298
bruises and, 1:302
chickenpox vaccine and, 1:389

Antibacterials. See Antibiotics
Antibiotics, 1:133–136

for acne, 1:8–9, 128, 129
acne from, 1:8
for allergic purpura, 1:55
allergies to, 1:61, 2:633, 636
anaphylaxis from, 1:100
for animal bites, 1:114
antitumor, 1:369
for appendicitis, 1:163–164
for ataxia telangiectasia, 1:183
for atrial septal defect prevention,

1:197
beta-lactam, 1:133
for birthmarks, 1:261
for botulism, 1:279
broad-spectrum, 4:1819
for bronchitis, 1:300
for burns, 1:313
candidiasis and, 1:326
for cat-scratch disease, 1:342
for common colds, 1:453
for common variable

immunodeficiency, 1:457
for congenital heart disease,

1:490–491
for contact dermatitis, 1:505
for corneal abrasion, 1:512–513
for coughs, 1:516
for cystic fibrosis, 1:544, 545
for cystitis, 1:547
for dental trauma, 2:570
for depressive disorders, 2:576
for dermatitis, 2:578
for diaper rash, 2:605
diaper rash from, 2:604
for diarrhea, 2:609
diarrhea from, 2:607
for diphtheria, 2:614
dizziness from, 2:623
for dog bites, 1:266
for ear infections, 3:1372, 1375,

1376, 1412
for encephalitis, 2:676
for enterobacterial infections, 2:682
for epiglottitis, 2:691
for fever, 2:739
for fever of unknown origin, 2:752
for fingertip injuries, 2:761
for gastroenteritis, 2:810
for group beta streptococcus, 3:1416
for hemophilus infections, 2:876
for human bites, 2:928
for hyper-IgM syndrome, 2:940
for immunoglobulin deficiency

syndromes, 3:989
for inclusion conjunctivitis, 3:996
for influenza, 3:1005
for intestinal obstruction, 3:1024
for labyrinthitis, 3:1060
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for listeriosis, 3:1112
for Lyme disease, 3:1116, 1119,

1120
for lymphadenitis, 3:1123
for Marfan syndrome, 3:1139
for mastoiditis, 3:1147
for meningitis, 3:1161
for meningococcemia, 3:1165
myopia from, 3:1265
for myringotomy, 3:1272
for necrotizing enterocolitis, 3:1297,

1500
for neonatal hyperbilirubinemia,

3:1046
for otitis media, 2:855, 3:1271
overuse of, 3:980
for periodontal disease, 3:1420
for piercing infections, 3:1448
for pneumonia, 3:1467–1468
for rabies, 3:1544
resistance to, 4:1740–1741
for Rocky Mountain spotted fever,

3:1592, 1593
for salmonella food poisoning,

4:1609–1610
for scarlet fever, 4:1618, 1619, 1756
for severe combined

immunodeficiency, 4:1646
for sexually transmitted diseases,

4:1652
for shigellosis, 4:1657
for sickle cell anemia, 4:1665
side effects, 1:134–135
for sinusitis, 4:1671
for sore throat, 4:1701
for staphylococcal infections, 4:1740
for strep throat, 3:1584, 1585,

1586–1587, 4:1756
for streptococcal infections, 4:1759,

1760
for stys and chalazia, 4:1780
for tooth decay, 4:1850, 1853
for toxic shock syndrome, 4:1862
for toxoplasmosis, 4:1864–1865
for trachoma, 4:1872
for traveler’s diarrhea, 4:1658
for tuberculosis, 4:1886
for ureter anomalies, 1:496
for vasculitis, 4:1907
for vesicoureteral reflux, 4:1914
for whooping cough, 4:1942
for Wiskott-Aldrich syndrome,

4:1949
See also Topical antibiotics

Antibodies
allergies and, 1:60, 70
anti-phospholipid, 1:349
anti-thyroid, 1:349
antinuclear, 2:583
antiplatelet, 3:972
immunity and, 3:982
immunoglobulin, 3:979
in newborns, 3:979

Antibody titers, infectious-disease,
4:1854

Anticancer drugs. See Chemotherapy
Anticardiolipin antibody (ACLA), 2:905
Anticholinergic agents

asthma, 1:176
hyperhidrosis, 2:936
irritable bowel syndrome, 3:1038
movement disorders, 3:1221

Anticoagulants
for atrial septal defect, 1:196
bruises and, 1:302
for congenital heart disease, 1:487
extracorporeal membrane

oxygenation and, 2:708–709
hemophilia and, 2:874
nonsteroidal anti-inflammatory

drugs and, 3:1318
nosebleeds from, 3:1320
for renal vein thrombosis, 3:1565,

1567
for stroke, 4:1766, 1768
sulfonamides and, 4:1794
for vasculitis, 4:1906, 1907
See also Heparin; Warfarin

Anticongestive drugs (cardiac), 1:435
Anticonvulsants

for bipolar disorder, 1:252
drug allergies to, 2:634
for encephalitis, 2:676
for febrile seizures, 2:740
for head injuries, 2:843
for heat stroke, 2:865
for pain, 3:1389
for pervasive developmental

disorders, 3:1434
for seizures, 4:1636
for subdural hematoma, 4:1782
sulfonamides and, 4:1794
for tuberous sclerosis, 4:1888

Antidepressants, 1:138–141
acne from, 1:8
for anorexia nervosa, 1:119
for anxiety, 1:156–157
for attention-deficit/hyperactivity

disorder, 1:205
for autism, 1:214
for binge eating, 1:249
for bipolar disorder, 1:252–253
bruises and, 1:302
for bulimia nervosa, 1:307
for depressive disorders, 2:574
FDA on, 1:253, 2:574
for fears, 2:736
for headache, 3:1389
for headaches, 2:850
heterocyclic, 2:574, 3:1207
for impulse control disorders, 3:994
for narcolepsy, 3:1279
for numbness and tingling,

3:1323–1324
for pain, 3:1389
for pervasive developmental

disorders, 3:1434
for phobias, 3:1442
for post-concussion syndrome,

3:1492

for premenstrual syndrome, 3:1505
for self-mutilation, 4:1642
for separation anxiety, 4:1644
stuttering from, 4:1776
See also Tricyclic antidepressants

Antidiarrheal agents, 2:608
for food poisoning, 2:779
for gastroenteritis, 2:810
narcotic, 3:1282

Antidiuretic hormone (ADH), 1:227
Antidotes, 3:1475
Antiemetics

chemotherapy, 1:371
cyclic vomiting syndrome, 1:539
headaches, 2:850
nausea, 3:1292
See also Nausea; Vomiting

Antiepileptics, 1:142–144
cleft lip and palate and, 1:425
for movement disorders, 3:1221
SSRIs and, 1:141

Antifungal therapy
alopecia, 1:77–78
candidiasis, 1:327–328
diaper rash, 2:605
ringworm, 3:1590

Antigen-antibody complex, 1:54, 99
Antigen detection tests, 2:876
Antigens

allergies and, 1:60
red blood cell, 2:692
streptococcal, 3:1585
vaccines and, 4:1899

Antihistamines, 1:144–146
for allergic rhinitis, 1:55, 57, 62
for anaphylaxis, 1:100
caffeine in, 1:317
chewable, 1:65
for common colds, 1:453
for contact dermatitis, 1:505
for coughs, 1:516
for dermatitis, 2:578
for drug allergies, 2:637, 639
for eosinophilic gastroenteropathies,

2:687
for food allergies, 2:773
gastroesophageal reflux disease and,

2:813
for headaches, 2:850
for hives, 2:913
for insect sting allergy, 3:1009
for insect stings, 1:267
for itching, 3:1041
myopia from, 3:1265
narcotics and, 3:1283
for otitis media, 3:1271
for pityriasis rosea, 3:1457
for poison ivy, oak, and sumac,

3:1471
with rabies vaccines, 3:1549
for rash itching, 3:1556
for rhinitis, 3:1588
stuttering from, 4:1776

Antihypertensives, 3:1567
Antimalarial drugs, 3:1527, 1549–1550
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Antimetabolites, 1:369
Antimigraine drugs, 1:538
Antimotility agents, 2:608
Antinausea drugs. See Antiemetics
Antinuclear antibodies, 2:583
Antioxidants

Friedreich’s ataxia, 2:798
immunoglobulin deficiency

syndromes, 3:989
juvenile arthritis, 3:1050
mitochondrial disorders, 3:1198

Antiphospholipid antibody (APA),
1:349, 2:905

Antiplatelet antibodies, 3:972
Antipruritics, 3:1522
Antipsychotic agents

for bipolar disorder, 1:252
constipation and, 1:500
for schizophrenia, 4:1622
for tics, 4:1840

Antipyretics
febrile seizures, 2:740
fever, 2:739, 752

Antiretroviral therapy, 2:911, 912,
3:1417

Antirheumatic drugs, disease-
modifying, 2:583

Antiscald devices, 1:410
Antiseizure drugs. See Anticonvulsants
Antiseptic lozenges, 4:1702
Antiseptics, for prickly heat,
3:1522

Antisocial behavior, 1:146–149
acting out and, 1:13, 14–15, 17
adolescence limited, 1:17
bullying as, 1:311
life course limited, 1:17
lying, 3:1113–1115
peer acceptance and, 3:1404
two-parent families and, 4:1669

Antisocial personality disorder,
1:149–152, 3:1428, 1429
acting out and, 1:15
attention-deficit/hyperactivity

disorder and, 1:206
moral development and, 3:1213

Antispasmodics, 3:1434
Antistreptolysin-O test, 4:1756
Antithyroid drugs, 2:951
Antitumor antibiotics, 1:369
Antitussives, 1:516, 3:1282
Antivenin, 1:267
Antivert. SeeMeclizine
Antiviral drugs, 1:152–155

for adenovirus infections, 1:28
for Bell’s palsy, 1:235
chickenpox vaccine and, 1:390
for conjunctivitis, 1:498
for cytomegalovirus infections,

1:549
for encephalitis, 2:676, 677
for genital herpes, 3:1416
for herpes simplex, 2:899
for influenza, 3:1005
for ocular herpes infections, 1:445

for sexually transmitted diseases,
4:1652

Ants, fire, 3:1007, 1010
Anxiety, 1:155–158

adjustment disorders and, 1:31
attention-deficit/hyperactivity

disorder and, 1:206
bulimia nervosa and, 1:306
conduct disorder and, 1:471
fear and, 2:734
insomnia and, 4:1681
irritable bowel syndrome and,

3:1035
mutism and, 3:1256, 1257
nightmares from, 3:1313
phobias and, 3:1441
school phobia and, 4:1624
self-mutilation and, 4:1641–1643
separation, 1:40, 4:1643–1645, 1754
shyness and, 4:1659
social, 1:156, 4:1660
stranger, 2:735, 3:1391, 4:1644,

1754–1755
substance withdrawal-induced,

4:1785
test, 1:319, 3:1189, 1532, 4:1737
Tourette syndrome and, 4:1859
vocal cord dysfunction and, 4:1923
working mothers and, 4:1952

Anxiety disorders
generalized, 4:1813
obsessive-compulsive disorder,

3:1340–1341
psychosocial aspects, 3:1532
separation, 4:1644
See also Phobias

AOM (Acute otitis media),
3:1373–1376

Aorta
coarctation of, 1:433–436, 484, 488,

4:1890, 1891
enlarged, 3:1137, 1139
transposition of, 1:485, 488, 489,

4:1873–1875
Aortic aneurysm, 2:859
Aortic-pulmonary shunt. See Left-to-
right shunt

Aortic regurgitation, 3:1137
Aortic valve replacement, 3:1139
Aortic valve stenosis, 1:484, 489,
4:1943

AOSSM (American Orthopaedic
Society for Sports Medicine), 4:1732

APA (Antiphospholipid antibody),
1:349, 2:905

Apgar, Virginia, 1:158
Apgar test, 1:158–160

asphyxia neonatorum and, 1:167,
168

cerebral palsy and, 1:351
Aphanaizomenon flos-aquae, 1:418
Aphasia

expressive, 3:1068, 1069, 1071, 1075
receptive, 3:1068, 1069, 1071, 1075

Aphthasol, 1:330

Aphthous stomatitis, 4:1748–1750
Aphthous ulcers. See Canker sores
Apis mellifica, 2:913
Aplastic anemia, 1:106, 108, 3:1459
Aplastic crisis

in sickle cell anemia, 4:1664, 1665
transient, 2:755, 756

Apnea
of infancy, 1:160–162
of prematurity, 3:1500
sudden infant death syndrome and,

1:161, 4:1788
See also Sleep apnea

Appearance (Apgar criteria),
1:158–159

Appendectomy, 1:163–164
Appendicitis, 1:162–165, 163
Appendix, 3:979
Appetite, 3:1492, 1493, 1494, 1496
Appetite loss. See Anorexia
Apples, 3:1474
Applied behavior analysis, 1:215,
3:1434

Apraxia, 3:1069
Aprepitant, 3:1215
Apresoline. See Hydralazine
Apricots, 3:1474
APTT (Activated partial thromboplastin
time), 2:872–873

Aquatic therapy. See Hydrotherapy
Arabic ancestry, 2:724
Arachis oil, 2:775
Arachnid bites. See Spider bites
Arachnidism, necrotic, 1:265
Arachnoid mater, 4:1720, 1781
Arachodactyly. SeeMarfan syndrome
ARBD (Alcohol-related birth defects),
2:741

Arborvirus infections, 2:676
Arctium lappa. See Burdock
Arctostaphylos uva-ursi. See Bearberry
ARDS (Acute respiratory distress
syndrome), 3:1295

Arginine
for cold sores, 1:446
for herpes simplex, 2:899

Arginine test. See Growth hormone
stimulation tests

Armenians and familial Mediterranean
fever, 2:724

Arms
congenital amputation of,

1:476–478
in Marfan syndrome, 3:1136–1137
slings for, 3:976, 977

ARND (Alcohol-related
neurodevelopment disorders), 2:741

Arnica
bruises, 1:302
dental trauma, 2:569–570
fractures, 2:792
frostbite, 2:801
maxillofacial trauma, 3:1155
strains and sprains, 4:1735

Arnica montana. See Arnica
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Arnold Chiari malformation,
1:379–383, 480, 4:1923, 1960
See also Chiari malformation

Arnold L. Gesell Tests. See Gesell
Development Schedules

Aromatase inhibitors, 1:474
Aromatherapy

alopecia, 1:78
common colds, 1:454
constipation, 1:502
dizziness, 2:623
dysmenorrhea, 2:652
headaches, 2:850
juvenile arthritis, 3:1050
sinusitis, 4:1671
sore throat, 4:1702

Arousal, 4:1788
Arrhythmia

congenital, 1:484, 486
in dermatomyositis, 2:582
in muscular dystrophy, 3:1251, 1254

Arsenic, 3:1291
Arsenic poisoning, 2:867
Arsenicum album

diarrhea, 2:682
food poisoning, 2:779–780
sinusitis, 4:1671
sleep disorders, 4:1683
tonsillitis, 4:1847

Art therapy, 3:1431, 1462
pervasive developmental disorders,

3:1434
psychosocial personality disorders,

3:1534
Arterial blood gas (ABG), 3:1540, 1541

respiratory syncytial virus, 3:1572
vocal cord dysfunction, 4:1924

Arterial switch, 1:489
Arteriovenous fistula, 1:165–166
Arteriovenous malformation, 2:892,
4:1763

Arteritis, Takayasu, 4:1903–1907
Arthritis

acetaminophen and, 1:5
allergic purpura and, 1:53
hemophilia and, 2:872
hemophilus, 2:876
hyper-IgM syndrome and, 2:938
juvenile, 3:1047–1052, 1049, 1050,

1314
Lyme disease and, 3:1116, 1118
numbness and tingling from, 3:1323
psoriatic, 3:1526, 1527, 1528
Reye’s syndrome and, 3:1585, 1586
rheumatoid, 3:1050

Arthrochalasia type Ehlers-Danlos
syndrome, 2:662

Arthrodesis, 3:1222, 4:1708
Arthrogryposis, 4:1726
Arthropod bites, 1:263–268, 2:675
Articular capsule, 3:1047–1048
Articular osteochondroses, 3:1363
Articulation disorders, 4:1715–1717
Articulation therapy, 3:1109, 4:1716
Artificial respiration, 4:1958

Artificial sweeteners, 2:890
Artificial tears, 1:235
Artistic development, 2:629–633
Ascorbic acid. See Vitamin C
Aseptic meningitis, 3:1478, 1479
Ashkenazi Jews

Gaucher disease, 3:1105
hemophilia, 1:430
Tay-Sachs disease, 3:1107, 4:1805

Ashtanga, 4:1968
Asian Americans

atopic dermatitis, 1:187
biliary atresia, 1:239
bilingual education and, 1:242
cardiovascular disease, 3:1192
cleft lip and palate, 1:423
co-sleeping by, 4:1788
cystic fibrosis, 1:541
diabetes mellitus, 2:598, 3:1192
gangs and, 2:806
hyperhidrosis, 2:935
jaundice, 3:1043
Kawasaki syndrome, 3:1053
lactose intolerance, 1:332, 3:1065
motion sickness, 3:1214
multiple pregnancy, 3:1237
neonatal jaundice, 3:1299
security objects for, 4:1632
shyness and, 4:1659
single-parent families, 4:1667
substance abuse, 1:22, 4:1784
thalassemia, 4:1824
Wilm’s tumor, 4:1946

Asian flu pandemic, 3:1004
Aspartame, 3:1438
Asperger syndrome, 1:19, 2:595, 596,
3:1433

Aspergillosis fumigatus, 1:542
Aspergillus infections, 3:1371, 4:1670
Aspheric lenses, 2:716
Asphyxia, fetal, 2:671
Asphyxia neonatorum, 1:166–169, 350
Asphyxiation, 4:1685–1686
Aspiration, nasal, 1:454
Aspiration pneumonia, 3:1465

esophageal atresia and, 2:700
gastroesophageal reflux disease and,

2:814
spasticity and, 4:1708
tracheoesophageal fistula and,

4:1869
Aspirin

acetaminophen and, 1:5
adverse effects, 1:99
anabolic steroids and, 1:96
for arthritis, 3:1586
asthma and, 1:174
for atrial septal defect, 1:196
bruises and, 1:302
for burns, 1:313
chemotherapy and, 1:374
chickenpox and, 1:384
chickenpox vaccine and, 1:389
for common colds, 1:453
constipation and, 1:500

for dental trauma, 2:569
desensitization for, 2:638
drug allergies to, 2:633, 634, 636,

638
for dysmenorrhea, 2:652
for fever, 2:739, 747, 748
for insect stings, 1:267
for intrauterine growth retardation,

3:1027
itching from, 3:1040
for Kawasaki syndrome, 3:1054
for mumps, 3:1240
nosebleeds from, 3:1320
for numbness and tingling, 3:1323
for otitis externa, 3:1371
for pain, 3:1389
for renal vein thrombosis, 3:1565
Reye’s syndrome and, 1:93, 384,

3:1583, 1584, 4:1766
for rhinitis, 3:1588
for stroke, 4:1766, 1768

ASQ (Autism Screening Questionnaire),
1:214

Assessing Linguistic Behaviors, 2:591
Assessing Prelinguistic and Early
Linguistic Behaviors, 3:1070

Assessing Semantic Skills Through
Everyday Themes, 2:590

Assessment, 1:169–173
Assessment, Evaluation and
Programming System (AEPS),
2:589–590

Assessment of Fluency in School-Age
Children, 2:591, 3:1070

Assessment tools, 1:169–173
for acting out, 1:16–17
adaptive behavior scales, 1:17–21
for alcoholism, 1:49
for anorexia nervosa, 1:119
for antisocial personality disorder,

1:151
for attention-deficit/hyperactivity

disorder, 1:204
for autism, 1:214
for child development, 1:224–225
Children’s Apperception Test,

1:410–412
for developmental delay, 2:593
drawings as, 2:629
educational, 1:169–170
for language delay, 3:1070
for language disorders, 3:1081
psychological, 1:171
See also Development tests;

Nutritional assessment;
Psychological tests; Tests

Assignment of Task Assessment, 1:171
Assimilation, 1:439
Assistive learning technology, 4:1712
Associative play, 3:1461
ASSR (Auditory steady-state response),
1:209

Astelin. See Azelastin HCI
Astemizole, 2:698
Asthenopia, 3:1265
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Asthma, 1:61, 62t, 173–181
allergic, 1:67
allergy shots for, 1:67
allergy tests for, 1:70
atopic dermatitis and, 1:188
attacks, 1:177
causes of, 1:173–174
demographics, 1:173
dermatitis from, 2:578
diagnosis, 1:175–176
drug allergies and, 2:634
exercise-induced, 2:704
hearing impairment and, 2:854
hepatitis B vaccine and, 2:887
high-risk pregnancy and, 2:903
prevention, 1:179–180
prognosis, 1:178–179
smoke inhalation and, 4:1686
symptoms, 1:174–175
treatment, 1:176–179, 2:637
vocal cord dysfunction and, 4:1923,

1924
See also Antiasthmatic drugs

Astigmatism, 2:715–719, 3:1265, 1276
Astragalus

rhinitis, 3:1588
ringworm, 3:1590
tonsillitis, 4:1847

Astragalus membraneceus. See
Astragalus

Astroviruses, 2:808
Asymmetrical tonic neck reflex, 3:1302,
1303t

At-risk children, 1:81–85
Ataxia

cerebellar, 2:965
Friedreich’s, 2:796–799, 3:1217
hand-eye coordination and, 2:837
in NARP, 3:1196
telangiectasia, 1:181–186

Ataxia Telangiectasia Children’s
Project, 1:186

Ataxia Telangiectasia Medical Research
Foundation, 1:186

Ataxic cerebral palsy, 1:348–353
Atenolol, 3:1139, 1442
Atherosclerosis, 1:416, 2:944
Athetosis, 1:348, 352, 3:1219
Athletic activity. See Sports
Athletic equipment, 4:1732
Ativan. See Lorazepam
ATM gene, 1:181–182
Atomoxetine, 1:205
Atopa belladonna. See Belladonna
Atopic dermatitis, 1:60, 61, 62t,
186–193, 191, 2:577–580

Atopic eczema. See Atopic dermatitis
Atopy, 1:186
ATP7B gene, 3:1184
Atresia

biliary, 1:238–241, 239,
3:1043–1046

duodenal, 2:626, 627, 642, 700
esophageal, 2:699–702, 4:1869
pulmonary, 1:485, 489

tricuspid, 1:485, 489
Atretol. See Carbamazepine
Atrial septal defect, 1:193–199, 197,
484
demographics, 1:194
diagnosis, 1:194–195
Down syndrome and, 2:626
heart murmurs from, 2:859
Patau syndrome and, 3:1396
prevention, 1:197
prognosis, 1:197
symptoms, 1:194
treatment, 1:195–196

Atrioventricular canal defect, 1:484, 489
Atrophy

from bed rest, 3:978
congenital amputation and, 1:477
from myopathies, 3:1261–1264
neurologic exam for, 3:1309
spinal muscular, 4:1628, 1725–1726

Atropine, 1:87
Atropine/diphenoxylate, 3:1266, 1282
Attachment behavior

infant and caregiver, 1:199–202
parent-infant, 3:1393
security objects and, 4:1632–1633
See also Bonding

Attempted suicide. See Suicidal
behavior

Attention assessment, 3:1308
Attention-deficit/Hyperactivity disorder
(AD/HD), 1:203–207
acting out and, 1:17
alternative schools, 1:82
antisocial personality disorder and,

1:150
bipolar disorder and, 1:251
caffeine for, 4:1746
conduct disorder and, 1:470, 471
fetal alcohol syndrome and, 2:741
hyperactivity-impulsive type, 1:204
hypotonia and, 2:965
inattentive type, 1:204
Klinefelter syndrome and, 3:1057
Marfan syndrome and, 3:1137
methylphenidate for, 1:205,

3:1174–1176
neurofibromatosis and, 3:1305
oppositional defiant disorder and,

3:1348–1350
sleep disorders and, 4:1678
stimulant drugs for, 4:1746, 1747
television habits and, 4:1807
tics and, 4:1838
Tourette syndrome and, 4:1858,

1859, 1860
Attenuvax, 3:1199
Attitude inventory, 1:170
Atypical moles, 3:1202, 1203
Au pair, 1:219
Audiogram, 3:1412
Audiology, visual reinforcement, 1:208
Audiometry, 1:207–210, 209

behavioral observation, 1:208
condition play, 1:208

development tests, 2:587
electroencephalic, 1:209
for otitis media, 2:855

AUDIT (Alcohol Use Disorders
Inventory Test), 1:49

Auditory brainstem response (ABR),
1:209, 2:855

Auditory Discrimination and Attention
Test, 1:211

Auditory discrimination test, 1:210–213
Auditory evoked potentials, 1:212,
3:1306

Auditory integration training, 3:1434
Auditory-oral approach, 2:856
Auditory seizures, 4:1635
Auditory steady-state response (ASSR),
1:209

Auditory-verbal approach, 2:856
Augmentin. See Clavulanate potassium
Aura, 4:1634
Authentic assessments, 1:170
Authoritarian parents, 3:1394
Authoritarian systems, 3:1210, 1212
Authoritative parents, 3:1393, 1394
Autism, 1:213–217, 215

cognitive development and, 1:442
developmental delay and, 2:595
diagnosis, 3:1015
intelligence and, 3:1014
language delay and, 3:1068, 1075
MMR vaccine and, 3:1159
nightmares in, 3:1314
peroxisomal disorders and, 3:1422
self-mutilation and, 4:1642
vaccines and, 1:407, 3:1241–1242,

4:1938–1939
Vineland Adaptive Behavior Scales

for, 1:19
Autism Screening Questionnaire (ASQ),
1:214

Autism Society of America, 1:213
Autistic savants. See Savant syndrome
Autistic spectrum disorders. See
Pervasive developmental disorders

Autoerotic behavior, 1:35
Autoimmune disease

common variable immunodeficiency
and, 1:456

diabetes mellitus and, 2:601–602
fever in, 2:747
high-risk pregnancy and, 2:903–905
immune system development and,

3:980
juvenile arthritis as, 3:1048
rashes from, 3:1556, 1557
vaccines and, 4:1938–1939

Autoinflammatory disorders, 2:724
Autologous bone marrow
transplantation, 3:1094, 1097

Automobile accidents. SeeMotor
vehicle accidents

Autonomy
adolescents and, 3:1394
anorexia nervosa and, 1:117
toddlers and, 2:594, 3:1393
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Autopsy, 4:1788
Autosomal dominant inheritance

Charcot-Marie-Tooth disease, 1:366
craniosynostosis, 1:520
mitochondrial disorders, 3:1197
osteogenesis imperfecta, 3:1364
patent ductus arteriosus,

3:1399–1400
with penetrance, 4:1858
peroxisomal disorders, 3:1422
polydactyly and syndactyly,

3:1483
porphyrias, 3:1486

Autosomal recessive inheritance
craniosynostosis, 1:520
galactosemia, 2:803
hyper-IgM syndrome, 2:938–943
mitochondrial disorders, 3:1196
mucopolysaccharidoses, 3:1227
osteopetroses, 3:1368
patent ductus arteriosus,

3:1399–1400
phenylketonuria, 3:1436, 1437
porphyrias, 3:1486

Aveeno. See Oatmeal baths
Avobenzone, 4:1798
Avoidance, school, 4:1624–1626
Avoidant personality disorder, 2:572,
3:1429, 4:1813

Avulsion injuries
brachial plexopathy, 1:280–288
description, 4:1957
from human bites, 2:926–928

Awareness training, 4:1841
Axid. See Nizatidine
Axillary hyperhidrosis, 2:935, 936
Axons, 4:1720
Ayurvedic medicine

atopic dermatitis, 1:191
common colds, 1:454
sore throat, 4:1702

Azactam. See Aztreonam
Azarcon, 3:1085
Azathioprine, 3:1560, 4:1906
Azelaic acid, 1:8
Azelastin HCI, 1:57
Azelex. See Azelaic acid
Azithromycin, 2:697–699

for bronchitis, 1:300
side effects, 1:135
for trachoma, 4:1872

AZT. See Zidovudine
Aztreonam, 1:114
Azula. See Pinta
Azulfadine. See Sulfasalazine

B
B cells (lymphocytes)

common variable immunodeficiency
and, 1:456

deficiency of, 3:982
description, 3:1092, 1096

immune system development and,
3:979

immunity and, 3:982
immunoglobulin deficiency

syndromes and, 3:987, 988
severe combined immunodeficiency

and, 4:1645
Babbling, 3:1068, 1069, 1078, 1079,
1081

Babesiosis, 3:1120
Babies. See Infants; Newborn infants
Babinski reflex, 3:1302, 1303t
Babinski reflex test, 3:1562
Baby bottle tooth decay, 2:565, 3:1355,
4:1849–1850

Baby teeth, 2:563–564, 566, 567,
3:1355, 1359, 1421

Babysitters, 1:219–221, 2:552, 4:1654
Babysitting cooperatives, 4:1952
Bacille Calmette-Guerin vaccine,
4:1886–1887

Bacitracin, 1:136
Back injuries, 4:1734
Baclofen

cerebral palsy, 1:352
movement disorders, 3:1220,

1221–1222
nystagmus, 3:1333
spasticity, 4:1706, 1707

Bacteremia
from dog bites, 1:264
from salmonella food poisoning,

4:1609
staphylococcal, 4:1739

Bacteria
cancer and, 1:321
food poisoning from, 2:775–781
group A streptococcus, 3:1584,

1585, 1586
topical antibiotics for, 1:136–138

Bacterial colonization, 1:544, 546
Bacterial infections

allergic purpura and, 1:53, 55
anaerobic, 1:134
bronchitis and, 1:300
common cold and, 1:452, 453
conjunctivitis, 1:497–498, 498
cystic fibrosis and, 1:544
diarrhea from, 2:606
encephalitis from, 2:676
erythromycins for, 2:697–699
fever from, 2:747, 751
gastroenteritis, 2:808–812
gram-negative, 3:979, 1147
hypothyroidism from, 2:961
immunoglobulin deficiency

syndromes and, 3:987
influenza and, 3:1004–1005
low-current electrical field therapy

for, 3:1119
mastoiditis as, 3:1146–1147
measles and, 3:1157
meningitis, 3:1159–1162
otitis externa from, 3:1370–1371
otitis media from, 3:1373

periodontal disease from,
3:1418–1421

pinta, 3:1450–1451
sepsis from, 2:875
sickle cell anemia and, 4:1664
sore throat from, 4:1700, 1701
topical antibiotics for, 1:136–138
vs. viral infections, 1:443–444
See also Antibiotics

Bacterial pneumonia, 3:1465–1469
Bacterial resistance, 3:1410
Bactrim. See Sulfamethoxazole/
Trimethoprim

Bactroban, 1:136
BAER (Brainstem auditory-evoked
response), 2:855

Bakers yeast, 2:886, 4:1901
Baking soda, 1:384, 3:1471
Balance

cerebral palsy and, 1:348
labyrinthitis and, 3:1059–1061
motion sickness and, 3:1214–1217

Baldness. See Alopecia
Bali goli, 3:1085
Ballism, 3:1219
Ballismus, 3:1219
Balloon angioplasty

coarctation of the aorta, 1:435
vasculitis, 4:1907

Balloon atrial septostomy, 1:489
Balneotherapy, 4:1830
Balsam pear, 3:1529
Bananas, 4:1933
Banks, James, 3:1232
Barbiturates

abuse of, 4:1783
drug allergies to, 2:634
for epilepsy, 1:142
narcotics and, 3:1283
nightmares from, 3:1313
poisoning from, 3:1473
for Reye’s syndrome, 3:1583
side effects, 1:143

Bariatric surgery, 3:1338
Bariatrics, 3:1337
Barium enema

for ileus, 3:974
for intestinal obstruction, 3:1023,

1024
for irritable bowel syndrome, 3:1037
preparation for, 4:1964

Barium meal. See Upper GI series
Barium swallow. See Upper GI series
Barley

celiac disease, 1:343–347
common variable

immunodeficiency, 1:457
fever of unknown origin, 2:752
immunoglobulin deficiency

syndromes, 3:989
Barlow test, 1:494
Barotrauma injuries, 3:1412
Barrett’s esophagus, 2:813
Barrier contraception, 1:507–510,
3:1417
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Bartonella henselae, 1:113, 264,
342–343

Basal-action insulin, 2:600
Basal ganglia, 3:1217, 1218, 1220, 1222
BASC (Behavioral Assessment System
for Children), 1:151, 471, 3:1533

Baseball, 4:1729
Baseball finger, 3:976
Basketball, 4:1729, 1730, 1732
Bath oils, 2:578, 3:1528, 4:1831
Bathrooms, childproofing, 1:408
Baths

atopic dermatitis and, 1:190
cornstarch, 3:1522, 4:1831
for psoriasis, 3:1529
therapeutic, 4:1830–1832
See also Hydrotherapy; Oatmeal

baths
Bathtubs, 3:1294
Bats, rabies from, 3:1543, 1547–1548
Battelle Developmental Inventory
(BDI), 2:590

Batten disease, 1:293
Battered child syndrome, 1:221–224
Batteries, 3:1286, 1288
Bayberry, 4:1702
Bayley, Nancy, 1:225
Bayley Scales of Infant Development
(BSID), 1:18, 224–226, 2:589, 3:1171

Bazaar fly, 4:1871
BB pellets, 3:1287, 1288
BCG vaccine, 4:1886–1887
BDI. See Beck Depression Inventory
BDI (Battelle Developmental
Inventory), 2:590

Bead-filled capsules, 2:698
Beano, 1:333
Beans, 4:1911
Bearberry, 1:547, 3:1318
Beauty, 1:117
Beck, Aaron, 3:1017
Beck Depression Inventory (BDI)

binge eating, 1:249
bipolar disorder, 1:251
sleep disorders, 4:1682

Becker muscular dystrophy (BMD),
3:1249–1255, 1263, 1264

Beckwith-Wiedemann syndrome,
4:1946

Bed rest
after prenatal surgery, 3:1515
for immobilization, 3:978
for intrauterine growth retardation,

3:1027
for multiple pregnancy, 3:1238

Bed-wetting, 1:226–229, 4:1677, 1678
Bedridden children, skin care for,
3:1464

Bee pollen, 1:58, 2:686
Bee stings, 1:264, 265, 267–268,
3:1007, 1010

Beery, Keith E., 1:230
Beery-Buktenica Test, 1:229–231,
2:759

Behavior

acting out, 1:13–17, 30
attachment, 1:199–202, 3:1391,

4:1632–1633
copycat, 1:117
criminal, 1:309–310, 311
domineering, 1:258
fetal alcohol syndrome and,

2:741–742
impulsive, 1:150
negative, 1:149–150
nurturing, 1:274
overhydration and, 3:1378
peroxisomal disorders and, 3:1423
prosocial, 1:149
retention in school and, 3:1574
risk-taking, 2:557, 782, 4:1649,

1651, 1652
sexually transmitted diseases and,

4:1649–1651
temperament and, 4:1812
See also Antisocial behavior

Behavior disorders
mental status examination for,

3:1308
Prader-Willi syndrome and,

3:1494–1495
precocious puberty and,

3:1497–1498
special education for, 4:1713
from stroke, 4:1767
sugar and, 3:1328
temperament and, 4:1813
tuberous sclerosis and, 4:1888

Behavior modification
bed-wetting, 1:228
impulse control disorders, 3:994
obesity, 3:1338, 1339
pervasive developmental disorders,

3:1434
trichotillomania, 4:1880

Behavioral Assessment System for
Children (BASC), 1:151, 471, 3:1533

Behavioral development, 1:224–225
Behavioral observation audiometry
(BOA), 1:208

Behavioral therapy
attention-deficit/hyperactivity

disorder, 1:205
autism, 1:214–215
conduct disorder, 1:471
irritable bowel syndrome,

3:1038–1039
mental retardation, 3:1172–1173
mutism, 3:1257–1258
psychosocial personality disorders,

3:1534
trichotillomania, 4:1880
See also Cognitive behavior therapy

Being held back. See Retention in
school

Bejel, 1:231–232
Beliefs, 1:201
Bell, Charles, 1:232
The Bell Curve (Hernstein and Murray),
3:1011

Belladonna
constipation and, 1:500
for diarrhea, 2:682
for sore throat, 4:1702
for tonsillitis, 4:1847

Bellak, Leopold, 1:411
Bellak, Sonya Sorel, 1:411
Bell’s palsy, 1:232–238, 238
Benadryl. See Diphenhydramine
Benign tumors, 1:320, 4:1887–1889
Benson, Herbert, 1:539
Bentonite clay packs, 2:579
Bentoquatum, 3:1471–1472
Benylin DM, 1:517
Benzathine penicillin G

bejel, 1:232
pinta, 3:1450
scarlet fever, 4:1619
tonsillitis, 4:1847

Benzene, 3:1092
Benzhexol, 1:183
Benzocaine

canker sores, 1:330
cold sores, 1:445, 446
insect sting allergy, 3:1009

Benzodiazepines
abuse of, 4:1783
analgesics and, 1:99
antidepressants and, 1:141
for anxiety, 1:157
for bipolar disorder, 1:251, 253
for epilepsy, 1:143
for movement disorders, 3:1221
narcotics and, 3:1283
for night terrors, 3:1311
nightmares from, 3:1313
for sleep disorders, 4:1683
for spasticity, 4:1706
for tetanus, 4:1817

Benzoin, 3:1050
Benzophenones, 4:1798
Benzoyl peroxide

for acne, 1:8, 9, 127–129
side effects, 1:130

Benztropine, 1:352, 3:1221
Bereavement. See Grieving
Bereavement centers, 2:555
Bergamot, 4:1740
Beriberi, 4:1920
Beta-2 agonists, 1:176, 177
Beta-blockers

anaphylaxis and, 1:100
asthma and, 1:174
constipation and, 1:501
cough from, 1:515
for headaches, 2:850
for Marfan syndrome, 3:1139
for phobias, 3:1442
psoriasis and, 3:1527
for renal vein thrombosis, 3:1567

Beta-carotene
for alopecia, 1:79
cancer risk and, 1:325
for hypertension, 2:948
for porphyrias, 3:1489
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for sore throat, 4:1702
for stroke, 4:1769
for tonsillitis, 4:1847

Beta cells, 2:598
Beta-chain hemoglobinopathy, 2:745
Beta-lactam antibiotics, 1:133
Beta-lactamase inhibitors, 3:1409
Beta-methasone, 3:1238
Beta thalassemia, 1:106, 2:745, 746,
4:1823–1829

Beta thalassemia intermedia, 4:1824,
1825, 1826

Beta thalassemia major, 4:1823–1827
Beta thalassemia minor, 4:1824
Betamethasone, 3:1514
Bethanechol, 2:815
Biaxin. See Clarithromycin
Bicillin. See Benzathine penicillin G
Bicornuate uterus, 3:1396
Bicoronal synostosis, 1:519–523
Bicuspid aortic valve stenosis, 1:484,
4:1891

Bicuspids, 2:564
Bicycling, 4:1605, 1729
Bifocals, 3:1266
BIG (Botulism immune globulin), 1:279
Bilateral retinoblastoma, 3:1575, 1576,
1580, 1582

Bilberry, 1:108
Bile, 1:246
Bile ducts, 1:238–241, 239
Biliary atresia, 1:238–241, 239,
3:1043–1046

Biliary cirrhosis, 3:1046
Biliary stasis, 1:238
Bilingual-bicultural approach, 2:856
Bilingual education, 1:241–245
Bilingualism, 1:241–245

language delay and, 3:1070, 1075
mutism and, 3:1257
special education for, 4:1711

Bilirubin
erythroblastosis fetalis and, 2:693,

694
neonatal, 1:245–248, 3:1043–1047,

1298–1301
Bilirubin-induced brain injuries, 3:1043
Bilirubin-induced neurologic
dysfunction (BIND), 1:246

Bilirubin tests, 1:245–248, 246
Bilirubinometer, 3:1045
BIND (Bilirubin-induced neurologic
dysfunction), 1:246

Binet, Alfred, 4:1736
Binge drinking, 1:22, 4:1784
Binge eating disorder, 1:117, 248–250

See also Bulimia nervosa
Binocular vision, 2:714
Biofeedback

asthma, 1:178
attention-deficit/hyperactivity

disorder, 1:206
bipolar disorder, 1:253
cyclic vomiting syndrome, 1:539
headaches, 2:850

hypertension, 2:947–948
irritable bowel syndrome, 3:1037
movement disorders, 3:1223
muscle spasms and cramps, 3:1248
nausea and vomiting, 3:1292
night terrors, 3:1311
nystagmus, 3:1334
pain management, 3:1390
spasticity, 4:1706, 1708
speech disorders, 4:1716
stroke, 4:1767
vocal cord dysfunction, 4:1925

Bioflavinoids
nosebleeds, 3:1321
strains and sprains, 4:1735
tonsillitis, 4:1847

Biological clock, 4:1677
Biological parents, 1:396, 398
Biological therapy. See Immunotherapy
Biological warfare, 1:277
Bionators, 3:1359
Biophysical profile (BPP), 1:125
Biopsy

bone, 3:1369, 4:1612
bone marrow, 3:1093, 1097, 1577
brain, 2:676
cancer, 1:322
for fever of unknown origin, 2:752
incisional, 4:1612
of intestinal contents, 3:1445
kidney, 4:1946
liver, 2:890, 3:1583
muscle, 2:583, 966, 3:1252, 1269
needle, 4:1612
nerve, 1:367
skin, 2:663

Biotin
for alopecia, 1:78
for dermatitis, 2:579

Biotin deficiency, 2:578
Biotinidase deficiency, 4:1921
Biphasic oral contraceptives, 3:1351
Bipolar disorder, 1:250–255, 254,
3:1205–1207
attention-deficit/hyperactivity

disorder and, 1:204
creativity and, 1:528
depressive episodes in, 2:573, 575t
handedness and, 2:835
hypomanic episodes in, 2:575t

Bipolar I disorder, 1:250
Bipolar II disorder, 1:250
Bipolar NOS, 1:250
Bird encephalitis, 2:676
Birth asphyxia. See Asphyxia
neonatorum

Birth control. See Contraception
Birth control pills. See Oral
contraceptives

Birth defects
abdominal wall, 1:4–5
alcohol-related, 2:741
alpha-fetoprotein test for, 1:79–81
amniocentesis for, 1:92–95
antenatal testing for, 1:122–123

antiacne drugs and, 1:129
arteriovenous fistula, 1:165
Bruton’s agammaglobulinemia,

1:304–306
causes, 3:1509–1510
Chiari malformation, 1:379–383
cleft lip and palate, 1:422–426
congenital amputation, 1:476–478
congenital brain defects, 1:480–483
congenital hip dysplasia, 1:493–495
craniosynostosis, 1:519–523
cri du chat syndrome, 1:529–531
cytomegalovirus infections and,

1:549
diabetes mellitus and, 2:905
DiGeorge syndrome, 2:610–612
Edwards’ syndrome, 2:657–660
esophageal atresia, 2:699–702
fetal alcohol syndrome, 2:740–744
folic acid and, 2:769, 770
fragile X syndrome, 2:793–796
Friedreich’s ataxia, 2:796–799
Hirschsprung’s disease, 2:905–908
hypospadias, 2:959–960
isotretinoin and, 1:131
maternal age and, 1:92
from maternal rubella, 3:1597, 1598
mental retardation and, 3:1171
from nonsteroidal anti-inflammatory

drugs, 3:1317
Patau syndrome, 3:1395–1398
from perinatal infections, 3:1415,

1417
from phenylalanine, 3:1436
rubella and, 4:1855
skeletal, 4:1675
Sturge-Weber syndrome,

4:1773–1775
urogenital, 1:496

Birth order, 1:255–259, 3:1392
Birth parents, 1:38, 40
Birth rate, 3:1001
Birth spacing, 1:256
Birth weight, 1:282, 286
Birthmarks, 1:259–263
Bisacodyl, 3:1082, 1083
Bisexuality, 2:917–921

bullies and, 1:309
gender identity and, 2:820
gender identity disorder and, 2:819,

822
suicidal behavior and, 3:1205

Bismuth, 2:609, 4:1658
Bite problems (Dental), 3:1358
Bites and stings, 1:263–269, 268

encephalitis from, 2:675, 676
human, 1:263, 265, 266–267,

2:926–929
IgE-mediated allergies to, 2:633–634
maxillofacial trauma from, 3:1152
nasal trauma from, 3:1286, 1288
See also Animal bite infections;

Insect bites and stings
Black cohosh

amenorrhea, 1:90
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oligomenorrhea, 3:1346
premenstrual syndrome, 3:1505

Black henna tattoos, 3:1447, 1448, 1449
Black tea. See Tea
Black widow spiders, 1:264, 265, 267
Blackheads, 1:7, 127, 128, 266
Blacks. See African Americans
Blackstrap molasses, 1:108
Blackthorn, 1:190
Bladder anomalies, congenital,
1:478–480

Bladder capacity, functional,
1:227, 228

Bladder diverticulum, 1:478–480
Bladder exstrophy, 1:478–480
Bladder infections

congenital bladder anomalies and,
1:478–479

cystitis, 1:27, 496, 545–548
Bladder stones, 4:1722
Bladder training, 1:228
Bladder wrack, 2:963
Blankets, security. See Security objects
Blast cells, 1:354, 3:1092
Bleach baths, 4:1831
Bleeding. See Hemorrhage
Bleeding disorders. See Coagulation
disorders

Bleeding gums, 3:1419
Bleeding time test, 4:1927
Blended family, 4:1743
Bleomycin, 1:369
Blepharitis, 4:1881
Blepharospasm, 3:1218
Blepheropigmentation, 4:1881
Bleuler, Eugene, 4:1620
Blindness

color, 1:449–452, 450
congenital, 3:1068, 1069, 1075
from inclusion conjunctivitis, 3:996
language delay and, 3:1068, 1069,

1075
night, 3:1264
from perinatal cytomegalovirus,

3:1414
from rubella, 3:1415, 1417
special education and, 4:1713
from trachoma, 4:1871–1873

Blink reflex, 3:1302
Blisters

burns, 1:312, 313
chickenpox, 1:384
cold sores, 1:443–447
hand-foot-mouth disease, 2:839,

839–840
sports, 4:1732

Blistex Medicated Lip Ointment, 1:445
Blocking software, 4:1607
Blood cell volume. See Hematocrit
Blood clots

from oral contraceptives, 3:1352
renal vein thrombosis, 3:1564, 1565,

1567
See also Anticoagulants

Blood culture tests, 3:1122

Blood glucose monitoring. See Blood
sugar tests

Blood group incompatibility, 2:692–697
Blood loss

anemia from, 1:106–107
from cesarean section, 1:363
iron-deficiency anemia from,

3:1031, 1032
Blood platelets. See Platelets
Blood poisoning, 2:708
Blood pressure, high. See Hypertension
Blood pressure measurement, 2:946
Blood pressure standards, 2:944
Blood products, contaminated, 3:980
Blood sugar tests, 1:270–273, 272,
2:933, 953

Blood tests
allergies, 3:1588
antenatal, 1:121–122
common variable

immunodeficiency, 1:456
diabetes mellitus, 2:599–600
heel prick, 1:473
hypertension, 2:946
Lyme disease, 3:1118
pervasive developmental disorders,

3:1434
phenylketonuria, 3:1437, 1438
pinta, 3:1450
poisoning, 3:1475
polio, 3:1479
porphyrias, 3:1488
Prader-Willi syndrome, 3:1495
precocious puberty, 3:1498
prenatal, 3:1511
psoriatic arthritis, 3:1528
rabies, 3:1544
rat-bite fever, 3:1558–1559
renal vein thrombosis, 3:1565
retinoblastoma, 3:1577–1578
Reye’s syndrome, 3:1583
risks of, 1:123
rubella, 3:1597–1598
seizures, 4:1636
sex hormone abnormalities, 3:1537
stroke, 4:1765
vasculitis, 4:1906
See also Complete blood count;

Platelet count; White blood cell
count

Blood thinning agents. See
Anticoagulants

Blood transfusions
chickenpox vaccine and, 1:389
for erythroblastosis fetalis, 2:694
hepatitis B and, 2:881
immune system development and,

3:980
for neonatal hyperbilirubinemia,

3:1045
for porphyrias, 3:1489
for severe blood loss, 4:1958
for thalassemia, 4:1827
for Wiskott-Aldrich syndrome,

4:1949

Blood typing, 2:692, 693–694
Blood vessels, abnormal, 2:892
Bloody diarrhea, 2:681
Blue color blindness, 1:449–452
Blue-green algae, 1:418
Blue moles, 3:1202
BMD. See Becker muscular dystrophy
BMI (Body mass index), 3:1337, 1338
BMT. See Bone marrow transplantation
BOA (Behavioral observation
audiometry), 1:208

Board splints, 3:977
Boarding schools, 1:82–83
Boat safety, 3:1296, 4:1604
Bodily-kinesthetic intelligence, 3:1012
Body dysmorphia, 3:1341
Body image, 4:1638, 1639
Body language, 1:460
Body lice, 3:1099–1103, 1102
Body mass index (BMI), 3:1337, 1338
Body odor, 3:1538
Body piercing. See Piercing and tattoos
Body plethysmography, 3:1541
Body ringworm, 3:1589–1590
Body surface area, 1:312, 313
Body temperature, normal, 2:746
Body weight. SeeWeight gain; Weight
loss

Bodywork, 1:324, 3:1050
Bonding, 1:273–276, 275, 3:1393

adoption and, 1:40
between infant and caregiver,

1:199–202
infant massage and, 3:997, 998
LeBoyer method and, 1:404
mental retardation and, 3:1173
separation anxiety and, 4:1644
temperament and, 4:1813

Bone age assessment, 3:1454, 1498,
4:1673

Bone biopsy, 3:1369, 4:1612
Bone deformities, 3:1365
Bone density, 3:1368–1369, 4:1674,
1675

Bone development. See Skeletal
development

Bone loss, 4:1675
See also Osteoporosis

Bone marrow
immune system development and,

3:979
leukemia and, 3:1092, 1095
osteopetroses and, 3:1368

Bone marrow biopsy, 3:1093, 1097,
1577

Bone marrow disorders, 3:1457, 1459
Bone marrow transplantation (BMT)

for acute leukemia, 3:1094
allogenic, 3:1094, 1097
for ataxia telangiectasia, 1:183
autologous, 3:1094, 1097
for cancer, 1:324
for chronic leukemia, 3:1098
for DiGeorge syndrome, 3:984
fifth disease and, 2:755
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for hyper-IgM syndrome, 2:940, 941
for immunoglobulin deficiency

syndromes, 3:989
for mucopolysaccharidoses, 3:1230
for Niemann-Pick disease, 3:1106
for osteopetroses, 3:1369
for peroxisomal disorders, 3:1423
for porphyrias, 3:1489
for severe combined

immunodeficiency, 3:984, 4:1646
for thalassemia, 4:1827
for Wiskott-Aldrich syndrome,

4:1949
Bone maturation, 1:473
Bone mineralization, 4:1918, 1919
Bone remodeling, 4:1674
Bone scan, 3:1093, 4:1612
Bone tumors, benign, 4:1614
Bone x rays, 3:1498, 4:1612
Bones

fragile, 3:1364
osteopetroses, 3:1368–1370
resorption, 3:1368
types of, 4:1673

Bonine, 3:1215
Bonnevie-Ulrich syndrome. See Turner
syndrome

Books, scary, 2:734
Boot camp methods, 1:83
Bopine. SeeMeclizine
Borderline personality disorder, 2:572,
3:1428–1429, 4:1878

Bordetella pertussis, 1:27, 4:1834,
1940–1943

Boric acid, 2:936
Boron

for juvenile arthritis, 3:1050
role of, 3:1177, 1187
sources of, 3:1181

Boron deficiency, 3:1177–1181
Borrelia burgdorferi, 3:1116–1121
Bossiness, 4:1696
Botox. See Botulinum toxin
Bottle feeding

length of, 1:448
tooth decay from, 2:565, 3:1355,

4:1849–1850
Botulinum toxin, 1:276–280

for cerebral palsy, 1:352
food poisoning from, 2:778
for hyperhidrosis, 2:936
for movement disorders, 3:1221
for nystagmus, 3:1333
for spasticity, 4:1706–1707
for vocal cord dysfunction,

4:1924–1925
Botulinum toxin type A, 3:1221
Botulinum toxin type B, 3:1221
Botulism, 1:276–280, 2:776–780, 965
Botulism immune globulin (BIG), 1:279
Bowel, neurogenic, 4:1722
Bowel management, 4:1722
Bowel movements

constipation and, 1:500–503
encopresis and, 2:678–680

See also Diarrhea
Bowel obstruction. See Intestinal
obstruction

Bowlby, John, 1:200
Bows, 2:757
Boxing, 1:464, 465
Boys

aggressive behavior, 1:41–42
anorexia nervosa, 1:118
antisocial behavior, 1:147
attention-deficit/hyperactivity

disorder, 1:203
bed-wetting, 1:227
birth order and, 1:256
breath holding spells, 1:291
bullies and, 1:309, 310, 311
circumcision, 1:419–422
conduct disorder, 1:470
congenital adrenal hyperplasia,

1:473
drowning, 3:1294
gangs and, 2:806–808
high cholesterol, 1:416
human bites, 2:927
hypogonadism, 2:956, 957
iron-deficiency anemia, 3:1031
Kawasaki syndrome, 3:1053
Klinefelter syndrome, 3:1055–1057
language development, 3:1072
masturbation, 3:1148, 1149, 1150
puberty, 3:1536
rape, sexual assault and, 3:1552,

1554
secondary sexual characteristics,

1:33
seizures, 4:1634
self-esteem, 4:1638
sexual activity, 4:1649–1650
skeletal development, 4:1673
smoking by, 4:1688
sports for, 4:1728
substance abuse, 4:1784
suicidal behavior, 3:1205, 4:1790,

1791
truancy, 4:1884
urinary tract infections, 1:546–547
vocal cord dysfunction, 4:1923
See also Gender differences

BPP (Biophysical profile), 1:125
Braces, 3:976–978

Charcot-Marie-Tooth disease, 1:368
clubfoot, 1:428
dental, 3:1135–1136, 1359
Ehlers-Danlos syndrome, 2:663
fractures, 2:790
Marfan syndrome, 3:1141
movement disorders, 3:1220
muscular dystrophy, 3:1253
myopathies, 3:1263
nursemaid’s elbow, 3:1326–1327
or wryneck, 4:1961
scoliosis, 4:1628
spasticity, 4:1705–1706
spina bifida, 4:1718

Brachial plexopathy, 1:280–288

causes of, 1:282
demographics, 1:281
diagnosis, 1:283
symptoms, 1:282–283
treatment, 1:284–285

Brachycephaly, 1:519–523, 522
Brachytherapy, 1:323, 3:1579

See also Radiation therapy
Bradley method, 1:404
Bradycardia, 1:484
Bradykinesia, 3:1219
Brain biopsy, 2:676
Brain damage

cerebral palsy and, 1:350
electroencephalogram for, 2:668
from hyperbilirubinia, 3:1043
language delay from, 3:1068, 1075
language disorders from, 3:1078
from maxillofacial trauma, 3:1152
from measles, 3:1158
MRI for, 3:1127
narcolepsy from, 3:1278
from near-drowning, 3:1294,

1295–1296
from stroke, 4:1762–1772
See also Brain injuries

Brain defects
congenital, 1:480–483, 482
pervasive developmental disorders

and, 3:1433–1434
Brain development, 1:349, 380, 480
Brain dysfunction, minimal,
3:1126–1127

Brain function
obsessive-compulsive disorder and,

3:1341
overhydration and, 3:1378
phenylalanine hydroxylase and,

3:1436
Brain hemorrhage, 1:354, 2:668
Brain imaging, 3:1219
Brain injuries, 2:840–844

bilirubin-induced, 3:1043
mental retardation from, 3:1171
mild, 2:843–844
spasticity from, 4:1704
sports-related, 4:1731
See also Concussion; Head injuries

Brain lateralization, 2:833–834
Brain stem, 1:379–383, 3:1478
Brain stimulation, deep, 3:1222
Brain surgery, 3:1343
Brain tumors

neurofibromatosis and, 3:1306
precocious puberty from, 3:1498
prevelance of, 1:324t
tuberous sclerosis and, 4:1888
See also Central nervous system

tumors
Brain ventricles. See Ventricles (Brain)
Brain wave test. See
Electroencephalogram

Brainstem. See Brain stem
Brainstem auditory-evoked response
(BAER), 2:855
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BRAT diet, 2:608, 779, 810
Braxton-Hicks contractions, 1:402
Brazelton, T. Berry, 2:588
Brazelton Neonatal Behavioral
Assessment Scale, 1:225, 2:588

Breast cancer
breastfeeding and, 3:1062
causes of, 1:321
gene therapy for, 1:370
vegetarianism and, 4:1910

Breast development, 1:288–290, 289
hypogonadism and, 2:957
Klinefelter syndrome and, 3:1056
in puberty, 1:33, 288–290, 3:1536

Breast engorgement, 3:1063
Breast examination, 1:322
Breastfeeding, 3:1061–1065, 1063,
1063t
biliary atresia and, 1:240
cesarean section and, 1:364
colic and, 1:448
congenital heart disease and,

2:861–862
crying and, 1:536
duration of, 3:1063–1064
food allergies and, 2:774
iron deficiency and, 3:1179
iron-deficiency anemia and, 3:1031,

1033
for malnutrition prevention, 3:1133,

1525
for multiple births, 3:1238
necrotizing enterocolitis and, 3:1298
neonatal jaundice and, 3:1044, 1045,

1046, 1047, 1299–1300
nonsteroidal anti-inflammatory

drugs and, 3:1317
nutrition and, 3:1328
otitis media and, 3:1376
pacifiers and, 3:1382–1383
premature infants, 3:1502
vaccination during, 4:1901
vitamin D deficiency and, 4:1917,

1918
Breath holding spells, 1:290–295
Breathing exercises

deep, 1:376, 377, 4:1967
for sleep disorders, 4:1683

Breathing techniques, abdominal,
4:1924

Breech birth, 1:295–297, 296
brachial plexopathy and, 1:282
cesarean section for, 1:296–297, 360
external cephalic version for, 1:296,

401
Brigance Early Preschool Screen, 2:590
Briggs, Isabel, 3:1260
Broad-spectrum antibiotics, 4:1819

See also Antibiotics
Broca, Paul, 2:833–834
Broca’s area, 3:1078
Bromhexine, 2:706
Bromocriptine, 1:12, 3:1064
Brompheniramine, 1:57, 63, 145
Bronchi, 3:1465

Bronchioles, 3:1465
Bronchiolitis, 1:297–299, 542, 3:1571
Bronchitis, 1:299–301, 300

adenovirus infections and, 1:27
common cold and, 1:452
cough from, 1:515
cystic fibrosis and, 1:542
smoking and, 3:980
whooping cough and, 4:1941

Bronchoconstriction, 1:173
Bronchodilators, 1:131, 132

for asthma, 1:176, 2:637
for bronchiolitis, 1:298
for coughs, 1:516
for cystic fibrosis, 1:544
for pneumonia, 3:1468
pulmonary function tests and, 3:1541
for respiratory syncytial virus,

3:1572
for smoke inhalation, 4:1686

Bronchopulmonary dysplasia, 3:1500
Bronchoscopy, 1:300, 4:1686
Bronfenbrenner, Urie, 3:1210
Brower, Kirk, 4:1679
Brown, Charlie, 2:735
Brown recluse spiders, 1:264, 265, 266,
267

Brucellosis, 2:751
Brugada syndrome, 1:485
Bruises, 1:301–304, 303, 4:1731, 1732,
1957

Bruton’s agammaglobulinemia,
1:304–306, 3:982, 984, 985, 987

Bruxism, sleep, 4:1678
BSID (Bayley Scales of Infant
Development), 1:18, 224–226, 2:589,
3:1171

Buckthorn, 1:501
Budesonide, 2:687
Buktenica, Norman A., 1:230
Bulbar polio, 3:1478
Bulimia nervosa, 1:306–308

See also Binge eating disorder
Bulk minerals, 3:1176–1177
Bullies, 1:309–312

self-esteem and, 4:1639
sibling rivalry and, 4:1661–1662

Bullous impetigo, 3:991–992
Bupronophine, 1:97
Bupropion

for attention-deficit/hyperactivity
disorder, 1:205

for bipolar disorder, 1:253
for depression, 1:139, 140
interactions with, 1:141
side effects, 1:140–141

Buproprion hydrochloride,
4:1689–1690

Burdock
acne, 1:9
calcium deficiency, 3:1181
constipation, 1:502
contact dermatitis, 1:505–506
dermatitis, 2:578
iron-deficiency anemia, 3:1033

psoriasis, 3:1529
substance withdrawal, 4:1785

Burgdorfer, Willy, 3:1116
Burkholderia cepacia, 1:542, 544
Burns, 1:312–316, 314

alkali, 3:1286
from batteries, 3:1286
dermatitis and, 2:578
from electric shock injuries,

2:665–666
fingertip, 2:761
maxillofacial trauma and, 3:1152,

1154
prevention, 1:408, 4:1605
by self-mutilation, 4:1641
third-degree, 1:312–316

Bursitis, 4:1731
Bury Infant Check, 2:589
Bush, George W., 1:242–243
BuSpar. See Buspirone
Buspirone, 2:736, 4:1881
Buss, Arnold, 4:1811
Butyl methoxydibenzoyl-methane,
4:1798

Butyrate, 4:1665, 1827
Bypass surgery, intracranial, 4:1767

C
C-GAS (Children’s Global Assessment
Scale), 1:251

C-peptide, 1:270, 2:600
C-reactive protein, 3:1050
C-section. See Cesarean section
Cadmium poisoning, 2:867
Caffedrine, 1:317
Caffeine, 1:317–318

colic and, 1:448
gastroenteritis and, 2:810
gastroesophageal reflux disease and,

2:813
hives from, 2:914
for migraines, 1:317, 2:850
sleep disorders and, 4:1679, 1683
stimulant effect of, 4:1746
tics and, 4:1841
Tourette syndrome and, 4:1859

CAGE assessment guide, 1:49
Calamine lotion

chickenpox, 1:384
contact dermatitis, 1:64, 506
insect sting allergy, 3:1009
insect stings, 1:267
pityriasis rosea, 3:1457
poison ivy, oak, and sumac,

3:1471
sunburn, 4:1796

Calan. See Verapamil
Calcilean. See Heparin
Calcinosis, 2:580, 582
Calcitriol, 3:1369
Calcium, 3:1186–1188

for adolescents, 3:1330
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constipation and, 1:501
dermatomyositis and, 2:584
fractures and, 2:792
for galactosemia, 2:803
for irritable bowel syndrome, 3:1038
lactose intolerance and, 1:333
lead poisoning and, 3:1087
magnesium and, 3:1178
for maxillofacial trauma, 3:1155
muscle contractions and,

3:1244–1245
for muscle spasms and cramps,

3:1248
for oligomenorrhea, 3:1346
for osteogenesis imperfecta, 3:1367
for Prader-Willi syndrome, 3:1496
for premenstrual syndrome, 3:1505
for renal vein thrombosis, 3:1567
role of, 3:1176, 1177, 1187
sodium and, 4:1675
sources of, 3:1066, 1181, 1187,

4:1911–1912
tetracyclines and, 4:1820
vegetarianism and, 4:1910, 1911
vitamin D and, 3:1187, 4:1674
zinc and, 3:1178

Calcium channel blockers
for bipolar disorder, 1:253
constipation and, 1:501
gastroesophageal reflux disease and,

2:813
for headaches, 2:850
for hyperhidrosis, 2:936
for Marfan syndrome, 3:1139
for movement disorders, 3:1221
for renal vein thrombosis, 3:1567

Calcium deficiency, 3:1176–1181
lactose intolerance and, 3:1066
muscle spasms, cramps and, 3:1245
rickets from, 4:1919

Calcium disodium edetate, 2:867
Calcium toxicity, 3:1184, 1185, 1188
Calciviruses, 2:808
Caldesene medicated powder. See
Naftifine

Calendula
burns, 1:314
contact dermatitis, 1:506
dental trauma, 2:569
dermatitis, 2:578
diaper rash, 2:606
wounds, 4:1958

Calendula officinalis. See Calendula
California Achievement Tests (CAT),
1:318–320

California bilingual education, 1:243
California Birth Defects Monitoring
Program, 1:425

California encephalitis, 2:676
California Verbal Learning Test
(CVLT), 3:1090

Calming-down period, 4:1679, 1683
See also Time-out procedure

Caloric intake
atrial septal defect and, 1:196

hypertension and, 2:947
obesity and, 3:1337–1338
See also Diet

Calories, empty, 3:1328
Cambodia adoption programs, 1:38
Campbell, A., 2:806
Camphor, 3:1050, 1522
Campos, Joseph, 4:1811
Camptodactyly, 3:1396
Campylobacter jejuni

food poisoning, 2:776, 777–778
gastroenteritis, 2:809

Canavan disease, 2:965
Cancellous bones, 4:1673
Cancer, 1:320

ataxia telangiectasia and, 1:182
causes of, 1:320–321
chemotherapy for, 1:323, 369–376
chickenpox vaccine and, 1:390
clinical trials for, 1:370
dermatomyositis and, 2:580
diagnosis, 1:321–322
massage and, 3:1144–1145
in minority groups, 3:1192, 1193
prevalence of, 1:324t
prevention, 1:324–325
rashes from, 3:1556
remission, 1:369, 373
secondary, 1:373
from smoking, 4:1688
treatment, 1:322–324
vegetarianism and, 4:1910
warning signs for, 1:321
See also specific cancers

Cancer cells, 3:1576
Cancer pain, 1:99, 324, 3:1389
Cancer staging, retinoblastoma,
3:1578–1579

Candida albicans infections
diaper rash and, 2:604
otitis externa from, 3:1371
penicillins and, 3:1410
sinusitis from, 4:1670
throat culture for, 4:1834
thrush from, 1:326–329, 328,

3:1383, 4:1834
Candidiasis, 1:326–329, 328, 3:1040,
4:1834

Candling, ear, 1:358
Canker sores, 1:329–331, 330,
4:1748–1750

Cannabinoids
abuse of, 4:1783
for movement disorders, 3:1223
for spasticity, 4:1708
See alsoMarijuana

Canned food, 1:279, 2:776, 778
Canola oil, 3:1331, 4:1912
Cantharis, 1:314
Capciparine. See Heparin
CAPD. See Central auditory processing
disorder

Capillary hemangiomas, 1:262, 3:1397
Capsaicin, 3:1387
Capsella bursa. See Shepherd’s purse

Car accidents. SeeMotor vehicle
accidents

Car seats, 2:570, 923, 4:1603–1604
Carbamazepine, 1:141

antiasthmatic drugs and, 1:133
for attention-deficit/hyperactivity

disorder, 1:205
for bipolar disorder, 1:252
for conduct disorder, 1:471
for depressive disorders, 2:574
for epilepsy, 1:142
for Fabry’s disease, 3:1105
for headache, 3:1389
for intermittent explosive disorder,

3:1017
for nystagmus, 3:1333

Carbapenems, 1:134
Carbatrol. See Carbamazepine
Carbidopa, 3:1220–1221
Carbohydrate counting system, 2:601
Carbohydrate intolerance, 1:331–335,
2:797

Carbohydrates
breastfeeding and, 3:1328
complex, 2:934
diabetes mellitus and, 2:600–601
for porphyrias, 3:1489
premenstrual syndrome and, 3:1505,

1506
for school age children, 3:1330
serotonin and, 3:1505
for toddlers, 3:1329

Carbon dioxide lasers, 3:1272
Carbon monoxide, 4:1687–1688
Carbon monoxide detectors, 1:410,
4:1604

Carbon monoxide poisoning,
1:335–338, 3:1473, 1475, 4:1686

Carbonated beverages, 2:815
Carboxyhemoglobin (COHb),
1:335–336

Carcinogens, 1:320
Carcinoma, definition of, 1:320
Cardiac arrest. See Heart attacks
Cardiac catheterization

for atrial septal defect, 1:195–196
for congenital heart disease, 1:487,

489
fluoroscopic, 4:1963
for heart murmurs, 2:860
for patent ductus arteriosus, 3:1401

Cardiac disease. See Heart disease
Cardiac implant, catheter-based,
1:195–196

Cardiologists, 4:1944
Cardiomyopathy, 3:1251
Cardiopulmonary resuscitation,
1:338–341, 340
for choking, 1:414
learning, 4:1604
for near-drowning, 3:1295, 1296
for traumatic shock, 4:1958

Cardiovascular conditioning, 2:703
Cardiovascular disease

exercise and, 2:703
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in minority groups, 3:1192, 1193
from smoking, 4:1688

Cardioversion, 1:487
Cardioverter defibrillator, implantable,
1:487–488

Carditis, 3:1585, 1586
Careers

anorexia nervosa and, 1:117
extracurricular activities and, 2:710
hyper-IgM syndrome and, 2:942

Caregivers
kinship, 2:788
shaken baby syndrome and, 4:1654

Caring, 3:1210
Carleton University Study, 1:15
Carnitor. See Levocarnitine
Carotid angioplasty, 4:1767
Carotid artery disease, 4:1765
Carotid endarterectomy, 4:1767
Carpal tunnel syndrome, 4:1881
CARS (Childhood Autism Rating
Scale), 1:214

Cascara, 3:1082
Casein-based formula (Infant), 1:333
Cassia senna. See Senna
Castor oil

for constipation, 1:501–502, 3:1082
for gastroenteritis, 2:810

Castration, 2:956
Casts, 3:976–978

brachial plexopathy, 1:285
clubfoot, 1:428
congenital hip dysplasia, 1:494
fractures, 2:790
movement disorders, 3:1220
spasticity, 4:1705–1706

Casual acquaintance, 3:1406
Casual plasma glucose test, 1:272
CAT (California Achievement Tests),
1:318–320

CAT (Children’s Apperception Test),
1:171, 410–412

Cat bites, 1:111–116, 263, 264, 266, 268
Cat feces, 4:1863
Cat-scratch disease, 1:112, 113, 264,
341–343

Catabolism, 1:95
Catagen phase, 1:76
Cataplexy, 3:1277–1281
Catapres. See Clonidine
Cataracts

amblyopia and, 1:85
atopic dermatitis and, 1:188
Marfan syndrome and, 3:1138, 1141
myotonic dystrophy and, 3:1270
nail-patella syndrome and, 3:1276

Catatonic schizophrenia, 4:1621
CATCH 22 disorder, 2:610
Cathartic colon, 3:1083
Cathartics, saline, 3:1082
Catheter-based cardiac implant,
1:195–196

Catheterization
pain management, 3:1389
renal vein thrombosis, 3:1565

See also Cardiac catheterization
Catheters, intrauterine pressure, 1:360,
2:671, 672

Catholic Church, 3:1148–1149
Catnip, 2:752
Caucasians. SeeWhites
Causticum, 1:314
Cavernous hemangiomas, 1:262
Cavities. See Tooth decay
CBCL (Child Behavior Checklist),
1:151, 204, 471, 3:1533

CCAM (Congenital cystic adenomatoid
malformation), 3:1512, 1513, 1514,
1515, 1517

CD40 ligand, 2:939, 940, 941
CDC. See Centers for Disease Control
and Prevention

CDH (Congenital diaphragmatic
hernia), 2:708, 894–895, 3:1511,
1513, 1515

CDI (Child Development Institute),
3:1426

CDI (Children’s Depression Inventory),
3:1533

CDK4 gene, 3:1203
CDKN2A gene, 3:1203
Ceclor. See Cephalosporins
Cedar, 1:78, 3:1101
Cedoperazone, 1:134
Cefaclor, 2:876
Cefmetazole, 1:134
Cefotaxime, 1:134

epiglottitis, 2:691
Lyme disease, 3:1119
meningococcemia, 3:1165

Cefotetan, 1:134
Cefoxitin, 1:134
Ceftizoxime, 1:134
Ceftriaxone, 1:134

conjunctivitis, 1:498
epiglottitis, 2:691
Lyme disease, 3:1119
meningococcemia, 3:1165

Celecoxib, 1:97, 99
Celexa. See Citalopram
Celiac disease, 1:343–347, 2:685, 772
Cellular immunity, 3:982
Cellulitis, 3:1123
Celontin. SeeMethsuximide
Cementum, 3:1418
Census Bureau. See U.S. Census Bureau
Center-based day care, 2:551–552, 553,
553, 554

Center for the Study of Autism, 1:214
Centers for Disease Control and
Prevention (CDC)
botulism, 1:278, 2:779
chickenpox, 1:383
chickenpox vaccine, 1:385–387,

388, 389–390
choking, 1:413
concussion, 1:463
dental caries, 3:1354
dog bites, 1:112, 263
exercise, 2:703

flu vaccine, 2:763
folic acid, 4:1719
folic acid supplements, 1:482
food poisoning, 2:776, 777
fragile X syndrome, 2:793–794
group beta streptococcus, 3:1416
hepatitis A, 2:878, 879
hepatitis B, 2:881, 883
hepatitis B vaccine, 2:885, 886
Hib vaccine, 2:901
HIV/AIDS, 3:1192–1193
HIV transmission, 1:469
hypertension, 2:945
influenza, 3:1006
lead poisoning, 2:867, 3:1084, 1086
Lyme disease, 3:1117
meningitis, 3:1160
mental retardation, 3:1169
MMR vaccine, 3:1241
mumps, 3:1239
neonatal jaundice, 3:1043
obesity, 3:1337
oral rehydration solutions, 2:810
overhydration, 3:1377
pervasive developmental disorders,

1:213
pneumonia, 3:1466
scabies, 4:1616–1617
staphylococcal infections,

4:1740–1741
streptococcal infections, 4:1759
suicide, 3:1534
tetanus, 4:1818
tuberculosis, 4:1886
twins, 4:1893
vaccinations, 4:1899
vaccines, 1:405
vaccines for travelers, 4:1900
whooping cough, 4:1940

Central Americans, 4:1717
Central auditory processing disorder
(CAPD), 1:211

Central cord syndrome, 1:381
Central core disease, 3:1261–1263
Central nervous system (CNS)

numbness and tingling in,
3:1322–1325

pain and, 3:1388
polio and, 3:1477–1478

Central nervous system depressants,
3:1323, 1473

Central nervous system disorders
fetal alcohol syndrome and, 2:741
mucopolysaccharidoses and,

3:1229
neurologic exam for, 3:1307–1310

Central nervous system stimulants,
1:318

Central nervous system tumors, 1:363
See also Brain tumors

Centronuclear (myotubular) myopathy,
3:1261–1263

CEP (Congenital erythropoietic
porphyria), 3:1486, 1487, 1489, 1490

Cephalexin, 4:1780
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Cephalocaudal development, 1:224
Cephalopelvic disproportion (CPD),
1:360

Cephalosporins, 1:134
cystitis, 1:547
human bites, 2:928
lymphadenitis, 3:1123
pneumonia, 3:1468
salmonella food poisoning, 4:1610
strep throat, 4:1756

Cephamycins, 1:134
Ceralyte. See Oral rehydration solutions
Cereal, 3:1034
Cerebellar ataxia, 2:965
Cerebellar disorders, 3:1218
Cerebellar hypoplasia, 1:379
Cerebello-oculocutaneous
telangiectasia. See Ataxia
telangiectasia

Cerebellum
Chiari malformation of, 1:379–383
movement disorders and, 3:1217,

1218
Cerebral edema, 2:933
Cerebral embolism, 4:1762–1763
Cerebral infarction. See Stroke
Cerebral palsy, 1:347–353, 351

Apgar test and, 1:160
ataxia telangiectasia and, 1:183
causes of, 1:349–350, 2:671
demographics, 1:348–349
developmental delay and, 2:596
diagnosis, 1:351
language delay and, 3:1068
neonatal jaundice and, 3:1301
prevention, 1:353
seizures and, 4:1634
spasticity in, 4:1704
symptoms, 1:350–351
treatment, 1:351–352

Cerebral thrombosis, 4:1762–1763,
1770

Cerebrospinal fluid
glucose, 1:272
hydrocephalus and, 2:929–932
macrocephaly and, 3:1125

Cerebrospinal fluid (CSF) analysis,
1:353–356, 355, 3:1544
See also Lumbar puncture

Cerebrospinal fluid inhibitors, 2:931
Cerebrovascular disorders. See Stroke
Cerebrum abnormalities, 1:379–383
Ceruloplasmin, 3:1184, 1185
Cerumen. See Earwax
Cerumen impaction, 1:357–359, 358
Cerumenex, 1:358
Cervical cancer, 3:1192
Cervical caps, 1:507, 508, 510t
Cervical cerclage, 1:360
Cervical collars, 3:977
Cervical dilation, 1:399
Cervical dysplasia, 2:770
Cervical dystonia, 3:1218
Cervical nerve plexopathy, 1:280–288
Cervical spine, 4:1720, 1721

Cervical warts, 4:1933
Cesarean section, 1:359–365, 362, 363,
401–402
aftercare, 1:363
anemia and, 1:104
anesthesia for, 1:403
brachial plexopathy and, 1:286
for breech birth, 1:296–297, 360
demographics, 1:360, 401
HIV/AIDS and, 2:912
infant mortality and, 3:1001
for multiple pregnancy, 3:1238
pregnancy-induced hypertension

and, 1:126
prevention, 1:361
vaginal birth after, 1:360, 364, 401,

3:1001
Cetirizine, 1:57, 62, 145
CFTR gene, 1:540–541, 542, 543
CGI (Clinical Global Impressions)
scale, 1:151, 471, 3:1533

Chalazia, 4:1778–1781, 1779
Chalk bones. See Osteopetroses
Challenge test. See Food challenge test
Chamomile

atopic dermatitis, 1:190
calcium deficiency, 3:1181
canker sores, 1:330
constipation, 1:502
dermatitis, 2:578
diarrhea, 2:682
juvenile arthritis, 3:1050
nausea and vomiting, 3:1292
psoriasis, 3:1529

Change and adjustment, 1:30, 31
Character development, 3:1425
Character education programs, 3:1211
Charcoal tablets, 2:779
Charcot-Marie-Tooth disease,
1:365–369
CMTX, 1:366–367
hereditary neuropathy with liability

to pressure palsies (HNPP), 1:366
numbness and tingling from, 3:1323
type 1, 1:365, 366
type 2, 1:365, 366
type 3, 1:366
type 4, 1:366
type 1B, 1:366

Charity, 1:74
Charleston bending brace, 4:1628
Charter schools, 1:82
Chaste tree

amenorrhea, 1:90
oligomenorrhea, 3:1346
premenstrual syndrome, 3:1505

CHAT (Checklist for Autism in
Toddlers), 1:214

Chatterbox syndrome, 3:1069, 1079
Checklist for Autism in Toddlers
(CHAT), 1:214

Cheese, 3:1112
Chelation therapy

attention-deficit/hyperactivity
disorder, 1:206

heavy metal poisoning, 2:867
hypertension, 2:948
lead poisoning, 3:1087

Chemet. See Succimer
Chemical allergens, 1:505
Chemical burns, 1:312, 313, 314, 315
Chemical peels, 1:9
Chemicals

acute leukemia from, 3:1092
in cigarettes, 4:1688
dermatitis from, 2:578
immune system development and,

3:980
nasal trauma from, 3:1286, 1289
poisoning from, 3:1474–1475

Chemotherapy, 1:323, 369–376, 374
for acute leukemia, 3:1093, 1095
adjuvant, 1:370, 4:1947
administration of, 1:370–371
breastfeeding and, 3:1064
for chronic leukemia, 3:1097, 1098
combination, 1:370
consolidation, 1:369
fever of unknown origin and, 2:752
for histiocytosis X, 2:910
ileus from, 3:974
intraperitoneal, 1:370
intrathecal, 3:1093
nausea and vomiting from, 3:1291
neoadjuvant, 1:369
palliative, 1:369
preparation for, 1:371
retinoblastoma, 3:1579, 1580
for sarcoma, 4:1613
side effects, 1:371–373
types of, 1:369–370
vaccination and, 4:1901
for Wilm’s tumor, 4:1946–1947
See also specific drugs

Cherries, 2:706, 3:1474
Chess, Stella, 4:1810–1811
Chest physical therapy, 1:376–379
Chest x rays

cystic fibrosis, 1:544
esophageal atresia, 2:700
heart murmurs, 2:859, 860
hypertension, 2:946
respiratory distress syndrome,

3:1568–1569
respiratory syncytial virus,

3:1571–1572
stroke, 4:1765

Chewable tablets, antihistamine, 1:65
Chewing tobacco, 4:1689
Chiari malformation, 1:379–383, 380,
480, 481, 482, 483
Arnold Chiari type II, 1:379–383,

480, 4:1923, 1960
spina bifida and, 4:1718, 1719

Chickenpox, 1:383–387, 385
aspirin and, 1:99
encephalitis from, 2:675
idiopathic thrombocytopenia purpura

from, 3:971
mental retardation from, 3:1171
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toxic shock syndrome and, 4:1862
Chickenpox vaccine, 1:383, 385–387,
387–392, 4:1899–1901
Childhood Vaccine Injury Act and,

1:405
schedules, 1:389, 4:1900t, 1938

Chickens, 4:1608–1609
Chickweed, 2:606, 913
Child abuse, 1:392–396, 394

antisocial personality disorder and,
1:150

battered child syndrome, 1:221–224
demographics, 1:221–222, 392, 394
depression and, 2:573
families and, 2:729
foster care and, 2:787
head injuries from, 2:841
homosexuality and, 2:919
hotline, 1:223, 395
nasal trauma from, 3:1286
osteogenesis imperfecta and, 3:1367
runaways and, 3:1599
sexually transmitted diseases from,

4:1648
shaken baby syndrome and,

4:1654–1655
sleep disorders and, 4:1678
subdural hematoma from, 4:1781
in two-parent families, 4:1669

Child Behavior Checklist (CBCL)
antisocial personality disorder and,

1:151
attention-deficit/hyperactivity

disorder and, 1:204
conduct disorder and, 1:471
personality disorders and, 3:1533

Child custody laws, 1:396–398
Child development

assessment tools for, 1:224–225
developmental milestones for,

4:1937–1938, 1939–1940
immune system, 3:978–981
moral, 3:1208–1214
religious, 3:1212–1213
skeletal, 4:1672–1676, 1674, 1675
social competence and, 4:1697t
See also Cognitive development;

Development tests;
Developmental delay; Language
development; Prenatal
development

Child Development Institute (CDI),
3:1426

Child life specialist, 2:924
Child neglect, 1:392–396, 394

demographics, 1:222, 392
depression and, 2:573
dwarfism from, 2:645
mental retardation and, 3:1171

Child Neurology Society Ad Hoc
Committee, 4:1764

Child pornography, 3:1600
Child prostitution, 3:1600
Child safety devices, 1:409–410
Child support laws, 1:1–2

Child Support Recovery Act, 1:2
Child welfare

child custody and, 1:396, 397
foster care and, 2:785–789

Child Welfare Reform Act, 2:786
Child Welfare Reform League of
America, 2:788

Childbirth, 1:398–404, 399, 400
brachial plexopathy from, 1:280–288
failure to progress, 1:360
father-coached, 1:404
hepatitis B transmission during,

2:883, 886
herpes simplex infections and
HIV/AIDS transmission during,

2:911, 912
maternal infection during, 3:1414,

1417
multiple pregnancy and, 3:1238
natural, 1:361, 403–404
preparation for, 1:403–404
streptococcal infections and, 4:1759,

1760
stress from, 3:998
therapeutic baths for, 4:1830
von Willebrand disease and, 4:1927
See also Breech birth; Cesarean

section; Labor
Childbirth Without Fear (Dick-Read),
1:403

Childcare
babysitters, 1:219–221, 2:552
day care, 2:551–555

Childhood Autism Rating Scale
(CARS), 1:214

Childhood disintegrative disorder,
2:595, 3:1433

Childhood dysphasia. See Specific
language impairment

Childhood idiopathic dermatomyositis.
See Dermatomyositis

Childhood-onset conduct disorder,
1:470, 472

Childhood Vaccine Injury Act,
1:404–408

Childproofing, 1:408–410, 524–525
burn prevention, 1:315
dental trauma prevention, 2:570
electric shock prevention, 2:667
foreign object swallowing, 2:785
See also Safety

Children at Risk Screener, 2:590
Children of the Sun (West), 1:2
Children’s Aid Society, 1:36
Children’s Apperception Test (CAT),
1:171, 410–412

Children’s Articulation Test, 2:591,
3:1070

Children’s Depression Inventory (CDI),
3:1533

Children’s Global Assessment Scale (C-
GAS), 1:251

Chills, 2:747
China

adoption from, 1:38

spina bifida in, 4:1717
Chinese traditional medicine

for acne, 1:9
for allergic rhinitis, 1:58
for amenorrhea, 1:90
for asthma, 1:178
for atopic dermatitis, 1:191
for calcium deficiency, 3:1181
for cancer, 1:324
for common colds, 1:454
for cystitis, 1:548
for dermatomyositis, 2:583–584
for dysmenorrhea, 2:652
for fractures, 2:792
for high cholesterol, 1:418
infant massage in, 3:999
for maxillofacial trauma, 3:1155
for oligomenorrhea, 3:1346
opium in, 3:1281
for sleep disorders, 4:1683

Chiropractic
congenital hip dysplasia, 1:494
dizziness, 2:623
headaches, 2:850
otitis media, 3:1376
pain, 3:1387
scoliosis, 4:1628, 1629

Chlamydia infections
conjunctivitis from, 1:498–499
sexually transmitted, 4:1647–1653

Chlamydia pneumoniae, 1:173–174
Chlamydia psittaci, 3:1467
Chlamydia trachomatis

inclusion conjunctivitis from,
3:995–997

perinatal, 3:1414, 1415, 1416
sexually transmitted, 4:1647–1653
trachoma from, 4:1870–1873

Chlor-trimeton. See Chlorpheniramine
Chloral hydrate, 3:1489
Chlorambucil, 3:1097
Chloramphenicol

bejel, 1:232
hemophilus infections, 2:876
Rocky Mountain spotted fever,

3:1592
salmonella food poisoning, 4:1610

Chlordiazepoxide, 3:1283
Chloride, 3:1186–1188
Chloride sweat test, 1:543,
4:1800–1801

Chlorine bleach, 4:1831
Chlorodeoxyadenosine. See Cladribine
Chloromycetin. See Chlorpromazine
Chloroquine therapy, 3:1489
Chlorpheniramine, 1:145

allergic rhinitis, 1:57, 63
common colds, 1:453

Chlorpromazine, 1:253, 539
Chocolate, 1:317, 318, 448
Choice, 3:1212
Choking, 1:412–415

demographics, 1:413, 4:1603, 1606
Heimlich maneuver for, 1:413,

2:868–870
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infants, 2:869–870
prevention, 4:1605–1606
on toys, 1:414–415, 4:1866, 1867

Cholangiopancreatography
endoscopic retrograde, 3:1045
magnetic resonance, 3:1129

Cholangitis, 1:240
Cholera, 2:809
Cholera vaccine, 4:1899
Choleric temperament, 4:1809
Cholesterol

atrial septal defect and, 1:196
high, 1:415–419, 2:598, 4:1768
hypertension and, 2:947
total serum, 1:417
vegetarian diet and, 3:1330
vitamin D deficiency and, 4:1917
Wolman’s disease and, 3:1107

Cholesterol-lowering drugs, 1:417–418
Cholesterol screening, 4:1938
Cholestin, 1:418
Cholestyramine

acetaminophen and, 1:6
for diarrhea, 2:608
for porphyrias, 3:1489

Chondrosarcoma, 4:1611
Chordee, 2:959
Chordoma, 4:1611
Chorea, 3:1219, 1585, 1586
Choreoathetosis, 3:1219
Chorionic gonadotrophin, human (hCG)
1:80, 3:1237

Chorionic villus sampling (CVS),
1:122–123, 3:1511
for albinism, 1:45
for congenital adrenal hyperplasia,

1:473
for cri du chat syndrome, 1:530
for Down syndrome, 2:629
for fragile X syndrome, 2:795
for hemophilia, 2:873
for Klinefelter syndrome, 3:1057
for myotonic dystrophy, 3:1269
for osteogenesis imperfecta, 3:1366
for Patau syndrome, 3:1397
for peroxisomal disorders, 3:1423
for Prader-Willi syndrome, 3:1495
prenatal surgery and, 3:1513
for retinoblastoma, 3:1578
risks of, 1:123
for thalassemia, 4:1826
for von Willebrand disease, 4:1928
vs. amniocentesis, 1:93
for Wiskott-Aldrich syndrome,

4:1949
choroidal hemangiomas, 4:1773, 1774
Christianity, 2:916, 918
Christmas disease, 1:429–433,
2:871–875

Chromaffin tumors. See
Pheochromocytoma

Chromium
for acne, 1:9
role of, 3:1177
sources of, 3:1182

Chromium deficiency, 3:1177–1181
Chromium picolinate, 2:934
Chromosome 1, 2:648
Chromosome 2, 2:648
Chromosome 6, 2:648
Chromosome 7, 4:1943
Chromosome 9, 2:796–797, 4:1888
Chromosome 12, 3:1278, 1437
Chromosome 13, 3:1395–1396
Chromosome 15, 2:648, 3:1492–1494,
1495

Chromosome 16, 4:1888
Chromosome 17, 3:1305
Chromosome 21, 2:625
Chromosome 22, 2:610, 3:1305
Chromosome analysis

cri du chat syndrome, 1:530
DiGeorge syndrome, 2:610, 611
hypotonia, 2:966
Patau syndrome, 3:1397
Prader-Willi syndrome, 3:1495
retinoblastoma, 3:1578
Turner syndrome, 1:89, 4:1891
von Willebrand disease,

4:1927–1928
Wiskott-Aldrich syndrome, 4:1949
See also Genetic testing

Chromosome breakage disorders,
1:181–186

Chromosome 5p deletion syndrome. See
Cri du chat syndrome

Chronic bronchitis, 1:299–301
Chronic diseases

anemia of, 1:106, 108
common variable immunodeficiency

and, 1:456
dependent personality disorder and,

2:571
dwarfism and, 2:646
high-risk pregnancy and, 2:903
malnutrition and, 3:1130, 1131
protein-energy malnutrition from,

3:1523
vaccination and, 4:1900

Chronic hexosaminidase A deficiency,
4:1806

Chronic hypertension, 2:905
Chronic kidney failure, 2:601
Chronic leukemia, 3:1095–1099
Chronic lying, 3:1114, 1115
Chronic lymphocytic leukemia,
3:1096–1098, 1097

Chronic motor tics, 4:1836–1841
Chronic myelogenous leukemia,
3:1096–1098

Chronic pain, 1:97, 3:1385–1386, 1387,
1388–1389

Chronic sinusitis, 4:1670–1671
Chronological age, 1:103
Chronulac. See Lactulose
Chrysanthemum, 3:1101
Cibalith. See Lithium
Ciclosporin. See Cyclosporine
Cider vinegar, 2:606
Cigarette smoking. See Smoking

Cigars, 4:1689
Cimetidine

antidepressants and, 1:141
caffeine and, 1:317
for gastroesophageal reflux disease,

2:815
interactions with, 1:144

Cimicifuga racemosa. See Black cohosh
Cinnabar, 4:1683
Cinnamates, 4:1798
Cipro. See Ciprofloxacin
Ciprofloxacin, 3:1165, 4:1657
Circulation and poisoning, 3:1473
Circulation disorders, 2:799
Circumcision, 1:419–422, 420, 2:960
Cirrhosis

biliary, 3:1046
from perinatal hepatitis B, 3:1414

Cisapride, 2:815, 3:974
Citalopram, 1:139, 140
Citicoline, 4:1766
Citrucel. SeeMethylcellulose
Citrus bergamot. See Bergamot
Citrus seed extract, 2:779
Civil Rights Act, 1:242
CK test, 2:966, 3:1252
Cladribine, 3:1097
Clarithromycin, 1:134, 135, 300,
2:697–699

Claritin. See Loratadine
Classic galactosemia, 2:803
Classical type Ehlers-Danlos syndrome,
2:660–661

Clavulanate potassium, 1:114, 2:928
Clay packs, 2:579
Cleaning products, 3:1474–1475
Clear cell sarcomas, 4:1947
Cleavers, 4:1740, 1847
Cleft lip, 1:422–426, 423, 424

congenital heart disease and, 1:486
failure to thrive and, 2:722
folic acid and, 2:770
with Patau syndrome, 3:1396, 1397

Cleft palate, 1:422–426
failure to thrive and, 2:722
folic acid and, 2:770
hearing impairment and, 2:854
malocclusion and, 3:1134
Patau syndrome and, 3:1396, 1397

Clemastine, 1:145
allergic rhinitis, 1:57, 63
common colds, 1:453

Clenched-fist injuries, 1:265
Cleocin-T. See Clindamycin
Cleveland Clinic Heart Center, 4:1769
Clindamycin, 1:134, 2:697–699

for acne, 1:8, 9, 129
for lymphadenitis, 3:1123
for strep throat, 4:1756

Clinical Evaluation of Language
Fundamentals, 2:591, 3:1070, 1081

Clinical Global Impressions scale
(CGI), 1:151, 471, 3:1533

Clinical Newborn Behavioral
Assessment Scale (CLNBAS), 2:588
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Clinical trials, 1:370
Clinton, Bill, 2:918
Cliques, 3:1405–1406
Clitoris

circumcision of, 1:419–422
congenital adrenal hyperplasia and,

1:472–473
in masturbation, 3:1149

CLNBAS (Clinical Newborn
Behavioral Assessment Scale), 2:588

Clomioramine, 4:1880
Clomiphene citrate, 3:1237
Clomipramine, 3:1343, 4:1880
Clonazepam

for bipolar disorder, 1:253
for epilepsy, 1:142
interactions with, 1:144
for movement disorders, 3:1221
for spasticity, 4:1706

Clonic seizures, 2:737
Clonidine, 1:205, 3:1221
Clorazepate, 1:142, 144
Closed-fist hand injuries, 2:926–928
Closed head injuries, 2:841
Closed reductions, 2:791, 3:1288
Clostridium argentinense, 1:277
Clostridium baratii, 1:277
Clostridium botulinum, 1:276–280,
2:776, 777, 778, 779

Clostridium butyricum, 1:277
Clostridium tetani, 4:1817
Clothing, as sunscreen, 4:1799
Clotrimazole lozenges, 1:327
Clots. See Blood clots
Clotting factors, 2:871
Clotting time test, 3:972
Clove oil, 4:1853
Cloves, 2:682
Clozapine

bipolar disorder, 1:252
intermittent explosive disorder,

3:1017
schizophrenia, 4:1622

Clozaril. See Clozapine
Clubbing, digital, 1:542
Clubfoot, 1:426–429, 427, 3:1276
Clubs, 2:710, 711
Cluster A personality disorders, 3:1428
Cluster B personality disorders,
3:1428–1429

Cluster C personality disorders, 3:1429
Cluster headache, 2:848–850, 852
CMMS (Columbia Mental Maturity
Scale), 2:591

CMT. See Charcot-Marie-Tooth disease
CMV. See Cytomegalovirus infections
Cnidium monnieri. See Cnidium seed
Cnidium seed, 1:9
CNS. See Central nervous system
Co-sleeping, 4:1788
Coaches, 4:1729
Coagulation cascade, 1:429, 2:871,
3:971

Coagulation disorders, 1:429–433
bruises and, 1:302

idiopathic thrombocytopenia
purpura, 3:971–973

iron-deficiency anemia from, 3:1032
NSAIDS and, 1:99
platelet counts for, 3:1457–1459
subdural hematoma from, 4:1781
von Willebrand disease, 1:429–433,

2:871–875, 4:1925–1930
See also Anticoagulants

Coagulopathy, consumptive. See
Disseminated intravascular
coagulation

Coal gas poisoning. See Carbon
monoxide poisoning

Coal tar preparations, 1:505, 2:578,
4:1831

Coarctation of the aorta, 1:433–436,
484, 488, 4:1890, 1891

Cobalt, 3:1186–1187
Cobalt therapy. See Radiation therapy
Cobb angle, 4:1628
Cocaine

abuse of, 4:1783
adolescent use, 3:1283
bipolar disorder and, 1:250–251
demographics, 4:1650
nasal trauma from, 3:1285, 1286,

1287
nosebleeds from, 3:1319
poisoning from, 3:1473
premature infants and, 3:1145
stimulant effect of, 4:1746

Cocamide DEA, 3:1101
Cocculus, 3:1216
Cochlea, 3:1059
Cochlear implants, 1:436–438, 437,
2:856, 3:1070

Cockroach allergen, 1:179–180
Codeine, 3:1282

analgesic effect, 1:97
for coughs, 1:516, 517
dextromethorphan and, 1:518
drug allergies to, 2:636
itching from, 3:1040
for pain relief, 3:1282

Codeine phosphate, 4:1665
Coenzyme Q10

Friedreich’s ataxia, 2:798
heart murmurs, 2:860
hyperglycemia, 2:934
hypertension, 2:948
movement disorders, 3:1223

Cofatrim Forte. See Sulfamethoxazole/
Trimethoprim

Coffee, 1:317, 318
Cogentin. See Benztropine
Cognitive behavior therapy (CBT)

adjustment disorders, 1:31
anxiety, 1:156
attention-deficit/hyperactivity

disorder, 1:205
binge eating, 1:249
bulimia nervosa, 1:307
depressive disorders, 2:575
mood disorders, 3:1207

mutism, 3:1258
obsessive-compulsive disorder,

3:1343
personality disorders, 3:1430
phobias, 3:1442
psychosocial personality disorders,

3:1534
school phobia, 4:1625, 1626
separation anxiety, 4:1644
sexually transmitted diseases, 4:1652
tics, 4:1840

Cognitive development, 1:438–443,
441t
Bayley Scales for, 1:224–226
Beery-Buktenica test for, 1:229
day care and, 2:551
developmental delays in, 2:594, 595
failure to thrive and, 2:723
for fears, 2:736
hearing impairment and, 2:856
hydrocephalus and, 2:931
hypotonia and, 2:965
MMPI for, 3:1189–1191
moral development and, 3:1211
phenylketonuria, 3:1436–1437
play and, 3:1460–1461
in school age children, 2:758
sports for, 4:1728

Cognitive rehabilitation, 3:1492
Cognitive transition, adolescent,
1:33–34

COHb (Carboxyhemoglobin),
1:335–336

COL3A1 gene, 2:661
Colace. See Docusate
Colas, 1:317, 318
Colchicine, 2:726, 727
Cold packs

movement disorders, 3:1222
nosebleeds, 3:1320
spasticity, 4:1706

Cold sores, 1:329, 443–448, 446,
2:897–900

Cold turkey detox, 1:23
Colic, 1:448–449, 535
Colitis

eosinophilic, 2:684–689
ulcerative, 2:903, 4:1793

Collaborating Center for Rabies
Reference and Research (WHO),
3:1543

Colladion, 4:1881
Collagen, 2:660, 661, 3:1364,
1365–1366, 1367

Collagen injections, 1:9
Collapsed lungs, 3:1568–1569
Collapsed veins, 3:1030
Collars, neck injury, 3:976–977
Collective-oriented morality, 3:1210
College admissions, 2:710
College students, 3:1002
Colle’s fractures, 2:792
Colloidal oatmeal. See Oatmeal baths
Coloboma, 3:1396
Colombia adoption programs, 1:38
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Colon, 1:500, 3:1083
Colon cancer, 1:321
Colony stimulating factors, 1:373
Color analysis, 2:630
Color blindness, 1:449–452, 450
Colorado tick fever, 2:675
Coloring therapy, 3:1431
Colorings, food, 2:772
Colostomy, 2:907
Colostrum, 3:1061, 1062, 1328
Colquhounia root, 4:1907
Columbia Mental Maturity Scale
(CMMS), 2:591

Columbine High School, 1:14, 2:557
Coma, 2:842, 932
Combat, virtual, 4:1867
Combination chemotherapy, 1:370
Combination program option, 2:846
Combined immunodeficiency, 3:983
Combs, 3:1102
Comedolytics, 1:8
Comedone extraction, 1:9
Comedones, 1:127
Comfort foods, 1:249
Comfrey, 1:314, 2:569
"Coming out," 2:919
Comminuted fractures, 2:789
Commiphora molmol. SeeMyrrh
Common cold, 1:452–455, 454

cough from, 1:515
decongestants for, 2:558
infectious rhinitis, 3:1587–1588
sore throat from, 4:1700
sudden infant death syndrome and,

4:1787
vitamin C for, 1:454, 4:1921

Common variable immunodeficiency,
1:455–458, 3:982–983, 984, 988

Communicable disease. See Infectious
disease

Communicating hydrocephalus,
2:929–931

Communication
nonverbal, 3:1257–1258
verbal, 1:460
visual, 1:460

Communication disorders,
3:1433–1435, 4:1716
See also Language disorders; Speech

disorders
Communication skills, 1:458–461

antisocial personality disorder and,
1:151

auditory discrimination test for,
1:210

development tests for, 2:590–591
peer acceptance and, 3:1403
Prader-Willi syndrome and, 3:1495
suicidal behavior and, 4:1791
Vineland Adaptive Behavior Scales

for, 1:19
Community programs, 2:807
Compartment syndrome, 4:1731
Competence, social, 4:1691–1698,
1697t

Competing response training, 4:1841
Competition, 1:42, 4:1694, 1916
Complement, 3:982
Complete blood count (CBC)

eosinophilic gastroenteropathies,
2:686

hyper-IgM syndrome, 2:939
immunodeficiency, 3:984
sarcoma, 4:1612
thalassemia, 4:1826

Complete breech position, 1:295, 401
Complete partial seizures, 4:1634
Complex carbohydrates, 2:934
Complex motor tics, 4:1837, 1858
Composite resin fillings, 4:1850
Compound fractures, 2:789, 792
Compound moles, 3:1202
Compression, 4:1735
Compulsions, 3:1340–1341
Compulsive gambling disorder,
3:992–994

Compulsive personality disorder,
3:1429

Compulsive self-mutilation, 4:1642
Computed tomography (CT),
1:461–463, 462, 4:1964
abdominal, 1:462
brachial plexopathy, 1:283
Chiari malformation, 1:381
concussion, 1:465
eosinophilic gastroenteropathies,

2:687
hypotonia, 2:966
ileus, 3:974
intestinal obstruction, 3:1023
jaundice, 3:1045
nasal trauma, 3:1288
otitis externa, 3:1371
perforated eardrum, 3:1412
pituitary gland, 3:1454
post-concussion syndrome, 3:1491
precocious puberty, 3:1498
renal vein thrombosis, 3:1565
retinoblastoma, 3:1577
sarcoma, 4:1612
single-photon emission, 4:1774,

1840
sinusitis, 4:1670
stroke, 4:1765
Sturge-Weber syndrome, 4:1774
wryneck, 4:1960–1961

Computer-aided assessments, 1:170
Computer games. See Video games
Computer use, 3:1350, 4:1679
Concentration assessment, 3:1308
Conception, 3:1507
Concerta. SeeMethylphenidate
Concrete operational stage, 1:439
Concussion, 1:463–466

from head injuries, 2:841, 843
from maxillofacial trauma, 3:1152,

1154
post-concussion syndrome,

3:1491–1492
sports-related, 4:1731, 1733

Condition play audiometry (CPA),
1:208

Condoms, 1:466–470, 468, 507–510,
510t
demographics, 1:468, 4:1650
HIV/AIDS prevention and, 2:912
inclusion conjunctivitis prevention

and, 3:997
oral contraceptives and, 3:1351
promotion of, 4:1652

Conduct disorder, 1:470–472
adjustment disorders and, 1:30, 31
antisocial behavior and, 1:147, 148
antisocial personality disorder and,

1:149, 150, 151
attention-deficit/hyperactivity

disorder and, 1:206
oppositional defiant disorder and,

3:1349
runaways and, 3:1600
truancy and, 4:1884, 1885

Conductive hearing impairment,
2:853–856

Coneflower. See Echinacea
Confidence, 2:570
Conformity, 1:34
Congenital abnormalities, 3:1509–1510

See also specific diseases and
disorders

Congenital adrenal hyperplasia,
1:472–476, 474, 3:1019

Congenital amputation, 1:476–478
Congenital bladder anomalies,
1:478–480

Congenital blindness, 3:1068, 1069,
1075

Congenital brain defects, 1:480–483,
482

Congenital cystic adenomatoid
malformation (CCAM), 3:1512, 1513,
1514, 1515, 1517

Congenital diaphragmatic hernia
(CDH), 2:708, 894–895, 3:1511, 1513,
1515

Congenital disorders. See
Birth defects

Congenital erythropoietic porphyria
(CEP), 3:1486, 1487, 1489, 1490

Congenital heart disease, 1:483–493,
488, 489
atrial septal defect, 1:193–199, 197,

484, 2:629, 859, 3:1396
causes of, 1:485–486
coarctation of the aorta, 1:433–436,

484, 488, 4:1890, 1891
cri du chat syndrome and, 1:530
demographics, 1:485
DiGeorge syndrome and, 2:611
Down syndrome and, 2:626, 627
nutritional support for, 2:860–861
Patau syndrome and, 3:1395–1397
stroke from, 4:1763
symptoms, 1:486
tetralogy of Fallot, 1:485, 488,

2:626, 4:1821–1823, 1822
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transposition of the great arteries,
1:485, 488, 489, 4:1873–1875

types of, 1:483–485
See also Heart murmurs

Congenital hip dysplasia, 1:493–495,
4:1960

Congenital hypothyroidism, 2:961
Congenital immunodeficiency, 3:982,
983, 985

Congenital megacolon. See
Hirschsprung’s disease

Congenital muscular dystrophy,
3:1249–1255

Congenital muscular torticollis,
4:1960–1961

Congenital myotonic dystrophy, 3:1268,
1269

Congenital nevi, 3:1202
Congenital rubella syndrome (CRS),
3:1597, 1598, 1599

Congenital thymic hypoplasia. See
DiGeorge syndrome

Congestive heart failure
birthmarks and, 1:261
coarctation of the aorta and, 1:434,

435
patent ductus arteriosus and, 3:1399
from renal vein thrombosis, 3:1564
symptoms, 1:486

Conjunctivitis, 1:497–499, 498
adenovirus, 1:27
allergic, 1:61, 67, 499
atopic dermatitis and, 1:188
in immunodeficiency, 3:984
inclusion, 3:995–997
stimulant drugs for, 4:1746
stys and, 4:1778
from trachoma, 4:1870–1873, 1871

Connective tissue disorders, 2:660–665
Conners’ Rating Scales, 1:204
Connexin 32 (Cx32), 1:366–367
Conscience development, 3:1209–1210
Consolidation (Pneumonia), 3:1465
Consolidation chemotherapy, 1:369
Constipation, 1:500–503, 502

encopresis and, 2:679
Hirschsprung’s disease and, 2:906,

908
laxatives for, 1:501, 3:1082–1084
toilet training and, 4:1846
vesicoureteral reflux and, 4:1914

Consumptive coagulopathy. See
Disseminated intravascular
coagulation

Contact dermatitis, 1:503–507,
2:577–580, 579, 3:1556
antihistamines for, 1:145
causes of, 1:61, 504–505,

2:577–578, 634
treatment, 1:64, 505–506, 2:578–579

Contact lenses, 2:715–719, 718
corneal abrasion and, 1:511, 512,

513
myopia and, 3:1265, 1266
nystagmus and, 3:1333

stys, chalazia and, 4:1780
Contact sports, 4:1732
Content-focused education, 3:1232
Content integration education, 3:1232
Contingency management, 4:1841
Continuous heart murmurs, 2:858
Continuous positive airway pressure
(CPAP), 3:1569

Contraception, 1:507–511, 509, 510t
demographics, 4:1650
parental notification for, 1:510–511
rape and sexual assault, 3:1554
See also Condoms; Oral

contraceptives
Contraction stress test (CST), 1:125,
126

Contractions. SeeMuscle contractions
Contractures. SeeMuscle contractures
Contrast hydrotherapy, 2:801, 3:1387,
4:1671

Contrast media
allergies to, 2:634, 636, 639, 4:1965
for computed tomography, 1:461,

462
for intestinal obstruction, 3:1024
for x rays, 4:1963

Control in anorexia nervosa, 1:117
Controlled Drugs and Substances Act
(Canada), 3:1282–1283

Controlled Substances Act (United
States), 3:1282–1283

Contusions. See Bruises
Conventional level, 3:1209
Convergent thought, 1:526
Conversion therapy, 2:919
Convulsions. See Seizures
Cooley’s anemia. See Beta thalassemia
Coombs test, 2:694
Cooperation, 3:1461, 4:1696
Coordination disorders

developmental, 2:759, 825–826
Friedreich’s ataxia, 2:796–799
neurologic exam for, 3:1307, 1309

Coping behavior, 1:20
Coping with Stress Course, 1:17
Copper, 3:1186–1188

for juvenile arthritis, 3:1050
role of, 3:1177, 1187
sources of, 3:1182, 1187

Copper deficiency, 3:1177–1181
Copper toxicity, 3:1184–1185
Copperhead bites, 1:264, 267
Coproporphyrinogen oxidase gene,
3:1487

Copycat behavior, 1:117
CoQ10. See Coenzyme Q10
Coral, 3:1085
Coral snake bites, 1:264, 265, 267
Cordocentesis, 1:125
Core gender identity, 2:820
Corn allergy, 2:775
Corn silk, 1:547
Corneal abrasion, 1:511–514
Corneal cultures, 3:1544
Corneal rings, intrastromal, 3:1266

Corneal ulcers, 1:514
Corner bumpers, 1:410
Cornstarch

allergy to, 2:775
baths, 3:1522, 4:1831
for diaper rash, 2:605, 606

Cornybacterium diphtheriae, 2:613
Coronal sutures, 1:519, 520
Coronavirus infections. See Common
cold

Corporal punishment, 2:617
Corrective lenses. See Eyeglasses
Corticosteroids

for acne, 1:9
for allergic purpura, 1:54
for allergic rhinitis, 1:57–58
for allergies, 1:64
for asthma, 1:131, 132
for atopic dermatitis, 1:190
for birthmarks, 1:261, 262
for candidiasis, 1:327
for congenital adrenal hyperplasia,

1:473–474
for drug allergies, 2:639
for eczema, 4:1949
for encephalitis, 2:676
for eosinophilic gastroenteropathies,

2:687
for fever of unknown origin, 2:752
growth hormone tests and, 2:829
for headache, 3:1389
for hives, 2:913
for Lyme disease, 3:1119
misuse of, 3:980
myopia from, 3:1265
for poison ivy, oak and sumac,

3:1471
for subdural hematoma, 4:1782
for vasculitis, 4:1906
for Wiskott-Aldrich syndrome,

4:1949
See also specific drugs

Corticotropin, 2:829
Cortisol, 1:472–476
Cortisone

for alopecia, 1:78
bruises and, 1:302
for infectious mononucleosis, 3:1003
for itching, 3:1041
for poison ivy, oak, and sumac,

3:1470, 1471
Corydalis, 4:1853
Corynebacterium diphtheriae, 4:1834
Cosmetic surgery. See Plastic surgery;
Reconstructive surgery

Cosmetics. SeeMake-up
Costs

atopic dermatitis, 1:187
chickenpox vaccine, 1:389
diabetes mellitus, 2:598
early childhood education, 2:655,

656
extracurricular activities, 2:711
Head Start programs, 2:845
hepatitis B vaccine, 2:886
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language disorders, 3:1078
Cotrim. See Sulfamethoxazole/
Trimethoprim

Cottonmouth bites, 1:264
Cough, 1:514–517

chest physical therapy for, 1:377
from croup, 1:531–533
from cystic fibrosis, 1:542
expectorants for, 1:516, 2:706–707
for muscular dystrophy, 3:1254
from smoke inhalation, 4:1686
smoker’s, 4:1688, 1689
See alsoWhooping cough

Cough suppressants, 1:300, 453,
517–519

Coumadin. SeeWarfarin
Counseling

anxiety, 1:156
family, 2:846
grief, 2:558
homosexual teens, 2:920
impulse control disorders, 3:994
intersex states, 3:1020
mental retardation, 3:1172–1173
nutrition, 1:307, 3:1346
obesity, 3:1340
osteopetroses, 3:1369
pica, 3:1445
precocious puberty, 3:1499
preconception, 2:905
psychosocial personality disorders,

3:1534
rape and sexual assault, 3:1553, 1555
sexually transmitted diseases

prevention, 4:1653
spina bifida, 4:1718
Tourette syndrome, 4:1860
See also Genetic counseling

Covera. See Verapamil
Covermark, 1:261
Covert antisocial behavior, 1:146
Cow milk, 3:1034, 1179, 4:1609, 1918
Cow milk allergy. See Lactose
intolerance

COX-2 inhibitors, 1:97, 3:1316
Coxsackie virus

dermatomyositis and, 2:581
hand-foot-mouth disease from,

2:839–840
sore throat from, 4:1700
TORCH test for, 4:1854

CPA (Condition play audiometry),
1:208

CPAP (Continuous positive airway
pressure), 3:1569

CPD (Cephalopelvic disproportion),
1:360

CPK (Creatinine phosphokinase), 2:583
CPR. See Cardiopulmonary
resuscitation

Crab lice. See Public lice
Crack cocaine, 1:534
Cradle cap. See Seborrheic dermatitis
Cramps

heat, 2:863–866, 3:1245, 1248

menstrual, 2:650–652, 3:1167–1168,
4:1831

muscle, 3:1244–1249
night, 3:1248
writer’s, 3:1218

Cranberry juice, 1:547, 548
Cranial nerves

Bell’s palsy and, 1:232–233, 234
neurologic exam of, 3:1307,

1308–1309
stroke and, 4:1765

Craniofacial deformities,
craniosynostosis, 1:519–523

Craniopharyngioma, 3:1454
Craniosacral therapy, 3:1155
Craniosynostosis, 1:519–523, 522,
2:950

Crawling, 1:524–525, 525, 2:824
Creatinine kinase (CK) test, 2:966,
3:1252

Creatinine phosphokinase (CPK), 2:583
Creative arts therapies, 3:1431, 1534
Creative visualization

amenorrhea and, 1:90
anxiety and, 1:156
fears and, 2:736
See also Visualization

Creativity, 1:526–529, 2:631, 3:1462
Creeping, 1:524, 2:824
Cretinism, 2:962
Creutzfeldt-Jakob disease, 2:646, 675,
873

Cri du chat syndrome, 1:529–531
Cribs, 1:409
Criminal behavior

bullies and, 1:309–310, 311
intentional poisoning, 3:1476
safety and, 4:1603
truancy and, 4:1883–1885
See also Violence

Criterion-referenced assessments, 1:170
Critical thought, 1:527
Crix belly, 1:153
Crixavan. See Indinavir
Crohn’s disease, 2:685, 3:1021
Cromolyn

allergic rhinitis, 1:58
allergies, 1:64
asthma, 1:131, 132, 177
eosinophilic gastroenteropathies,

2:687
Cross-eyed. See Strabismus
Cross-reactivity, 2:772
Crossbite. SeeMalocclusions
Crotalidae bites, 1:264
Croup, 1:531–534

cough from, 1:515
stridor from, 4:1760–1762

Crowds, 1:35
Crown glass lenses, 2:716
CRS (Congenital rubella syndrome),
3:1597, 1598, 1599

Crush injuries, 1:112, 264, 4:1957
Crustacean bites, 1:264
Crying, infants, 1:448, 534–537

Cryoprecipitate
coagulation disorders, 1:432
hemophilia, 2:873
von Willebrand disease, 4:1928

Cryosurgery. See Cryotherapy
Cryotherapy

birthmarks, 1:261
genital herpes, 4:1652
genital warts, 3:1416
retinoblastoma, 3:1579, 1580
warts, 4:1933

Cryptochidism-dwarfism-subnormal
mentality syndrome. See Prader-Willi
syndrome

Cryptorchidism. See Undescended testes
Cryptosporidium infections

diarrhea from, 2:941
gastroenteritis from, 2:809
liver disease from, 2:938

Cs A. See Cyclosporine
CSF analysis. See Cerebrospinal fluid
(CSF) analysis

CST (Contraction stress test), 1:125,
126

CT. See Computed tomography
Cued speech, 2:856
Cults, 1:30
Culture

adoption and, 1:38
alcohol use and, 1:50–51
battered child syndrome and, 1:222
color blindness and, 1:449
dependent personality disorder and,

2:571
drawings and, 2:630
gang, 2:805
parent-child relationships and,

3:1392
piercing and tattoos, 3:1446–1447
shyness and, 4:1659
sports, 4:1727
standardized tests and, 1:172
violence and, 1:42
See alsoMulticultural education

Culture tests, throat, 4:1756,
1832–1834, 1847

Cuprimine. See Penicillamine
Curcuma longa. See Tumeric
Curette, for cerumen impaction, 1:358
Curfew, 4:1884
Current Health 2, A Weekly Reader
Publication, 3:1406, 1408

Curriculum, multicultural,
3:1231–1233

Custodial parents, 1:397, 2:729,
4:1743

Custody laws, 1:396–398, 2:786
Cutaneous diphtheria, 2:613, 614
Cuts. SeeWounds and injuries
Cutting oneself. See Self-mutilation
CVID (Common variable
immunodeficiency), 1:455–458,
3:982–983, 984, 988

CVLT (California Verbal Learning
Test), 3:1090
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CVS. See Chorionic villus sampling
Cx32 (Connexin 32), 1:366–367
Cy A. See Cyclosporine
Cyanide poisoning, 3:1473, 1474,
4:1686

Cyanosis, 3:1295, 1378
Cyanotic breath holding spells, 1:291,
292

Cyanotic defects, 1:484–485, 486
Cyclic AMP, 4:1839
Cyclic vomiting syndrome,
1:537–540

Cyclizine, 3:1215
Cyclophosphamide

for cancer, 1:369
for vasculitis, 4:1906
for Wilm’s tumor, 4:1947

Cycloplegic drugs, 3:1266
Cyclosporin. See Cyclosporine
Cyclosporine, 2:583, 3:1318, 1353
Cyclothymia, 1:250
Cylert. See Pemoline
Cypress, 3:1050
Cyproheptadine, 1:538
Cystic fibrosis, 1:540–545

appendicitis and, 1:162
hyperglycemia and, 2:932
ileus and, 3:974, 975
sweat test for, 4:1800–1801

Cystic Fibrosis Foundation, 4:1801
Cystic fibrosis transmembrane
conductance regulator gene,
1:540–541, 542, 543

Cystitis, 1:545–548
hemorrhagic, 1:27, 547
ureter anomalies and, 1:496

Cystoscopy, 1:496
Cystourethrogram, voiding,
4:1913–1914

Cystourethroscopy. See Cystoscopy
Cysts

acne and, 1:7, 9, 127
congenital cystic adenomatoid

malformation, 3:1512, 1513,
1514, 1515, 1517

Cytogenetic analysis, 1:322
See also Genetic testing

Cytokines
cerebral palsy and, 1:349
fever of unknown origin and, 2:750
histiocytosis X and, 2:909

Cytomegalovirus infections, 1:548–550,
550
antiviral drugs for, 1:153, 549–550
congenital, 1:549, 4:1855–1856
hearing impairment and, 2:854
idiopathic thrombocytopenia purpura

from, 3:971
perinatal, 3:1414, 1415, 1416–1417
TORCH test for, 4:1854,

1855–1856
Cytoreductive surgery, 1:323
Cytotec. SeeMysoprostol
Cytotoxic drug allergies, 2:635–636
Cytourethrogram, 1:547

Cytovene. See Ganciclovir
Cytoxan. See Cyclophosphamide

D
D-penicillamine, 3:1185
Dactinomycin, 4:1947
Dactylitis, 4:1664
DAF (Delayed auditory feedback),
4:1716

Daffodil, 3:1474
Daily living skills

adaptive behavior scales for, 1:19, 20
mental retardation and, 3:1169, 1172
spinal cord injuries and, 4:1722

Dairy products
allergy to, 2:775
asthma and, 1:178
common cold and, 1:454
cough and, 1:515
gastroenteritis and, 2:810
vegetarianism and, 4:1909, 1911
See also Lactose intolerance; Milk

Damus-Kaye-Stansel procedure, 1:489
Dance, 4:1731
Dance therapy, 3:1431, 1434
Dandelion

anemia, 1:108
calcium deficiency, 3:1181
canker sores, 1:330
constipation, 1:502
fever of unknown origin, 2:752
iron-deficiency anemia, 3:1033
psoriasis, 3:1529

Dander, 1:55
Dandruff. See Seborrheic dermatitis
Dandy-Walker malformation, 1:480,
481, 482

Dantrium. See Dantrolene
Dantrolene

cerebral palsy, 1:352
movement disorders, 3:1221
spasticity, 4:1706

Dapson, 1:267
Daraprim. See Pyrimethamine
Darwinian reflex, 2:756
DAS (Differential Ability Scales), 2:591
DASH diet, 2:947, 4:1768
Date-rape drugs, 3:1554
Dating, 1:35
Datril. See Acetaminophen
Datrin. See Acetaminophen
Datura. SeeMoonflower
Day care, 2:551–555, 553, 3:1100,
4:1952, 1954

Day schools, special-needs, 1:82
Daydreaming, 1:527
Daytime sleepiness, 3:1277–1281
DBT (Dialectical behavior therapy),
3:1430

DDAVP. See Desmopressin acetate
DDST (Denver Developmental
Screening Test), 1:225, 2:590, 3:1070

Deadbeat parents, 1:2, 2:619
Deafness

cochlear implants for, 2:856
congenital, 2:854–855, 856
language disorders and,

3:1078–1079, 1081
Patau syndrome and, 3:1396
from perinatal cytomegalovirus,

3:1414
profound, 3:1078–1079
from rubella, 3:1415, 1417
special education and, 4:1713
speech disorders from, 4:1716

Deals, 3:1209
Death, 1:2, 2:555–558, 557
Death rate. SeeMortality
Death scene investigation, 4:1788
Debridement, 1:114, 313
Debrox, 1:358
Debulking surgery, 1:323
Decadron. See Dexamethasone
Decision making, 2:570–572
‘‘Declaration of Rights for Parents of
English Language Learners under No
Child Left Behind,’’ 1:243

Declomycin. See Demeclocycline
Decompression, catheter, 3:1513
Decompression surgery, 3:1390
Decongestants, 2:558–560, 4:1746

allergic rhinitis, 1:57
allergies, 1:64
common colds, 1:453
otitis media, 3:1271
rhinitis, 3:1588
sinusitis, 4:1671

Decubitus ulcers, 3:978
Deep brain stimulation, 3:1222
Deep breathing exercises, 1:376, 377,
4:1967

Deep organ candidiasis, 1:326–327
Deep tendon reflexes, 3:1562, 4:1703
Deep tissue massage, 3:1143
Deer ticks, 3:1116–1121
Defecation, neonatal reflex, 3:1302
Defense of Marriage Act, 2:918
Deferoxamine, 3:1185
Degenerative myopia, 3:1264, 1265
Degenerative scoliosis, 4:1627
Dehydration, 2:560–563

from adenovirus infections, 1:28–29
from chemotherapy, 1:372
cyclic vomiting syndrome and, 1:539
from diarrhea, 2:607, 608
from enterobacterial infections,

2:682
from exercise, 2:704
from fever of unknown origin, 2:751
from food poisoning, 2:777, 779
from gastroenteritis, 2:808–812
from hand-foot-mouth disease, 2:839
from heat disorders, 2:864, 865–866
from Hirschsprung’s disease, 2:908
from hyper-IgM syndrome, 2:941
intravenous rehydration for,

3:1028–1030
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muscle spasms and cramps from,
3:1245, 1246

from nausea and vomiting, 3:1292
from prickly heat, 3:1522
from renal vein thrombosis,

3:1564–1565, 1567
from rotavirus infections,

3:1595–1596
from shigellosis, 4:1657
from sore throat, 4:1702

Delayed auditory feedback (DAF),
4:1716

Delayed-onset osteopetroses,
3:1368–1370

Delayed puberty, 3:1537–1538, 1539
Delayed-type hypersensitivity, 3:981
Delinquent behavior. See Criminal
behavior; Juvenile offenders

Delivery (Childbirth), 1:398, 401
See also Childbirth; Vaginal delivery

Delta-F508 defect, 1:540–541, 542
Delusions, 4:1621
Demeclocycline, 1:133, 134–135,
4:1819–1821

Dementia pugilistica, 1:464
Demerol. SeeMeperidine
Democratic systems, 3:1212
Demyelination, 3:1436
Denavir, 1:445
Denial

of homosexuality, 2:920
in intermittent explosive disorder,

3:1017
of substance abuse, 4:1785

Denny-Brown’s syndrome, 3:1323
Dental braces, 3:1135–1136, 1359
Dental caries. See Tooth decay
Dental development, 2:563–568, 566

intrauterine growth retardation and,
3:1028

Marfan syndrome and, 3:1138,
1141

thumb sucking and, 4:1835–1836
Dental fillings, 4:1850, 1853
Dental floss, 3:1356
Dental plaque, 3:1354
Dental screenings, 2:846
Dental trauma, 2:568–570
Dental x rays, 3:1359, 1420, 4:1849,
1963

Dentalized lisp, 3:1108, 1109
Dentin hypoplasia, 2:566
Dentinogenesis imperfecta, 2:566,
3:1365

Dentists, 3:1356
Denver Developmental Screening Test,
1:225, 2:590, 3:1070

Denys-Drash syndrome, 4:1946
Deoxyribonucleic acid. See DNA
Depakene. See Valproic acid
Depakote. See Divalproex
Department of Agriculture. See U.S.
Department of Agriculture

Department of Education. See U.S.
Department of Education

Department of Justice. See U.S.
Department of Justice

Depen. See Penicillamine
Dependence, substance, 1:21,
4:1783–1787

Dependent personality disorder,
2:570–573, 3:1429

Depo-Provera, 1:508, 510t
Depression, 2:572–577

adjustment disorders and, 1:30, 31
antidepressants for, 1:138–141,

2:574
binge eating and, 1:249
bulimia nervosa and, 1:306
child abuse and, 2:573
conduct disorder and, 1:471
demographics, 3:1205
double, 2:574
foster care and, 2:787
impulse control disorders and, 3:994
insomnia and, 4:1683
irritable bowel syndrome and,

3:1035
massage for, 3:1146
mood disorders and, 3:1205–1207
obsessive-compulsive disorder and,

3:1341
peer pressure and, 3:1408
postpartum, 3:998
psychotherapy for, 1:138
self-mutilation an, 4:1642
sleep and, 4:1678
stroke and, 4:1769
Tourette syndrome and, 4:1859
truancy and, 4:1885
types of, 2:575t
unipolar, 3:1205

Depressive disorders, 2:572–577
Depressive episodes, 1:250, 251, 2:573,
575t

Derma blend, 1:261
Dermabrasion, 1:9, 3:1448
Dermal moles, 3:1202
Dermatitis, 2:577–580, 579

allergic, 1:503–507, 2:577–580
antihistamines for, 1:145
atopic, 1:60, 61, 62t, 186–193, 191,

2:577–580
herpetiformis, 1:345
irritant, 1:503–507
photo contact, 1:503, 505
seborrheic, 1:189, 2:577–580, 605,

4:1630–1632, 1631
See also Contact dermatitis; Diaper

rash
Dermatomyositis, 2:580–585, 3:1262
Dermatophyte infection. See Ringworm
Dermatospoaraxis type Ehlers-Danlos
syndrome, 2:662

Desenex. See Tinactin
Desensitization

for allergic rhinitis, 1:58
for allergies, 1:64
for drug allergies, 2:637–638
for fears, 2:736

for mutism, 3:1257
for phobias, 3:1442
to violence, 4:1915

Desferoxamine, 4:1827
Desipramine, 1:139

attention-deficit/hyperactivity
disorder, 1:205

bulimia nervosa, 1:307
Desitin. See Zinc oxide
Desmopressin acetate, 1:228, 432,
4:1928

Desquamative gingivitis, 3:1419
Desyrel. See Trazodone
Detergents, 2:604
Detoxification, 1:23, 4:1785
Development. See Child development
Development disorders

alcohol-related, 2:741
dwarfism and, 2:645
pervasive, 1:213, 2:595,

3:1433–1435
See also Developmental delay

Development tests, 1:225, 2:585–593
communication, 2:590–591
fine motor skills, 1:225, 2:587–589,

759
gross motor skills, 2:759, 826–827
hand-eye coordination, 2:587, 759
for infants and toddlers, 2:587–589
intelligence, 2:591
for preschool children, 2:589–590
readiness, 2:590
screening, 2:590
See also specific tests

Developmental coordination disorder,
2:759, 825–826

Developmental delay, 2:593–597
Angelman’s syndrome and, 1:110
Bayley Scales for, 1:18, 225
Beery-Buktenica test for, 1:229
cerebral palsy and, 1:351
child abuse and, 1:393
congenital heart disease and, 1:491
cystic fibrosis and, 1:543
dental, 2:565
Denver Developmental Screening

Test for, 1:225
Down syndrome and, 2:626
failure to thrive and, 2:721–724
fetal alcohol syndrome and,

2:741–742
fine motor skills and, 2:596,

758–760
fragile X syndrome and, 2:793, 794
global, 2:594
gross motor skills and, 2:825–827
hearing impairment and, 2:856
hypothyroidism and, 2:962
hypotonia and, 2:965, 966, 967
in infancy, 2:593–594
intrauterine growth retardation and,

3:1028
macrocephaly and, 3:1126
mental retardation and, 3:1169, 1171
peroxisomal disorders and, 3:1422
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Prader-Willi syndrome and, 3:1493,
1495

in preschool children, 2:594
schizophrenia and, 4:1621
in school age children, 2:594
Stanford-Binet Intelligence Scale

for, 4:1736
Sturge-Weber syndrome and,

4:1773, 1774
in toddlers, 2:594
Vineland Adaptive Behavior Scales

for, 1:19
Wechsler Intelligence Scales for,

4:1935–1936
See also Development tests;

Language delay
Developmental evaluations, 2:586

See also Development tests
Developmental language delay. See
Maturation delay

Developmental language disorder. See
Specific language impairment

Developmental milestones,
4:1919–1940, 1937–1938

Developmental pediatricians, 2:967
Developmental Profile II (DPII),
1:17–18

Developmental Tasks for Kindergarten
Readiness, 2:590

Dexamethasone
congenital adrenal hyperplasia,

1:475
croup, 1:533
encephalitis, 2:676

Dexedrine. See Dextroamphetamine
Dexmedetomidine, 1:539
Dexone. See Dexamethasone
Dextroamphetamine, 1:205
Dextrocardia, 3:1397
Dextromethorphan

for common colds, 1:453
for coughs, 1:516, 517–518

Dextrostat. See Dextroamphetamine
Diabetes Control and Complications
Trial, 1:270, 2:601

Diabetes mellitus, 2:597–604, 602
acromegaly and, 1:13
Bell’s palsy and, 1:233
birth defects and, 2:905
blood sugar tests for, 1:270–273
brachial plexopathy and, 1:282
candidiasis and, 1:326
causes of, 2:598
common cold and, 1:453
congenital heart disease and, 1:485
cystic fibrosis and, 1:542
demographics, 2:598, 932
dermatitis and, 2:578
diagnosis, 2:599–600
dizziness from, 2:623
Friedreich’s ataxia and,

2:797, 798
gestational, 1:270, 272, 2:597
high cholesterol and, 1:416
hyperglycemia and, 2:932–935

hypoglycemia and, 1:462,
2:952–955

hypogonadism and, 2:957
in minority groups, 3:1192, 1193
myopia and, 3:1265
myotonic dystrophy and, 3:1270
numbness and tingling from, 3:1322,

1323
penicillins and, 3:1409
prevention, 2:602
prognosis, 2:601–602
stroke and, 4:1768
stys and, 4:1780–1781
symptoms, 2:598–599
treatment, 2:600–601
Turner syndrome and, 4:1890
type 1A (immune-mediated), 2:598
type 1B (idiopathic), 2:598
warts and, 4:1932
See also Type 1 (insulin dependent)

diabetes mellitus; Type 2
(noninsulin dependent) diabetes
mellitus

Diabetic coma, 2:602, 932
Diabetic diet, 1:418
Diabetic ketoacidosis, 2:599, 602–603,
932–935

Diabetic neuropathy, 2:601
Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV)
adjustment disorders, 1:30
alcoholism, 1:47–48
anorexia nervosa, 1:117, 118
antisocial personality disorder, 1:150
attention-deficit/hyperactivity

disorder, 1:203–204
bipolar disorder, 1:251
dependent personality disorder,

2:571
impulse control disorders, 3:993
intermittent explosive disorder,

3:1016, 1017
narcolepsy, 3:1277
oppositional defiant disorder,

3:1349
personality disorders, 3:1429
pervasive developmental disorders,

3:1434
psychosocial personality disorders,

3:1532–1533
runaways, 3:1599
tics, 4:1836–1837, 1838
Tourette syndrome, 4:1859–1860

Diagnostic imaging. See Imaging
studies

Diagnostic Interview Schedule for
Children (DISC), 1:151, 471, 3:1533

Dialectical behavior therapy (DBT),
3:1430

Dialysis, 2:726
Diaper rash, 1:503, 2:604, 604–606,
3:1556, 1557
candidiasis and, 1:326, 327
seborrheic dermatitis and, 4:1630
treatment, 1:505

Diaphragm (contraceptive), 1:507, 508,
510t

Diaphragm weakness (respiratory
system), 3:1251, 1254

Diaphragmatic hernia, congenital,
2:708, 894–895, 3:1511, 1513, 1515

Diarrhea, 2:606–610
from adenovirus infections, 1:27
bloody, 2:681
from chemotherapy, 1:372
chronic, 2:607, 608, 609, 938
common variable immunodeficiency

and, 1:456
from Cryptosporidium infections,

2:941
day care and, 2:554
from dysmenorrhea, 2:651
from enterobacterial infections,

2:680–682
from food poisoning, 2:779
from gastroenteritis, 2:808–812
from hyper-IgM syndrome, 2:938,

939, 941
malnutrition from, 3:1131
protein-energy malnutrition from,

3:1523–1524
from rotavirus infections,

3:1595–1596
sodium and potassium deficiency

from, 3:1178
traveler’s, 2:607, 609, 4:1656, 1658
treatment, 2:682
watery, 2:681–682
See also Antidiarrheal agents

Diary
headache, 2:850
sleep, 3:1312

Diastolic heart murmurs, 2:858
Diastolic pressure, 2:944, 946
Diazepam

abuse of, 4:1783
for cerebral palsy, 1:352
for epilepsy, 1:142
for febrile seizures, 2:740
interactions with, 1:144
for intermittent explosive disorder,

3:1017
for movement disorders, 3:1221
narcotics and, 3:1283
for night terrors, 3:1311
for nystagmus, 3:1333
for phobias, 3:1442
for porphyrias, 3:1489
for spasticity, 4:1706

Dibasic sodium phosphate, 3:1082
DIC (Disseminated intravascular
coagulation), 1:429–433, 3:1297, 1459

Dichorionic-diamniotic twins, 3:1236
Dick-Read, Grantly, 1:403, 404
Dicloxacillin, 4:1780
Didanosine, 1:153
Dientamoeba fragilis, 3:1451
Diet, 3:1327–1331

American conventional, 4:1909,
1911
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BRAT, 2:608, 779, 810
complex carbohydrates in, 2:934
DASH, 2:947, 4:1768
with dental braces, 3:1360
diabetic, 1:418
folic acid deficient, 2:769
gluten-free, 1:345–346
high-calorie, 1:543–544
for high cholesterol, 1:417, 418
high-fat, 1:416
high-fiber, 1:501, 503, 2:679, 963
for hypertension, 2:947
ketogenic, 4:1636
lacto-ovo vegetarian, 4:1909–1912
lactose intolerance and,

3:1066–1067
low-cholesterol, 3:1106
low-fat, 1:240, 543, 3:1037, 4:1768
low-glycemic, 1:418
low-phosphorus, 2:611
low-protein, 3:1105
low-salt, 2:584, 3:1105, 1409,

4:1907
macrobiotic, 1:418
meat-based, 4:1909–1910, 1911
phenylalanine-restricted,

3:1438–1439, 1440
prematurity and, 3:1502–1503
premenstrual syndrome and, 3:1505,

1506
protein-energy malnutrition and,

3:1525
psoriasis and, 3:1529
retinoblastoma and, 3:1582
ringworm and, 3:1590
tooth decay and, 4:1851
USDA recommendations for, 3:1133
vegan, 3:1051, 1330, 4:1909–1912
vegetarian, 1:418, 3:1051,

1330–1331, 4:1909–1912,
1920–1922

See also Elimination diet; Nutrition
Diet therapy

obesity, 3:1339–1340
Patau syndrome, 3:1397
peroxisomal disorders, 3:1423
phenylketonuria, 3:1438–1439, 1440
Prader-Willi syndrome, 3:1496

Dietary exchange list, 2:600
Dietary fiber. See Fiber (dietary)
Dietary protein-induced proctocolitis,
2:685

Dietary supplements. See Nutritional
supplements

Differential Ability Scales (DAS), 2:591
Differential white blood cell count,
1:354, 355

Differentiation, 2:732
Differin. See Adapalene
Diflucan. See Fluconazole
DiGeorge sequence, 1:485
DiGeorge syndrome, 2:610–612, 3:983,
984

Digestive disorders, 1:541–542
Digestive enzymes, 1:541

Digital clubbing, 1:542
Digital distraction, 4:1679
Digital rectal exam, 2:784
Digital thermometers, 2:747
Digitalis, 3:1318
Digoxin

for atrial septal defect, 1:196
for congenital heart disease, 1:487
for hydrocephalus, 2:931

Dilantin. See Phenytoin
Dilated retinal examinations, 3:1582
Dilation, cervical, 1:399
Dilaudid. See Hydromorphone
Dimenhydrinate, 3:1292
Dimercaprol

for heavy metal poisoning, 2:867
for lead poisoning, 3:1087

Dimetane. See Brompheniramine
Dimetapp, 1:453
Dimethylglycine (DMG), 1:216
Dimethylselenide, 3:1184
Ding-chan tang, 1:178
Dinitrochlorobenzene (DNCB), 1:78
Dioscorea villosa. SeeMexican wild
yam

Dioxybenzone, 4:1798
Diphenhydramine, 1:145

allergic rhinitis, 1:57, 62
canker sores, 1:330
conjunctivitis, 1:499
cyclic vomiting syndrome, 1:539
drug allergies, 2:639
hives, 2:913
insect sting allergy, 3:1009
itching, 3:1041
motion sickness, 3:1215
poison ivy, oak, and sumac, 3:1471

Diphenoxylate, 2:608, 3:1282
Diphenylcyclopropenone (DPCP), 1:78
Diphenylhydantoin, 3:1105
Diphtheria, 2:612–616

croup and, 1:531
cutaneous, 2:613, 614
laryngeal, 2:613
nasal, 2:613
pharyngeal, 2:613
throat culture for, 4:1834
vaccine, 1:404, 405, 2:640–641

Diphtheria antitoxin, 2:614
Diphtheria toxin, 1:25
Diphtheria vaccine, 4:1899–1901
Dipivocil, 2:882
Diplopia, 1:85
Dipstick tests, 2:602
Direct Coombs test, 2:694
Dirithromycin, 1:135
Disabilities

foster care and, 2:788
special education for, 4:1710–1714

Disaccharide deficiency. See Lactose
intolerance

Disaccharides, 1:331
DISC (Diagnostic Interview Schedule
for Children), 1:151, 471, 3:1533

Discharge, 2:923

Discipline, 2:616–619
antisocial personality disorder and,

1:151
creativity and, 1:528
moral development and, 3:1211
parent-child relations and, 3:1395

Discomfort, infant, 1:535
Discrete Trial Training (DTT), 1:215
Discrimination, 2:920
Disease-modifying anti-rheumatic drugs
(DMARDs), 2:583

Disengaged parents, 3:1395
Disfluency, 4:1775–1776
Disodium EDTA. See Edetate calcium
disodium

Disorganized schizophrenia, 4:1621
Disruptive behavior, 4:1695, 1696
Disseminated intravascular
coagulation (DIC), 1:429–433,
3:1297, 1459

Dissociative identity disorder, 4:1620
Distal muscular dystrophy,
3:1249–1255

Distance judgment, 2:825
Distance learning programs, 1:82
Distractibility, 4:1810
Distraction, 1:536, 3:1040, 4:1679
Dithiolthione, 1:325
Diuretics

for atrial septal defect, 1:196
for congenital heart disease, 1:487
constipation and, 1:501
drug allergies to, 2:635
hypogonadism from, 2:956
for overhydration, 3:1378
for premenstrual syndrome, 3:1505
for renal vein thrombosis, 3:1567
for strep throat, 4:1756
sulfonamides and, 4:1794

Divalproex, 1:252
Divergent thought, 1:526
Diverticulum, bladder, 1:478–480
Divinity, anthropomorphize, 3:1213
Divorce, 2:619–621

child custody and, 1:396, 398
demographics, 4:1744
family and, 2:729
single-parent families from, 4:1667,

1669
stepfamilies and, 4:1743–1746
sudden infant death syndrome and,

4:1789
Dizziness, 2:622–625

audiometry for, 1:208
labyrinthitis and, 3:1059–1061

DMARDs (Disease-modifying anti-
rheumatic drugs), 2:583

DMG (Dimethylglycine), 1:216
DMPK (Dystrophy protein kinase),
3:1268

DMPK gene, 3:1269
DNA (Deoxyribonucleic acid), 1:105,
320

DNA mutations. SeeMutations
DNA testing. See Genetic testing
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DNase, 1:544
DNCB (Dinitrochlorobenzene), 1:78
Docusate, 3:1082, 1083
Dog bites, 1:263, 264, 265–266, 268

infections from, 1:111–116
nasal trauma from, 3:1286
rabies from, 3:1543, 1546–1547

Doll’s eye reflex, 3:1303
Domeboro solution. See Aluminum
acetate

Domestic pets. See Pets
Domestic violence, 2:729, 3:1152
Domineering behavior, 1:258
Dong quai

amenorrhea, 1:90
calcium deficiency, 3:1181
iron-deficiency anemia, 3:1033
oligomenorrhea, 3:1346
premenstrual syndrome, 3:1505

Doors, childproofing, 1:410
Dopamine

bipolar disorder and, 1:250
depression and, 1:138
growth hormone tests and, 2:829
for movement disorders, 3:1220
phenylketonuria and, 3:1436
tics and, 4:1839
Tourette syndrome and, 4:1858

Doppler ultrasonography
atrial septal defect, 1:195
coarctation of the aorta, 1:435
fetal monitoring, 1:402
hypertension, 2:947
melanoma, 3:1203
prenatal diagnosis, 1:125
stroke, 4:1765

Dorsal rhizotomy, 1:352
Double depression, 2:574
Douching, 1:510t
Doulas, 1:361
Down syndrome, 2:625–629, 627

acute leukemia and, 3:1092
amniocentesis for, 1:92
causes of, 2:625, 626, 3:1171
celiac disease and, 1:345
congenital heart disease in, 1:486
developmental delay and, 2:594
duodenal atresia in, 2:627, 642
hearing impairment and, 2:854
high myopia in, 3:1264
Hirschsprung’s disease and,

2:906
hypotonia and, 2:965
language delay and, 3:1069, 1071,

1079
mental retardation in, 3:1014
prenatal diagnosis, 1:80
speech therapy for, 3:1081
ultrasound for, 1:122

Downbeat nystagmus, 3:1332
Doxorubicin, 1:369, 4:1947
Doxycyline, 4:1819–1821

acne, 1:8, 129
corneal abrasion, 1:513
inclusion conjunctivitis, 3:996

Rocky Mountain spotted fever,
3:1592

DPCP (Diphenylcyclopropenone), 1:78
DPII (Developmental Profile II),
1:17–18

DQA1*0501 (Genetic marker), 2:581
Drama therapy, 3:1431
Dramamine. See Dimenhydrinate
Dramatic play, 3:1460, 1462, 1463
Drawings, 2:629–633, 632

Children’s Apperception Test,
1:410–412

Peabody Picture Vocabulary Test,
2:590

preschoolers, 1:527
school age children, 2:757
toddlers, 1:526–527, 2:757

Dreams
infants, 3:1313
nightmares, 3:1312–1316
See also Night terrors

Drinking water. SeeWater
Dristan Cold & Cough. See Guaifenesin
Drixoral Cough Liquid Caps, 1:517
Drop-in care centers, 4:1952
Dropouts

disabilities and, 4:1713
homosexuality and, 2:919
learning disorders and, 3:1090
peer acceptance and, 3:1404, 1408
retention in school and, 3:1574

Drowning, 1:408, 3:1294–1296, 4:1603,
1604

Drug abuse. See Substance abuse
Drug allergies, 2:633–639

allergic purpura from, 1:54
antibiotic, 1:134, 2:633, 636
causes of, 1:61
contrast media, 2:634, 636, 4:1965
cytotoxic, 2:635–636
diagnosis, 2:636–637
nonsteroidal anti-inflammatory

drugs, 3:1317
penicillins, 3:1409
prevention, 2:638–639
rashes from, 3:1556, 1557
sunburn from, 4:1795
topical antibiotic, 1:137
treatment, 2:637–638
types of, 2:633–636

Drug overdoses, 3:1473, 1475
Drug screening, high throughput, 1:185
Drug sensitivities, 2:633–639
Drug tolerance, 4:1783
Drug withdrawal, 3:1313
Drugs

breastfeeding and, 3:1064
colic and, 1:448
congenital brain defects from, 1:481
congenital heart disease and, 1:485
diabetes mellitus and, 2:598
diarrhea from, 2:607, 608
dizziness from, 2:623
numbness and tingling from, 3:1323
off-label use of, 1:139

oral contraceptives and,
3:1352–1353

for personality disorders,
3:1431–1432

red blood cell indices and, 3:1560
Tourette syndrome and, 4:1859
See also specific drugs and classes of

drugs
Dry cough, 1:515, 517–519
Dry drowning, 3:1295
Dry mouth. See Xerostomia
Dry skin, 3:1041
Drysol, 2:936
DSM-IV. See Diagnostic and Statistical
Manual of Mental Disorders

DTaP vaccine, 4:1818
DTP vaccine, 2:614–615, 640–641,
4:1899–1901
Childhood Vaccine Injury Act and,

1:404, 405
schedules, 4:1900t, 1937
whooping cough incidence and,

4:1942
DTT (Discrete Trial Training), 1:212
Duarte variant galactosemia, 2:803
Dubowitz exam, 3:1501
Duchenne-Erb syndrome. See Erb’s
palsy

Duchenne muscular dystrophy,
3:1249–1255, 1263–1264, 4:1628

Duchenne paralysis. See Erb’s palsy
Ductus arteriosus, 3:1399
Dulcolax. See Bisacodyl
Dulse, 3:1181
Duodenal atresia

Down syndrome and, 2:626, 627,
642

esophageal atresia and, 2:700
Duodenal malrotation, 2:642
Duodenal obstruction, 2:641–644
Duodenal volvulus, 2:642
Duodenitis, eosinophilic, 2:684–689
Duphalac. See Lactulose
Dura mater, 4:1720, 1781
Dural ectasia, 3:1138, 1141
Durocef. See Cephalosporins
Dust, 1:65, 179
Duvoid. See Bethanechol
Dwarfism, 2:644–647, 646, 828

achondroplasia, 1:380, 2:644–647,
965, 4:1675

pituitary, 2:644–645, 3:1453–1456
Dybul, mark, 2:911
Dyes, contrast. See Contrast media
Dynamic psychotherapy, 1:156
Dysarthria, 2:595
Dysautonomia, familial, 1:293, 2:965
Dysentery, 2:681
Dysfunctional uterine bleeding, 3:1168
Dysgerminoma, 4:1891
Dyskinesia

from antipsychotic agents, 4:1622
in cerebral palsy, 1:348
See also Tics

Dyskinetic cerebral palsy, 1:348–353
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Dyslexia, 2:648–650, 649, 3:1089
handedness and, 2:835
Klinefelter syndrome and, 3:1057
language delay and, 3:1068, 1069

Dysmenorrhea, 2:650–652,
3:1167–1168

Dysmotility syndrome, 3:1021
Dysphagia

ataxia telangiectasia and, 1:185
dermatomyositis and, 2:582
gastroesophageal reflux disease and,

2:813
Heimlich maneuver and, 2:870
muscular dystrophy and, 3:1252
spasticity and, 4:1708
tracheoesophageal fistula and,

4:1869
Dysphasia, childhood. See Specific
language impairment

Dysplasia, congenital hip, 1:493–495
Dysplastic nevi, 3:1202
Dyspnea, 1:434
Dyspraxia, 3:1089
Dysraphism, spinal, 4:1717
Dysthymic disorder, 2:572–576, 575t,
3:1205–1207

Dystocia, 1:360
Dystonia

from antipsychotic agents, 4:1622
spasticity and, 4:1703–1704
symptoms, 3:1218

Dystrophia myotonica. SeeMyotonic
dystrophy

Dystrophy protein kinase (DMPK),
3:1268

DYX gene, 2:648

E
E-TRANS. See Transdermal system
Ear canal, 3:1370–1371
Ear candling, 1:358
Ear examination, 2:653–657, 654
Ear infections

adenoid hyperplasia and, 1:26
day care and, 2:554
gastroesophageal reflux disease and,

2:814
labyrinthitis, 3:1059–1061
otitis externa, 3:1370–1371
pacifiers and, 3:1383
Patau syndrome and, 3:1396
sulfonamides for, 4:1793
See also Otitis media

Ear plugs, 3:1272
Ear tubes, 3:1271–1274, 1272, 1376,
1412

Eardrops, 1:358, 3:1372
Eardrum, 3:1271, 1273
Eardrum perforation, 3:1374,
1411–1413

Early childhood. See Preschool
children; Toddlers

Early childhood education, 2:654–656,
845–847

Early Coping Inventory (ECI), 1:18,
2:589

Early Language Milestone (ELM)
Scale, 2:590, 3:1070

Early-onset osteopetroses. See Severe
malignant infantile osteopetroses

Early puberty, 3:1537–1538, 1539
Early Screening Inventory, 2:590
Early Speech Perception Test, 2:590,
3:1070

Ears
anatomy, 3:1373, 1375
cleaning, 3:1371, 1372
foreign objects in, 2:782, 783,

3:1371, 1372, 1412, 1413
human bites of, 2:928
pain in, 3:1371

Earwax, 3:1370, 1371
hearing impairment from, 2:855
impacted, 1:357–359, 358

East Asians, 3:1299
Eastern Europeans, 3:1107
Eating Attitudes Test (EAT), 1:119
Eating Disorder Inventory (EDI), 1:119,
3:1345

Eating disorders
amenorrhea and, 1:89
binge eating, 1:117, 248–250
bulimia nervosa, 1:306–308
foreign object swallowing and, 2:785
foster care and, 2:787
oligomenorrhea and, 3:1345, 1346,

1347
pica, 3:1444–1446
psychosocial aspects, 3:1533
See also Anorexia nervosa

Ebstein’s anomaly, 1:485
Ecchymosis. See Bruises
ECG. See Electrocardiography
Echinacea

common colds, 1:454
rhinitis, 3:1588
ringworm, 3:1590
sinusitis, 4:1671
staphylococcal infections, 4:1740
streptococcal infections, 4:1759
tonsillitis, 4:1847

Echocardiography
atrial septal defect, 1:195
congenital heart disease, 1:487
esophageal atresia, 2:700
fetal, 1:125, 487
heart murmurs, 2:859–860
hypertension, 2:947
Marfan syndrome, 3:1139
patent ductus arteriosus, 3:1401
stroke, 4:1765
transesophageal, 3:1139

ECI (Early Coping Inventory), 1:18,
2:589

Eclampsia, 2:905
ECMO (extracorporeal membrane
oxygenation), 1:168, 2:707–709

Economic status. See Socioeconomic
status

Ecstasy. See
Methylenedioxymethamphetamine

Ectasia, dural, 3:1138, 1141
Ecthyma, 3:991
Ectoderm, 3:1507
Ectopia lentis, 3:1138
Eczema

allergy tests for, 1:70
antiacne drugs and, 1:129
corticosteroids for, 4:1949
therapeutic baths for, 4:1831

Eddie Eagle program, 4:1606
Edema

cerebral, 2:933
marasmus and, 3:1524
overhydration and, 3:1379
pulmonary, 2:870, 3:1399

Edetate calcium disodium (EDTA),
3:1087, 1101, 1457

EDI (Eating Disorder Inventory), 1:119,
3:1345

EDMD (Emery-Dreifuss muscular
dystrophy), 3:1249–1255

EDTA (Edetate calcium disodium),
3:1087, 1101, 1457

Education
alternative schools for, 1:81–85,

3:994, 1338, 1349
assessment tools for, 1:169–170
attention-deficit/hyperactivity

disorder and, 1:206
for autism, 1:214–215
bilingual, 1:241–245
California Achievement Tests for,

1:318–320
character, 3:1211
content-focused, 3:1232
content integration, 3:1232
creativity and, 1:527
early childhood, 2:654–656,

845–847
equity pedagogy, 3:1232
extracurricular activities in,

2:709–712
Head Start programs, 2:655,

845–847
home schooling, 2:915–917, 916
hyper-IgM syndrome and, 2:942
knowledge construction, 3:1232
mainstream, 1:151
mental retardation and, 3:1172
moral, 3:1211
multicultural, 3:1231–1233
physical, 4:1728
pre-kindergarten programs, 2:655,

656
prejudice reduction, 3:1232
readiness tests for, 2:590
self-esteem and, 4:1638
socially-focused, 3:1232
student-focused, 3:1232
values clarification, 3:1211
vocational, 4:1713
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See also Individualized education
plans; Special education

Education for All Handicapped Children
Act (EHCA), 4:1711

Educational consultants, 1:84
Educational skill assessments, 3:1434
Edwards, Betty, 2:630
Edwards’ syndrome, 1:122, 2:657–660,
660, 3:1171

EEG. See Electroencephalogram
EES. See Erythromycins
Efalizumab, 3:1528
Efavirenz, 1:153
Effexor. See Venlafaxine
Eggs

allergies to, 2:774
food poisoning from, 2:777
mumps vaccine and, 3:1241
salmonella food poisoning from,

4:1609
vaccination and, 4:1901
vegetarianism and, 4:1909

Egocentrism, 1:34, 440, 441
EGR2 gene, 1:367
EHCA (Education for All Handicapped
Children Act), 4:1711

Ehlers-Danlos syndrome, 2:660–665,
663, 3:1264

Eisenmenger’s complex, 1:484
Ejaculation, 3:1149
El Salvador adoption programs, 1:38
Elapidae bites, 1:264
Elastic wristbands, 3:1215–1216
Elavil. See Amitriptyline
Elbow

Erb Engram, 1:286
fractures, 3:1327
nursemaid’s, 3:1325–1327, 1326

Elbow sign, 3:1140, 1140
Electric outlet covers, 1:410
Electric shock injuries, 2:665–667
Electric stimulation

brachial plexopathy, 1:285
fractures, 2:792
movement disorders, 3:1222
pain, 3:1390
scoliosis, 4:1628
seizures, 4:1636
spasticity, 4:1706

Electrical burns, 1:312, 313, 314, 315
Electrical field therapy, low-current,
3:1119

Electrocardiography (ECG)
ambulatory, 1:487
atrial septal defect, 1:195
breath holding spells, 1:293
coarctation of the aorta, 1:434–435
congenital heart disease, 1:487
heart murmurs, 2:860
hypertension, 2:946
muscular dystrophy, 3:1252–1253
myotonic dystrophy, 3:1269, 1270
patent ductus arteriosus, 3:1401
rheumatic fever, 3:1586

Electrocautery, 3:1416, 4:1933

Electroconvulsive therapy
bipolar disorder, 1:253
depressive disorders, 2:575–576
mood disorders, 3:1207
schizophrenia, 4:1622

Electrodes, fetal scalp, 2:672
Electrodessication, 1:261
Electroencephalic audiometry, 1:209
Electroencephalogram (EEG),
2:667–670, 669
attention-deficit/hyperactivity

disorder, 1:206
breath holding spells, 1:293
hypotonia, 2:966
movement disorders, 3:1219–1220
neurofibromatosis, 3:1306
pervasive developmental disorders,

3:1434
seizures, 4:1635
sleep disorders, 4:1681
somnambulism, 4:1698
stroke, 4:1765
Sturge-Weber syndrome, 4:1774

Electrolyte balance
dehydration and, 2:560–563
heat disorders and, 2:863, 866
hyperglycemia and, 2:932
ileus and, 3:975
intravenous rehydration for,

3:1028–1030
near-drowning and, 3:1295
prickly heat and, 3:1522
protein-energy malnutrition and,

3:1524, 1525
See also Fluid balance

Electrolyte replacement solutions. See
Oral rehydration solutions

Electromyography
brachial plexopathy, 1:283
Charcot-Marie-Tooth disease, 1:365,

367
dermatomyositis, 2:583
hypotonia, 2:966
movement disorders, 3:1219
muscle spasms and cramps, 3:1246
muscular dystrophy, 3:1252
myotonic dystrophy, 3:1269
spasticity, 4:1705
wryneck, 4:1961

Electron beam therapy. See Radiation
therapy

Electronic fetal monitoring, 2:670–673,
672, 673
antepartum testing, 1:124–125, 126
cesarean section, 1:360
childbirth, 1:402
prenatal surgery, 3:1516

Electronic fluency aids, 4:1776
Electronic platelet counting, 3:1458
Electronic thermometers, 2:747
Electronystagmography (ENG), 2:623
Electrophoresis

common variable
immunodeficiency, 1:456–457

hemoglobin (Hgb), 2:744–746,
4:1826–1827

Electrophysiological tests, auditory,
1:208–209, 212

Electroretinogram (ERG), 3:1333
Elementary and Secondary Education
Act (ESEA), 1:242, 2:655

Elementary school retention,
3:1573–1574

Elidel. See Pimecronlimus
Elimination diet, 2:673–675

atopic dermatitis and, 1:190, 191,
192

description, 2:773
eosinophilic gastroenteropathies and,

2:689
lactose intolerance and, 3:1066
sinusitis and, 4:1671

ELISA (Enzyme-linked immunosorbent
assay), 3:1596

ELLs (English language learners),
1:242–243

ELM Scale, 2:590, 3:1070
Embolism

cerebral, 4:1762–1763
pulmonary, 3:1564, 1565

Embolization, 1:261
Embryonic stem cell transplantation,
3:1172

Embryos, 3:1507–1509
Emend. See Aprepitant
Emergency contraception, 3:1554
Emergency medical care

hospitalization for, 2:923
for maxillofacial trauma,

3:1153–1154
for Reye’s syndrome, 3:1583

Emery-Dreifuss muscular dystrophy
(EDMD), 3:1249–1255

Emesis. See Vomiting
EMG. See Electromyography
Emmenagogues, 3:1346
Emollients, 4:1831
Emotional abuse, 1:392–396, 394
Emotional disorders

adjustment disorders and, 1:31
battered child syndrome and, 1:222
itching from, 3:1040
special education for, 4:1713

Emotional growth boarding schools,
1:82–83, 84

Emotional intelligence, 4:1692
Emotions

in adolescence, 1:34
attachment behavior and, 1:200–201
play and, 3:1460
psoriasis and, 3:1529
Reye’s syndrome and, 3:1585
school phobia and, 4:1624

Emphysema, 3:1141
Employment, mothers. SeeWorking
mothers

Empty calories, 3:1328
Enamel hypoplasia, 2:566
Enbrel, 3:1528
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Encephalitis, 2:675–678, 677
acyclovir for, 1:152
adenovirus infections and, 1:27
antibiotics for, 1:134
cerebrospinal fluid analysis for,

1:354
electroencephalogram for, 2:668
fifth disease and, 2:755
with genital herpes, 3:1414
Japanese, 2:676, 677–678, 4:1899
measles and, 3:1157, 1158
mental retardation from, 3:1171
mumps, 3:1240, 1242
Rocky Mountain spotted fever and,

3:1592
Encephalocele, 1:480, 482
Encephalofacial angiomatosis. See
Sturge-Weber syndrome

Encephalomyelitis, 2:675, 3:1546
Encephalomyopathy, mitochondrial,
3:1195, 1196

Encephalopathy
hypoxic, 4:1635
myoneurogenic gastrointestinal,

3:1196
neonatal, 3:1043

Encephalotrigeminal angiomatosis. See
Sturge-Weber syndrome

Encopresis, 2:678–680
Endarterectomy

carotid, 4:1767
renal vein, 3:1565

Endemic syphilis. See Bejel
Endocarditis

heart murmurs from, 2:858, 862
infective, 3:1137, 1139
listeriosis and, 3:1112
prosthetic valve, 4:1739
tetralogy of Fallot and, 4:1821

Endocrine disorders
bone age assessment for, 4:1673
craniosynostosis and, 1:520
diabetes mellitus and, 2:598
dwarfism and, 2:645
myopathies, 3:1262

Endocrinologists, 4:1944
Endoderm, 3:1507
Endometriosis, 3:1319
Endometrium, 3:1166
Endorphins, 3:1388, 1390
Endoscopic retrograde
cholangiopancreatography (ERCP),
3:1045

Endoscopy
eosinophilic gastroenteropathies,

2:687
fluoroscopy for, 4:1963
foreign objects, 2:783
irritable bowel syndrome, 3:1037
nosebleeds, 3:1320
sinusitis, 4:1670
upper gastrointestinal, 2:814
See also Laryngoscopy

Endothelin-3 gene, 2:906
Endothelin-B receptor gene, 2:906

Endothelin converting enzyme, 2:906
Endpoint nystagmus, 3:1332
Enema

air, 3:1024
for constipation, 1:501
for encopresis, 2:679
See also Barium enema

Energy release, 3:1462
ENG (Electronystagmography), 2:623
Engerix-B, 2:884
English as a second language,
1:242–244, 2:846

English immersion programs, 1:242
English language learners (ELLs),
1:242–243

English language status, 1:243
Enteral nutrition

cystic fibrosis, 1:544
malnutrition, 3:1132
movement disorders, 3:1223
necrotizing enterocolitis,

3:1297–1298
Patau syndrome, 3:1397
spasticity, 4:1708
stroke, 4:1768
See also Feeding tubes; Parenteral

nutrition
Enteric-coated tablets, 2:698
Enterobacter aerogenes, 3:1371
Enterobacteriacae, 2:680
Enterobacterial infections, 1:546,
2:680–683

Enterobius vermicularis. See Pinworms
Enterocolitis

Hirschsprung’s disease and, 2:906,
907

necrotizing, 2:681, 3:1296–1298
Enterohemorrhagic Escherichia coli,
2:681

Enteropathogenic Escherichia coli,
2:681

Enteropathy, protein-losing, 2:684, 685
Enterotoxigenic Escherichia coli, 2:681
Enterovirus 72, 2:878
Enteroviruses

meningitis from, 3:1160
polioviruses, 3:1477–1478
roseola from, 3:1594

Entertainment Software Rating Board
(ESRB), 4:1915

Enucleation, 3:1579, 1580
Enuresis. See Bed-wetting
Environmental factors

bonding, 1:275
bulimia nervosa, 1:306
cancer, 1:320–321
color blindness, 1:450
conduct disorder, 1:470
congenital amputation, 1:476
congenital brain defects, 1:481
congenital heart disease, 1:485–487
conjunctivitis, 1:498
cough, 1:515
creativity, 1:528
developmental abnormalities, 3:1510

dwarfism, 2:645
food poisoning, 2:776
hypogonadism, 2:956
hypothyroidism, 2:961
language delay, 3:1067–1068
mental retardation, 3:1170, 1171
migraine headaches, 2:848–849
mitochondrial disorders, 3:1197
patent ductus arteriosus, 3:1399
personality development, 3:1425,

1426
psoriasis, 3:1527
schizophrenia, 4:1620–1621
shyness, 4:1659
sore throat, 4:1701

Enzyme assays,
mucopolysaccharidoses, 3:1230

Enzyme-linked immunosorbent assay
(ELISA), 3:1596

Enzyme replacement therapy, 3:1105,
1424

Enzymes
carbohydrate intolerance and, 1:331,

332
digestive, 1:541
porphyrias and, 3:1485–1489

Eosinophilic colitis, 2:684–689
Eosinophilic duodenitis, 2:684–689
Eosinophilic esophagitis, 2:684–689
Eosinophilic gastroenteritis, 2:684–689
Eosinophilic gastroenteropathies,
2:683–690

Eosinophilic granuloma, 2:908–910
Eosinophils, 1:354, 2:684, 686
Ephedra, 3:1338
Ephedrine, 2:639
Epi-Pen, 1:64, 100, 101
EpicCare Growth Chars, 2:588
Epidemic impetigo, 3:991–992
Epidemic parotitis. SeeMumps
Epidemics

influenza, 3:1004
polio, 3:1477

Epidural anesthesia, 1:286, 403
Epidural hematomas, 2:841
Epiglottitis, 2:690–692, 690–692

hemophilus, 2:875, 901, 4:1761
pneumonia and, 3:1465
vs. croup, 1:533

Epilation. See Alopecia
Epilepsy, 4:1633–1637

antiepileptics for, 1:142–144
autism and, 1:216
celiac disease and, 1:345
demographics, 4:1634
focal, 1:142
head injuries and, 2:841, 843
high-risk pregnancy and, 2:903
impulse control disorders and, 3:993
myoclonus with ragged red fibers,

3:1196
from perinatal cytomegalovirus,

3:1414
psychomotor, 1:142
tonic-clonic, 1:142
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video game-related seizures and,
4:1915–1916

See also Anticonvulsants; Seizures
Epinephrine

for airway obstruction, 2:913
for anaphylaxis, 1:64, 66, 100, 101,

2:637
for angioedema, 2:637
antidepressants and, 1:139
for asthma attacks, 2:637
for croup, 1:533
decongestants and, 2:558
description, 4:1746
for insect sting allergy, 3:1009
smoking and, 4:1687

Epiphyseal plate, 4:1673
Episiotomy, 1:400
Epistaxis. See Nosebleeds
Epivir. See Lamivudine
Epoeitin, 4:1766
EPP (Erythropoietic protoporphyria),
3:1486, 1488, 1489

Epstein, Bruce A., 3:1408
Epstein-Barr virus

cancer and, 1:321
encephalitis from, 2:675
idiopathic thrombocytopenia purpura

from, 3:971
infectious mononucleosis from,

3:1002–1004
sore throat from, 4:1700–1701
TORCH test for, 4:1854

Epworth Sleepiness Scale (ESS), 3:1279
Equal Protection Clause, 1:309, 2:920
Equanil. SeeMeprobamate
Equine encephalitis, 2:676, 677
Equity and justice, 3:1210
Equity pedagogy education, 3:1232
Erb Engram elbow, 1:286
Erb/Klumpke palsy. See Total plexus
palsy

Erb’s palsy, 1:281–288
ERCP (Endoscopic retrograde
cholangiopancreatography), 3:1045

Erection disorders, 2:957
ERG (Electroretinogram), 3:1333
Ergot poisoning, 3:1473
Ergotamine, 2:850, 3:1064
Erickson hypnotherapy, 4:1881
Erikson, Erik, 3:1425
Ertapenem, 3:1468
Erythema infectiosum. See Fifth disease
Erythema marginatum, 3:1585
Erythema migrans rash, 3:1117, 1118,
1119

Erythroblastosis fetalis, 2:692–697, 696
Erythroblasts, 2:693
Erythrocyte sedimentation rate, 3:1050
Erythrodermic psoriasis, 3:1526
Erythrohepatic protoporphyria. See
Erythropoietic protoporphyria

Erythromycins, 1:134–135, 2:697–699
for acne, 1:8, 9, 129
allergies to, 2:636
for bronchitis, 1:300

for chlamydia, 3:1416
for conjunctivitis, 1:498
for cyclic vomiting syndrome, 1:538
for diphtheria, 2:614
for hemophilus infections, 2:876
for human bites, 2:928
for inclusion conjunctivitis, 3:996
for lymphadenitis, 3:1123
for pneumonia, 3:1468
for rat-bite fever, 3:1559
for strep throat, 4:1756
for stys and chalazia, 4:1780
for whooping cough, 4:1942

Erythropoeitin, 4:1827
Erythropoiesis, 3:1031
Erythropoietic porphyria, congenital,
3:1486, 1487, 1489, 1490

Erythropoietic protoporphyria (EPP),
3:1486, 1488, 1489

Erythropoietic uroporphyria, congenital,
3:1486, 1487, 1489, 1490

Eryzole. See Erythromycins
Eschar, 1:313
Escherichia coli

enterobacterial infections from,
2:680–683

enterohemorrhagic, 2:681
enteropathogenic, 2:681
enterotoxigenic, 2:681
food poisoning, 2:776, 777, 780
meningitis, 3:1160
urinary tract infections, 1:546

Escitalopram, 1:139, 140
ESEA (Elementary and Secondary
Education Act), 1:242, 2:655

Eskalith. See Lithium
Eskimo children, 2:853
Esomeprazole, 2:815
Esophageal atresia, 2:699–702, 702,
4:1869

Esophageal manometry, 2:814–815
Esophageal pouch, 2:701
Esophageal sphincter, lower,
2:812–815, 816

Esophagitis
eosinophilic, 2:684–689
gastroesophageal reflux disease and,

2:813, 815
Esophagogastroduodenoscopy, 2:814
Esophagus

foreign objects in, 2:782
tracheoesophageal fistula of,

4:1869–1870
Esotropia, 2:658, 3:1332, 4:1751–1753
ESRB (Entertainment Software Rating
Board), 4:1915

ESS (Epworth Sleepiness Scale), 3:1279
Essential fatty acids

for acne, 1:9
for fever of unknown origin, 2:752
for immunoglobulin deficiency

syndromes, 3:989
vegetarianism and, 4:1911
See also Omega-3 fatty acids;

Omega-6 fatty acids

Essential oils, 3:1590, 4:1831
See also specific essential oils

Essential thrombocytopenia. See
Idiopathic thrombocytopenic purpura

Estradiol, 1:88
Estriol, 1:80
Estrogen

for acne, 1:9
amenorrhea and, 1:90
breast development and, 1:289
caffeine and, 1:317
erythromycins and, 2:698
hypogonadism and, 2:955, 957
menstrual cycle and, 3:1166
for nosebleeds, 3:1320
in oral contraceptives, 3:1351
premenstrual syndrome and, 3:1504,

1505
for Turner syndrome, 4:1891
for von Willebrand disease, 4:1928

Etanercept, 4:1906
Ethmoid sinsuses, 4:1670
Ethosuximide, 1:142, 143
Ethotoin, 1:143
Etoposide, 1:369
Etretinate, 1:129, 130
Eucalyptus

for common colds, 1:454
for prickly heat, 3:1522
for sore throat, 4:1702
in therapeutic baths, 4:1831

Euflex. See Flutamide
Eulexin. See Flutamide
Euphrasia officinalis. See Eyebright
Eustachian tubes, 1:26, 2:853–854,
3:1272, 1373, 1374

Evening primrose oil
for common variable

immunodeficiency, 1:457
for dermatitis, 2:578
for fever of unknown origin, 2:752
for immunoglobulin deficiency

syndromes, 3:989
nonsteroidal anti-inflammatory

drugs and, 3:1318
for psoriasis, 3:1529
vegetarian diet and, 3:1331

Evoked otoacoustic emissions (OAE),
2:855

Evoked potentials
auditory, 1:212, 3:1306
for movement disorders, 3:1220
for stroke, 4:1765

Evoked response potential (EVR),
3:1333

Ewing’s sarcoma, 4:1611, 1613–1614
Ex utero intrapartum treatment (EXIT),
3:1514

Exaggeration, 3:1113
Excessive sweating, 2:935–937
Excision. See Surgery
Exercise, 2:702–706, 705

asthma and, 1:180, 2:704
ataxia telangiectasia and, 1:183
atrial septal defect and, 1:198

Exercise
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breathing, 4:1683
bruises from, 1:302
cardiovascular conditioning, 2:703
for congenital hip dysplasia, 1:494
constipation and, 1:500
for dermatomyositis, 2:583
diabetes mellitus and, 2:602
for dysmenorrhea, 2:652
food allergies from, 1:100
for headache prevention, 2:850
for high cholesterol, 1:417, 418–419
for hypertension, 2:945, 947
for hypothyroidism, 2:963
immune system development and,

3:980
for juvenile arthritis, 3:1050, 1051
for Marfan syndrome, 3:1141
for movement disorders, 3:1220
muscle spasms and cramps from,

3:1245
for muscular dystrophy, 3:1253
for numbness and tingling, 3:1323
obesity and, 3:1339
osteogenesis imperfecta and, 3:1366,

1367
pain and, 3:1387
for pain management, 3:1390
physical play and, 3:1460
Prader-Willi syndrome and, 3:1496
premenstrual syndrome and, 3:1506
psoriasis and, 3:1529
for scoliosis, 4:1628–1629
for spasticity, 4:1705
strength and resistance training,

2:703
for stroke, 4:1766
temperature and, 3:1245
vocal cord dysfunction and, 4:1923
warm-up, 2:704
for wryneck, 4:1961
yoga for, 4:1967

Exercise-induced asthma, 1:180, 2:704
Exhaustion, heat, 2:863–866
EXIT (Ex utero intrapartum treatment),
3:1514

Exotropia, 4:1751–1753
Expectorants, 2:706–707

for bronchitis, 1:300
for coughs, 1:516

Explosive disorder, intermittent,
3:992–994, 1015–1019

Expressive aphasia, 3:1068, 1069, 1071,
1075

Expressive language development,
3:1072

Expressive language disorders, 3:1069,
1257

Expressive One-Word Picture
Vocabulary Test, 2:590

Expressive play, 3:1460
Exstrophy, bladder, 1:478–480
Extended family field, 2:731–732
Extensor tendon, 2:927
External beam radiation therapy. See
Radiation therapy

External cephalic version, 1:296, 401
Extinction (Discipline), 2:617
Extracorporeal membrane oxygenation
(ECMO), 1:168, 2:707–709

Extracurricular activities, 2:709–712
Extraocular retinoblastoma, 3:1579,
1580

Extravasation, 3:1030
Extreme sports, 4:1727
Extrinsic enamel coloration, 2:566
Extroversion, 3:1260, 4:1659
Exuberant children, 4:1812, 1813
Eye cancer, 1:321

See also Retinoblastoma
Eye charts, 1:86
Eye contact, 1:460
Eye damage. See Vision impairment
Eye development, 2:713–715, 714
Eye disorders

albinism and, 1:44–45, 46
atopic dermatitis and, 1:188
conjunctivitis, 1:497–499
cytomegalovirus infections and,

1:549
herpes infections, 1:153
Marfan syndrome and, 3:1138, 1141
nail-patella syndrome and, 3:1276

Eye drops
conjunctivitis, 1:498
corneal abrasion, 1:512–513
strabismus, 4:1753

Eye examinations, 3:1582
Eye exercises, 4:1753
Eye infections, herpes, 1:445
Eye injuries

corneal abrasion, 1:511–514
foreign objects in, 2:782, 783,

3:1154, 4:1957
maxillofacial trauma and, 3:1154
non-penetrating, 1:512

Eye make-up, 4:1780
Eye movement recordings, 3:1333
Eye movements

nystagmus and, 3:1332–1335
vision development and, 2:714

Eye-muscle coordination. See Hand-eye
coordination

Eye patches, 1:86–87, 513, 4:1753
Eye protection, 1:514
Eye strain, 3:1265
Eye tumors, 4:1888
Eye washes, 4:1779, 1780
Eyebright

allergic rhinitis, 1:58
common colds, 1:454
sinusitis, 4:1671

Eyebrows, 3:1101
Eyeglasses, 2:715–719, 718

albinism, 1:46
myopia, 3:1266
nystagmus, 3:1333
strabismus, 4:1753
tinted, 3:1333
See also Contact lenses

Eyelashes, 3:1101

Eyelid infections, 4:1778–1781
Eyes, removal of, 3:1579, 1580

F
Fabry’s disease, 3:1104–1105
Facial angiofibroma, 4:1888
Facial deformities

craniosynostosis, 1:519–523
cri du chat syndrome and, 1:530
malocclusion and, 3:1134
Marfan syndrome and, 3:1138
Patau syndrome and, 3:1396, 1397

Facial features
acromegaly and, 1:12
DiGeorge syndrome and, 2:610
Down syndrome and, 2:626
Ehlers-Danlos syndrome and, 2:661
fetal alcohol syndrome and, 2:741
fragile X syndrome and, 2:794
Klinefelter syndrome and, 3:1057
muscular dystrophy and, 3:1252
peroxisomal disorders and,

3:1422–1423
Prader-Willi syndrome and, 3:1494
Williams syndrome and, 4:1943

Facial hair, 3:1536
Facial hyperhidrosis, 2:936
Facial injuries, maxillofacial trauma,
3:1151–1156

Facial paralysis, Bell’s palsy,
1:232–238

Facioscapulohumeral muscular
dystrophy (FSH), 3:1249–1255, 1263

Factitious disorders, 3:1533
Factor VII deficiency, 1:429–433
Factor VIII, 4:1928
Factor VIII deficiency, 1:429–433,
2:871–875, 4:1925–1930

Factor IX deficiency, 1:429–433,
2:871–875

Factor XI deficiency, 1:429–433,
2:871–875

Fading therapy, 3:1257
Failure to progress (Labor), 1:360
Failure to thrive, 2:721–724

celiac disease and, 1:344
heart murmurs and, 2:858
peroxisomal disorders and, 3:1422,

1423
Prader-Willi syndrome and,

3:1494
spasticity in, 4:1708

Fallopian canal, 1:234
Falls

demographics, 4:1603
maxillofacial trauma from, 3:1152
nasal trauma from, 3:1286
nosebleeds from, 3:1319
prevention, 1:408, 4:1605
spinal cord injuries from, 4:1721
strains and sprains from, 4:1734
subdural hematoma from, 4:1781
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False strabismus, 4:1751–1752
Famciclovir

cold sores, 1:445
genital herpes, 3:1416
herpes simplex, 2:899
sexually transmitted diseases,

4:1652
shingles, 1:385

Familial dysautonomia, 1:293, 2:965
Familial endocrine adenomatosis. See
Multiple endocrine neoplasia
syndromes

Familial Mediterranean fever,
2:724–728

Familial multiple neoplasia. See
Multiple endocrine neoplasia
syndromes

Familiarization play, 3:1460
Families and Schools Together (FAST)
Track Program, 1:16–17

Family, 2:728–731, 730
adolescence and, 1:35–36, 3:1407
anorexia nervosa and, 1:117
antisocial behavior and, 1:147
antisocial personality disorder and,

1:150
blended, 4:1743
child development and, 3:1395
conduct disorder and, 1:470
creativity and, 1:528
Down syndrome and, 2:627
dyslexia and, 2:650
gangs and, 2:806
Head Start programs and, 2:846
homeostasis, 2:731
homosexuality and, 2:919
nuclear, 2:727, 731
personality development and, 3:1426
Prader-Willi syndrome and, 3:1497
reunification of, 2:787
runaways and, 3:1599, 1600
social competence and, 4:1696–1697
spokesperson, 2:923
See also Single-parent families;

Stepfamilies
Family assessment, 2:593
Family childcare providers, 2:552
Family counseling, 2:846
Family-ecological systems approach,
2:732

Family field, extended, 2:731–732
Family therapy, 2:731–734

adjustment disorders, 1:31
alternative schools, 1:83
anorexia nervosa, 1:119
antisocial personality disorder, 1:151
anxiety, 1:156
attention-deficit/hyperactivity

disorder, 1:205
bipolar disorder, 1:253
bulimia nervosa, 1:307
conduct disorder, 1:471
dermatomyositis, 2:583
home-based, 2:733
impulse control disorders, 3:994

mental retardation, 3:1172, 1173
mutism, 3:1258
obesity, 3:1340
oppositional defiant disorder, 3:1349
personality disorders, 3:1430
post-concussion syndrome, 3:1492
psychosocial personality disorders,

3:1534
runaways, 3:1601
schizophrenia, 4:1622
school phobia, 4:1625
separation anxiety, 4:1644

Famotidine, 2:815
Famvir. See Famciclovir
Fanconi syndrome, 4:1820
Fansidar. See Pyrimethamine
Fantasy life, 3:1113–1114
Fantasy play, 1:526–527, 3:1459
Far-sightedness. See Hyperopia
Farm injuries, 3:1152, 1154–1155
Fasciculation, 3:1244, 1245
Fasciitis, necrotizing, 4:1756, 1757,
1758

Fast-acting insulin, 2:601
Fast food, 3:1330, 4:1911
FAST Track Program, 1:16–17
Fasting hypoglycemia, 2:952, 953
Fasting plasma glucose test, 1:270–271,
272, 2:599

Father-coached childbirth, 1:404
Fathers

single, 2:619, 4:1667
working mothers and, 4:1951–1952,

1953
Fatigue, 1:372, 4:1803, 1952
Fats (dietary)

atrial septal defect and, 1:196
biliary atresia and, 1:240
cystic fibrosis and, 1:543–544
hypertension and, 2:947
irritable bowel syndrome and,

3:1037
polyunsaturated, 1:419
recommendations for, 3:1328
saturated, 2:947, 3:1328
for school age children, 3:1330
stroke and, 4:1768
for toddlers, 3:1329

Fatty acids
essential, 1:9, 2:752, 3:989, 4:1911
hyperglycemia and, 2:932
polyunsaturated, 1:418
trans, 1:419
very long chain, 3:1422, 1423
See also Omega-3 fatty acids;

Omega-6 fatty acids
Favoritism, 4:1813
FBN1 gene, 1:485
FBNI (fibrillin gene), 3:1137, 1139
FDA. See Food and Drug
Administration

Fear, 2:734–737
anxiety and, 1:155
bonding and, 1:275
crying from, 1:536

death and, 2:555
of hospitalization, 2:924, 926
of MRI, 3:1128
mutism and, 3:1256–1257
play and, 3:1460
rational vs. irrational, 2:734
of strangers, 2:735
vs. phobias, 3:1440

Febrile seizures, 2:737–740, 748,
3:1594, 1595

Fecal impaction, 2:679
Fecal incontinence. See Encopresis
Fecal-oral transmission

hand-foot-mouth disease from, 2:839
hepatitis A from, 2:877
polio from, 3:1478
rotavirus infections from, 3:1595

Fecal polio tests, 3:1479
Fecal protein loss test, 2:686
FECH gene (Ferrochelatase), 3:1488
Federal child custody laws, 1:396–398
Feeding problems

cleft lip and palate and, 1:425
colic and, 1:448
congenital heart disease and,

2:861–862
Edwards’ syndrome and, 2:658
hypotonia and, 2:964, 967
Patau syndrome and, 3:1397
premature infants and, 3:1501, 1502
from stroke, 4:1767
tracheoesophageal fistula and,

4:1869
Feeding tubes, 2:860–861, 3:974

See also Enteral nutrition
Feeling personality type, 3:1260
Feelings, lack of, 1:149
Feet

flat, 3:1138, 1245
hyperhidrosis of, 2:935–937

Feingold, Ben, 1:203
Felbamate, 1:142, 143
Felbatol. See Felbamate
Female athlete triad, 1:89, 90,
3:1344–1345, 1346, 1347

Female condoms, 1:466–470, 508, 510t,
2:912

Female genital mutilation, 1:420–422
Females. See Girls; Women
Feminization, 2:956
Fennel, 3:1050
Fentanyl, 3:1282
Ferrochelatase gene (FECH), 3:1488
Ferrous sulfate, 3:1031
Fertility drugs, 3:1237, 4:1893
Fertility loss. See Infertility
Fertilization. See Conception
Fetal abnormalities. See Birth defects
Fetal alcohol syndrome, 2:740–744, 743

developmental delay and, 2:594
DiGeorge syndrome and, 2:612
mental retardation from, 3:1171

Fetal Alcohol Syndrome (Streissguth),
2:742

Fetal asphyxia, 2:671

Fetalasp
h
yxia
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Fetal assessment. See Antepartum
testing; Fetal monitoring

Fetal cell transplantation, 3:1222
Fetal development. See Prenatal
development

Fetal distress, 1:360, 2:670–673
Fetal echocardiography, 1:125, 487
Fetal heart rate

antepartum testing for, 1:124–125,
126

average, 2:672
cesarean section and, 1:360
electronic monitoring of, 2:670–673
monitoring, 1:402
uterine contractions and, 2:673

Fetal hemoglobin, 1:246, 4:1665
Fetal hemoglobin test, 2:744–746
Fetal injury, from amniocentesis, 1:94
Fetal monitoring, 2:670–673, 672, 673

for antepartum testing, 1:124–125,
126

for cesarean section, 1:360
during childbirth, 1:402

Fetal movement, 1:124
Fetal stroke, 1:349
Fetal surgery, 3:1511–1517, 4:1718
Fetoscopic laser surgery, 3:1514, 1515
Fetoscopic temporary tracheal
occlusion, 3:1513

FEV1 (Forced expiratory volume in one
second), 3:1540

Fever, 2:746–750, 748
acetaminophen for, 1:5
familial Mediterranean, 2:724–728
febrile seizures and, 2:737–740
hospital-acquired, 2:750
immunosuppression, 2:750
low-grade, 2:739, 747
nightmares from, 3:1313
polio vaccines and, 3:1481
rat-bite, 3:1558–1559
Reye’s syndrome and, 3:1583
roseola and, 3:1593–1594, 1595
rubella and, 3:1597
treatment, 2:739
See also Antipyretics

Fever of unknown origin, 2:750–753
Feverfew, 3:1318
Fexofenadine, 1:57, 63, 145
Fiber (dietary)

constipation and, 1:501, 503, 3:1082
encopresis and, 2:679
hypothyroidism and, 2:963
intestinal obstruction prevention and,

3:1025
irritable bowel syndrome and,

3:1037
myotonic dystrophy and, 3:1270
toddlers and, 3:1329
vegetarian diet and, 3:1330

Fibric acid derivatives, 1:417
Fibrillin, 3:1136, 1137
Fibrillin gene (FBNI), 3:1137, 1139
Fibrin, 1:429, 2:871
Fibrinolytic inhibitors, 4:1928

Fibroblast growth factor receptors,
1:521

Fibroma, subungual, 4:1888
Fibromyalgia, 3:1314
Fibrosarcoma, 4:1611
Fibrosis, interstitial, 1:27
Fifth disease, 2:754–756, 755
Fights

nosebleeds from, 3:1319
sibling rivalry and, 4:1661–1662
video games and, 4:1915
See also Aggressive behavior;

Violence
Filgrastim, 1:373, 2:940
Fine motor skills, 2:756–760, 758t, 759

Bayley Scales for, 1:224
Charcot-Marie-Tooth disease and,

1:368
development tests for, 1:225,

2:587–589, 759
developmental delays in, 2:596,

758–760
disorders of, 3:1089
hand-eye coordination and,

2:836–838
handedness and, 2:835
hypotonia and, 2:966
play and, 3:1460

Finger dexterity, 2:759
Finger injury immobilization, 3:976
Fingernail abnormalities, 3:1275–1277
Fingernails, 3:1032
Fingers

congenital amputation of, 1:476–478
malformations, 3:1482–1484

Fingertip injuries, 2:760–763
Finn chamber test, 1:505
Fire ants, 3:1007, 1010
Fire injuries. See Burns; Smoke
inhalation

Firearms
access to, 4:1791
injuries from, 3:1085, 1087, 4:1606
as toys, 4:1867–1868

Fires
prevention, 4:1686
setting, 3:992–994

First-degree burns, 1:312–316, 314
Firstborn children, 1:256, 257, 258
FISH (Fluorescence in-situ
hybridization). See Chromosome
analysis

Fish oils
for common variable

immunodeficiency, 1:457
for fever of unknown origin, 2:752
for hypertension, 2:948
for immunoglobulin deficiency

syndromes, 3:989
vegetarian diet and, 3:1331
See also Omega-3 fatty acids

Fistula
arteriovenous, 1:165–166
H type, 4:1869–1870
tracheoesophageal, 4:1869–1870

Five-day measles. SeeMeasles
5-fluourouracil. See Fluourouracil
5p minus syndrome. See Cri du chat
syndrome

FK506. See Tacrolimus
Flacid paralysis, 3:1477, 1478
Flagyl. SeeMetronidazole
Flaps (Surgical), fingertip, 2:762
Flat bones, 4:1673
Flat feet, 3:1138, 1245
Flat warts, 4:1932–1933
Flavenoids, 3:1050
Flaxseed, powdered, 1:503
Flaxseed oil

for calcium deficiency, 3:1181
for common variable

immunodeficiency, 1:457
for dermatitis, 2:579
for fever of unknown origin, 2:752
for high cholesterol, 1:418
for immunoglobulin deficiency

syndromes, 3:989
vegetarian diet and, 3:1331, 4:1912

Flesh-eating bacteria, 4:1758
Flex-time work, 4:1952–1953
Flexibility, 2:703–704
Flexible morality, 3:1212
Flexon, 2:716–717
Flies, bazaar, 4:1871
Flooding (therapeutic), 3:1442
Floppy infant syndrome. See Hypotonia
Florinef. See Fludrocortisone
Flossing, 3:1355, 1355–1356
Flow-volume loops, 4:1761, 1924
Flu. See Influenza
Flu vaccines, 2:763–765, 763–765,
3:1006
allergies to, 1:61
internasal, 1:234, 4:1938
pneumonia and, 3:1469
schedules, 4:1900t
vs. anti-influenza drugs, 1:154

Fluconazole, 1:327
Fludarabine, 3:1097
Fludrocortisone, 1:474
Fluency aids, electronic, 4:1776
Fluency disorders, 4:1716–1717
Fluency training, 4:1716
Fluharty Preschool Speech and
Language Screening, 2:591, 3:1070

Fluid balance
constipation and, 1:500, 501
dehydration and, 2:560–563
heat disorders and, 2:863, 866
intravenous rehydration for,

3:1028–1030
mineral deficiencies and, 3:1180
muscle spasms, cramps and, 3:1245
protein-energy malnutrition and,

3:1524
See also Electrolyte balance

Fluid replacement, 2:561–562
for adenovirus infections, 1:28–29
after vomiting, 3:1292
for burns, 1:313
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for dehydration, 2:561–562
for diarrhea, 2:608, 609
for fever of unknown origin, 2:752
for food poisoning, 2:779
for gastroenteritis, 2:810
for heat disorders, 2:865
intravenous, 3:1028–1030, 1565
for mineral deficiencies, 3:1180
for muscle spasms and cramps,

3:1246, 1248
for pneumonia, 3:1468
for prickly heat, 3:1522
for shigellosis, 4:1657
for strep throat, 4:1757
See also Oral rehydration solutions;

Rehydration
Fluid retention. See Edema
Flumadine. See Rimantidine
Fluorescence in-situ hybridization
(FISH). See Chromosome analysis

Fluorescent antibody test, rabies, 3:1544
Fluoridation, 2:765–769, 768,
4:1850–1851

Fluoride supplements, 2:767
Fluoride toothpaste, 3:1354, 1356, 1360
Fluorides, 2:765–769

role of, 3:1187
topical, 2:765, 768

Fluorine, 2:765
Fluoroquinolones, 1:134

cystitis, 1:547
shigellosis, 4:1657

Fluoroscopy, 4:1963
Fluorosis, 2:768
Fluourouracil, 1:369, 3:1416
Fluoxetine

anorexia nervosa, 1:119
attention-deficit/hyperactivity

disorder, 1:205
bipolar disorder, 1:252
bulimia nervosa, 1:307
depression, 1:139, 140
depressive disorders, 2:574
fears, 2:736
intermittent explosive disorder,

3:1017
mood disorders, 3:1207
movement disorders, 3:1221
obsessive-compulsive disorder,

3:1342
phobias, 3:1442
premenstrual syndrome, 3:1505
Tourette syndrome, 4:1860

Flutamide, 1:474
Fluticasone propionate, 2:687
Flutter device, 1:376, 377, 544
Fluvoxamine

obsessive-compulsive disorder,
3:1342

phobias, 3:1442
Tourette syndrome, 4:1860, 1880

FMR-1 gene, 2:793–794, 795
FMRI (Functional magnetic resonance
imaging), 3:1127, 4:1812–1813

Focal dystonia, 3:1218

Focal epilepsy, 1:142
Folacin. See Folic acid
Folate. See Folic acid
Folex. SeeMethotrexate
Folic acid, 2:769–771

for alopecia, 1:78
for anemia, 1:108, 109
for brain defect prevention, 1:482
canker sores and, 1:329
CDC on, 4:1719
for cleft lip and palate prevention,

1:425
for congenital amputation

prevention, 1:477
for psoriasis, 3:1529
recommended daily allowance for,

2:770, 4:1769
sources of, 4:1768–1769
for spina bifida prevention, 4:1717,

1719
for stomatitis, 4:1750
for stroke prevention, 4:1768–1769

Folic acid antagonists, 2:903
Folic acid deficiency, 1:107, 3:1032,
4:1920

Folic acid deficiency anemia, 1:105,
108, 3:1560

Folinic acid, 4:1865
Follicle stimulating hormone (FSH)

hypogonadism and, 2:956, 957
Klinefelter syndrome and,

3:1056–1057
menstrual cycle and, 3:1166
multiple pregnancy and, 3:1237

Fong disease. See Nail-patella syndrome
Fontan procedure, 1:489
Fontanelle, 3:1125
Food

choking on, 1:413, 4:1606
colic and, 1:448
comfort, 1:249
fast, 3:1330, 4:1911
gastroesophageal reflux disease and,

2:813
highly allergenic, 2:774
home canned, 1:279, 2:776, 778
hyperhidrosis and, 2:937
infants, 3:1063–1064, 1328
introduction of, 2:774
iron in, 3:1033, 1034
irritable bowel syndrome and,

3:1036
juvenile arthritis and, 3:1050–1051
lactose-containing, 3:1066
lead poisoning from, 3:1085
listeriosis precautions for,

3:1112–1113
migraine headaches and, 2:848–849
mucus-producing, 1:516
reintroduction of, 2:674
sugar-free, 2:607

Food additives, 2:772
Food allergens, 1:61, 64–65
Food allergies, 2:771–775

adenoid hyperplasia and, 1:26

allergic purpura and, 1:54
allergy shots for, 1:67
allergy tests for, 1:71–72
anaphylaxis from, 1:61, 64, 65–66,

100–101, 2:772–773, 775
antihistamines for, 1:145
attention-deficit/hyperactivity

disorder and, 1:203
bed-wetting and, 1:228
bone age assessment for, 4:1673
canker sores and, 1:330
causes of, 1:60, 61, 2:771–772
diarrhea from, 2:607
dizziness from, 2:623
eosinophilic gastroenteropathies

from, 2:689
exercise-induced, 1:100
food intolerances and, 1:332
food introduction and, 3:1328
headache and, 2:852
juvenile arthritis and, 3:1050
nausea and vomiting from, 3:1291
nutrition and, 3:1330
with pervasive developmental

disorders, 3:1434
rashes from, 3:1557
sinusitis from, 4:1671–1672
symptoms, 1:61
tests for, 1:62, 2:773
treatment, 1:65–66, 2:773
See also Elimination diet

Food and Drug Administration (FDA)
antidepressants, 1:140, 253, 2:574
atomoxetine, 1:205
axillary hyperhidrosis, 2:936
botulinum toxin, 2:936
chickenpox vaccine, 1:388
cochlear implants, 1:437
computed tomography, 1:462
condoms, 1:466–467
emergency contraception, 3:1554
ephedra, 3:1338
folic acid, 2:769
food poisoning, 2:776
growth hormone, 3:1454
high cholesterol, 1:416
lead poisoning, 3:1087
listeriosis, 3:1111
Lyme disease tests, 3:1118
motion sickness, 3:1215
neural prosthesis, 4:1722
onlanzapine, 4:1622
pediculicides, 3:1101
poisonous herbal medicine, 3:1474
rabies vaccines, 3:1548
SSRIs, 4:1625, 1642, 1644, 1683
sulfites, 2:772
sunscreen, 4:1797
tazarotene, 3:1528
vagus nerve stimulation, 4:1636
vegetarianism, 4:1909

Food and Nutrition Board, 2:767,
3:1187

Food challenge test
atopic dermatitis, 1:192

Fo
o
d
ch

allen
ge

test

2113GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



food allergies, 2:674, 773
lactose intolerance, 3:1066
sinusitis, 4:1671

Food colorings, 2:772
Food contamination, 3:1595, 1596
Food inspections, 3:1111
Food intolerances, 2:771–775

carbohydrate, 1:331–335, 2:797
gluten, 1:343–347, 2:772
hereditary fructose, 2:889–892
vs. food allergies, 1:332
See also Lactose intolerance

Food poisoning, 2:775–781
botulism, 1:276–280, 2:776, 777,

778, 779–780, 965
demographics, 2:776
diarrhea from, 2:607
enterobacterial infections from,

2:681
gastroenteritis from, 2:809, 811
meat, 4:1909
salmonella, 4:1608–1611, 1610
toxoplasmosis from, 4:1863–1864,

1865
Food preservatives, 2:772
Food sensitivities, 1:228, 2:623,
771–775

Foot deformities, 2:797, 3:1138
Foot ulcers, 2:601
Foot warts, 4:1931–1932, 1933, 1934
Football, 1:463, 465, 4:1729, 1732
Footling breech position, 1:401
Foramen ovale, 4:1873
Forced expiratory volume in one second
(FEV1), 3:1540

Forced vital capacity (FVC), 3:1540
Forceps delivery, 1:401
Forehead plaques, 4:1888
Foreign languages. See Languages
Foreign objects, 2:781–785, 3:1154

in ears, 2:782, 783, 3:1371, 1372,
1412, 1413

in eyes, 3:1154, 4:1957
nasal trauma from, 3:1285, 1286,

1289
otitis externa from, 3:1371, 1372
perforated eardrum from, 3:1412,

1413
stridor from, 4:1760–1762
See also Choking

Forensic medical examinations, 3:1553
Foreskin, 1:420, 420–421, 2:959, 960
Formal operational stage, 1:439–440,
441

Formula (infant)
biliary atresia and, 1:240
carbohydrate intolerance and, 1:333
casein-based, 1:333
cow milk based, 3:1034
digestion of, 3:1062
failure to thrive and, 2:722, 723
food allergies and, 2:775
fructose in, 2:889
gastroesophageal reflux disease and,

2:815

glycose polymer-based, 1:333
iron deficiency and, 3:1031, 1179,

4:1938
lactose intolerance and, 3:1066
necrotizing enterocolitis and, 3:1298
rice milk, 3:1066
soy-based, 1:333, 2:775, 889, 3:1066
vitamin D in, 4:1918

Forsythia, 1:454
Fortovase. See Saquinavir
Foscarnet, 1:153

for cytomegalovirus infections,
1:549

for encephalitis, 2:676
Foscavir. See Foscarnet
Foster care, 1:38, 397, 2:785–789
FPDL surgery, 1:262–263
Fracture reduction, 2:791, 3:1288
Fractures, 2:789–793, 792

compound, 2:789, 792
elbow, 3:1327
fingertip, 2:760, 761, 762
greenstick, 2:789, 792
hip, 2:791
immobilization for, 3:976–978
jawbone, 3:1153, 1154
nose, 3:1153–1154, 1284–1289,

1320
oligomenorrhea and, 3:1345, 1346
orbital, 3:1154
osteogenesis imperfecta and,

3:1365–1367
osteopetroses and, 3:1368–1370
simple, 2:789
skull, 2:841, 842, 843
sports-related, 4:1731, 1732
stress, 2:790, 4:1731
Turner syndrome and, 4:1890

Fragile X syndrome, 2:793–796, 795
developmental delay and, 2:594
mental retardation in, 2:793, 794,

3:1014, 1170
Frank breech position, 1:295, 296, 401
Frataxin, 2:796–797
Fraternal twins, 1:227, 3:1236, 1237,
4:1892–1894

Fraud, adoption, 1:38–39
FRAXA syndrome. See Fragile X
syndrome

Free radicals, 2:798, 4:1688–1689
Freezing (movement), 3:1219
Freiberg disease, 3:1363
French-Canadians, 3:1106–1107
Fresh frozen plasma, 1:432, 2:873
Freud, Sigmund, 4:1838
Freudian theory, 3:1211
Friedreich’s ataxia, 2:796–799, 3:1217
Friends

child development and, 4:1694
childcare by, 2:552
peer acceptance, 3:1402–1404
problems making, 4:1692–1695
shyness and, 4:1660

Frontal capillary hemangiomata, 3:1397
Frontal sinuses, 4:1669

Frostbite, 2:761, 799–802
Frostnip, 2:799–802
Fructosamine assay, 1:271, 272
Fructose, 1:331, 2:889, 890
Fructose 1-phosphate aldolase, 2:889
Fructose intolerance, hereditary,
2:889–892

Fruit, 3:1034
Frustration, 1:42, 535, 4:1803
FSH (Facioscapulohumeral muscular
dystrophy), 3:1249–1255, 1263

FSIQ (Full-scale IQ), 4:1737
Fucosyltransferase, 1:546
Fukuyama congenital muscular
dystrophy, 3:1249–1255

Full-scale IQ (FSIQ), 4:1737
Full-term pregnancy, 1:398
Fulvicin. See Griseofulvin
Functional bladder capacity, 1:228
Functional goals, 4:1722
Functional magnetic resonance imaging
(fMRI), 3:1127, 4:1812–1813

Functional skills, 1:19
Functional speech disorders,
3:1108–1110

Fundoplication, 2:815–816
Funerals, 2:557–558
Fungal infections

alopecia from, 1:76, 77–78
cough from, 1:515
cystic fibrosis and, 1:542
lymphadenitis and, 3:1122
otitis externa from, 3:1371
sinusitis from, 4:1670, 1671
See also specific infections

Furniture, infant, 1:409
Furosemide, 2:931
Fussing, infants, 1:534–537
FVC (Forced vital capacity), 3:1540

G
G-Mycin. See Gentamicin sulfate
GABA antagonists, 3:1333
Gabapentin, 1:97, 252
GABHS (Group A beta-hemolytic
streptococci), 4:1838–1839, 1840

GAD autoantibody test, 2:600
GAGs (Glycosaminoglycans), 3:1227,
1229

Gait
ataxia telangiectasia and, 1:182
Friedreich’s ataxia and, 2:797
neurologic exam for, 3:1309

Galactosamine-6-sulphatase, 3:1229
Galactose

carbohydrate intolerance and, 1:331
galactosemia and, 2:803
lactose intolerance and, 3:1065

Galactose-1-phosphate uridyl
transferase (GALT), 2:803

Galactosemia, 2:803–805
Galactoside beta-galatosidase, 3:1106
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Galant reflex, 3:1302
Galen’s Prophecy (Kagan), 4:1812
Galium aparine. See Cleavers
Gallbladder cancer, 2:938
Gallium scan, 3:1093
Gallop heart rhythm, 1:434
Gallstones, 1:542, 3:1291
GALT (Galactose-1-phosphate uridyl
transferase), 2:803

Gamble, Wendy, 3:1113
Gambling disorder, compulsive,
3:992–994

Games
play and, 3:1460
social competence and, 4:1694
video, 4:1660, 1679, 1866–1869,

1915–1917
Gamete intrafallopian transfer (GIFT),
3:1237

Gamma globulin. See Immunoglobulins
Ganciclovir, 1:153

for cytomegalovirus infections,
1:549

for encephalitis, 2:676
Gangbusters (Jackson), 2:805–806
Ganglion, parasympathetic, 2:906
Gangliosides, 4:1804–1806
Gangrene, 2:644
Gangs, 1:30, 2:805–808, 3:1407, 4:1884
Gantrisin. See Sulfisoxazole
Garages, childproofing, 1:409
Garamycin. See Gentamicin sulfate
Gardner, Howard, 3:1011–1012
Gargling

for common colds, 1:454
for sore throat, 4:1702
for strep throat, 4:1757
throat culture and, 4:1833

Garlic
for candidiasis, 1:328
for common colds, 1:454
for common variable

immunodeficiency, 1:457
for cystitis, 1:547
for fever of unknown origin, 2:752
for high cholesterol, 1:418
for hypertension, 2:948
for immunoglobulin deficiency

syndromes, 3:989
lead poisoning and, 3:1087
for lice infestation, 3:1101
for otitis externa, 3:1372
for pneumonia, 3:1468
for staphylococcal infections, 4:1740
for streptococcal infections, 4:1759
for warts, 4:1933

Gartstein, Masha, 4:1811
Gastrectomy tube. See Feeding tubes
Gastric cancer. See Stomach cancer
Gastric lavage, 1:279, 3:1475–1476
Gastric ulcers, 1:99, 3:1291
Gastrinomas, 3:1234
Gastrocrom. See Cromolyn
Gastroenteritis, 2:808–812

adenovirus infections and, 1:27

eosinophilic, 2:684–689
nausea and vomiting from, 3:1291
pattern I eosinophilic, 2:684
pattern II eosinophilic, 2:684
pattern III eosinophilic, 2:684
rotavirus infections and,

3:1595–1596
salmonella food poisoning and,

4:1608–1611
Gastroenteritis vaccine, 1:405
Gastroenteropathies, eosinophilic,
2:683–690

Gastroesophageal reflux disease
(GERD), 2:812–816, 816
asthma and, 1:173
cough and, 1:515
sudden infant death syndrome and,

4:1788
vocal cord dysfunction and, 4:1923

Gastrointestinal cancer, 1:346
Gastrointestinal disorders. See Digestive
disorders

Gastrointestinal hemorrhage, 3:1032
Gastroschisis, 1:4–5, 2:893, 3:1512
Gastrostomy tubes

for ataxia telangiectasia, 1:185
for eosinophilic gastroenteropathies,

2:689
for Patau syndrome, 3:1397
See also Enteral nutrition

Gates, safety, 1:409–410
Gatorade. See Sports beverages
Gaucher disease, 3:1105
Gavage feeding, 3:1502
Gay issues. See Homosexuality
Gay Rights Movement, 2:918
Gaze evoked nystagmus, 3:1332
GBI (General Behavior Inventory),
1:251

GBS (Group beta streptococcus),
3:1415, 1416, 1417

GED (General Equivalency Diploma),
2:846

Gelatin water, 2:562
Gelineau, Jean-Baptiste, 3:1277
Gelineau’s syndrome. See Narcolepsy
Gender bias, 4:1915
Gender confusion. See Gender identity
disorder

Gender constancy, 2:817–820
Gender differences

acting out, 1:14–15
adjustment disorders, 1:30
aggressive behavior, 1:41–42
antisocial behavior, 1:147
attention-deficit/hyperactivity

disorder, 1:203
bed-wetting, 1:227
birth order and, 1:256
breath holding spells, 1:291
bullying, 1:309, 310
canker sores, 1:329
cigarette use, 1:22
cleft lip and palate, 1:423
color blindness, 1:449

condom use, 1:468
conduct disorder, 1:470
congenital adrenal hyperplasia,

1:473
congenital hip dysplasia, 1:493
contact dermatitis, 1:503
cystitis, 1:546
dental development, 2:563
depression, 2:573
dermatomyositis, 2:581
Down syndrome, 2:628
drowning, 3:1294
extracurricular activities, 2:710
foreign objects swallowing, 2:782
high cholesterol, 1:416
HIV/AIDS, 2:911
irritable bowel syndrome, 3:1035
Kawasaki syndrome, 3:1053
language delay, 3:1067
language development, 3:1072
masturbation, 3:1148, 1150
moral development, 3:1210
scoliosis, 4:1627
seizures, 4:1634
self-esteem, 4:1638
self-mutilation, 4:1641
sexual activity, 4:1649–1650
shaken baby syndrome, 4:1654
shyness, 4:1659
skeletal development, 4:1673
smoking, 4:1688, 1784
sports, 4:1728
substance abuse, 4:1784
suicidal behavior, 3:1205, 4:1790,

1791
tetralogy of Fallot, 4:1821
transposition of the great arteries,

4:1874
transsexuality, 2:821
trichotillomania, 4:1879
truancy, 4:1884
urinary tract infections, 1:546
vocal cord dysfunction, 4:1923

Gender identity, 2:818–819, 820–823,
919

Gender identity disorder, 2:819,
821–823, 919, 3:1533

Gender roles, 2:817–820
Gene therapy

ataxia telangiectasia, 1:183
breast cancer, 1:370
cystic fibrosis, 1:545
hemophilia, 2:873
hyper-IgM syndrome, 2:941
muscular dystrophy, 3:1255
peroxisomal disorders, 3:1424
porphyrias, 3:1489
severe combined immunodeficiency,

4:1646
Gene translocation, 2:625, 3:1396,
1494

General Accounting Office, 2:788
General anesthesia, 3:1288
General Behavior Inventory (GBI),
1:251
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General Equivalency Diploma (GED),
2:846

Generalized anxiety disorder, 1:155,
157, 4:1813

Generalized peroxisomal disorders. See
Peroxisome biogenesis disorders

Genetic counseling
albinism, 1:47
Angelman’s syndrome, 1:110
ataxia telangiectasia, 1:185–186
atrial septal defect, 1:198
Bruton’s agammaglobulinemia,

1:305
Charcot-Marie-Tooth disease, 1:368
congenital brain defects, 1:482
congenital deafness, 2:856
congenital heart disease, 1:491
DiGeorge syndrome, 2:611
Down syndrome, 2:628
Edwards’ syndrome, 2:657
fragile X syndrome, 2:795–796
Friedreich’s ataxia, 2:798
galactosemia, 2:803
immunodeficiency, 3:985
mitochondrial disorders, 3:1198
myopathies, 3:1264
nail-patella syndrome, 3:1277
osteogenesis imperfecta, 3:1367
Patau syndrome, 3:1397
peroxisomal disorders, 3:1424
Prader-Willi syndrome, 3:1496
severe combined immunodeficiency,

4:1646
spinal muscular atrophy, 4:1726
Wolman’s disease, 3:1107

Genetic factors
acne and, 1:8
acting out and, 1:15
addiction and, 1:22, 4:1784
albinism and, 1:44
amenorrhea and, 1:89
Angelman’s syndrome and, 1:110
antisocial behavior and, 1:147
ataxia telangiectasia and, 1:181–182
atopic dermatitis and, 1:187
autism and, 1:213
bipolar disorder and, 1:250
Bruton’s agammaglobulinemia and,

1:304
bulimia nervosa and, 1:306
cancer and, 1:320–321
celiac disease and, 1:344
Charcot-Marie-Tooth disease and,

1:365–367
Chiari malformation and, 1:380
chronic leukemia and, 3:1096
clubfoot and, 1:427
color blindness and, 1:450
congenital adrenal hyperplasia and,

1:473
congenital amputation and, 1:476
congenital brain defects and, 1:481
congenital heart disease and,

1:485–487
congenital hip dysplasia and, 1:493

cri du chat syndrome and, 1:530
cyclic vomiting syndrome and, 1:538
cystic fibrosis and, 1:540–541, 542
depression and, 2:573
dermatomyositis and, 2:581
diabetes mellitus and, 2:598
DiGeorge syndrome and, 2:610–611
Down syndrome and, 2:625, 626,

629
dwarfism and, 2:644–645
dyslexia and, 2:648
Edwards’ syndrome and, 2:657–660
Ehlers-Danlos syndrome and, 2:661,

662–663, 664
eosinophilic gastroenteropathies and,

2:686
familial Mediterranean fever and,

2:724–725
fetal hemoglobin test for, 2:744–745
food allergies and, 2:772
fragile X syndrome and, 2:793–794
Friedreich’s ataxia and, 2:796–797
galactosemia and, 2:803
gastroesophageal reflux disease and,

2:813
handedness and, 2:833, 834
headache and, 2:848
hemophilia and, 2:872, 873
hereditary fructose intolerance and,

2:891
hereditary hemorrhagic

telangiectasia a, 2:892
Hirschsprung’s disease and, 2:906
hyper-IgM syndrome and, 2:939, 941
hyperhidrosis an, 2:935
hypogonadism and, 2:955–956
immunodeficiency and, 3:983
intersex states and, 3:1019
juvenile arthritis and, 3:1048
Klinefelter syndrome and, 3:1055,

1056, 1056
lead poisoning and, 3:1086
learning disorders and, 3:1089
lipidoses and, 3:1104, 1106
malocclusion and, 3:1134
Marfan syndrome and, 3:1136, 1137,

1139, 1142
melanoma and, 3:1203
MEN syndromes and, 3:1235
mental retardation and, 3:1170–1171
mitochondrial disorders and,

3:1196–1197
motion sickness and, 3:1214
movement disorders and, 3:1218
mucopolysaccharidoses and, 3:1227
muscular dystrophy and,

3:1250–1251
mutism and, 3:1256
myopathies and, 3:1261–1262
myopia and, 3:1264
myotonic dystrophy and,

3:1268–1269, 1270
nail-patella syndrome and, 3:1275
narcolepsy and, 3:1278
neurofibromatosis and, 3:1305, 1306

nutrition and, 3:1330
nystagmus and, 3:1332
obesity and, 3:1337
obsessive-compulsive disorder and,

3:1341
oppositional defiant disorder and,

3:1348
osteogenesis imperfecta and,

3:1364–1365
osteopetroses and, 3:1368
patent ductus arteriosus and,

3:1399–1400
peroxisomal disorders and, 3:1422
phenylketonuria and, 3:1436, 1437
polydactyly, syndactyly and, 3:1483
porphyrias and, 3:1486
Prader-Willi syndrome and, 3:1493
precocious puberty and, 3:1498
retinoblastoma and, 3:1576–1578,

1582
savant syndrome and, 4:1615
schizophrenia and, 4:1620
school phobia and, 4:1625
shyness and, 4:1659
sickle cell anemia and, 4:1664,

1665
skeletal development and, 4:1674
specific language impairment and,

4:1714
spina bifida and, 4:1717–1718
spinal muscular atrophy and,

4:1725–1726
stuttering and, 4:1777
Tay-Sachs disease and, 4:1804, 1805
thalassemia and, 4:1823, 1824
tics and, 4:1838
Tourette syndrome and, 4:1858
tuberous sclerosis and, 4:1888
Turner syndrome and, 4:1889
twins and, 4:1892–1893
vasculitis and, 4:1905
vesicoureteral reflux and, 4:1913
von Willebrand disease and, 4:1926,

1927–1928
Williams syndrome and, 4:1943
Wilm’s tumor and, 4:1946
Wilson disease and, 3:1184
Wiskott-Aldrich syndrome and,

4:1948
Genetic imprinting, 3:1493–1494
Genetic mutations. SeeMutations
Genetic testing

anemia, 1:109
Charcot-Marie-Tooth disease, 1:367
common variable

immunodeficiency, 1:457
cystic fibrosis, 1:543
fragile X syndrome, 2:795
Friedreich’s ataxia, 2:797, 798
hemophilia, 2:874
hereditary fructose intolerance,

2:890
hyper-IgM syndrome, 2:940, 942
Klinefelter syndrome, 3:1057
lipidoses, 3:1104
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MEN syndromes, 3:1235
muscular dystrophy, 3:1252
myotonic dystrophy, 3:1269
Prader-Willi syndrome, 3:1495
retinoblastoma, 3:1577–1578, 1582
sarcoma, 4:1612
Turner syndrome, 4:1891
Wolman’s disease, 3:1107

Geneticists, 2:967
Genital abnormalities, 3:1396
Genital herpes, 2:897–900,
4:1648–1653
causes of, 1:443
cesarean section for, 1:361
perinatal, 3:1414, 1415, 1416, 1417

Genital mutilation, female, 1:420–422
Genital warts, 4:1932, 1933, 1934
Genitalia

ambiguous, 3:1019, 1019–1021
congenital adrenal hyperplasia and,

1:472–473
See also Hypogonadism

Genograms, 2:732
Genotype determination, 3:1437
Gentamicin sulfate, 2:682
Gentamycin. See Gentamicin sulfate
Genu recurvatum, 3:1245
Geodon. See Ziprasidone
Geophagia, 3:1445
Geranium, 2:623, 3:1320
GERD. See Gastroesophageal reflux
disease

Germ cell tumors, 1:324t
Germ cells, 2:955
Germ phobias, 3:1342
German chamomile. See Chamomile
German measles. See Rubella
Germanium, 3:1177, 1182
Germanium deficiency, 3:1179
Germinal stage of development, 3:1507
Germinomas, 1:324t
Geschwind-Behan-Galaburda Theory,
2:834

Gesell, Arnold L., 2:588–589, 834
Gesell Development Schedules, 1:225,
2:588–589

Gestational age, 3:1501
Gestational diabetes, 1:270, 272, 2:597
Ghasard, 3:1085
GHIH (Growth hormone-inhibiting
hormone), 2:828

GHRH (Growth hormone-releasing
hormone), 1:11–12, 2:828, 3:1453

GI series, lower, 4:1964
See also Barium enema

Giantism, 4:1675
Giardia infections, 2:607, 809
Giemsa stain, 3:996, 4:1872
GIFT (Gamete intrafallopian transfer),
3:1237

Gifted children, 4:1711
Gigantism, 1:11–13, 2:828–829
Giles, Graham, 3:1149
Gilles de la Tourette syndrome. See
Tourette syndrome

Gilligan, Carol, 3:1210
Ginger

frostbite, 2:801
headaches, 2:850
motion sickness, 3:1215
nausea and vomiting, 3:1292

Gingiva, 3:1418
Gingivitis, 3:1418
Gingko biloba, 1:141, 3:1248, 4:1841
Ginseng, 3:1283
Girls

aggressive behavior in, 1:41–42
anorexia nervosa in, 1:117
antisocial behavior in, 1:147
attention-deficit/hyperactivity

disorder in, 1:203
birth order and, 1:256
breath holding spells in, 1:291
bulimia nervosa in, 1:306–308
bullies and, 1:309, 310
canker sores in, 1:329
circumcision of, 1:419–422
conduct disorder in, 1:470
congenital adrenal hyperplasia in,

1:473, 474
cystitis in, 1:546
in gangs, 2:806
high cholesterol in, 1:416
hypogonadism in, 2:956, 957
iron-deficiency anemia in, 3:1031
language development in, 3:1072
masturbation in, 3:1148, 1149, 1150
migraines and, 2:848
puberty in, 3:1536
rape and sexual assault of, 3:1552
scoliosis in, 4:1627
secondary sexual characteristics in,

1:33
self-esteem in, 4:1638
self-mutilation in, 4:1641
sexual activity in, 4:1649–1650
skeletal development in, 4:1673
smoking by, 4:1688
sports for, 4:1728–1729
substance abuse in, 4:1784
suicidal behavior in, 3:1205, 4:1790,

1791
truancy in, 4:1884
Turner syndrome in, 4:1889–1891
urinary tract infections in, 1:546
vocal cord dysfunction in, 4:1923
See also Gender differences

Glandular therapy, 1:90, 3:1346
Glargine insulin, 2:600
Glasgow Coma Scale, 2:842, 843
Glass thermometers, 2:747
Glasses. See Eyeglasses
Glaucoma

Marfan syndrome and, 3:1138, 1141
open-angle, 3:1276
Sturge-Weber syndrome and,

4:1773, 1774
Gliadin, 1:344
Glial cell line-derived neurotrophic
factor gene, 2:906

Gliomas, 1:320
Global developmental delay, 2:594
Global Polio Eradication Initiative,
3:1480

Globoid cell leukodystrophy. See
Krabbe’s disease

Glomerulonephritis, 3:991
Glucagon, 2:952, 953, 954
Glucocerebrosidase, 3:1105
Glucocorticoids

congenital adrenal hyperplasia,
1:473

eosinophilic gastroenteropathies,
2:687

insect sting allergy, 3:1009
Glucophage. SeeMetformin
Glucose

attention-deficit/hyperactivity
disorder and, 1:203

carbohydrate intolerance and, 1:331
cerebrospinal, 1:272
in cerebrospinal fluid, 1:354, 355
diabetes mellitus and, 2:597
lactose intolerance and, 3:1065
serous fluid, 1:272
synovial, 1:272
tooth decay from, 4:1849
urine, 1:272
See also Hyperglycemia;

Hypoglycemia
Glucose 6-phospho-dehydrogenase
(G6PD) deficiency, 1:246, 247, 3:1299

Glucose loading test, 2:829, 830
Glucose tablets, 2:890, 952, 953
Glucose tests. See Blood sugar tests
Glucose tolerance test, 2:933
Glutamic acid decarboxylase (GAD)
autoantibody test, 2:600

Glutaraldehyde, 2:936
Gluten-free diets, 1:345–346
Gluten intolerance, 1:343–347, 2:772
Gluten sensitive enteropathy. See Celiac
disease

Glycated hemoglobin, 1:270, 271, 272
Glycerin, 3:1082
Glycerin-based soap, 2:578
Glycerol, 2:931
Glycogen, 1:331
Glycoprotein, 1:430
Glycosaminoglycans (GAGs), 3:1227,
1229

Glycose polymer-based formula
(infant), 1:333

Glycotoxicity, 2:932
Glycuride, 4:1794
Glycyrrhiza glabra. See Licorice
Goal-setting, 4:1727
Goiter, 2:950, 3:1177, 1179, 1180, 1181,
1183

Gold allergy, 2:578
Gold desensitization, 2:638
Golden Rule Logic, 3:1209
Goldenseal

anemia, 1:108
common colds, 1:454
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contact dermatitis, 1:506
cystitis, 1:547
rhinitis, 3:1588
sinusitis, 4:1671
staphylococcal infections, 4:1740
streptococcal infections, 4:1759
stys and chalazia, 4:1780
tonsillitis, 4:1847

Goldman-Fristoe Test of Articulation,
3:1081

Goldman-Fristoe-Woodcock Test of
Auditory Discrimination, 1:210, 211,
212

Goldsmith, H. Hill, 4:1811–1812
Gonadal dysgenesis. See Turner
syndrome

Gonadal mosaicism, 3:1365, 1576
Gonadoblastoma, 4:1891
Gonadotrophins, 3:1535
Gonads. See Testicles
Gonococcal infections, 1:498
Gonorrhea, 4:1647–1653
Gossypol, 3:1318
G6PD deficiency, 1:246, 247, 3:1299
Grade retention. See Retention in school
Gram-negative bacterial infections,
3:979, 1147, 1469

Gram stain
bacterial infections and, 3:979
cerebrospinal fluid analysis and,

1:354
diphtheria and, 2:614

Grand-mal seizures. See Tonic-clonic
seizures

Grandparents
child custody and, 1:396
death of, 2:555
foster care by, 2:788
stepfamilies and, 4:1743, 1744

Granisetron, 1:371, 3:1292
Granular conjunctivitis. See Trachoma
Granulocytes, 3:1092, 1095
Granulomas, eosinophilic, 2:908–910
Granulomatosis

infantiseptum, 3:1111
Wegener’s, 4:1903–1907

Grape seed extract, 3:999, 1468
Grasping reflex, 2:757, 836, 3:1302,
1303t

Grave’s disease, 2:950–952
Greeks, 3:1299
Green drinks, 1:457, 3:989
Greenstick fractures, 2:789, 792
Grepafloxacin, 1:141
Greta, 3:1085
Greulich, WilliamWalter, 1:103
Grief counseling, 2:558
Grieving, 2:555–558, 557, 575t
Griffith’s Mental Development Scales,
2:590

Grimace, 1:158
Grindelia, 2:579
Grip, infants, 2:757
Grippe. See Influenza
Griseofulvin, 1:77–78, 3:1590

Groin ringworm, 3:1589–1590
Gross motor skills, 2:823–827, 825t,
826
assessment tools for, 1:225
Bayley Scales for, 1:224
definition, 2:756
development tests for, 2:587–589,

759
developmental delays in, 2:596
hypotonia and, 2:966, 967
preschool children, 2:757

Group A beta-hemolytic streptococci
(GABHS), 4:1838–1839, 1840

Group A rotaviruses, 3:1595
Group A streptococcus

rheumatic fever from, 3:1584, 1585,
1586

strep throat from, 4:1755,
1758–1760

throat culture for, 4:1832–1833
Group B rotaviruses, 3:1595
Group beta streptococcus (GBS),
perinatal infection, 3:1415, 1416, 1417

Group C rotaviruses, 3:1595
Group C streptococcus, 4:1758
Group D streptococcus, 4:1758
Group foster homes, 2:786
Group G streptococcus, 4:1758
Group therapy

binge eating, 1:249
bulimia nervosa, 1:307
conduct disorder, 1:471
obesity, 3:1340
personality disorders, 3:1430
psychosocial personality disorders,

3:1534
therapeutic wilderness programs for,

1:82
Growth

assessment of, 1:103–104
in puberty, 3:1536
skeletal development, 4:1672–1676,

1674, 1675
See also Child development

Growth charts
anatomical age and, 1:103
development tests and, 2:588
failure to thrive and, 2:721, 722–723

Growth disorders
anabolic steroids for, 1:95
dermatomyositis and, 2:581–582
dwarfism, 2:644–647, 3:1453–1455
fetal alcohol syndrome and, 2:741
patent ductus arteriosus, 3:1401
precocious puberty, 3:1497–1499

Growth hormone-inhibiting hormone
(GHIH), 2:828

Growth hormone-releasing hormone
(GHRH), 1:11–12, 2:828, 3:1453

Growth hormone stimulation tests,
2:829, 830

Growth hormone suppression test,
2:829, 830

Growth hormone tests, 2:828–831
Growth hormone therapy

dwarfism, 2:645, 646
pituitary dwarfism, 3:1454–1455
Prader-Willi syndrome, 3:1495,

1496
Turner syndrome, 4:1891

Growth hormones
acromegaly and, 1:11–12
pituitary dwarfism and, 3:1453–1454

Growth retardation, intrauterine,
3:1025–1028, 1026t, 4:1890

GuaiCough. See Guaifenesin
Guaifed. See Guaifenesin
Guaifenesin, 1:516, 2:706–707
Guardians, 1:397, 2:786
Guatemala adoption programs, 1:38
Guided imagery

amenorrhea, 1:90
irritable bowel syndrome, 3:1037
oligomenorrhea, 3:1346
retinoblastoma, 3:1582
sarcoma treatments, 4:1615

Guillain-Barré syndrome
cerebrospinal fluid analysis for,

1:354
flu vaccine and, 2:764, 3:1006
vaccination and, 4:1901

Guilt, 3:1552, 1554
Gums, 3:1418–1421

oral contraceptives and, 3:1351
oral hygiene and, 3:1354, 1355–1356
trauma to, 2:568–570

Guns. See Firearms
Gunshot wounds, 3:1085, 1087, 4:1606
Gunther’s disease. See Congenital
erythropoietic porphyria

Guthrie test, 3:1437, 1438
Guttate psoriasis, 3:1526, 1527
Gymnastics, 4:1729, 1731
Gyne-Lotrimin, 1:327

H
H2 blockers, 2:815
H type fistula, 4:1869–1870
Habit reversal training, 4:1880
Haemophilus influenzae infections,
2:875–877
cystic fibrosis and, 1:542
epiglottitis, 1:533, 2:690–692
immunoglobulin deficiency

syndromes and, 3:987
meningitis, 3:1159, 1160, 1163
mental retardation from, 3:1171
otitis media, 3:1373
pneumonia, 2:875, 900, 3:1466
sickle cell anemia and, 4:1666
sinusitis, 4:1670

Haemophilus influenzae type B vaccine.
See Hib vaccine

Hair, facial, 3:1536
Hair cells and development, 1:76, 436
Hair follicles, 1:7, 76, 127
Hair loss. See Alopecia
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Hair pulling. See Trichotillomania
Hair transplantation, 4:1881
Hairballs, 4:1881
Hairbulb pigmentation test, 1:45–46
Hajju-cheney syndrome, 1:380
Haldol. See Haloperidol
Half siblings, 4:1743
Hallucinations

hypnagogic, 3:1279
schizophrenic, 4:1621–1622

Hallucinogens, 3:1474, 4:1783
Hallways, childproofing, 1:409
Haloperidol

bipolar disorder, 1:253
tics, 4:1840
Tourette syndrome, 4:1860

Halothane, 2:636
HAM-D (Hamilton Depression Scale),
1:249

Hamamelis virginiana. SeeWitch hazel
Hamilton Depression Scale (HAM-D),
1:249

Hammer toe, 3:1138
Hand-eye coordination, 2:836–838, 837

Beery-Buktenica test for, 1:229–231
development tests for, 2:587, 759
fine motor skills and, 2:757
Friedreich’s ataxia and, 2:797
gross motor skills and, 2:825
infants, 2:757
newborn infants, 2:713
school age children, 2:714, 758
video games and, 4:1916

Hand-foot-mouth disease, 2:839,
839–840

Hand-foot syndrome, 4:1664
Hand injuries

closed-fist, 2:926–928
fingertip, 2:760–763

Hand-Schuller-Christian disease,
2:908–910

Hand warts, 4:1931
Handedness, 2:827, 833–836
Hands

congenital amputation of, 1:476–478
hyperhidrosis of, 2:935–937

Handwashing
food poisoning and, 4:1610
hepatitis A and, 2:880
rotavirus infections and, 3:1595,

1596
staphylococcal infections and,

4:1741
Happy puppet syndrome. See
Angelman’s syndrome

Hard measles. SeeMeasles
Harelip. See Cleft lip
Harris, Sally, 4:1728
Harvard School of Public Health,
3:1103

Hashimoto’s thyroiditis, 2:961
Hashish, 4:1783
Hatha yoga, 4:1967–1968
HAVRIX(r) vaccine, 2:879
Hawaiians

health status of, 3:1191–1195
infant massage by, 3:998
substance abuse in, 1:22

Hawthorn berry
for atopic dermatitis, 1:190
for heart murmurs, 2:860

Hay fever. See Allergic rhinitis
Hayakawa, S. I., 1:243
HBF test. See Fetal hemoglobin test
HBIG (Hepatitis B immune globulin),
2:883, 886, 3:1416, 1417

HBOC vaccine, 2:876
HbS (Sickle cell hemoglobin),
4:1664–1667

HBsAG (Hepatitis B surface antigen),
2:882, 884

hCG (Human chorionic gonadotropin),
1:80, 3:1237

HCTZ. See Hydrochlorothiazide
HDCV (Human diploid cell vaccine),
3:1544–1545, 1548

HDL (High-density lipoproteins),
1:416–418, 2:598

Head banging, 4:1678
Head circumference

enlarged, 3:1125–1127
normal, 4:1937

Head deformities, craniosynostosis,
1:519–523

Head injuries, 2:840–844, 842
from child abuse, 1:393
closed, 2:841
concussion, 1:463–466
cumulative, 1:464
demographics, 4:1781
electroencephalogram for, 2:668
impulse control disorders and, 3:993
in maxillofacial trauma, 3:1152,

1154–1155
nosebleeds from, 3:1320
penetrating, 2:841, 843
post-concussion syndrome,

3:1491–1492
from shaken baby syndrome, 1:393,

394, 4:1654–1655
from sports, 4:1733

Head lice, 3:1099–1103
Head Start programs, 2:655, 845–847,
3:1518

Headache, 2:847–853
antidepressants for, 3:1389
caffeine for, 1:317, 2:850
cluster, 2:848–850, 852
diagnosis, 2:849
from dysmenorrhea, 2:651
rebound, 2:848–850
sinus, 4:1670, 1671
from Sturge-Weber syndrome,

4:1773, 1774
tension, 2:848–850
treatment, 2:849–850
See alsoMigraine headaches

Headgear, 2:844, 3:1359
Healing. SeeWound healing
Health care team, 2:924

Health insurance, 4:1668
Health Insurance Portability and
Accountability Act, 2:923

Health status
infant mortality and, 3:1000, 1192
of minorities, 3:1191–1195

Healthy People 2010, 1:360
Hearing, normal, 2:853
Hearing aids, 2:855–856

cerumen impaction and, 1:359
for language delay, 3:1070
Patau syndrome, 3:1397

Hearing impairment, 2:853–858
audiometry for, 1:207–209
from cerumen impaction, 1:357
cochlear implants for, 1:436–438
conductive, 2:853–856
from cytomegalovirus infections,

1:549, 4:1855
development tests for, 2:587,

590–591
developmental delay and, 2:595
from labyrinthitis, 3:1059, 1060
language delay and, 3:1067–1072,

1075
language disorders from,

3:1078–1079
lisping and, 3:1109
from measles, 3:1158
mixed, 2:853–856
noise-induced, 2:853, 856, 3:1412
from perforated eardrum, 3:1411,

1412
with peroxisomal disorders, 3:1422,

1423
prelingual, 3:1068
sensorineural, 2:594, 853–856
speech disorders from, 4:1716

Hearing loss. See Hearing impairment
Hearing tests

audiometry, 1:207–210, 2:587, 855
otitis media, 3:1374, 1375
perforated eardrum, 3:1412
types of, 2:855

Hearing threshold audiometry,
1:207–210

Heart abnormalities
muscle, 1:485
rubella-induced, 3:1415, 1417

Heart attacks
cardiopulmonary resuscitation for,

1:338–341
high cholesterol and, 1:416
hypertension and, 2:944
vegetarianism and, 4:1910

Heart catheterization. See Cardiac
catheterization

Heart disease
Friedreich’s ataxia and, 2:797, 798
Marfan syndrome and, 3:1136, 1137,

1139
from rheumatic fever, 3:1585, 1586,

1587
spinal cord injuries and, 4:1722
stroke from, 4:1763
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See also Congenital heart disease
Heart-lung machines, 2:707
Heart murmurs, 2:858–863

atrial septal defect and, 1:194
coarctation of the aorta and, 1:434
congenital heart disease and,

1:486–487
innocent, 2:858, 862
patent ductus arteriosus, 3:1400,

1401
tetralogy of Fallot and, 4:1821

Heart of a Child Foundation, 1:198, 491,
2:862

Heart rate, fetal. See Fetal heart rate
Heart rhythm, irregular abnormal. See
Arrhythmia

Heart surgery
atrial septal defect, 1:195–196
congenital heart disease, 1:489–490
tetralogy of Fallot, 4:1821–1822
transposition of the great arteries,

4:1874–1875
Heart transplantation

congenital heart disease, 1:490
muscular dystrophy, 3:1254

Heart tumors, 4:1888
Heart valve disease

aortic, 1:484, 489, 3:1139
heart murmurs from, 2:858, 860

Heart valve prosthesis, 4:1739
Heartbeat, irregular. See Arrhythmia
Heartburn, 2:812–816
Heat, therapeutic. See Hyperthermia
Heat cramps, 2:863–866, 3:1245, 1248
Heat disorders, 2:863–866

prickly heat, 3:1521–1522
sports-related, 4:1729

Heat exhaustion, 2:863–866
Heat rash, 3:1556
Heat stroke, 2:747, 863–866, 4:1796
Heavy metal poisoning, 2:866–868,
3:1473
iron, 3:1182
lead, 2:866–868, 3:1084–1088,

1085, 1446
nausea and vomiting from, 3:1291
numbness and tingling from, 3:1323

Heel prick blood test, 1:473
Heimlich, Henry, 2:869
Heimlich maneuver, 1:413, 414, 2:784,
868–870

Helicobacter pylori, 1:134, 321
Heliotrope rash, 2:581, 582
Heliox therapy, 4:1924
Helmets, 1:465, 2:844, 4:1605
Helper T cells, 3:982
Helping skills, 4:1696
Hemacytometer platelet counting,
3:1458

Hemangiomas
birthmarks, 1:259–263
capillary, 1:262, 3:1397
cavernous, 1:262
choroidal, 4:1773, 1774
frontal capillary, 3:1397

Hematin, 3:1489
Hematocrit, 1:104, 3:1031, 1559–1560
Hematological disorders, 1:520
Hematologists, 1:324
Hematomas

epidural, 2:841
septal, 3:1286, 1288
subdural, 2:841, 4:1781–1783
subungual, 2:760

Hematopoietic stem cell transplants
chickenpox vaccine and, 1:390
for hyper-IgM syndrome, 2:940
for X-linked severe combined

immunodeficiency, 3:1512
Heme, 3:1034, 1043
Heme biosynthesis pathway,
3:1484–1488

Hemianopsia, 4:1773, 1774
Hemiballismus, 3:1219
Hemifacial spasm, 3:1218
Hemihypertrophy, 4:1946
Hemiparesis, 4:1773, 1774
Hemiplegic migraine headaches, 2:848
Hemochromatosis, 3:1182–1183, 1185
Hemoglobin

anemia and, 1:104, 108, 3:1560
carbon monoxide poisoning and,

1:335–336
description, 2:744
disorders of, 2:744–745
fetal, 1:246, 4:1665
glycated, 1:270, 271, 272
iron and, 3:1187
nitrite toxicity and, 3:1183
sickle cell, 4:1664–1667
thalassemia and, 4:1823

Hemoglobin Barts. See Alpha
thalassemia major

Hemoglobin (Hgb) electrophoresis,
4:1826–1827

Hemoglobin H disease, 4:1823, 1824,
1825

Hemoglobin test, fetal, 2:744–746
Hemoglobinopathy, 2:744, 745
Hemolytic anemia, 1:105–106, 108

jaundice from, 3:1044, 1301
thalassemia and, 4:1823

Hemolytic disease of newborn infants.
See Erythroblastosis fetalis

Hemolytic-uremic syndrome, 2:681,
682, 780, 4:1656

Hemophilia, 1:429–433, 2:871–875,
873

Hemophilia A, 1:429–433, 2:871–875
Hemophilia B, 1:429–433, 2:871–875
Hemophilia C, 1:429–433, 2:871–875
Hemophilus infections, 2:875–877,
875–877
cystic fibrosis and, 1:542
epiglottitis, 1:533, 2:690–692
immunoglobulin deficiency

syndromes and, 3:987
meningitis, 3:1159, 1160, 1163
mental retardation from, 3:1171
otitis media, 3:1373

pneumonia, 2:875, 900, 3:1466
sickle cell anemia and, 4:1666
sinusitis, 4:1670

Hemorrhage
from amniocentesis, 1:94
blood transfusions for, 4:1958
brain, 2:668
gastrointestinal, 3:1032
hemophilia and, 2:872, 873
from hereditary hemorrhagic

telangiectasia, 2:892–893
from idiopathic thrombocytopenia

purpura, 3:972, 973
intracranial, 2:841–842, 843
intraventricular, 3:1500, 1568, 1569,

1570
from overhydration, 3:1378
stopping, 4:1958
from von Willebrand disease,

4:1925–1930
Hemorrhagic cystitis, 1:27, 547
Hemorrhagic stroke, 4:1763–1773,
1770

Henna tattoos, 3:1447, 1448
Henoch-Schonlein purpura. See Allergic
purpura

HEP (Hepatoerythropoietic porphyria),
3:1486, 1487

Hepaina virus. See Hepatitis B
Hepalean. See Heparin
Hepar sulphuris, 4:1847
Heparan N-sulfatase, 3:1229
Heparan sulfate, 3:1229
Heparin

for DIC, 1:432
nonsteroidal anti-inflammatory

drugs and, 3:1318
for renal vein thrombosis, 3:1565
for stroke, 4:1766
for vasculitis, 4:1906

Hepatic cancer. See Liver cancer
Hepatic porphyrias. See Acute
porphyrias

Hepatitis A, 2:877–880, 879
Hepatitis A vaccine, 2:879,
4:1899–1901

Hepatitis B, 2:881–884, 882
antiviral drugs for, 1:153
chronic, 2:885, 886
perinatal, 3:1414–1415, 1416, 1417
from tattoos, 3:1447, 1448
TORCH test for, 4:1854

Hepatitis B immune globulin (HBIG),
2:883, 886, 3:1416, 1417

Hepatitis B surface antigen (HBsAG),
2:882, 884

Hepatitis B vaccine, 2:884–889,
4:1899–1901
genital herpes and, 3:1416, 1417
injuries from, 1:405
schedules, 2:883, 4:1900t, 1937

Hepatitis C, 3:1447, 1448
Hepatitis viruses and cancer, 1:321
Hepatoerythropoietic porphyria (HEP),
3:1486, 1487
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Hepatomegaly, 4:1855
Hepatoportoenterostomy, 3:1046
Herald patches, 3:1456
Herbal therapy

acne, 1:9
allergic rhinitis, 1:58
amenorrhea, 1:90
anemia, 1:108
burns, 1:314
cancer, 1:324
candidiasis, 1:328
canker sores, 1:330
common colds, 1:454
constipation, 1:502
contact dermatitis, 1:505–506
cystitis, 1:547
dental trauma, 2:569–570
dermatitis, 2:578–579
dermatomyositis, 2:583–584
diaper rash, 2:606
enterobacterial infections, 2:682
familial Mediterranean fever, 2:727
fever of unknown origin, 2:752
frostbite, 2:801
heart murmurs, 2:860
hives, 2:913
hyperhidrosis, 2:936
hypothyroidism, 2:963
iron-deficiency anemia, 3:1033
lice infestation, 3:1101
Lyme disease, 3:1119
mineral deficiencies, 3:1181
narcolepsy, 3:1280
narcotics and, 3:1283
nausea and vomiting, 3:1292
nonsteroidal anti-inflammatory

drugs and, 3:1318
nosebleeds, 3:1320
obesity, 3:1338
oligomenorrhea, 3:1346
otitis media, 3:1376
for pain, 3:1387
poisoning from, 3:1474, 1475
premenstrual syndrome, 3:1505
psoriasis, 3:1529
rhinitis, 3:1588
ringworm, 3:1590
sexually transmitted diseases, 4:1652
sinusitis, 4:1671
sleep disorders, 4:1683
smoke inhalation, 4:1686
for smoking, 4:1690
staphylococcal infections, 4:1740
streptococcal infections, 4:1759
substance withdrawal, 4:1785
tics, 4:1841
tonsillitis, 4:1847
toothache, 4:1853
vasculitis, 4:1907
wounds, 4:1958
See also Chinese traditional

medicine; specific herbs
Herbicides, 3:1472
Herbst appliances, 3:1359
Herceptin. See Trastuzumab

Hereditary coproporphyria, 3:1486,
1487, 1489

Hereditary factors. See Genetic factors
Hereditary fructose intolerance,
2:889–892

Hereditary hemorrhagic telangiectasia,
2:892–893

Hereditary neuropathy with liability to
pressure palsies (HNPP), 1:366

Hereditary onycho-osteodysplasia. See
Nail-patella syndrome

Hereditary spherocytosis, 3:1560
Hermansky-Pudlak syndrome, 1:45
Hermaphrodites, true, 3:1019–1021
Hernia, 2:893–897

abdominal wall defects and, 1:4–5
congenital diaphragmatic, 2:708,

894–895, 3:1511, 1513, 1515
inguinal, 2:893–897, 3:1022
intestinal obstruction from,

3:1021–1022, 1024
umbilical, 2:893–895, 896

Herniorrhaphy, 2:895, 896
Hernstein, Richard J., 3:1011
Heroin

addiction, 1:24
breastfeeding and, 3:1064
for coughs, 1:517
description, 3:1282
hypogonadism from, 2:956

Herpangina, 4:1700
Herpes infections

antiviral drugs for, 1:153, 154
ocular (eye), 1:153, 445
See also Cytomegalovirus infections;

Epstein-Barr virus
Herpes simplex, 2:897–900, 897–900,
899
acyclovir for, 1:152
Bell’s palsy and, 1:233, 236
cold sores (oral), 1:329, 443–448,

446, 2:897–900
conjunctivitis from, 1:498
corneal abrasion and, 1:512
ocular (eye), 2:897–900
stomatitis, 4:1748–1750
TORCH test for, 4:1854, 1856
See also Genital herpes

Herpes simplex vaccine, 2:899
Herpes simplex virus type 1 (HSV-1),
2:897–900
cold sores from, 1:443–448
encephalitis from, 2:675, 676, 677
genital herpes from, 4:1648–1653
ocular (eye), 1:153, 445
stomatitis from, 4:1748

Herpes simplex virus type 2 (HSV-2),
2:897–900
genital herpes from, 1:443–448,

4:1648–1653
perinatal, 3:1414

Herpes zoster. See Shingles; Varicella
zoster virus

Herpesvirus 6 (HHV-6), 3:1594
Herpesvirus hominis, 3:1371

Herpetic gingivostomatitis, 3:1419,
1420

Herpetiformis dermatitis, 1:345
Heterocyclic antidepressants

depressive disorders, 2:574
mood disorders, 3:1207

Heterosexuality, 2:820, 918
Hexachlorophene, 3:1522
Hexosaminidase A, 3:1106–1107,
4:1805–1806

Hexosaminidase A deficiency, 4:1806
Hgb electrophoresis, 2:744–746,
4:1826–1827

hGH (Human growth hormone). See
Somatostatin

hGH-releasing factor, 2:829
HHV-6 (Human herpesvirus 6), 3:1594
Hib disease. See Haemophilus
influenzae infections

Hib vaccine, 2:900–902, 901,
4:1899–1901
Childhood Vaccine Injury Act and,

1:405
effectiveness of, 2:875, 901, 901
for epiglottitis, 2:690, 692
for meningitis, 3:1161
schedules, 2:876, 4:1900t, 1937
types of, 2:876

Hiccups, 3:1302
High altitude risks, 3:1399
High blood pressure. See Hypertension
High-calorie diet, 1:543–544
High cholesterol, 1:415–419

diabetes mellitus and, 2:598
stroke and, 4:1768

High-density lipoproteins (HDL),
1:416–418, 2:598

High-fat diet, 1:416
See also Fats (Dietary)

High-fiber diet, 1:501, 503, 2:679, 963
See also Fiber (Dietary)

High myopia, 3:1264, 1267
High-risk pregnancy, 1:124, 2:902–905
High schools

dropouts from, 3:1090, 1404, 1408,
4:1713

retention in, 3:1574
High throughput drug screening, 1:185
Hijiki, 3:1181
Hip dysplasia, congenital, 1:493–495,
4:1960

Hip fractures, 2:791
Hip joint

dislocation, 3:1276
protrusio acetabulae of, 3:1138, 1141

Hip replacement surgery, 3:1141
HIPAA (Health Insurance Portability
and Accountability Act), 2:923

Hippuric acid, 1:548
Hirschsprung’s disease, 2:905–908,
907, 3:1021, 1022

Hirsutism, 1:89
Hismanal. See Astemizole
Hispanics

adoption of, 1:38
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cancer in, 3:1192
childcare for, 2:553
cleft lip and palate in, 1:423
condom use by, 1:468
diabetes mellitus in, 2:598, 3:1192
gangs and, 2:806
health status of, 3:1191–1195
hemophilia in, 2:871
infant mortality in, 3:1000
inhalant abuse in, 3:1285
lice infestation in, 3:1100
menstruation in, 3:1168
sexual activity in, 4:1649
sickle cell anemia in, 4:1664
single-parent families of, 4:1667
substance abuse in, 1:22, 4:1784
twins in, 4:1893

Histamine
allergies and, 1:56, 58, 60, 71
antihistamines and, 1:145
common cold and, 1:452, 453
food allergies and, 2:771
HIV/AIDS in, 3:1192–1193
insect sting allergy and, 3:1008

Histamine-2 receptor (H2 )blockers,
2:815

Histiocytes, 2:908
Histiocytosis X, 2:908–910
Histrionic personality disorder, 2:572
HIT (Holtzman Inkblot Test), 3:1531
HIV-1 virus, 2:910–911
HIV-2 virus, 2:911
HIV infection, 2:910–912, 3:983–984,
4:1648–1653
antenatal testing for, 1:122
breastfeeding and, 3:1064
cancer and, 1:321
childbirth-acquired, 2:911
condoms and, 1:466, 467, 468
in minority groups, 3:1192–1193
perinatal, 3:1415, 1416, 1417
pneumonia and, 3:1466
from tattoos, 3:1447
transmission of, 1:469
treatment, 3:985, 1194
See also AIDS

Hives, 2:913–915, 914
from allergy shots, 1:69
antihistamines for, 1:145, 3:1041
causes of, 1:60
lice infestation and, 3:1103

Hivid. See Zalcitabine
HLA (Human leukocyte antigens),
2:940

HMBS gene (Hydroxymethylbilane
synthase), 3:1487

HNPP (Hereditary neuropathy with
liability to pressure palsies), 1:366

Hobson, J. Allan, 4:1677
Hockey, 1:465, 4:1729, 1732
Hockschild, Arlie, 4:1951–1952
Hodgkin’s disease, 3:1044
Hodgkin’s lymphoma. See Hodgkin’s
disease

Holoprosencephaly, 1:480, 3:1396

Holt, John, 2:915
Holtzman Inkblot Test (HIT), 3:1531
Homatropine, 1:513
Home-based family therapy, 2:733
Home-based Head Start programs,
2:846

Home canned food, 1:279, 2:776, 778
Home environment. See Environmental
factors

Home health services, 3:1300
Home schooling, 2:915–917, 916
Homelessness

failure to thrive and, 2:721
foster care and, 2:787
frostbite and, 2:799
runaways, 3:1599, 1600

Homeopathy
amenorrhea, 1:90
atopic dermatitis, 1:191
bruises, 1:302
burns, 1:314
cancer, 1:324
common colds, 1:454
constipation, 1:502
contact dermatitis, 1:506
cyclic vomiting syndrome, 1:539
cystitis, 1:548
dental trauma, 2:569–570
dermatitis, 2:579
diarrhea, 2:608, 682
dizziness, 2:623
Ehlers-Danlos syndrome, 2:663
food poisoning, 2:779–780
fractures, 2:792
frostbite, 2:801
hives, 2:913
hyperhidrosis, 2:936
immunodeficiency, 3:985
juvenile arthritis, 3:1050
maxillofacial trauma, 3:1155
motion sickness, 3:1216
multiple pregnancy, 3:1238
nosebleeds, 3:1321
oligomenorrhea, 3:1346
otitis media, 3:1376
psoriasis, 3:1529
ringworm, 3:1590
sinusitis, 4:1671
sleep disorders, 4:1683
smoke inhalation, 4:1686
sore throat, 4:1702
strains and sprains, 4:1735
stys and chalazia, 4:1780
substance abuse, 1:23
tonsillitis, 4:1847–1848
wounds, 4:1958

Homeostasis, family, 2:731
Homes, childproofing, 1:408–410
Homocysteine, 4:1768
Homocystinuria, 3:1139, 4:1921
Homosalate, 4:1798
Homosexuality, 2:917–921

anorexia nervosa and, 1:118
bullies and, 1:309
child custody laws and, 1:398

demographics, 2:918–919
gender identity and, 2:820
gender identity disorder and, 2:819,

822
suicidal behavior and, 3:1205,

4:1791
Honey, 1:279, 2:686, 778
Honey bees, 1:264, 3:1010
Honeymoon period, 2:600
Honeysuckle, 1:9, 454
Hong Kong flu, 3:1004
Hookworm, 3:1032, 1033, 1040
Hops, 3:1505
Hordeolum, 4:1778–1781
Hormonal contraception, 1:507–510
Hormonal patches, 1:510t
Hormone replacement therapy (HRT)

amenorrhea, 1:90
Prader-Willi syndrome, 3:1495

Hormone therapy
cancer, 1:324
oligomenorrhea, 3:1346
porphyrias, 3:1489
precocious puberty, 3:1498
premenstrual syndrome, 3:1505
Turner syndrome, 4:1891
undescended testes, 4:1895

Hormones
growth, 1:11–12, 3:1453–1454
pituitary gland, 3:1453–1454
sex, 2:955–959, 3:1498, 1535,

1537–1538
thyroid, 2:961–964

Hornets, 3:1007
Horses, 2:676, 3:1152
Hospital-acquired fever, 2:750
Hospitalization, 2:921–926

influenza, 3:1004
obsessive-compulsive disorder,

3:1343
play and, 3:1461, 1462
pneumonia and, 3:1466
psychosocial personality disorders,

3:1534
respiratory syncytial virus,

3:1572
Rocky Mountain spotted fever,

3:1592
Hostility

bullies and, 1:309
sibling rivalry and, 4:1661–1662
social competence and, 4:1697

Hotlines
child abuse, 1:223, 395
runaways, 3:1600

House mites, 1:55, 65, 179
Household chemical poisoning,
3:1474–1475

Househusbands, 4:1953
Housework, 4:1951–1952
Howell Prekindergarten Screening Test,
2:590

HPV (Human papilloma virus), 3:1416,
1417, 4:1931–1935

HPV-1 (Parainfluenza virus 1), 1:532
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HRIG (Human rabies immune globulin),
3:1544–1545, 1547, 1548

HSV-1. See Herpes simplex virus type 1
HTLV-1 (Human T-cell leukemia
virus), 3:1092, 1096

Human bites, 1:263, 265, 266–267,
2:926–929

Human chorionic gonadotropin (hCG),
1:80

Human diploid cell vaccine (HDCV),
3:1544–1545, 1548

Human growth hormone (hGH). See
Somatostatin

Human herpesvirus 6 (HHV-6), 3:1594
Human herpesvirus infections. See
Herpes infections

Human immunodeficiency virus. See
HIV infection

Human leukocyte antigens (HLA),
2:940

Human milk. See Breastfeeding;
Lactation

Human papilloma virus (HPV), 3:1416,
1417, 4:1931–1935

Human parvovirus, 4:1854
Human parvovirus B19, 2:754
Human rabies immune globulin (HRIG),
3:1544–1545, 1547, 1548

Human T-cell leukemia virus (HTLV-
1), 3:1092, 1096

Human tetanus immunoglobulin (TIG),
4:1818

Humanics National Child Assessment
Form, 2:590

Humidifiers
nasal trauma and, 3:1289
respiratory syncytial virus and,

3:1572
sinusitis and, 4:1671
sore throat and, 4:1702

Humoral immunity, 3:982
Humoral immunodeficiency, 3:982
Humors, 4:1809
Humulus lupulus. See Hops
Hunger

anorexia and, 1:118
crying from, 1:534, 535
tantrums and, 4:1803

Hunter syndrome, 3:1228–1229, 1230
Hurler-Scheie syndrome, 3:1228, 1230
Hurler syndrome, 3:1228, 1230
Hyacinth, 3:1474
Hyaline membrane disease. See
Respiratory distress syndrome

Hyaluronidase deficiency, 3:1230
Hydantoins, 1:143
Hydralazine, 1:368, 2:636
Hydranencephaly, 1:481, 482
Hydrastis canadensis. See Goldenseal
Hydrea. See Hydroxyurea
Hydrocephalus, 1:480, 2:929–932, 930

Chiari malformation and, 1:381
communicating, 2:929–931
craniosynostosis and, 1:520
from head injuries, 2:843

intellegence and, 1:483
language delay and, 3:1069, 1079
macrocephaly and, 3:1125, 1126
mental retardation and, 3:1171
neurofibromatosis and, 3:1305
noncommunicating, 2:929–931
normal pressure, 2:929–931
premature infants with, 3:1500
spina bifida and, 3:1517, 4:1718,

1719
Hydrochlorethotrexate, 2:583
Hydrochlorothiazide, 4:1794
Hydrocortisone

for congenital adrenal hyperplasia,
1:473–474

for insect sting allergy, 3:1009
for poison ivy, oak, and sumac,

3:1471
topical antibiotics and, 1:137
See also Cortisol

HydroDIURIL. See
Hydrochlorothiazide

Hydrogen breath test, 1:333, 3:1065,
1066

Hydrogen peroxide, 1:358
Hydrogenated oils, 1:419
Hydromorphone, 3:1282
Hydrophilic polymer, 3:1320
Hydrophobia. See Rabies
Hydrops fetalis

alpha thalassemia major, 4:1823
erythroblastosis fetalis, 2:692

Hydrotherapy
contrast, 2:801, 4:1671
fractures, 2:792
frostbite, 2:801
headaches, 2:850
maxillofacial trauma, 3:1155
movement disorders, 3:1220
sinusitis, 4:1671
substance withdrawal, 4:1785
therapeutic baths, 4:1830–1832
See also Baths

Hydroxocobalamin, 4:1921
Hydroxychloroquine, 3:1050
Hydroxydoxorubicin. See Doxorubicin
Hydroxylysyl pyridinoline, 2:662
Hydroxymethylbilane synthase gene
(HMBS), 3:1487

Hydroxyurea, 4:1665, 1827
Hygiene, during puberty, 3:1538–1539

See also Handwashing; Oral hygiene
Hymenoptera, 3:1007
Hyper-IgM syndrome, 2:938–943,
3:988

Hyperactivity, 1:204
Hyperalgesia, 3:1386
Hyperalimenation. See Parenteral
nutrition

Hyperandrogenism, 1:88–89
Hyperbaric oxygen therapy

burns, 1:314
carbon monoxide poisoning, 1:337
smoke inhalation, 4:1686

Hyperbilirubinemia

from erythroblastosis fetalis, 2:693,
694

in newborns, 1:245–248,
3:1043–1047, 1298–1301

See also Jaundice
Hypercholesteremia. See High
cholesterol

Hypercyanotic attacks, paroxysmal,
4:1822

Hyperglycemia, 2:932–935
diabetes mellitus and, 2:597
from hypoglycemia treatment, 2:953
prevention, 2:934
tests for, 1:270–273, 2:599
transient, 2:933–934
treatment, 2:933–934

Hyperhidrosis, 2:935–937
Hypericum perforatum. See St. John’s
wort

Hyperkinetic disorder. See Attention-
deficit/Hyperactivity disorder

Hyperkinetic movement disorders,
3:1218–1219

Hyperlipidemia, 1:415–419, 2:932
Hypermobility, joint, 3:1136–1137,
1245

Hypermobility type Ehlers-Danlos
syndrome, 2:661–663

Hypernatremia, 3:1183
Hyperopia

albinism and, 1:44
eyeglasses and contact lenses for,

2:715–719, 718
Hyperosmotic laxatives, 3:1082
Hyperphenylalaninemia, 3:1436
Hyperpigmentation, 3:1457
Hyperpituitarism, 2:829
Hyperplasia

adenoid, 1:25–27
congenital adrenal, 1:472–476, 474,

3:1019
fetal development and, 3:1025
lymphoid, 1:162

Hypersensitivity. See Allergic reactions;
Allergies

Hypersomnia, 4:1682
Hypersplenism, 3:1459
Hypertension, 2:943–949

allergic purpura and, 1:54
causes of, 2:945
chronic, 2:905
coarctation of the aorta and, 1:434,

435
DASH diet for, 4:1768
diabetes mellitus and, 2:598
diagnosis, 2:946–947
exercise and, 2:703
in minority groups, 3:1192
portal, 1:238
pregnancy-induced, 1:126, 2:905
prevention, 2:948
pulmonary, 2:708
stroke and, 4:1768
symptoms, 2:945–946
treatment, 2:947–948
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Turner syndrome and, 4:1890
vasculitis and, 4:1907
Williams syndrome and, 4:1943
See also Antihypertensives

Hyperthermia
heat disorders and, 2:863
malignant, 2:747
for retinoblastoma, 3:1579, 1580
for wryneck, 4:1961

Hyperthyroid myopathy, 3:1262, 1263
Hyperthyroidism, 2:950–952, 951

iodine toxicity and, 3:1183
mental retardation from, 3:1171,

1172
Hypertonia, hand-eye coordination and,
2:837

Hypertonic saline, 1:513
Hypertrophy

fetal development and, 3:1025
neurologic exam for, 3:1309
ventricular, 1:434

Hyperventilation, 3:1583
Hypervitaminosis D, 2:965
Hypnagogic hallucinations, 3:1279
HypnoBirthing, 1:404
Hypnotherapy

irritable bowel syndrome, 3:1037
night terrors, 3:1311
pain, 3:1387
porphyrias, 3:1489
smoking, 4:1690
trichotillomania, 4:1881

Hypocalcemia, 2:611, 3:1180
Hypocalcification, 2:566
Hypochondriasis, 3:1341
Hypochromic anemia, 3:1560
Hypocretinergic system, 3:1278
Hypocretins, 3:1278
Hypogammaglobulinemia

hyper-IgM, 2:938–943
transient, 3:987–988
X-linked, 3:987

Hypoglycemia, 2:952–955
blood tests for, 1:270–273
diabetes mellitus and, 1:462, 2:597
fasting, 2:952, 953
growth hormone tests and, 2:829,

830
hereditary fructose intolerance and,

2:889, 890
from hyperglycemia treatment,

2:933
intrauterine growth retardation and,

3:1028
reactive, 2:952, 953, 954
treatment, 2:602

Hypoglycemic unawareness, 2:953
Hypogonadism, 2:955–959

Klinefelter syndrome and,
3:1055–1058

Prader-Willi syndrome and, 3:1494,
1495

Hypogonadotropic hypogonadism,
2:956–957

Hypokalemia, 2:933, 3:974

Hypokinetic movement disorders,
3:1219

Hypomagnesemia, 3:1180
Hypomanic episodes, 1:250, 251,
2:575t, 3:1206

Hypomelanic macules, 4:1888
Hypomyelination, 3:1436
Hyponatremia. See Sodium deficiency
Hypopigmentation. See Albinism
Hypopituitarism, 2:829, 956, 4:1675
Hypoplasia

cerebellar, 1:379
enamel (dental), 2:566
pulmonary, 3:1511, 1512

Hypoplastic left heart syndrome, 1:486,
488, 3:1512, 1513

Hypoprothromboinemia, 1:429–433
Hypospadias, 2:959–960, 960
Hypotelorism, 3:1396
Hypothalamus

acromegaly and, 1:11–12
amenorrhea and, 1:88
fever and, 2:747
growth hormones and, 2:828, 3:1453
oligomenorrhea and, 3:1345
in puberty, 3:1535

Hypothalamus tumors, 1:90
Hypothermia

frostbite and, 2:802
intrauterine growth retardation and,

3:1028
from near-drowning, 3:1295–1296

Hypotheses, 3:1013–1014
Hypothyroid myopathy, 3:1262, 1263
Hypothyroidism, 2:961–964

congenital, 2:961
dwarfism and, 2:645
high cholesterol and, 1:416
hypotonia and, 2:965
numbness and tingling from, 3:1322
Turner syndrome and, 4:1890

Hypotonia, 1:529, 530, 2:964–970, 968
developmental delay and, 2:596
Down syndrome and, 2:626
peroxisomal disorders and, 3:1422,

1423
Prader-Willi syndrome and, 3:1494,

1495
Hypotonia-hypomentia-hypogonadism-
obesity syndrome. See Prader-Willi
syndrome

Hypovolemic shock, 2:560, 561
Hypoxemia, 3:1294–1295
Hypoxia, 1:104, 2:799
Hypoxic encephalopathy, 4:1635

I
IBFBP-3 (Insulin-like growth factor
binding protein 3, 3:1265

IBQ (Infant Behavior Questionnaire),
4:1811

Ibuprofen

bruises and, 1:302
for burns, 1:313
for cold sores, 1:446
for common colds, 1:453
for cystic fibrosis, 1:544
description, 3:1316
drug allergies to, 2:634
for dysmenorrhea, 3:1168
for fever, 2:739
for fever of unknown origin, 2:753
for frostbite, 2:801
for gastroenteritis, 2:810
for headaches, 2:850
for infectious mononucleosis, 3:1003
for influenza, 3:1005
for insect sting allergy, 3:1009
for juvenile arthritis, 3:1050
for Lyme disease, 3:1119
for mumps, 3:1240
for numbness and tingling, 3:1323
for nursemaid’s elbow, 3:1327
for otitis media, 3:1374–1375
for pain, 3:1389
for roseola, 3:1594
for sinusitis, 4:1671
for sore throat, 4:1702
for strains and sprains, 4:1735
for sunburn, 4:1796
for toothache, 4:1853
for toxoplasmosis, 4:1864

ICD (International Classification of
Diseases), 4:1787

Ichthyosis, 1:188
Icterus. See Jaundice
IDEA (Individuals with Disabilities
Education Act), 1:206, 2:649, 4:1711

Identical twins, 4:1892–1894
bed-wetting, 1:227
Chiari malformation and, 1:380
creativity, 1:528
shyness, 4:1659
types of, 3:1236

Identified patient, 2:731
Identity

adoption and, 1:39–40
assumption of, 2:919
attachment behavior and, 1:201
consolidation, 2:919
gender, 2:818–819, 820–823, 919
twins and, 4:1893

Identity disorder
dissociative, 4:1620
gender, 2:819, 821–822, 919, 3:1533

Idiopathic diabetes mellitus, 2:598
Idiopathic thrombocytopenic purpura
(ITP), 3:971–973, 1459

Idiosyncratic porphyria. See Porphyria
cutanea tarda

Idiot savants. See Savant syndrome
IEP. See Individualized education plans
IgA. See Immunoglobulin A
IgD. See Immunoglobulin D
IgE. See Immunoglobulin E
IGF-1. See Insulin-like growth factor-1
IgG. See Immunoglobulin G
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IgG subclass deficiency, 3:988
IgM. See Immunoglobulin M
Ignatia, 4:1683
Iguanas, 4:1609
Ileum, necrotizing enterocolitis of,
3:1296–1298

Ileus, 3:974–976
meconium, 1:541, 3:974, 975, 1021,

1022
paralytic, 3:1021
spastic, 3:1021

Iliac Horn syndrome. See Nail-patella
syndrome

Illicit drugs. See Substance abuse
Ilosone. See Erythromycins
Ilotycin. See Erythromycins
Imagery. See Guided imagery
Imaginary companions, 3:1403
Imaginative play, 3:1459, 1463
Imaging studies

acute leukemia, 3:1093
cancer diagnosis, 1:322
chronic leukemia, 3:1097
hydrocephalus, 2:930
neurofibromatosis, 3:1306
oligomenorrhea, 3:1346
pica, 3:1445
sarcoma, 4:1612
spinal cord injuries, 4:1721
tics, 4:1840
vasculitis, 4:1906
Wilm’s tumor, 4:1946
See also specific types of imaging

studies
IMB (Information, motivation and
behavioral skills model), 4:1651

Imipramine
for bed-wetting, 1:228
for bulimia nervosa, 1:307
description, 1:139
for headache, 3:1389

Imiquimod, 3:1416, 4:1652
Imitrex. See Sumatriptan
Immaturity and school retention, 3:1574
Immersion programs, English, 1:242
Immigrants, 1:243
Immobilization, 3:976–978, 977

electronic fetal monitoring and,
2:672

for fractures, 2:790
for nursemaid’s elbow, 3:1326–1327
for spinal cord injuries, 4:1721

Immune deficiency. See
Immunodeficiency

Immune globulin. See Immunoglobulins
Immune hydrops fetalis. See
Erythroblastosis fetalis

Immune-mediated diabetes, 2:598
Immune response

allergies as, 1:60
development of, 3:979
fever and, 2:747

Immune serum
for common variable

immunodeficiency, 1:457

for immunoglobulin deficiency
syndromes, 3:989

Immune system
breastfeeding and, 3:1062
development, 3:978–981
function of, 3:981–982
nutritional support for, 3:990
pneumonia and, 3:1466, 1468
psoriasis and, 3:1525, 1527, 1528
Reye’s syndrome and, 3:1585

Immune thrombocytopenia purpura. See
Idiopathic thrombocytopenic purpura

Immunity
acquired, 3:979
active, 3:979
adaptive, 3:979, 981–982
cellular, 3:982
humoral, 3:982
innate, 3:981–982, 983
maternal, 3:1201
passive, 3:979
T and A surgery and, 1:26

Immunization. See Vaccination;
Vaccines

Immunocompromised children
adenovirus infections and, 1:28
cat-scratch disease and, 1:113
chickenpox, 1:384–385
chickenpox vaccine, 1:389
cold sores, 1:445
common cold and, 1:453
cytomegalovirus infection, 1:549
diaper rash, 2:604
DiGeorge syndrome and, 2:611
fever of unknown origin, 2:752
fifth disease, 2:754, 756
Hib vaccine and, 2:901
listeriosis and, 3:1111, 1112
mumps vaccine and, 3:1241
psoriasis and, 3:1526
rabies vaccines and, 3:1549
respiratory syncytial virus and,

3:1571, 1572
salmonella food poisoning, 4:1609
scabies, 4:1617
staphylococcal infections, 4:1738
toxoplasmosis, 4:1863, 1864
vaccinations for, 3:980–981
warts and, 4:1931
See also Immunosuppressive agents

Immunocytochemistry, 4:1612–1613
Immunodeficiency, 3:981–986

amenorrhea and, 1:89
ataxia telangiectasia and, 1:181, 182
combined, 3:983
common variable, 1:455–458,

3:982–983, 984, 988
congenital, 3:982, 983, 985
definition, 1:455–456
humoral, 3:982
pneumonia and, 3:1466, 1468–1469
polio vaccine and, 3:1480–1481
primary, 2:752
severe combined, 3:983–985, 988,

1512, 4:1645–1647

See also AIDS
Immunoglobulin A (IgA)

common variable immunodeficiency
and, 1:456

deficiency, 3:982, 984, 985, 988
description, 3:987

Immunoglobulin antibodies, 3:979
Immunoglobulin D (IgD), 3:987
Immunoglobulin deficiency syndromes,
3:982, 986–991
Bruton’s agammaglobulinemia from,

1:304–306
common variable immunodeficiency

from, 1:455–458
IgA, 3:982, 984, 985, 988
IgG, 3:988
IgM, 3:988

Immunoglobulin E (IgE)
allergic rhinitis and, 1:56
allergy tests for, 1:70–71
anaphylaxis and, 1:99, 100
atopic dermatitis and, 1:188, 189
description, 3:987
mediated allergies, 1:60, 2:633–634,

637, 771, 773, 3:1007, 1008
Immunoglobulin G (IgG)

common variable immunodeficiency
and, 1:455–458

deficiency, 3:988
description, 3:987
mediated allergies, 2:634
mumps-specific, 3:1240
rubella and, 3:1597–1598
TORCH test and, 4:1854,

1856–1857
Immunoglobulin heavy chain deletion,
3:987

Immunoglobulin intravenous therapy
(IVIG)
AIDS, 3:985
Bruton’s agammaglobulinemia,

1:305
common variable

immunodeficiency, 1:457
hyper-IgM syndrome, 2:940, 941
idiopathic thrombocytopenia

purpura, 3:973
immunodeficiency, 3:984
immunoglobulin deficiency

syndromes, 3:989
Kawasaki syndrome, 3:1054
passive immunity, 3:979
Wiskott-Aldrich syndrome, 4:1949

Immunoglobulin M (IgM)
common variable immunodeficiency

and, 1:456
deficiency, 3:988
description, 3:987
hyper-IgM syndrome and,

2:938–943, 3:988
mediated allergies, 2:634
rubella and, 3:1597–1598

Immunoglobulins
allergies to, 1:61
ataxia telangiectasia and, 1:181, 183
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breastfeeding and, 3:1062
immunity and, 3:982

ImmunoGuard, 2:727
Immunohistochemistry, 4:1612–1613
Immunological tests, rotavirus, 3:1596
Immunosuppressed children. See
Immunocompromised children

Immunosuppression fever, 2:750
Immunosuppressive agents

for celiac disease, 1:346
for dermatomyositis, 2:583
meningococcal meningitis vaccine

and, 3:1163–1164
misuse of, 3:980
rabies vaccines and, 3:1549
for vasculitis, 4:1906–1907
warts and, 4:1931

Immunotherapy
acute leukemia, 3:1094
allergic rhinitis, 1:58
allergies, 1:64
allergy shots as, 1:67–70
asthma, 1:177
cancer, 1:323–324, 369–370
chronic leukemia, 3:1098
rush, 1:69
venom, 3:1010

Imodium. See Loperamide
Imodium-AD. See Loperamide
Impacted wisdom teeth, 2:567
Impatiens capensis. See Jewelweed
Impetigo, 2:604, 605, 606, 3:991,
991–992

Implantable cardioverter defibrillator,
1:487–488

Implants, metallic, 3:1129
Imprinting, genetic, 3:1493–1494
Impulse control disorders, 3:992–995
Impulsive behavior

antisocial personality disorder and,
1:150

attachment behavior and, 1:201
attention-deficit/hyperactivity

disorder and, 1:204
binge eating and, 1:248
Tourette syndrome and, 4:1859
trichotillomania and, 4:1878

Imuran. See Azathioprine
In-home childcare, 2:552
In-the-ear hearing aids, 2:855–856
In vitro fertilization, 3:1237
Inactivated immunization. See Passive
immunization

Inattention, 1:204
Inborn errors of metabolism, 2:708,
3:1170, 4:1918

Incentives and creativity, 1:527–528
Incest, 3:1551, 1552
Incisional biopsy, 4:1612

See also Biopsy
Incisors, 2:564
Inclusion conjunctivitis, 3:995–997
Income. See Socioeconomic status
Incontinence, fecal. See Encopresis
Incubators, 3:1501

Independent behavior
in adolescence, 1:34
anorexia nervosa and, 1:117
in infants, 1:440
scales of, 1:18–19
See also Autonomy

Independent living skills, 3:1172
Inderal. See Propranolol
Indians. See Native Americans
Indinavir, 1:153
Individual, Instrumentation, and
Exchange stage, 3:1209

Individualized education plans
alternative schools and, 1:83
bipolar disorder, 1:254
diabetes mellitus, 2:602
dyslexia, 2:649
hypoglycemia, 2:954
learning disorders, 3:1090, 1091
special education and, 4:1711–1712

Individuals with Disabilities Education
Act (IDEA), 1:206, 2:649, 4:1711

Indocin. See Indomethacin
Indomethacin, 3:1316

for histiocytosis X, 2:910
for patent ductus arteriosus, 3:1401,

1500
prenatal surgery and, 3:1514

Indoor toys, 3:1463
Induction therapy, 3:1093
Infalyte. See Oral rehydration solutions
Infant Behavior Questionnaire (IBQ),
4:1811

Infant Botulism Treatment and
Prevention Program, 1:279, 2:779

Infant development
Bayley Scales for, 1:224–226
developmental delay in,

2:593–594
milestones for, 4:1937–1938,

1939–1940
tests for, 2:587–588, 592
See also Child development

Infant Developmental Screening Scale,
2:590

Infant massage therapy, 3:997–1000,
999

Infant Monitoring System, 2:589
Infant mortality, 3:1000–1001, 1192,
1193

Infant RDS. See Respiratory distress
syndrome

Infantile diarrhea. See Rotavirus
infections

Infantile hypotonia. See Hypotonia
Infantile paralysis. See Polio
Infantile polyarteritis nodosa (IPAN),
4:1903–1907

Infantile Refsum disease (IRD), 3:1422
Infantile scoliosis, 4:1627
Infantiseptum granulomatosis, 3:1111
Infants

abandonment of, 1:2
acetaminophen for, 1:6
acting out, 1:14

adaptive behavior scales for,
1:17–21

aggressive behavior, 1:41
anemia, 1:105
apnea, 1:160–162
atopic dermatitis, 1:187
atrial septal defect, 1:196
attachment behavior, 1:199–202
audiometry for, 1:208
biliary atresia, 1:238–241
bonding by, 1:273–276
botulism, 1:277–278, 279, 2:778,

779, 965
breath holding spells, 1:290–295
bronchiolitis, 1:297
candidiasis, 1:326
cardiopulmonary resuscitation for,

1:339
chickenpox, 1:384
chickenpox vaccine for, 1:389
child abuse, 1:393, 394
childproofing, 1:524–525
choking, 1:413, 2:869–870
cognitive development, 1:439, 440
cold sores, 1:443, 444
common cold, 1:454
communication skills, 1:459
congenital heart disease and, 1:490
constipation, 1:500, 501
creativity, 1:526
crying, 1:448, 534–537
development tests for, 2:587–588,

592
developmental delay, 2:593–594
developmental milestones,

4:1937–1938, 1939–1940
discipline, 2:617–618
divorce and, 2:619
dreams, 3:1313
esotropia, 4:1751, 1752
fear, 2:735
fetal hemoglobin test, 2:745
fever, 2:748
fever of unknown origin, 2:751
fine motor skills, 2:756–757, 758t
flu vaccine, 2:763, 3:1006
food allergies, 2:774
food for, 3:1063–1064, 1328
in foster care, 2:787
furniture for, 1:409
fussing, 1:534–537
galactosemia, 2:803
gastroesophageal reflux disease,

2:813, 816
gender identity, 2:818, 820–821
grip, 2:757
gross motor skills, 2:824, 825t
hand-eye coordination, 2:757, 836
handedness, 2:834
Heimlich maneuver and, 1:414
hemophilia, 2:872
hepatitis B vaccine, 2:885
hypotonic, 2:596, 965
immune system development, 3:979
independent behavior, 1:440
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intelligence, 3:1012–1013
intramuscular injection sites, 1:68
iron deficiency, 3:1031, 4:1938
iron sources for, 3:1033–1034
irritable, 1:275
lactose intolerance, 3:1066
language development,

3:1072–1073, 1075, 1076t
masturbation, 3:1149
MMR vaccine, 3:1200–1201
morality, 3:1211
mothers sleeping with, 4:1788
near-drowning, 3:1294
nitrite toxicity and, 3:1183
nutrition recommendations for,

3:1328
oral hygiene, 3:1354–1355
pain, 3:1391
parent relationships and,

3:1392–1393
peer acceptance and, 3:1403
personality development, 3:1425
play and, 3:1462
prickly heat, 3:1521–1522
rashes, 3:1556
respiratory syncytial virus and,

3:1571–1573
safety for, 1:524–525
salmonella food poisoning, 4:1609
self-esteem, 4:1638
sensorimotor organization, 1:439,

440
separation anxiety, 4:1643–1644
shaking, 1:221
shyness, 4:1659
sibling rivalry and, 4:1662
skull of, 1:519
sleep needs, 4:1677, 1681
sleeping position, 1:520,

4:1787–1789
social competence, 4:1697t
speech development, 4:1716
spinal cord injuries, 4:1721
sports for, 4:1727
stranger anxiety, 4:1754
subdural hematoma, 4:1781
sulfonamides for, 4:1793
sunburn, 4:1795
sunscreen for, 4:1796
swaddling, 1:536
sweat test for, 4:1800
swimming, 3:1377
Tay-Sachs disease, 4:1805–1806
television and, 4:1807
temperament, 4:1811, 1812
thumb sucking, 4:1835
TORCH test for, 4:1854–1857
toys for, 4:1866, 1868t
twins, 4:1893
vegetarianism for, 4:1910
vision development, 2:713
vitamin D deficiency, 4:1918–1919,

1919–1920
vitamin K for, 3:1328, 4:1920
vomiting, 2:813

well-baby examination for,
4:1936–1940

See also Low-birth weight infants;
Newborn infants; Prematurity

Infarction, 4:1904
Infections

from amniocentesis, 1:94
from chemotherapy, 1:372–373
Down syndrome and, 2:626
fever of unknown origin and, 2:751
from human bites, 2:926–929
immunodeficiency and, 3:984
intestinal, 3:1451–1453
maternal-fetal, 1:349
opportunistic, 2:911, 938, 3:1417
patent ductus arteriosus and,

3:1401–1402
persistent, 3:980
from piercing and tattoos,

3:1447–1449
premature infants and, 3:1500, 1502
protein-energy malnutrition and,

3:1524
rashes from, 3:1555
recurring, 1:456
See also specific types of infections

Infectious disease, day care and, 2:554
Infectious-disease antibody titers,
4:1854

Infectious Diseases Society of America,
1:386

Infectious hepatitis. See Hepatitis A
Infectious mononucleosis,
3:1001–1004, 1002, 4:1700–1701,
1702–1703

Infective endocarditis, 3:1137, 1139
Inferior open tenotomy, 4:1961
Infertility

circumcision and, 1:421
from cystic fibrosis, 1:543
from Down syndrome, 2:628
from hypogonadism, 2:955
from Klinefelter syndrome, 3:1057
reproductive technology for, 3:1237
from smoking, 4:1688
from testicular torsion, 4:1816
from Turner syndrome, 4:1889
from undescended testes, 4:1897
See also Fertility drugs

Inflammation
atopic dermatitis and, 1:187–188
familial Mediterranean fever and,

2:724
from human bites, 2:927
pityriasis rosea and, 3:1456–1457

Inflammatory myopathy, 2:580
Inflection, 3:1079, 4:1714
Influenza, 3:1004–1007, 1005

antiviral drugs for, 1:153
aspirin and, 1:99
common cold and, 1:453
cough from, 1:515
demographics, 2:763
pneumonia from, 3:1466
sore throat from, 4:1700

See also Flu vaccines
Influenza virus type A

antiviral drugs for, 1:153, 3:1005
croup from, 1:532
description, 2:763, 3:1004

Influenza virus type B
antiviral drugs for, 1:153, 3:1005
croup from, 1:532
description, 2:763, 3:1004

Influenza virus type C, 2:763, 3:1004
Information, motivation and behavioral
skills (IMB) model, 4:1651

Information processing, 1:439, 440,
3:1308

Information processing disorders,
3:1089

Informed consent, 2:923
Inguinal hernia, 2:893–897, 3:1022
Inhalant abuse, 3:1285–1287, 1319,
4:1783

Inhalation asthma drugs, 1:131, 132,
132, 176–177

Inhalation tests, allergy, 1:72
Inhaled poisons, 3:1475
Inheritance

maternal, 3:1196
Mendelian, 1:427
multifactorial, 3:1400
recessive, 1:473
X-linked, 1:366–367
X-linked recessive, 3:1196
See also Autosomal dominant

inheritance; Autosomal recessive
inheritance; Genetic factors

Inhibited children, 4:1812
Injections

administration of, 1:390–391
intralesional, 1:9
intramuscular, 1:68, 370, 3:1201
preparation for, 2:887
restraint method for, 2:887–888
subcutaneous, 3:1201

Injuries. SeeWounds and injuries
Inkblot tests, 1:171
Innate immunity, 3:981–982
Innate immunity deficiencies, 3:983
Inner ear, 2:622
Inner ear labyrinthitis, 3:1059–1061
Innocent heart murmurs, 2:858, 862
Inotropes, 1:487
Inpatient treatment. See Hospitalization
Insect bites and stings, 1:263–269, 268

anaphylaxis from, 1:65–66, 99, 100,
101

antihistamines for, 1:145
encephalitis from, 2:675, 677
IgE-mediated allergies to, 2:633–634
Rocky Mountain spotted fever,

3:1591–1593
tick, 2:675, 3:1116

Insect sting allergy, 1:60, 61,
3:1007–1011, 1009

Insecticidal lotions, 3:1101
Insecure attachment behavior, 1:201,
202
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Insight assessment, 3:1308
Insomnia

antihistamines for, 1:145
caffeine and, 1:317
demographics, 4:1682
description, 4:1678
primary, 4:1681
treatment, 4:1683

Institute of Medicine
fetal alcohol syndrome, 2:742
fluoridation, 2:767
hepatitis B vaccine, 2:885

Insulin
basal-action, 2:600
for diabetes mellitus, 2:600–601
diabetes mellitus and, 2:597
drug allergies to, 2:634, 635
fast-acting, 2:601
glargine, 2:600
for hyperglycemia, 2:933
hypoglycemia and, 1:270
lente, 2:600
neutral protamine hagedorn, 2:600

Insulin dependent diabetes. See Type 1
(insulin dependent) diabetes mellitus

Insulin-like growth factor-1 (IGF-1)
acromegaly and, 1:11–12
pituitary dwarfism and, 3:1453, 1454
tests for, 2:829

Insulin-like growth factor binding
protein 3 (IGFBP-3), 3:1265

Insulin pumps, 2:600
Insulin resistance, 2:597, 932, 3:1265,
1267

Insulin shock. See Hypoglycemia
Insulin tolerance test. See Growth
hormone stimulation tests

Intal, 1:131
Intelligence, 3:1011–1015, 1013

creativity and, 1:526
cytomegalovirus infections and,

1:549
development of, 1:439
developmental tests of, 2:591
dyslexia and, 2:648
emotional, 4:1692
iron-deficiency anemia and, 3:1034

Intelligence tests. See IQ tests
Intensity, 4:1810
Interactive metronome training, 1:206
Interdental lisp, 3:1108, 1109
Interferon alpha-2A, 1:261
Interferon gamma, 1:188
Interferon gamma-1b, 3:1369
Interferons

immunity and, 3:982
for rhinitis, 3:1588

Intermediate osteopetroses,
3:1368–1370

Intermittent acute porphyria. See Acute
intermittent porphyria

Intermittent explosive disorder,
3:992–994, 1015–1019

Intermittent support, 3:1170

Internal radiation therapy. See
Brachytherapy

Internal Revenue Service (IRS), 1:2
Internasal flu vaccines, 1:234
International adoption, 1:38
International Association of Infant
Massage therapy, 3:998

International Classification of Diseases
(ICD), 4:1787

International Dyslexia Association,
2:650

International Headache Society,
2:847–848

International Perinatal HIV Group,
2:912

International travel. See Travel
Internet, 4:1603, 1606–1607, 1660
Interpersonal Conformity stage, 3:1209
Interpersonal intelligence, 3:1012
Interpersonal psychotherapy, 3:1207
Intersex states, 3:1019, 1019–1021
Interstitial fibrosis, 1:27
Interventional MRI, 3:1127
Interview assessments, 1:170
Intestinal atresia. See Duodenal atresia
Intestinal disorders, premature infants,
3:1500

Intestinal infections, 3:1451–1453
Intestinal intussusception, 3:1021–1025,
1023

Intestinal obstruction, 3:1021–1025,
1023
from cystic fibrosis, 1:542
from diaphragmatic hernia, 2:895
duodenal, 2:641–644
from Hirschsprung’s disease,

2:905–908
ileus, 3:974–976
from necrotizing enterocolitis,

3:1297
prenatal surgery for, 3:1512

Intestinal volvulus, 3:1021–1025
Intimacy, 1:35
Intolerances, food. See Food
intolerances

Intra-arterial thrombolysis, 3:1565
Intracranial bypass surgery, 4:1767
Intracranial hemorrhage, 2:841–842,
843

Intracranial pressure, 3:1583
Intradermal tests, allergy, 1:71, 72,
2:637

Intralesional injection, 1:9
Intramuscular injections, 1:68, 370,
3:1201

Intraocular lens implants, 3:1266
Intraocular retinoblastoma, 3:1579,
1580

Intraoperative MRI, 3:1127
Intraperitoneal chemotherapy, 1:370
Intrastromal corneal rings, 3:1266
Intrathecal infusions

chemotherapy, 3:1093
for spasticity, 4:1707

Intrauterine devices (IUD), 1:507–510

Intrauterine growth retardation,
3:1025–1028, 1026t, 4:1890

Intrauterine pressure catheters, 1:360,
2:671, 672

Intravenous administration
chemotherapy, 1:370
for dehydration, 3:1565
for pain management, 3:1389
for premature infants, 3:1501–1502
for respiratory syncytial virus,

3:1572
Intravenous feeding. See Parenteral
nutrition

Intravenous pyelography, 4:1946
Intravenous rehydration, 3:1028–1030,
1029

Intraventricular hemorrhage (IVH),
3:1500, 1568, 1569, 1570

Intrinsic enamel coloration, 2:566
Introversion, 3:1260, 4:1659
Intubation

for epiglottitis, 2:691
tracheal, 4:1761
See also Feeding tubes

Intuitive personality type, 3:1260
Intussusception

adenovirus infections and, 1:27
allergic purpura and, 1:54
intestinal, 3:1021–1025, 1023

Invanz. See Ertapenem
Invasive candidiasis, 1:326–327
Inverse psoriasis, 3:1526
Invirase. See Saquinavir
Involuntary movement, 3:1585
Iodides, hypothyroidism from, 2:961
Iodine, 3:1186–1188

for hyperthyroidism, 2:951
role of, 3:1177, 1187
sources of, 3:1187

Iodine, radioactive, 2:961
Iodine deficiency, 2:962, 963,
3:1177–1181

Iodine toxicity, 3:1183, 1185
Ionizing radiation. See Radiation
exposure

Iontophoresis, 2:936, 4:1800
IPAN (Infantile polyarteritis nodosa),
4:1903–1907

Ipecacuanha, 2:706
IPV (Inactivated polio vaccine), 3:1479,
1480–1482

IQ (Intelligence quotient)
antisocial personality disorder and,

1:150
Down syndrome and, 2:626
fetal alcohol syndrome and, 2:742
galactosemia and, 2:803
hypothyroidism and, 2:962
learning disorders and, 3:1089
lying and, 3:1114
mental retardation and, 3:1014,

1169–1170
phenylketonuria and, 3:1436, 1438
Prader-Willi syndrome and, 3:1495
savant syndrome and, 4:1615
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IQ tests, 3:1012, 1530
cognitive development, 1:439
convergent thought, 1:526
developmental delay, 2:591
fetal alcohol syndrome, 2:742
mental retardation, 3:1171
neurologic exam as, 3:1308
See also specific tests

IRD (Infantile Refsum disease), 3:1422
Iron, 3:1186–1188

anemia and, 1:104
canker sores and, 1:329
recommended daily allowance

(RDA) for, 3:1033–1034
role of, 3:1177, 1187
sources of, 3:1182, 1187, 4:1912
tetracyclines and, 4:1820
vegetarianism and, 3:1330, 4:1911
See also Iron supplements

Iron deficiency, 3:1177–1181, 1187
fifth disease and, 2:755
in infants, 4:1938
malnutrition from, 3:1131
pica and, 3:1444, 1445

Iron-deficiency anemia, 1:105–107,
3:1031–1035, 1177, 1560

Iron supplements
for adolescents, 3:1330
for anemia, 1:108, 109
caffeine and, 1:317
constipation and, 1:501
for iron deficiency, 3:1180
for iron-deficiency anemia, 3:1033,

1034
overnutrition and, 3:1131
for premature infants, 3:1187
for stomatitis, 4:1750

Iron toxicity, 3:1182–1183, 1185, 1188,
4:1827

Irradiation treatments. See Radiation
therapy

Irregular bones, 4:1673
Irregular heartbeat. See Arrhythmia
Irrigation

cerumen impaction, 1:357–358
wound, 1:114

Irritable bowel syndrome, 1:500,
3:1035–1039

Irritable infants, 1:275
Irritant dermatitis, 1:503–507
IRS (Internal Revenue Service), 1:2
IRT test, 1:543
Ischemia, 3:1322
Ischemic stroke, 4:1762–1773
Ishihara Test, 1:450
Islam

circumcision and, 1:420
home schooling and, 2:916
homosexuality, bisexuality and,

2:918
Islet cell transplantation, 2:601
Isoflavones, 1:418
Isomaltase, 1:331
Isoniazid

acetaminophen and, 1:6

drug allergies to, 2:636
for tuberculosis, 4:1886

Isopropyl alcohol. See Rubbing alcohol
Isoptin. See Verapamil
Isosorbide, 2:931
Isothiocyanate, 1:325
Isotretinoin

for acne, 1:9, 127, 128
interactions with, 1:130
side effects, 1:128, 129, 131

Isprenolol, 1:133
Italian children, 4:1632
Itching, 3:1040–1042

antihistamines for, 1:145
atopic dermatitis, 1:187
pinworms, 3:1451–1453
pityriasis rosea, 3:1456–1457
poison ivy, oak, and sumac,

3:1469–1470, 1469–1472
prickly heat, 3:1521–1522
psychogenic, 3:1040
rashes, 3:1556–1557
scabies, 4:1617

ITP (Idiopathic thrombocytopenic
purpura), 3:971–973, 1459

IUD (Intrauterine devices),
1:507–510

IUGR (Intrauterine growth retardation),
3:1025–1028, 1026t, 4:1890

Ivermectin, 3:1101, 4:1617
IVH (Intraventricular hemorrhage),
3:1500, 1568, 1569, 1570

IVIG. See Immunoglobulin intravenous
therapy

Ivory bones. See Osteopetroses
Ixodes ticks, 3:1116

J
Jackson, Lonnie, 2:805–806
Jacksonian seizures, 4:1634
Janus kinase 3 (JAK3) deficiency,
4:1646

Japanese, 2:935
Japanese encephalitis, 2:676, 677–678,
4:1899

Japanese quince, 3:1248
Jasmine, 3:1474
Jaundice, 3:1043–1047

biliary atresia and, 1:239
fromerythroblastosis fetalis, 2:693
hemolytic, 3:1044
neonatal, 1:245–248, 3:1043–1047,

1298–1301, 1300
roseola and, 3:1594
sickle cell anemia and, 4:1664
TORCH syndrome and, 4:1855

Jaw malformations, 3:1134–1136
Jawbones

broken, 2:569
corrections of, 3:1359, 1361
dislocated, 3:1153
fractures of, 3:1153, 1154

maxillofacial trauma and,
3:1151–1156

sarcoma of, 4:1613
trauma to, 2:568–570

Jeffrey Modell Foundation, 2:939
Jejunostomy tube, 1:544
Jellyfish, 1:268
Jellyfish venom, 1:265, 267
Jenamicin. See Gentamicin sulfate
Jewelweed

contact dermatitis, 1:506
poison ivy, oak, and sumac, 3:1471

Jewish Americans
circumcision and, 1:420
coagulation disorders in, 1:430
familial Mediterranean fever in,

2:724
Gaucher disease in, 3:1105
hemophilia in, 2:871
hyperhidrosis in, 2:935
lactose intolerance in, 1:332
shyness and, 4:1659
Tay-Sachs disease in, 3:1107,

4:1805
Job sharing, 4:1953
Job skills, 3:1172
Jock itch. See Ringworm
Johnson, Lyndon B., 2:845
Joint capsule injuries, 4:1734–1736
Joint custody, 1:397
Joint dislocations

Ehlers-Danlos syndrome and,
2:661–663

immobilization for, 3:976
jawbone, 3:1153
from sports, 4:1732

Joint inflammation, 1:53, 3:1047–1052
Joint pain

dermatomyositis and, 2:580, 582
familial Mediterranean fever and,

2:725
osteochondrosis and, 3:1363
rubella and, 3:1597
vasculitis and, 4:1906, 1907

Joints
bleeding into, 2:872
hypermobility of, 2:661–663,

3:1136–1137, 1245
synovial, 3:1047–1048

Joliet 3-Minute Preschool Speech and
Language Screen, 2:590, 3:1070

Jones Criteria for rheumatic fever,
3:1585–1586

Journals, assessment, 1:170
Judaism, 2:918

See also Jewish Americans
Judging personality type, 3:1260
Judgment

assessment of, 3:1308
vs. choice, 3:1212

Juice therapy, 3:1050
Junctional moles, 3:1202
Jung, Carl, 3:1260
Juniper, 3:1050
Just Community program, 3:1211–1212
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Justice and equity, 3:1210
Juvenile arthritis, 3:1047–1052, 1049,
1050
nightmares in, 3:1314
Turner syndrome and, 4:1890

Juvenile dermatomyositis. See
Dermatomyositis

Juvenile hexosaminidase A deficiency,
4:1806

Juvenile kyphosis. See Physeal
osteochondroses

Juvenile myotonic dystrophy, 3:1268,
1269

Juvenile offenders
antisocial behavior and, 1:148
child abuse and, 1:393
truancy and, 4:1883–1885

Juvenile rheumatoid arthritis. See
Juvenile arthritis

Juvenile scoliosis, 4:1627

K
K complexes, 4:1681
Kagan, Jerome, 4:1812
Kalium bichromium, 4:1671
Kallman’s syndrome, 2:955, 956–957
Kangaroo care, 1:276, 3:1502
Kanner, Leo, 1:213
Kaposi’s sarcoma, 2:911
Karolinska Institute, 4:1722
Karyotyping. See Chromosome analysis
Kasabach-Merrit syndrome, 1:261
Kasai procedure, 1:240, 3:1046
Kasi, Morio, 1:240
Kaufman, Barry, 1:215
Kaufman, Samahria Lyte, 1:215
Kaufman Assessment Battery for
Children, 3:1012, 1171

Kava kava
narcotics and, 3:1283
for premenstrual syndrome, 3:1505
for substance withdrawal, 4:1785

Kawasaki, Tomisaku, 3:1053
Kawasaki syndrome, 3:1053–1055,
1054, 4:1903–1907

Kayser-Fleischer rings, 3:1184
Kazakhstan adoption programs, 1:38
Kearns-Sayre syndrome (KSS), 3:1195
Keflex. See Cephalosporins
Kelp, 3:1183

common variable
immunodeficiency, 1:457

fever of unknown origin, 2:752
immunoglobulin deficiency

syndromes, 3:989
mineral deficiencies, 3:1181

Kelp acne, 3:1183
Kenalog. See Triamcinolone
Kennedy syndrome, 4:1725–1726
Kennell, John, 1:274
Kentones, 4:1636
Keppra. See Topiramate

Keratectomy, photorefractive, 3:1266
Keratitis, 3:996
Keratoconus, 1:188, 3:1266
Keratomileusis, laser epithelial, 3:1266
Keratomy, radial, 3:1266
Kerner, Justinius, 1:276
Kernicterus

erythroblastosis fetalis and, 2:693,
694

hypotonia and, 2:965
neonatal jaundice and, 3:1043, 1301

Keshan disease, 3:1179
Ketoacidosis, diabetic, 2:599, 602–603,
932–935

Ketoconazole
for alopecia, 1:78
for candidiasis, 1:328
hypogonadism from, 2:956

Ketogenic diet, 4:1636
Ketones, 2:599, 602
Ketoprofen, 3:1316, 1389
Ketorolac, 1:98, 3:1316
Ketosis, 1:270, 2:830
Ketostix. See Dipstick tests
Ketter, Terence, 1:528
Kidnapping, 3:1600, 4:1603, 1607
Kidney biopsy, 4:1946
Kidney disease

allergic purpura and, 1:53
diabetes mellitus and, 2:601
dwarfism and, 2:646
high-risk pregnancy and, 2:904
hypertension and, 2:945
ileus and, 3:974
nail-patella syndrome and, 3:1276
overhydration from, 3:1377, 1379
renal vein thrombosis, 3:1564–1567
strep throat and, 4:1703
Turner syndrome and, 4:1890, 1891
vesicoureteral reflux and,

4:1912–1914
Kidney failure

allergic purpura and, 1:54
from black henna tattoos, 3:1447
diabetes mellitus and, 2:601
hypertension and, 2:944

Kidney function
aminoglycosides and, 1:135
dehydration and, 2:560
poisons and, 3:1473
prenatal urinary tract obstructions

and, 3:1511
ureter anomalies and, 1:495

Kidney stones, 1:546, 4:1722
Kidney transplantation

for diabetes mellitus, 2:601
for familial Mediterranean fever,

2:726
Kidney tumors, 4:1888

See alsoWilm’s tumor
KidsHealth (Website), 3:1406, 4:1639
Kiessekbach’s plexus, 3:1319
Killed vaccines. See Passive
immunization

Killer bees, 1:264

Killer T cells, 3:982
Kindergarten, 3:1573
Kindergarten Readiness Test, 2:590
Kindergarten Screening Inventory,
2:590

Kinsey, Alfred C., 2:918–919
Kinship caregivers, 2:788
Kippel-Trenaunacy-Weber syndrome,
1:261

Kissing disease. See Infectious
mononucleosis

Kitchens, childproofing, 1:408
Klaus, Marshall, 1:274
Klebsiella infections

enterobacterial, 2:681
otitis externa, 3:1371
urinary tract, 1:546

Kleine-Levin syndrome, 4:1681, 1683
Kleptomania, 3:992–994
Klinefelter syndrome, 3:1055–1058,
1056, 1068, 1075

Klippel-Feil syndrome, 1:380
Klonopin. See Clonazepam
Klumpke’s palsy, 1:281–288
Kneecap abnormalities, 3:1275–1277
Knees, hyperextended, 3:1245
Knowledge, 1:527
Knowledge construction education,
3:1232

Koebner reaction, 3:1527
Kohl, 3:1085
Kohlberg, Lawrence, 2:817–818,
3:1114, 1209–1210, 1211–1212

Kohlberg’s Theory of Moral
Development, 3:1114, 1209–1210,
1211–1212

Köhler disease, 3:1363
Konsil. See Psyllium
Koplik’s spots, 3:1157
Korean children, 4:1632
Korean War, 2:555
Krabbe’s disease, 2:965, 3:1106
KSS (Kearns-Sayre syndrome), 3:1195
Kugelberg-Welander disease,
4:1725–1726

Kwashiorkor malnutrition. See Protein-
energy malnutrition

Kwell. See Lindane
Kyphoscoliosis type Ehlers-Danlos
syndrome, 2:661–662, 663, 664

Kyphosis, 3:1138, 1140, 1363
Kytril. See Granisetron

L
L-arginine, 2:948
L-dopa. See Levodopa
L-iduronidase, 3:1230
L-lysine, 1:446
Labhart-Willi syndrome. See Prader-
Willi syndrome

Labor, 1:398–401
dysfunctional, 1:401–402
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first stage, 1:399
multiple pregnancy and, 3:1238
second stage, 1:399–400
third stage, 1:400–401
See also Childbirth; Delivery

Labyrinthitis, 3:1059–1061, 1060
Lacerations, 2:761, 4:1957

See alsoWounds and injuries
Lachesis, 4:1702, 1848
Lactase, 1:331, 332, 2:772
Lactase enzyme supplements, 1:333,
3:1066–1067

Lactate, 1:354, 355
Lactate dehydrogenase

in cerebrospinal fluid, 1:354
muscle spasms and cramps from,

3:1245
sarcoma and, 4:1612

Lactation, 3:1061–1065, 1063, 1063t
Lactation consultants, 3:1063
Lactic acid, 4:1849
Lacto-ovo vegetarian diet, 4:1909–1912
Lactobacilli, 1:326
Lactobacillus acidophilus

candidiasis, 1:328
diarrhea, 2:608
food poisoning, 2:779
gastroenteritis, 2:810
Lyme disease, 3:1119

Lactobacillus bifidus, 2:608
Lactobacillus bulgaricus, 2:779
Lactogenesis, 3:1061
Lactose, 1:332

carbohydrate intolerance and,
1:331

galactosemia and, 2:803
tooth decay from, 4:1849

Lactose intolerance, 1:331–335,
3:1065–1067
celiac disease and, 1:344
description, 2:772
diarrhea from, 2:607
galactosemia and, 2:803
irritable bowel syndrome and,

3:1037–1038
malnutrition and, 3:1131
outgrowing, 2:774

Lactose tolerance test, 3:1065
Lactulose, 3:1082
Ladd’s bands, 2:642
Ladd’s procedure, 2:643–644
Lamaze method, 1:403
Lambdoidal sutures, 1:519, 520
Lamictal. See Lamotrigine
Lamivudine, 1:153, 2:882
Lamotrigine, 1:142, 252
Landau-Kleffner syndrome, 2:595
Landouzy-Dejerine disease,
3:1249–1255

Langerhans Cell Histiocytosis. See
Histiocytosis X

Langerhans cells, 2:908
Language, body, 1:460
Language and Cognitive Development
Center, 1:215

Language delay, 3:1067–1072
bilingual children and, 1:243–244
causes of, 2:594, 595, 3:1067–1068,

1074–1075
deafness and, 3:1078–1079
definition, 1:460, 3:1067
from specific language impairment,

3:1079–1080, 4:1714–1715
Language development, 1:458–461,
3:1013–1014, 1072–1078, 1076t
auditory discrimination test for,

1:212–213
bilingual, 1:241–245
cognitive development and, 1:439
disfluency and, 4:1775–1776
early childhood education and, 2:656
expressive, 3:1072
hearing impairment and, 2:856
infants, 3:1072–1073, 1075, 1076t
preschool children, 3:1074,

1075–1076, 1076t
receptive, 3:1072
school age children, 3:1074
toddlers, 3:1073–1074, 1075–1076,

1076t
See also Speech development

Language disorders, 1:460,
3:1078–1082, 1080
dyslexia, 2:648–650
expressive, 3:1069, 1257
language delay and, 3:1067–1072
Wechsler Intelligence Scales for,

4:1935
Williams syndrome and, 4:1944
See also Language delay

Language impairment, specific,
3:1079–1080, 4:1714–1715

Language specialization, 2:834
Languages

immersion programs for, 1:242
official, 1:243
See also Bilingualism

Lanoxin. See Digoxin
Lansoprazole, 2:815
Laparoscopy, appendectomy,
1:163–164

Laparotomy, 2:687
Largactil. See Chlorpromazine
Large intestines

abdominal wall defects and, 1:4–5
Hirschsprung’s disease and,

2:905–907
obstruction of, 3:1022

Large motor skills. See Gross motor
skills

Laryngeal diphtheria, 2:613
Laryngomalacia, 4:1761
Laryngoscopy, 2:691
Laryngospasm, 2:691, 4:1924
Laryngotracheitis. See Croup
Larynx, 3:1465, 4:1761
Laser epithelial keratomileusis
(LASEK), 3:1266

Laser in situ keratomileusis (LASIK),
3:1266

Laser surgery
for birthmarks, 1:261
fetoscopic, 3:1514
for myringotomy, 3:1272
for warts, 4:1933

Lasers, carbon dioxide, 3:1272
LASIK (Laser in situ keratomileusis),
3:1266

Lastborn children, 1:257, 258
LATCH (Lowe Anchors and Tethers for
Children), 4:1603

Latches, safety, 1:409
Latchkey children, 4:1955
Late apnea, 1:160
Late deceleration, 2:673
Late-onset congenital adrenal
hyperplasia, 1:473

Late-onset listeriosis, 3:1111–1112
Late-onset myotonic dystrophy, 3:1268,
1269

Latent nystagmus, 3:1332
Latent viruses, 1:443–444
Lateral list, 3:1108, 1109
Latex

allergies, 1:60, 64, 101, 2:923
condoms, 1:467, 508
pacifiers, 3:1382

Latinos. See Hispanics
Lavandula officinalis. See Lavender
Lavender

alopecia, 1:78
dizziness, 2:623
headaches, 2:850
juvenile arthritis, 3:1050
lice infestation, 3:1101
ringworm, 3:1590
sinusitis, 4:1671
sore throat, 4:1702
staphylococcal infections, 4:1740

Law and Order stage, 3:1209
Lawrence v. Texas, 2:918
Laws

child custody, 1:396–398
state, 1:1–2, 37, 396–398

Laxatives, 3:1082–1084
for constipation, 1:501
for encopresis, 2:679
hyperosmotic, 3:1082

Lazy eye. See Amblyopia
LDL (Low-density lipoproteins),
1:416–418, 4:1768

Lead-based paint, 3:1084, 1086–1087
Lead poisoning, 2:866–868,
3:1084–1088, 1085, 1446

Leadership, 1:258
Learning

social, 1:23, 3:1211
visual, 1:460

Learning disorders, 3:1088–1091, 1090
alternative schools for, 1:82
attention-deficit/hyperactivity

disorder and, 1:206
cognitive development and, 1:442
conduct disorder and, 1:471, 472
congenital heart disease and, 1:491
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definition, 1:442
dyslexia, 2:648–650
fetal alcohol syndrome and, 2:742
hearing impairment and, 2:856
hypotonia and, 2:965
language delay and, 3:1069
muscular dystrophy and, 3:1251
neurofibromatosis and, 3:1305
Prader-Willi syndrome and, 3:1495
retention in school, 3:1574, 1575
special education for, 4:1710–1714
spina bifida and, 4:1718
Stanford-Binet Intelligence Scale

for, 4:1736
stroke and, 4:1767
Tourette syndrome and, 4:1859
Turner syndrome and, 4:1890
vocational education for, 4:1713
Wechsler Intelligence Scales for,

4:1935–1936
Williams syndrome and, 4:1944

Learning technology, assistive, 4:1712
Learning theory, 1:215, 439
Leber hereditary optic neuropathy,
3:1196

Leber’s amaurosis, 3:1332
Leboyer, Frederick, 3:998
LeBoyer method, 1:404
Lecithin, 3:1529
Ledum, 4:1958
Lee, Kang, 3:1114
Left-handedness, 2:827, 833–836
Left-to-right shunt, 3:1399
Leg braces, osteogenesis imperfecta,
3:1367

Legal abandonment, 1:1–3
Legal offenses. See Juvenile offenders
Legg-Calvé-Perthes disease, 3:1363
Legs

congenital amputation of, 1:476–478
in Marfan syndrome, 3:1136–1137

Legumes, 3:1505
Leigh syndrome, 3:1196
Lejeune, Jerome, 1:529
Lemon balm

narcotics and, 3:1283
for nausea and vomiting, 3:1292
for sexually transmitted diseases,

4:1652
Lemon oil, 1:454
Lennox-Gastaut syndrome, 1:142
Lens-coatings, 2:716
Lenses

aspheric, 2:716
crown glass, 2:716
ortho-K, 3:1266
photochromatic, 2:716
polaroid, 2:716
polycarbonate, 2:716
polyurethane, 2:716
rigid gas-permeable, 2:717, 3:1266
silicone, 3:1265
soft, 2:717
See also Contact lenses; Eyeglasses

Lente insulin, 2:600

Lentigo maligna melanoma, 3:1202
LEP students, 1:242–243
Lesbians, 2:917–921

child custody laws and, 1:398
suicidal behavior in, 3:1205, 4:1791
See also Homosexuality

Lesions, skin. See Skin disorders
Let-down reflex, 3:1062
Letterer-Siwe disease, 2:908–910
Leukapheresis, 2:687
Leukemia

acute, 3:1091–1095, 1093
acute lymphoblastic, 1:320
acute lymphocytic, 3:1092, 1095
acute myelogenous, 3:1092, 1095
acute myeloid, 1:320
ataxia telangiectasia and, 1:182
chickenpox vaccine and, 1:390
chronic, 3:1095–1099
chronic lymphocytic, 3:1096–1098,

1097
chronic myelogenous, 3:1096–1098
definition, 1:320
demographics, 1:324t
diagnosis, 1:322
platelet counts for, 3:1459
radiation exposure and, 4:1964
treatment, 1:323, 3:1093–1094,

1097–1098
Wiskott-Aldrich syndrome and,

4:1949
Leukeran. See Chlorambucil
Leukine. See Sargramostim
Leukocoria, 3:1577
Leukocytes. SeeWhite blood cells
Leukodystrophies, 2:965, 3:1422
Leukotriene modifiers, 1:177, 2:687
Leustatin. See Cladribine
Levocarnitine, 3:1198
Levodopa, 3:1185, 1220–1221
Levorphanel, 3:1282
Lewis, Michael, 3:1114
Lexapro. See Escitalopram
Leydig cells, 3:1056
LGMD (Limb-girdle muscular
dystrophy), 3:1249–1255, 1263

Libido, 2:956
Librium. See Chlordiazepoxide
Lice infestation, 3:1099–1103, 1102
LiceFree, 3:1101
Lichenification, 1:187, 188
Licorice

atopic dermatitis, 1:190
familial Mediterranean fever,

2:727
premenstrual syndrome, 3:1505
rhinitis, 3:1588
sexually transmitted diseases,

4:1652
substance withdrawal, 4:1785

Lidocaine, 1:330, 3:1221
Life change events

adjustment disorders and, 1:30, 31
dependent personality disorder and,

2:571

depression and, 2:573
nightmares from, 3:1313

Life course limited antisocial behavior,
1:17

Life expectancy, 4:1909
Life preservers, 3:1296, 4:1604
Lifestyle, 3:1339

diabetes mellitus and, 2:598
headache treatment and, 2:850
hypertension and, 2:947
obesity and, 3:1337–1339
phobias and, 3:1442

Lifting, 4:1734
Liga, 3:1085
Ligament injuries, 4:1734–1736
Light exposure/sensitivity. See Sun
exposure

Light therapy. See Phototherapy
Lightning injuries, 2:665–667
Ligusticum porteri, 4:1847
LIM Homeobox Transcription Factor 1-
Beta (LMX1B), 3:1275

Limb amputation, congenital,
1:476–478

Limb-girdle muscular dystrophy
(LGMD), 3:1249–1255, 1263

Limb-salvage surgery, 4:1613
Limited English proficient (LEP)
students, 1:242–243

Lincocin. See Lincomycin
Lincoln-Oseretsky Motor Development
Scale, 2:759, 826–827

Lincomycin, 1:134, 2:697–699
Lincosamide, 1:134
Lindane, 3:1101, 4:1617
Linear fractures, 2:789
Linezolid, 3:1468
Linguistic intelligence, 3:1011
Linium usitatissimum.
See Flaxseed

Lion & Lamb Project, 4:1867–1868
Lioresal. See Baclofen
Lip, cleft, 1:422–426, 423, 424, 486,
2:722, 770

Lip reading, 2:856
Lipid panel, 1:417
Lipid storage diseases. See Lipidoses
Lipidoses, 3:1104–1106
Lipids, cerebrospinal fluid, 1:354
Lipomeningocele, 4:1718
Lipomyelomeningocele, 4:1718
Lipoproteins

high-density, 1:416–418, 2:598
low-density, 1:416–418, 4:1768
nuclear magnetic resonance testing

for, 1:417
very-low-density, 1:416

Liposuction, 2:936
Liquaemin. See Heparin
Lisch nodules, 3:1305
Lisping, 3:1108–1110
Lissencephaly, 1:481
Listening

active, 1:459
dyslexia and, 2:648
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Listeria monocytogenes, 3:1111–1113,
1160

Listeriosis, 3:1111–1113
Literacy, 2:656
Lithane. See Lithium
Lithium, 1:141

for bipolar disorder, 1:251–252, 253
breastfeeding and, 3:1064
for conduct disorder, 1:471
for depressive disorders, 2:574
fetal development and, 2:903
hypothyroidism from, 2:961
for intermittent explosive disorder,

3:1017
for mood disorders, 3:1207
nonsteroidal anti-inflammatory

drugs and, 3:1318
psoriasis and, 3:1527
for trichotillomania, 4:1881

Lithobid. See Lithium
Lithonate. See Lithium
Lithotabs. See Lithium
Little Hearts on the Mend Fund, 1:198,
491, 2:862

Live attenuated vaccines, 2:763, 3:987,
4:1820

Liver biopsy, 2:890, 3:1583
Liver cancer

anabolic steroids and, 1:95
causes of, 1:321
hepatitis B vaccine and, 2:885, 886
hyper-IgM syndrome and, 2:938

Liver cirrhosis, 2:878, 885, 886
Liver disease

anemia and, 3:1560
biliary atresia and, 1:238
high cholesterol and, 1:416
hyper-IgM syndrome and, 2:938
jaundice and, 3:1044
nutritional support for, 2:882
perinatal hepatitis B and, 3:1414,

1417
peroxisomal disorders and,

3:1422–1423
prenatal surgery and, 3:1511, 1512

Liver function
jaundice and, 3:1043
poisons and, 3:1473
porphyrias and, 3:1485, 1486

Liver function tests, bilirubin,
1:245–248, 246

Liver regeneration, 2:882
Liver transplantation, 1:240, 3:1489
Living rooms, childproofing, 1:409
LMX1B (LIM Homeobox Transcription
Factor 1-Beta), 3:1275

Lobelia, 2:752
Local anesthesia, 1:421
Localized juvenile periodontitis,
3:1418–1419

Lockjaw. See Tetanus
Locomotion, 2:824
Loeffler’s medium, 2:614
Lofene. See Atropine/diphenoxylate
Logen. See Atropine/diphenoxylate

Logic, 3:1013, 1209
Logical-mathematical intelligence,
3:1011–1012

Lomatium dissectum, 4:1847
Lomefloxacin, 1:134
Lomocot. See Atropine/diphenoxylate
Lomotil. See Atropine/diphenoxylate
Loneliness, 1:535
Long-acting beta-2 agonists, 1:177
Long bones, 4:1673, 1675
Longitudinal fractures, 2:789
Lonicera japonica. See Honeysuckle
Lonox. See Atropine/diphenoxylate
Loperamide, 2:608
Lopinavir, 1:153
Loquat syrup, 1:454
Loratadine

allergic rhinitis, 1:57, 62, 145
rhinitis, 3:1588

Lorazepam
bipolar disorder, 1:253
epilepsy, 1:142
intermittent explosive disorder,

3:1017
movement disorders, 3:1221
spasticity, 4:1706

Lordosis, 3:1276
Lorenzo’s oil, 3:1423
Losing, 4:1727
Lotions, 3:1556

See also Topical medications
Louis-Bar syndrome. See Ataxia
telangiectasia

Lovaas method. See Applied behavior
analysis

Lovastatin, 1:418
Love, parental, 3:1392
Low-birth weight infants

anemia in, 1:104
bonding and, 1:275–276
candidiasis in, 1:328
genital herpes and, 3:1414
infant mortality and, 3:1000, 1001
massage for, 3:1145–1146
mineral supplements for, 3:1187
smoking and, 3:980
sudden infant death syndrome in,

4:1787
very, 3:1193, 1297
See also Prematurity

Low blood sugar. See Hypoglycemia
Low-cholesterol diet, 3:1106
Low-current electrical field therapy,
3:1119

Low-density lipoproteins (LDL),
1:416–418, 4:1768

Low-fat diet
biliary atresia and, 1:240
cystic fibrosis and, 1:543–544
irritable bowel syndrome and,

3:1037
stroke and, 4:1768
See also Fats (Dietary)

Low glycemic diet, 1:418
Low-grade fever, 2:739, 747

Low-income children. See Poverty;
Socioeconomic status

Low-phosphorus diet, 2:611
Low-protein diet, 3:1105

See also Protein (Dietary)
Low-salt diet

dermatomyositis and, 2:584
Fabry’s disease and, 3:1105
penicillins and, 3:1409
vasculitis and, 4:1907
See also Sodium

Low-tar cigarettes, 4:1689
Low vision aids, 3:1333
Lowe Anchors and Tethers for Children
(LATCH), 4:1603

Lowenfeld, Viktor, 2:630
Lower esophageal sphincter,
2:812–815, 816

Lower GI exam. See Barium enema
Lower urinary tract infections, 1:546
LSD (Lysergic acid diethylamide),
1:21–22, 4:1783

LTG. See Lamotrigine
Lumbar puncture, 1:353–354, 355, 355

acute leukemia, 3:1093
hydrocephalus, 3:1500
hypotonia, 2:966
listeriosis, 3:1112
meningitis, 3:1161
polio, 3:1478–1479
retinoblastoma, 3:1577
Reye’s syndrome, 3:1583

Lumbar spine, 4:1720
Lung cancer, 3:1192
Lung disorders

common cold and, 1:453
prenatal surgery for, 3:1512

Lung function tests. See Pulmonary
function tests

Lung infections
bronchiolitis, 1:297–299
cystic fibrosis and, 1:542, 544

Lung stroma, 3:1465
Lung transplantation, 1:544
Lupus erythematous

high-risk pregnancy and, 2:904, 905
systemic, 2:755, 3:1323

Luteinizing hormone
hypogonadism and, 2:956, 957
Klinefelter syndrome and,

3:1056–1057
menstrual cycle and, 3:1166

Luvox. See Fluvoxamine
Lycopodium, 1:191, 4:1848
Lying, 3:1113–1116
Lyme borreliosis. See Lyme disease
Lyme disease, 2:675, 3:1116–1121,
1119

LYMErix vaccine, 3:1120
Lymph node infections. See
Lymphadenitis

Lymph nodes
adenoid hyperplasia and, 1:25–27
immune system development and,

3:979
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immunodeficiency and, 3:984
lymphadenitis of, 3:1121–1123

Lymphadenitis, 1:27, 3:1121–1123
Lymphangiomas, 1:262
Lymphatic cancer. See Lymphoma
Lymphatic system, 3:979, 1092, 1121
Lymphocyte count, 3:984, 4:1646
Lymphocyte function tests, 3:981
Lymphocytes, 1:354, 3:1092, 1096
Lymphoid hyperplasia, 1:162
Lymphoma

ataxia telangiectasia and, 1:182
causes of, 1:321
celiac disease and, 1:345, 346
definition, 1:320
diagnosis, 1:322
non-Hodgkins, 2:938, 4:1949
prevalence of, 1:324t
treatment, 1:323

Lysergic acid diethylamide (LSD),
1:21–22, 4:1783

Lysine
for canker sores, 1:330
for cold sores, 1:446
for herpes simplex, 2:899
vegetarianism and, 4:1911

Lysosomal storage disease, 3:1227
Lyssavirus, 3:1546
Lytic infections, 1:28

M
M-PACI (Millon Pre-Adolescent
Clinical Inventory III), 3:1531

Macoldes, 1:134
Macrobiotic diet, 1:418
Macrocephalia. SeeMacrocephaly
Macrocephaly, 3:1125–1127
Macrocytic anemia, 3:1560
Macrolides. See Erythromycins
Madarosis, 4:1881
Magnesium, 3:1186–1188

for alopecia, 1:78
botulism and, 1:278
calcium and, 3:1178
for muscle spasms and cramps,

3:1248
for pervasive developmental

disorders, 3:1434
for premenstrual syndrome, 3:1505
role of, 3:1176, 1187
sources of, 3:1182, 1187
for stroke, 4:1766
tetracyclines and, 4:1820

Magnesium citrate, 3:1082
Magnesium deficiency, 3:1176–1181,
1187, 1245

Magnesium hydroxide, 1:330, 3:1082
Magnesium sulfate, 1:353, 3:1082, 1514
Magnesium toxicity, 3:1083
Magnet schools, 1:82
Magnetic fields, 3:1130
Magnetic magnetite, 4:1683

Magnetic pulses, 3:1119
Magnetic resonance
cholangiopancreatography (MRCP),
3:1129

Magnetic resonance imaging (MRI),
3:1127–1130, 1128
atrial septal defect, 1:195
brachial plexopathy, 1:283
Chiari malformation, 1:381
concussion, 1:465
congenital heart disease, 1:487
dermatomyositis, 2:583
functional, 4:1812–1813
heart murmurs, 2:860
hypotonia, 2:966
narcolepsy, 3:1278
nystagmus, 3:1333
otitis externa, 3:1371
perforated eardrum, 3:1412
pervasive developmental disorders,

3:1433, 1434
pituitary gland, 3:1454
post-concussion syndrome, 3:1491
precocious puberty, 3:1498
renal vein thrombosis, 3:1565
retinoblastoma, 3:1577
sarcoma, 4:1612
scoliosis, 4:1628
seizures, 4:1635
sleep disorders, 4:1683
stroke, 4:1765
Sturge-Weber syndrome, 4:1774
tics, 4:1840
wryneck, 4:1960–1961

Mahonia aquifolium. See Oregon grape
Mainstream education, 1:151
Maintenance therapy, 3:1093
Major depressive disorder, 2:572–576,
575t, 3:1205–1207
rape and sexual assault, 3:1553
stroke and, 4:1769
tics and, 4:1838

Major self-mutilation, 4:1642
Make-up

for birthmarks, 1:261
lead poisoning from, 3:1085
stys, chalazia and, 4:1780

Mal de pinto. See Pinta
Malabsorption syndrome

bone age assessment for, 4:1673
dwarfism and, 2:646
malnutrition from, 3:1132

Maladaptive behavior scales, 1:17–21
Malathion, 3:1101
Male condoms, 1:466–470, 508, 510t
Males. See Boys
Malignant hyperthermia, 2:747
Malignant infantile osteopetroses,
3:1368–1369

Malignant melanoma. SeeMelanoma
Malignant otitis externa, 3:1371–1372
Malignant tumors. See Cancer
Malnutrition, 3:1130–1134, 1132

alcoholism and, 1:51
alopecia from, 1:78

amenorrhea and, 1:89
anatomical age and, 1:103
anemia and, 1:106
bone age assessment for, 4:1673
cystic fibrosis and, 1:541–542
dwarfism and, 2:646
dwarfism from, 2:645
failure to thrive and, 2:722
fetal alcohol syndrome and, 2:741
hyper-IgM syndrome and, 2:941
immunodeficiency and, 3:985
mental retardation and, 3:1171
numbness and tingling from, 3:1322
overhydration and, 3:1379
periodontal disease from, 3:1420
pica and, 3:1445
protein-energy, 3:1130, 1133,

1523–1525, 4:1674, 1675
protein-energy malnutrition from,

3:1523, 1524
rashes from, 3:1556
skeletal development and,

4:1674–1675
See also Diet; Nutrition

Malocclusions, 2:565, 3:1134–1136,
1135, 1357–1358, 1369

Malrotation, duodenal, 2:642, 643
Maltase, 1:331
Maltose, 1:331, 332
Mammal bites, 1:263–269
Mammograms, 4:1963
Manganese, 3:1050, 1177, 1186–1188
Manganese deficiency, 3:1177–1181
Manganese toxicity, 3:1184, 1185
Mangled Extremity Severity Score
(MESS), 4:1876

Manic-depressive disorder. See Bipolar
disorder

Manic episodes, 1:250, 251, 3:1206
Manipulative play, 3:1460
Mannitol, 2:933, 3:1583
Manometry

esophageal, 2:814–815
for Hirschsprung’s disease, 2:907

Mantoux test, 4:1886
Manual reduction, hernia, 2:895
Manual to Combat Truancy,
4:1883–1884

Manually Coded English (MCE), 2:856
Maoris, 3:998
MAPI (Millon Adolescent Personality
Inventory), 3:1532

Marasmus, 3:1523–1525
Marasmus retards, 2:646
Marble bones. See Osteopetroses
March of Dimes Foundation, 3:1499
Marenostrin, 2:725
Marezine, 3:1215
Marfan, Antoine, 3:1136
Marfan syndrome, 3:1136–1142, 1140

congenital heart disease and, 1:485
high myopia in, 3:1264
hypotonia and, 2:965

Marijuana
abuse of, 4:1783
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breastfeeding and, 3:1064
hypogonadism from, 2:956
for movement disorders, 3:1223
poisoning from, 3:1474
for spasticity, 4:1708
statistics, 1:21–22

Marine animal bites, 1:265, 267, 268
Marker X syndrome. See Fragile X
syndrome

Markers. See Tumor markers
Maroteaux-Lamy syndrome, 3:1229,
1230

Marriage, 2:918, 4:1955
Marshall, W., 3:1536
Marshmallow, 1:547
Martin-Bell syndrome. See Fragile X
syndrome

Masculinization, 1:96, 473, 474
Massachusetts Department of
Education, 4:1791

Massage therapy, 3:1142–1146, 1144
cancer pain, 1:324
common variable

immunodeficiency, 1:457
constipation, 1:502
for crying, 1:536
deep tissue, 3:1143
dysmenorrhea, 2:652
fever of unknown origin, 2:752
headaches, 2:850
immunoglobulin deficiency

syndromes, 3:989
infant, 3:997–1000, 999
menstruation discomfort, 3:1168
multiple pregnancy, 3:1238
neuromuscular, 3:1143
numbness and tingling, 3:1323
pain management, 3:1387, 1390
premature infants, 3:1502
scoliosis, 4:1628
for smoking, 4:1690
sports, 3:1143
Swedish, 3:998, 1143
trigger point, 3:1143
wryneck, 4:1961

Massage therapy oils, 3:999
Massed negative practice, 4:1840
Mast cell stabilizers

for allergic rhinitis, 1:58
for allergies, 1:64
for asthma, 1:177

Mast cells
allergies and, 1:56, 60, 70–71
anaphylaxis and, 1:99
hives and, 2:913

Mastocytosis, 2:685
Mastoiditis, 3:1146, 1146–1148
Masturbation, 1:35, 394, 3:1148–1151
Matched unrelated donor (MUD)
transplants, 2:940

Maternal age
birth defects and, 1:92, 3:1510
dwarfism and, 2:645
multiple pregnancy and, 3:1237
Patau syndrome and, 3:1396

twins and, 4:1893
Maternal-fetal infections. See Perinatal
infections

Maternal-fetal surgery, 3:1511–1517
Maternal-fetal transmission

cerebral palsy and, 1:349
hepatitis B, 2:883, 884
herpes simplex, 2:912
HIV/AIDS, 2:912
toxoplasmosis, 4:1864–1865

Maternal immunity, 3:1201
Maternal inheritance, 3:1196
Maternal mortality, 1:363, 364
Maternal phenylketonuria, 3:1439
Maternal uniparental disomy, 3:1493,
1494, 1495

Mathematics disorders, 3:1089
Mathematics skills, 2:656, 4:1944
Matricaria recutita. See Chamomile
Maturation delay, 3:1067, 1068, 1070,
1075

Maturity tests, 1:410–412
Maxillary sinuses, 4:1669
Maxillofacial trauma, 3:1151–1156
Maximum voluntary volume (MVV),
3:1540

Mazepine, 1:205
MBPP (Modified biophysical profile),
1:125

McArdle’s disease, 3:1245
McClure, Vimala Schneider, 3:998
McCormick Toy Discrimination Test,
2:855

MCE (Manually Coded English), 2:856
MCH (Mean corpuscular hemoglobin),
3:1560

MCHC (Mean corpuscular hemoglobin
concentration), 3:1560

McKay, Frederick, 2:766
MCMI (Milton Clinical Multiaxial
Inventory), 4:1682

MCV (Mean corpuscular volume),
2:686, 3:1032, 1560

MDMA. See
Methylenedioxymethamphetamine

MDMDA (National Depressive and
Manic Depressive Association), 1:250

Mean corpuscular hemoglobin (MCH),
3:1560

Mean corpuscular hemoglobin
concentration (MCHC), 3:1560

Mean corpuscular volume (MCV),
2:686, 3:1032, 1560

Measles, 3:1156–1159, 1158, 1199
croup from, 1:532
encephalitis from, 2:675
idiopathic thrombocytopenia purpura

from, 3:971
mental retardation from, 3:1171
See also Rubella

Measles vaccine, 1:405, 3:1158–1159,
1199–1202, 4:1899–1901

Meat
additives in, 4:1909
food poisoning from, 2:776, 4:1909

toxoplasmosis from, 4:1863–1864,
1865

Meat-based diet, 4:1909–1910, 1911
Meat substitutes, 4:1910
Mebaral. SeeMephobarbital
Mebendazole, 3:1452
MECA (Methodology for Epidemiology
of Mental Disorders in Children and
Adolescents) Study, 3:1533

Mechanical ventilation
for cystic fibrosis, 1:544
for premature infants, 3:1500, 1569
for respiratory syncytial virus,

3:1572
Mechanoreceptive nociceptors, 3:1385
Meclan. SeeMeclocycline
Meclizine, 3:1215
Meclocycline, 1:8
Meclofenamate sodium, 3:1316
Meconium, 2:906
Meconium aspiration syndrome, 2:708
Meconium ileus, 1:541, 3:974, 975,
1021, 1022

Median nerve, 3:1323
Medicago sativa. See Alfalfa
Medicaid, 2:788
Medical alert bracelets

allergies, 1:66
congenital heart disease, 1:197, 490
food allergies, 2:775

Medicinal herbs. See Herbal therapy
Meditation

alopecia, 1:78
amenorrhea, 1:90
cyclic vomiting syndrome, 1:539
irritable bowel syndrome, 3:1037
menstruation discomfort, 3:1168
obesity, 3:1338
oligomenorrhea, 3:1346
pain, 3:1387
pain management, 3:1390
porphyrias, 3:1489
psoriasis, 3:1529
self-mutilation, 4:1625
sleep disorders, 4:1683
smoking, 4:1690
substance abuse, 1:23
yoga and, 4:1967

Mediterranean fever, familial,
2:724–728

Medrol. SeeMethylprednisolone
Medullary thyroid cancer, 3:1234, 1235
Mefenamic acid, 3:1316
MEFV gene, 2:724–725, 726
Megacolon

aganglionic, 2:905–908, 907,
3:1021, 1022

toxic, 4:1656–1657
Megalencephaly, 1:481, 3:1125
Megaloblastic anemia, 4:1920
Megalocephaly. SeeMacrocephaly
Megavitamin therapy, 1:216
Meglitinide, 2:601
Mehndi, 3:1447
Meibomian glands, 4:1778
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Meige syndrome, 3:1218
Melaleuca spp. See Tea tree oil
Melancholic temperament, 4:1809
Melanin, 1:43–45, 3:1437, 4:1795
Melanoma

causes of, 1:321, 3:1203, 4:1798
definition, 1:320
demographics, 4:1795
diagnosis, 3:1203
moles and, 3:1202

Melanotic freckle of Hutchinson, 3:1202
MELAS (Mitochondrial
encephalomyopathy with lactic
acidosis and stroke-like episodes),
3:1196

Melatonin, 1:371, 4:1683
Melissa officinalis. See Lemon balm
Memorization, 1:527
Memory

assessment of, 3:1308, 1491
development of, 1:439, 440
head injuries and, 2:841, 843

MEN syndrome. SeeMultiple endocrine
neoplasia syndromes

Menarche, 1:33, 88, 3:1536
Mendelian inheritance, 1:427
Meniere’s disease, 2:622–623, 624
Meninges, 4:1781
Meningitis, 3:1159–1162, 1160

antibiotics for, 1:134
aseptic, 3:1478, 1479
bacterial, 3:1159–1162
cerebrospinal fluid analysis for,

1:354
from dog bites, 1:264
febrile seizures and, 2:738
fever in, 2:748
fifth disease and, 2:755
hemophilus, 2:875–876, 900
listeriosis and, 3:1112
meningococcal, 3:1159, 1161–1162
meningococcemia from, 3:1164
mental retardation from, 3:1171
mumps, 3:1240, 1242
perinatal group beta streptococcus,

3:1415
pneumococcal, 3:1159, 1161–1162
spinal, 4:1899
tuberculosis and, 4:1885
viral, 3:1159–1162
vs. encephalitis, 2:675

Meningitis vaccine, 3:1162–1164
vaccine, 4:1899

Meningocele, 4:1717
Meningococcal disease. See
Meningococcemia

Meningococcal meningitis, 3:1159,
1161–1162

Meningococcal meningitis vaccine,
3:1162–1164

Meningococcemia, 3:1164, 1164–1166
sulfonamides for, 4:1793
vaccine, 3:1162, 1165

Meningoencephalitis, 2:898, 938
Meningomyelocele, 1:480, 4:1717

Menke’s disease, 3:1177, 1179, 1184,
1185

Menstrual cramps, 2:650–652,
3:1167–1168, 4:1831

Menstrual cycle, 3:1166–1169, 1167
amenorrhea and, 1:88
breast development and, 1:289
hypogonadism and, 2:956, 957
migraines and, 2:848
oral contraceptives and, 3:1352
premenstrual syndrome and, 3:1504
Tourette syndrome and, 4:1859
Turner syndrome and, 4:1890, 1891

Menstrual pain, 2:650–652
Menstruation, 3:1166–1169, 1167

acne and, 1:8
irritable bowel syndrome and,

3:1036
von Willebrand disease and, 4:1927
See alsoMenarche

Menstruation disorders, 3:1167–1168
amenorrhea, 1:88–92, 117, 3:1344,

1346
dysmenorrhea, 2:650–652,

3:1167–1168
hypogonadism and, 2:957
iron-deficiency anemia from, 3:1032
oligomenorrhea, 3:1344–1348

Mental Development Index, 2:589
Mental disorders

creativity and, 1:528
foster care and, 2:788
from rape and sexual assault,

3:1553–1554
Mental retardation, 3:1169–1174

ataxia telangiectasia and, 1:181
causes of, 3:1170–1171
cri du chat syndrome and, 1:529, 530
cytomegalovirus infections and,

4:1855
demographics, 3:1170
diagnosis, 3:1171
Down syndrome and, 2:625, 626
fetal alcohol syndrome and, 2:741
fragile X syndrome and, 2:793, 794,

3:1014, 1170
global developmental delay and,

2:594
hypothyroidism and, 2:645
IQ of, 3:1014–1015
Klinefelter syndrome and, 3:1057
language delay in, 3:1068, 1069,

1075, 1079
lead poisoning and, 2:867
macrocephaly and, 3:1126–1127
mild, 3:1069, 1170, 1172
moderate, 3:1069, 1170, 1172
neonatal jaundice and, 3:1301
Patau syndrome and, 3:1397
perinatal cytomegalovirus and,

3:1414
peroxisomal disorders and, 3:1422,

1423
phenylketonuria and, 3:1436, 1437,

1438

prevention, 3:1172
profound, 3:1170, 1172
psychological tests for, 3:1015
rubella and, 3:1415
savant syndrome and, 4:1615
seizures and, 4:1634
self-mutilation and, 4:1642
severe, 3:1069, 1170
spina bifida and, 4:1718
Sturge-Weber syndrome and,

4:1773, 1774
treatment, 3:1172
Vineland Adaptive Behavior Scales

for, 1:19
vs. developmental delay, 2:593

Mental status examination (MSE),
3:1308

Mentha piperita. See Peppermint
Menthol, 3:1522
Menthyl anthranilate, 4:1798
Meperidine

abuse of, 4:1783
analgesic effect of, 1:97
description, 3:1282
dextromethorphan and, 1:518
interactions with, 1:141

Mephenytoin, 1:143
Mephobarbital, 3:1283
Meprobamate, 1:143
Mercuric nitrate, 2:866
Mercurius iodatus, 4:1671, 1848
Mercury

autism and, 1:407, 4:1938–1939
in vaccines, 1:407, 3:1164,

4:1938–1939
Mercury poisoning, 2:866–867
MERRF (Myoclonus epilepsy with
ragged-red fibers), 3:1196

Merrill-Palmer Scale of Mental Tests
(MPSMT), 2:591

Meruvax II, 3:1199
Mesoderm, 3:1507
MESS (Mangled Extremity Severity
Score), 4:1876

Metabolic disorders
dwarfism and, 2:645
macrocephaly and, 3:1125
muscle spasms, cramps and, 3:1245

Metabolic encephalopathy, 4:1635
Metabolism

inborn errors of, 3:1170, 4:1918
spinal cord injuries and, 4:1723

Metachromatic leukodystrophy, 2:965
Metacognition, 1:33–34, 441
Metal detectors, 2:783
Metallic implants, 3:1129
Metamucil. See Psyllium
Metastasis (Cancer)

cerebrospinal fluid analysis for,
1:354

massage and, 3:1144–1145
treatment, 1:323

Metformin, 2:601
Methacholine provocation test, 4:1924
Methadone, 3:1282
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Methamphetamine
abuse of, 1:24
description, 4:1746–1747
hypogonadism from, 2:956
statistics, 1:21–22

Methemoglobin, 3:1183
Methicillin, 1:133
Methionine, 4:1911
Methodology for Epidemiology of
Mental Disorders in Children and
Adolescents (MECA) Study, 3:1533

Methotrexate (MTX)
breastfeeding and, 3:1064
for dermatomyositis, 2:583
for juvenile arthritis, 3:1050
for psoriasis, 3:1527
sulfonamides and, 4:1794
for vasculitis, 4:1906

Methsuximide, 1:142, 143
Methyl xanthines, 1:177
Methylation testing, 3:1495
Methylcellulose, 3:1082
Methyldopa allergy, 2:635
Methylene blue, 3:1185
Methylenedioxymethamphetamine
(MDMA), 4:1783

Methylmalonic academia, 2:965
Methylphenidate, 3:1174, 1174–1176

for attention-deficit/hyperactivity
disorder, 1:205, 4:1746, 1747

for conduct disorder, 1:471
for narcolepsy, 4:1746
side effects, 4:1747

Methylprednisolone, 3:1009, 4:1721
Meticorten. See Prednisone
Metoclopromide, 2:815
Metopic sutures, 1:519
Metronidazole, 4:1817
Metronome training, Interactive, 1:206
Mevacor. See Lovastatin
Mexate. SeeMethotrexate
Mexican Americans

high cholesterol in, 1:416
hypertension in, 2:944
lactose intolerance in, 1:332

Mexican wild yam, 3:1505
Mexico adoption programs, 1:38
Mexiletine, 3:1254
Mexitil. SeeMexiletine; Mextiletine
Mextiletine, 1:317
Microcephaly

craniosynostosis and, 1:520
cri du chat syndrome and, 1:529, 530
Patau syndrome and, 3:1396

Microcytic anemia, 3:1560
Microfibrils, 3:1136
Micronase. See Glycuride
Microphthalmia, 3:1396
Middle children, 1:256–257, 258
Middle ear infections. See Otitis media
Middle schools, 3:1574, 4:1728
Midwives, 1:361
Migraine headaches, 2:848–850, 852

in adolescence, 1:539
caffeine for, 1:317, 2:850

cyclic vomiting syndrome and,
1:537, 539

food allergies and, 2:771–772
hemiplegic, 2:848
motion sickness and, 3:1214
nausea and vomiting from, 3:1291
transformed, 2:848
treatment, 2:850
triggers for, 2:848–849, 852

Milani-Comparetti Motor Development
Screening Test, 2:590

Mild mental retardation, 3:1069, 1170,
1172

Milestone tests, 2:589
Miliaria crystallina, 3:1521
Miliaria profunda, 3:1521
Miliaria pustulosis, 3:1521
Miliaria rubra, 3:1521–1522
Milk, cow, 3:1034, 1179, 4:1609, 1918

See also Dairy products
Milk, human. See Breastfeeding;
Lactation

Milk allergies. See Lactose intolerance
Milk chocolate, 1:318
Milk ejection reflex, 3:1062
Milk of magnesia. SeeMagnesium
hydroxide

Milk products. See Dairy products
Milk teeth, 2:563, 564, 566, 567
Milk thistle, 1:9, 4:1785
Miller FirstSTEP Screening Test, 2:590
Miller Method, 1:215
Millon Adolescent Personality
Inventory (MAPI), 3:1533

Millon Pre-Adolescent Clinical
Inventory III (M-PACI), 3:1531

Milton Clinical Multiaxial Inventory
(MCMI), 4:1682

Miltown. SeeMeprobamate
Milwaukee brace, 4:1628
Mind/body techniques, 1:191, 4:1967
Mindess, Mary, 1:527
Mindfulness training, 4:1625
Mineral deficiencies, 3:980, 1176–1182
Mineral oil

constipation, 3:1082, 1083
irritable bowel syndrome, 3:1038

Mineral supplements
for alopecia, 1:78–79
for anemia, 1:108
for fractures, 2:792
for HIV/AIDS, 2:911
for juvenile arthritis, 3:1050
for maxillofacial trauma, 3:1155
overnutrition and, 3:1131
for premature infants, 3:1187
for premenstrual syndrome, 3:1505
role of, 3:1187
for schizophrenia, 4:1622
See also Nutritional supplements

Mineral toxicity, 3:1182–1186
Minerals, 3:1186–1188

bulk, 3:1176–1177
description, 3:1176, 1182
heavy metal poisoning and, 2:866

RDA for, 3:1181, 1187
tetracyclines and, 4:1820
trace, 3:1176, 1177–1178, 1182

Minimal brain dysfunction,
3:1126–1127

Minimal change disease, 3:1564
Minnesota Multiphasic Personality
Inventory (MMPI), 1:171,
3:1189–1191
binge eating, 1:249
bipolar disorder, 1:251
sleep disorders, 4:1682

Minnesota Multiphasic Personality
Inventory 2, (MMPI-2), 3:1533

Minnesota Multiphasic Personality
Inventory for Adolescents (MMPI-A),
3:1189, 1190, 1531

Minnesota Trichotillomania Assessment
Inventory, 4:1880

Minocin. SeeMinocycline
Minocycline

for acne, 1:8, 129
description, 1:134–135,

4:1819–1821
Minolta/Hill-Rom Air Shields
Transcutaneous Jaundice Meter,
3:1045

Minority groups
health status of, 3:1191–1195
multicultural education for,

3:1231–1233
See also African Americans;

Hispanics; Native Americans
Minoxidil, 1:78
Mirtazapine, 1:139, 140
Miscarriage

from amniocentesis, 1:94
autoimmune diseases and, 2:905
from congenital abnormalities,

3:1510
genital herpes and, 3:1414
maternal rubella and, 3:1597, 1598
Patau syndrome and, 3:1396

Misoprostol, 1:427
Missile wounds, 4:1957
Missing Children’s Act of 1982,
3:1600

Missing Children’s Assistance Act of
1984, 3:1600

Mitochondria, 1:538, 3:1195, 1197
Mitochondrial disorders, 3: 1195–1199
Mitochondrial encephalomyopathy,
3:1195, 1196

Mitochondrial encephalomyopathy with
lactic acidosis and stroke-like episodes
(MELAS), 3:1196

Mitochondrial myopathies, 3:1195,
1261–1263

Mitomycin-C, 3:1272
Mitomycine. SeeMitomycin-C
Mitral valve prolapse, 3:1137
Mixed hearing impairment, 2:853–856
MMC. SeeMitomycin-C
MMPI. SeeMinnesota Multiphasic
Personality Inventory
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MMPI-2 (Minnesota Multiphasic
Personality Inventory-2), 3:1533

MMPI-A (Minnesota Multiphasic
Personality Inventory-A), 3:1189,
1190, 1531

MMR vaccine, 3:1199–1202,
1240–1242, 1598, 4:1899–1901
Childhood Vaccine Injury Act and,

1:405
for measles, 3:1158–1159
schedules, 4:1900t, 1938

MMTIC (Murphy-Meisgeier Type
Indicator for Children), 3:1260

Modafinil, 3:1280
Moderate mental retardation, 3:1069,
1170, 1172

Modified biophysical profile (MBPP),
1:125

Moist rales, 1:299–300
Moisturizers, 3:1528, 4:1796
Molars, 2:564
Molasses, 1:108
Mold spores, 1:55, 180
Moles, 1:259, 3:1202–1204, 1204
Molluscum fibrosum, 4:1888
Molybdenum, 3:1177, 1186–1188
Molybdenum deficiency, 3:1177–1181
Momardica charantia. See Balsam pear
"The Mommy track," 4:1951
Money management, 1:74–75
Mongolian spots, 1:260
Mongolism. See Down syndrome
Monistat, 1:327
Monitors, infant, 4:1788
Monoamine oxidase (MAO) inhibitors,
1:138, 139
for bipolar disorder, 1:252, 253
caffeine and, 1:318
for depressive disorders, 2:574
interactions with, 1:141, 145
for mood disorders, 3:1207
for phobias, 3:1442
side effects, 1:140

Monochorionic-diamniotic twins,
3:1236

Monochorionic-monoamniotic twins,
3:1236

Monochorionic twins, 3:1512
Monocytes, 3:1092
Mononucleosis

adenoid hyperplasia and, 1:25
infectious, 3:1001–1004, 1002,

4:1700–1701, 1702–1703
Mononucleosis-like syndrome, 3:1594
Monophasic oral contraceptives,
3:1351

Monosaccharides, 1:331
Monosodium glutamate, 3:1198
Monosomy X. See Turner syndrome
Monospot test, 3:1003
Monovalent vaccine, 3:1200
Monovision, 2:717
Montelukast, 2:687
Montevideo units, 1:360, 2:671
Mood disorders, 3:1204–1208, 1206

attention-deficit/hyperactivity
disorder and, 1:206

electroconvulsive therapy for,
3:1207

intermittent explosive disorder and,
3:1016

mental status examination for,
3:1308

psychosocial aspects, 3:1532
See also Bipolar disorder

Mood stabilizers, 2:574
Moonflower, 3:1474
Moonshine whiskey, 3:1085
Moore, Raymon, 2:915
Moral Balance model, 3:1212
Moral development, 3:1114–1115,
1208–1214, 1425, 1461

Moral education, 3:1211–1212
Moral reasoning, 3:1208–1209
Morality

attachment behavior and, 1:201
authority-oriented, 3:1210
of caring, 3:1210
collective-oriented, 3:1210
flexible, 3:1212
in infants, 3:1211
objectively-oriented, 3:1210–1211
peer-authority, 3:1210
self-oriented, 3:1210

Moraxell catarrhalis, 3:1373, 4:1670
Morgan, Christina D., 4:1829
Morning-after pills, 1:469, 510t
Morning sickness, 3:1291
Moro reflex, 1:282, 283, 3:1302
Morphine, 3:1282

abuse of, 4:1783
analgesic effect of, 1:97
drug allergies to, 2:636
nausea from, 3:1291

Morphine sulfate, 3:1282
Morquio syndrome type A, 3:1229,
1230

Mortality
cancer, 1:324
choking, 1:413
head injuries, 2:840
heat disorders, 2:866
infant, 3:1000–1001, 1192, 1193
influenza, 3:1004
maternal, 1:363, 364
newborn, 3:1001
perinatal, 3:1001
premature infants, 3:1502
rabies, 3:1544, 1545, 1546
spinal cord injury, 4:1723
subdural hematoma, 4:1782
vaccine-related, 1:404–408

Mosaicism, 2:794
Mosquitoes, 2:675, 677
Mothers

adolescent, 3:1000, 1001
birth, 1:38
bonding by, 1:273–276
child abuse and, 1:392
child custody laws and, 1:398

infants sleeping with, 4:1788
single, 2:619
working, 2:553, 4:1950–1956, 1954
See alsoMaternal age; Maternal-

fetal transmission; Single-parent
families

Motility disorder, 3:1022
Motion sickness, 3:1214–1217

antihistamines for, 1:145
dizziness from, 2:622
nausea and vomiting from, 3:1291,

1292
Motivation, 3:1017, 1209
Motivational therapy, 1:228
Motor attacks, 4:1634, 1635
Motor cortex, 3:1217–1218
Motor-kinesthetic approach, 4:1716
Motor reflexes, 3:1246
Motor skills

Bayley Scales for, 1:224–226
Beery-Buktenica test for, 1:229–231
cytomegalovirus infections and,

1:549
definition, 2:756, 823
developmental delays in, 2:595–596
hypotonia and, 2:965, 966, 967
neurologic exam for, 3:1307, 1309
pervasive developmental disorders

and, 3:1433, 1434
play and, 3:1460, 4:1727
sports for, 4:1728
stroke and, 4:1767
Vineland Adaptive Behavior Scales

for, 1:20
See also Fine motor skills; Gross

motor skills
Motor tics, 4:1836–1841, 1858
Motor vehicle accidents

concussion from, 1:463
demographics, 4:1603
head injuries from, 2:840
maxillofacial trauma from, 3:1152,

1155
nasal trauma from, 3:1286
prevention, 4:1603–1604
spinal cord injuries from, 4:1721
subdural hematoma from, 4:1781

Motorcycle accidents, 2:840
Mourning, 2:555–558, 557
Mouth, dry, 1:128, 373
Mouth burns, 2:666
Mouth guards, 2:570
Mouth inflammation. See Stomatitis
Mouth injuries, 3:1154
Mouth sores/ulcers. See Stomatitis
Mouthwash

fluoridated, 2:766
nystatin, 1:327
for stomatitis, 4:1750

Movement disorders, 3:1217–1227
causes of, 3:1217–1218
demographics, 3:1217
diagnosis, 3:1219–1220
hand-eye coordination and, 2:837
hyperkinetic, 3:1218–1219
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hypokinetic, 3:1219
spasticity and, 4:1708
symptoms, 3:1218–1219
treatment, 3:1220–1223, 1248

Movement therapy, 3:1431
MPSMT (Merrill-Palmer Scale of
Mental Tests), 2:591

MPZ (Myelin protein zero), 1:366, 367
MRCP (Magnetic resonance
cholangiopancreatography), 3:1129

MRI. SeeMagnetic resonance imaging
MRI angiography, 3:1127
MSE (Mental status examination),
3:1308

MSEL (Mullen Scales of Early
Learning), 2:590, 3:1070

MST (Multisystemic therapy), 2:732
MSX1 gene, 1:427
MTX. SeeMethotrexate
Mu receptors, 3:1282
Mucociliary escalator, 1:542, 3:1465
Mucocutaneous lymph node syndrome.
See Kawasaki syndrome

Mucolytic agents, 1:544, 3:1468
Mucomyst. See Acetylcysteine
Mucopolysaccharides, 3:1227
Mucopolysaccharidoses, 3:1227–1231
Mucopolysaccharidoses I, 3:1228, 1230
Mucopolysaccharidoses II,
3:1228–1229, 1230

Mucopolysaccharidoses III, 3:1229,
1230

Mucopolysaccharidoses IV A, 3:1229,
1230

Mucopolysaccharidoses VI, 3:1229,
1230

Mucopolysaccharidoses VII, 3:1229,
1230

Mucopolysaccharidoses IX, 3:1230
Mucorales, 4:1670
Mucus

chest physical therapy for,
1:376–377

common cold and, 1:454
coughing up, 1:515, 516
cystic fibrosis and, 1:540–543
expectorants for, 2:706–707
whooping cough and, 4:1941

MUD transplants, 2:940
Muhammad Ali, 1:464
Mullein

anemia, 1:108
iron-deficiency anemia, 3:1033
otitis externa, 3:1372

Mullen Scales of Early Learning
(MSEL), 2:590, 3:1070

Multi-system neurological disorders.
See Pervasive developmental disorders

Multicultural education, 3:1231–1233
Multidisciplinary developmental
assessment, 2:593

Multifactorial inheritance, 3:1400
Multifocal retinoblastoma, 3:1575, 1579
Multiple births. SeeMultiple
pregnancy

Multiple endocrine neoplasia syndromes
(MEN), 3:1233–1236

Multiple endocrine neoplasia syndromes
(MEN) type 1, 3:1234–1237

Multiple endocrine neoplasia syndromes
(MEN) type 2A, 3:1234–1237

Multiple endocrine neoplasia syndromes
(MEN) type 2B, 3:1234–1237

Multiple marker test, 1:122
Multiple-organ failure, 3:1295
Multiple pregnancy, 1:348,
3:1236–1239
See also Triplets; Twins

Multiple sclerosis, 3:1220, 1323, 4:1708
Multiple sex partners, 4:1649
Multiple sleep latency test, 3:1279,
4:1682

Multisystemic therapy (MST), 2:732
Mumps, 3:1200, 1239–1242

encephalitis from, 2:675
hypogonadism and, 2:956

Mumps, measles, and rubella vaccine.
SeeMMR vaccine

Mumps vaccine, 1:405, 3:1199–1202,
1239, 1240–1242

Mumpsvax, 3:1199
Munchausen syndrome, 3:1242–1244
Munchausen syndrome by proxy, 1:392,
3:1242–1244

Mupirocin, 1:136, 3:992
Murder, 1:14–15
Murine Ear Drops, 1:358
Murphy-Meisgeier Type Indicator for
Children (MMTIC), 3:1260

Murray, Charles, 3:1011
Murray, Henry A., 1:411, 4:1829
Musca sorbens, 4:1871
Muscle atrophy. See Atrophy
Muscle biopsy

dermatomyositis, 2:583
hypotonia, 2:966
muscular dystrophy, 3:1252
myotonic dystrophy, 3:1269

Muscle contractions
abnormal, 3:1244–1245
botulinum toxin and, 1:277
movement disorders and, 3:1218
process of, 3:1244
spasticity and, 4:1703–1704
uterine, 1:399–400, 402, 2:670–673

Muscle contractures
cerebral palsy and, 1:352
dermatomyositis and, 2:581
juvenile arthritis and, 3:1048
movement disorders and, 3:1222
muscular dystrophy and, 3:1253
spasticity and, 4:1703, 1707–1708

Muscle coordination, 1:348
See also Hand-eye coordination

Muscle cramps. See Cramps
Muscle disorders. SeeMyopathies
Muscle pain, 2:725
Muscle pairs, antagonistic, 3:1218
Muscle relaxants, 1:352, 3:1492
Muscle spasms, 3:1244–1249

acupuncture for, 4:1722
from electric shock injuries, 2:665
from heat cramps, 2:864
hemifacial, 3:1218
from movement disorders, 3:1219
spasticity and, 4:1703–1710
from tetanus, 4:1816–1817

Muscle strains, 2:704
Muscle surgery, 1:285
Muscle tears. See Sprains
Muscle tone

bed rest and, 3:978
decreased (hypotonia), 2:964–970
neurologic exam for, 3:1309
spasticity and, 4:1703

Muscle weakness
bed rest and, 3:978
dermatomyositis and, 2:581, 582
hypotonia and, 2:964

Muscular atrophy type 1, spinal, 2:965
Muscular dystrophy, 3:1249–1255,
1253, 1261–1264
causes of, 3:1250–1251
demographics, 3:1249–1250
diagnosis, 3:1252–1253
hypotonia and, 2:965
prognosis, 3:1255
treatment, 3:1253–1255
types of, 3:1249

Muscular Dystrophy Association, 2:585
Musculoskeletal disorders. See
Myopathies

Mushrooms, 3:1474
Music therapy, 3:1431, 1434
Musical intelligence, 3:1011
Mutation analysis, 3:1437
Mutations

cancer and, 1:320–321
osteogenesis imperfecta and,

3:1364–1365
Prader-Willi syndrome and, 3:1493,

1494
See also DNA; Genetic factors

Mutilation, self. See Self-mutilation
Mutism, 3:1070–1071, 1256–1259
Mutual child, 4:1743
MVV (Maximum voluntary volume),
3:1540

Myalgia, 2:725
Myasthenia gravis, 2:965
Mycelex, 1:327
Mycobacterium tuberculosis, 1:354,
4:1885–1887

Mycoplasma pneumonia, 3:1465, 1467,
1468

Mycoplasma pneumoniae, 1:174,
3:1466, 1468

Mycostatin. See Nystatin
Mycotic stomatitis. See Thrush
Myelin, 4:1720
Myelin protein zero (MPZ), 1:366, 367
Myelin sheath, 1:250, 3:1422, 1436,
1562–1563

Myelocele, 4:1717
Myelodysplasia, 4:1717
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Myelograms, 1:283
Myelomeningocele, 3:1396, 1512, 1513,
4:1717

Myers Briggs, Katharine C., 3:1260
Myers-Briggs Type Indicator,
3:1259–1261

Myidone. See Primidone
Myoblast transfer, 3:1254–1255
Myocarditis

dermatomyositis and, 2:582
diphtheria and, 2:613, 614
fifth disease and, 2:755

Myoclonic jerks, 3:1219
Myoclonic seizures, 4:1634
Myoclonus, 4:1682
Myoclonus epilepsy with ragged-red
fibers (MERRF), 3:1196

Myoneurogenic gastrointestinal
encephalopathy, 3:1196

Myopathies, 3:1261–1264
centronuclear (myotubular),

3:1261–1263
endocrine-related, 3:1262
hyperthyroid, 3:1262, 1263
hypothyroid, 3:1262, 1263
inflammatory, 2:580
Marfan syndrome and, 3:1136–1138,

1139–1140, 1140
mitochondrial, 3:1195, 1261–1263
nemaline, 3:1261–1263
skeletal muscle, 3:1261–1264

Myophosphorylase, 3:1245
Myopia, 3:1264–1268, 1266

albinism and, 1:44
eyeglasses and contact lenses for,

2:715–719, 718
Marfan syndrome and, 3:1137, 1138,

1141
Myositis Association, 2:585
Myositis ossificans, 3:1262
Myotherapy, 3:1143
Myotonia, 3:1245
Myotonia atrophica. SeeMyotonic
dystrophy

Myotonia congenita, 3:1245,
1261–1263

Myotonic dystrophy, 3:1245,
1249–1255, 1263, 1268–1271

Myotonic dystrophy type 1, 3:1268–1270
Myotonic dystrophy type 2, 3:1269
Myotubular myopathy, 3:1261–1263
Myringocentesis. SeeMyringotomy
Myringotomy, 2:855, 3:1271–1274,
1272, 1376, 1411

Myrrh, 4:1847
Mysoline. See Primidone
Mysoprostol, 3:1318
Myxedema, 2:962

N
N-acetyl-alpha-D-glucosaminidase
(NAG), 3:1229

N-acetylglucosamine-6-sulfatase,
3:1229

N-CBRF (Nisonger Child Behavior
Rating Form), 1:151, 471, 3:1533

NAEYC (National Association for the
Education of Young Children), 2:581,
854, 3:1520

Nafcillin allergies, 2:633
Naftifine, 3:1590
NAG (N-acetyl-alpha-D-
glucosaminidase), 3:1229

Nail bed surgery, 2:761
Nail biting, 4:1642
Nail injuries, 2:761
Nail-patella syndrome, 3:1275–1277
Nail plate, 2:760
Nail ringworm, 3:1589–1591
Nails, injuries to, 2:762
Nalbuphine, 1:97
NALD (Neonatal
adrenoleukodystrophy), 3:1422

Naltrexone, 4:1881
Nandrolone, 1:95
Nannies, 2:552
Naphazoline, 1:453
Naproxen sodium, 3:1316

bruises and, 1:302
for dysmenorrhea, 3:1168
for headaches, 2:850
for influenza, 3:1005
for juvenile arthritis, 3:1050
for pain, 3:1389

Naratriptan, 2:850
Narcissistic personality disorder, 3:1429
Narcolepsy, 3:1277–1281, 4:1682

methylphenidate for, 3:1174
stimulant drugs for, 4:1746

Narcotic drugs, 3:1281–1284
abuse of, 3:1283–1284, 4:1783
addiction to, 1:97–98, 3:1390–1391
as analgesics, 1:97–98, 3:1389,

1390–1391
for childbirth, 1:403
constipation and, 1:501
for coughs, 1:517
dextromethorphan and, 1:518
drug allergies to, 2:636
for frostbite, 2:801
ileus from, 3:974
nausea from, 3:1291
for otitis media, 3:1375
for porphyrias, 3:1489

Narcotics Anonymous, 1:23
Nardil. See Phenelzine
Nasal aspiration, 1:454
Nasal congestion, 2:558–560, 4:1831
Nasal congestion medications. See
Decongestants

Nasal diphtheria, 2:613
Nasal polyps, 1:542
Nasal septum, 3:1153–1154, 1285
Nasal sprays

for allergies, 1:64
antihistamines, 1:145
for common colds, 1:453

decongestant, 2:558–559
for flu vaccines, 1:234, 4:1938
nosebleeds from, 3:1320
saline, 1:63, 3:1321
for sinusitis, 4:1671, 1672

Nasal suction, 3:1288
Nasal trauma, 3:1284–1291

causes of, 3:1286–1287
diagnosis, 3:1287–1288
foreign objects, 2:782, 783
fractures, 3:1153–1154, 1284–1289,

1320
nosebleeds, 3:1284–1289,

1319–1322, 1321
prevention, 3:1289–1290
treatment, 3:1288

Nasalcrom, 1:131
Nasogastric tubes. See Feeding tubes
Nasopharynx, 3:1465
National Academy of Sciences, 3:1328,
1329

National Association for Bilingual
Education, 1:243

National Association for the Education
of Young Children (NAEYC), 2:551,
845, 3:1520

National Association of Black Social
Workers, 1:37–38

National Association of School Nurses,
3:1103

National Association of School
Psychologists, 3:1573

National Ataxia Foundation, 1:186
National Athletic Training Association,
4:1729

National Cancer Institute, 1:181, 370
National Center for Environmental
Health, 3:1084

National Center for Health Statistics
(NCHS)
asphyxia neonatorum, 1:167
HIV/AIDS, 3:1193
sudden infant death syndrome,

4:1787
National Center for Juvenile Justice
(NCJJ), 3:1551–1552

National Center for Missing and
Exploited Children (NCMEC),
3:1600

National Child Abuse Hotline, 1:223,
395

National Child Search Assistance Act of
1990, 3:1600

National Co-Morbidity Survey, 4:1660
National Coalition on Television
Violence (NCTV), 4:1915

National Committee to Prevent Child
Abuse, 1:395

National Council on Alcoholism and
Drug Dependence, 1:50

National crime computer (NCIC),
3:1600, 1601

National Depressive and Manic
Depressive Association (MDMDA),
1:250
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National Education Association, 1:243,
2:915–916

National Head Start Impact Study,
3:1518

National Health and Nutrition
Examination Survey, 2:945

National Heart, Lung and Blood
Institute, 2:944, 3:1568

National Household Education Surveys
Program (NHES), 2:915

National Institute for Early Education
Research, 3:1519–1520

National Institute of Allergy and
Infectious Diseases
allergies, 1:60
chickenpox vaccine, 1:390
HIV/AIDS, 2:911

National Institute of Arthritis and
Musculoskeletal and Skin Diseases
(NIAMS), 1:187, 191–192

National Institute of Child Health
and Human Development
(NICHD)
bullies, 1:310
chickenpox vaccine, 1:390
day care, 2:554
language development, 3:1075
phototherapy, 3:1300
working mothers, 4:1954, 1955

National Institute of Dental Research,
4:1851

National Institute of Mental Health
(NIMH)
acting out, 1:14–15, 16–17
adjustment disorders, 1:32
attention-deficit/hyperactivity

disorder, 1:203, 205
learning disorders, 1:442
psychosocial personality disorders,

3:1533, 1534
temperament, 4:1812–1813
Trichotillomania Impairment Scale,

4:1880
Trichotillomania Severity Scale,

4:1880
National Institute of Neurological
Disorders and Stroke (NINDS)
autism, 1:216
Bell’s palsy, 1:232
meningitis, 3:1159
narcolepsy, 3:1277, 1278

National Institute on Alcohol Abuse and
Alcoholism, 1:24

National Institute on Deafness and
Other Communication Disorders,
3:1108

National Institute on Drug Abuse
(NIDA), 3:1285

National Institutes of Health
anatomical age, 1:103
atopic dermatitis, 1:187
clinical trials, 1:370
congenital adrenal hyperplasia,

1:474
DASH diet, 4:1768

diabetes mellitus, 2:601
divorce, 2:622
febrile seizures, 2:737–740
hyper-IgM syndrome, 2:940
hypotonia, 2:965
stepfamilies, 4:1744

National Institutes of Neurological
Disorders and Stroke (NINDS),
4:1721

National Network for Child Care, Iowa
State University, 3:1404, 1408

National Parents Anonymous, 1:395
National Rifle Association, 4:1606
National Runaway Switchboard,
3:1600, 1601

National Safety Council, 1:408, 4:1685
National Sleep Foundation, 4:1677,
1679

National Spinal Cord Injury Association
(NSCIA), 4:1721

National Survey of Family Growth
(NSFG), 4:1649

National Survey on Drug Use and
Health (NSDUH), 1:21, 4:1688, 1784

National Vaccine Information Center,
1:404

National Vaccine Injury Compensation
Program (VICP), 1:390, 404–407

National Wilm’s Tumor Study Group,
4:1947

National Youth Gang Survey, 2:806
Native Americans

adoption from, 1:38
atopic dermatitis, 1:187
cleft lip and palate, 1:423
diabetes mellitus, 2:598, 3:1192
in foster care, 2:787
health status, 3:1191–1195
infant mortality, 3:1192
jaundice, 3:1043
lactose intolerance, 1:332, 3:1065
neonatal jaundice, 3:1299
otitis media, 2:853
substance abuse, 1:22, 4:1784
suicidal behavior, 3:1205, 4:1791
tics, 4:1838

Natrum muriacticum, 1:191, 454
Natural childbirth, 1:361, 403–404
Natural killer cells, 4:1645
Naturalist intelligence, 3:1012
Nature-nurture dichotomy,
4:1810–1811

Naturopathy
atopic dermatitis, 1:190
common colds, 1:454
rhinitis, 3:1588

Nausea, 3:1291–1294
antihistamines for, 1:145
from chemotherapy, 1:371, 372
from cyclic vomiting syndrome,

1:537–540
from dysmenorrhea, 2:651
See also Antiemetics; Vomiting

NCHS. See National Center for Health
Statistics

NCIC (National crime computer),
3:1600, 1601

NCJJ (National Center for Juvenile
Justice), 3:1551–1552

NCMEC (National Center for Missing
and Exploited Children), 3:1600

NCTV (National Coalition on
Television Violence), 4:1915

Near-drowning, 2:932, 3:1294–1296,
4:1604

Near vision, 2:714
Nearsightedness. SeeMyopia
Nebulizers, asthma, 1:176
NEC. See Necrotizing enterocolitis
Neck, twisted. SeeWryneck
Neck injuries

collars for, 3:976–977
traction for, 3:977

Neck webbing, 4:1891
Necrotic arachnidism, 1:265
Necrotizing enterocolitis, 2:681,
3:1296–1298, 1500

Necrotizing fasciitis, 4:1756, 1757,
1758

Nedocromil, 1:177
Needle biopsy, 4:1612
Needs, 3:1210
Nefazodone, 1:140
Negative behavior, 1:149–150, 2:594
Negative peer pressure, 3:1406
Neglect. See Child neglect
Neighbors, childcare by, 2:552
Neiguan acupuncture point, 3:1215
Neisseria gonorrhoeae, 4:1647–1653
Neisseria meningitidis

meningitis, 3:1160, 1162–1164
meningococcemia, 3:1164–1166

Neisseria meningitidis type B vaccine,
3:1165

Nelfinavir, 1:153
Nemaline myopathy, 3:1261–1263
Neo Synephrine. See Phenylephrine
Neoadjuvant chemotherapy, 1:369
Neomycin, 1:136, 389, 4:1901
Neonatal adrenoleukodystrophy
(NALD), 3:1422

Neonatal encephalopathy, 3:1043
Neonatal intensive care units (NICUs),
3:1502

Neonatal jaundice, 1:245–248,
3:1043–1047, 1298–1301, 1300

Neonatal reflexes, 3:1301–1304, 1303t
Neonatal Resuscitation Program, 1:167
Neonates. See Newborn infants
Neoral. See Cyclosporine
Neosar. See Cyclophosphamide
Neosporin, 1:136
Neosynepherine, 1:453
Nephritis, 1:53, 2:635
Nephroblastoma. SeeWilm’s tumor
Nephrotic syndrome, 3:1564, 1565
Nerve biopsy, 1:367
Nerve blocks. See Neurolysis
Nerve cells, 4:1720
Nerve compression
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from Bell’s palsy, 1:233
numbness and tingling from, 3:1322
from osteopetroses, 3:1369

Nerve conduction velocity test, 3:1246,
4:1705
See also Electromyography

Nerve grafts, 1:285
Nerve injuries

brachial plexopathy, 1:280–288
vocal cord dysfunction and, 4:1923

Nerve regeneration, 1:284
Nerve roots, 3:1322
Nervous system and poisons, 3:1473
Nettle

allergic rhinitis, 1:58
anemia, 1:108
dermatitis, 2:578
iron-deficiency anemia, 3:1033

Neupogen. See Filgrastim
Neural crest cells, 3:1304
Neural prosthesis, 4:1722
Neural stem cells, 1:183
Neural tube defects

alpha-fetoprotein test for, 1:79
description, 1:480
folic acid and, 2:769, 770
mental retardation and, 3:1171
prenatal diagnosis, 1:482

Neuralgia, postherpetic, 1:385
Neuroblastoma, 1:324t
Neurofibromas, 3:1304, 1305
Neurofibromatosis, 3:1304–1307
Neurofilament-light gene, 1:367
Neurogenic bowel, 4:1722
Neuroimaging, 3:1441
Neuroleptics

bipolar disorder, 1:251, 253
movement disorders, 3:1221
schizophrenia, 4:1622
trichotillomania, 4:1880

Neurolinguistic programming (NLP),
3:1431

Neurologic disorders
alcohol-related, 2:741
antisocial personality disorder and,

1:150
ataxia telangiectasia and, 1:182
cerebral palsy and, 1:350
from electric shock injuries, 2:665
from near-drowning, 3:1295–1296
Stanford-Binet Intelligence Scale

for, 4:1736
Neurologic exam, 3:1307–1310

concussion, 1:464
headaches, 2:849
muscle spasms and cramps, 3:1246
stroke, 4:1765

Neurological development, 1:225
Neurological tests

pervasive developmental disorders,
3:1434

reflex tests, 3:1561–1563, 1562
Neurologists, 2:967
Neurolysis

brachial plexopathy, 1:285

pain, 3:1390
post-concussion syndrome, 3:1492

Neuroma
acoustic, 2:623, 624
brachial plexopathy, 1:280–288

Neuromuscular blocking agents, 4:1820
Neuromuscular disease tests, 3:1562
Neuromuscular massage, 3:1143
Neuromuscular scoliosis, 4:1627
Neuromyotonia, 3:1245
Neurontin. See Gabapentin
Neuropathy

diabetic, 2:601
diphtheria and, 2:613
hereditary, with liability to pressure

palsies, 1:366
Neuropathy, ataxia and retinitis
pigmentosa (NAPR), 3:1196

Neuroplastysurgery, 1:285
Neuropsychological tests, 3:1531

Beery-Buktenica test, 1:229–231
post-concussion syndrome, 3:1491
seizures, 4:1635
See also Psychological tests

Neurotransmitters
attention-deficit/hyperactivity

disorder and, 1:203
bipolar disorder and, 1:250
bulimia nervosa and, 1:306
depression and, 1:138
pain and, 3:1385, 1386, 1389
tics and, 4:1839
Tourette syndrome and, 4:1858

Neutral protamine hagedorn insulin,
2:600

Neutropenia, 2:938, 940
NeutroSpec, 1:163
Nevi

congenital, 3:1202
dysplastic, 3:1202

Nevus. SeeMoles
Nevus flammeus. See Port-wine stains
Nevus simplex, 1:259
New dominant mutations, 3:1364
New siblings, 1:258, 4:1662
New York Longitudinal Study,
4:1809–1811

Newborn infants
anemia, 1:104
antibodies, 3:979
Apgar test for, 1:158–160
apnea, 1:160–162
asphyxia neonatorum, 1:166–169
bilirubin tests for, 1:245–248
botulism, 2:965
brachial plexopathy, 1:280–288
breast development, 1:288
crying, 1:534
cytomegalovirus infections,

1:549–550
dental development, 2:564
development tests for, 1:225,

2:588
diaphragmatic hernia, 2:895
duodenal obstruction, 2:642

extracorporeal membrane
oxygenation for, 2:707–708

fetal hemoglobin test, 2:745
fever, 2:748
galactosemia, 2:803
Grave’s disease, 2:950
hand-eye coordination, 2:713
hearing tests, 2:855
hemoglobin, 2:744
hemolytic disease of, 1:105–106
hepatitis B, 2:881, 883, 886
hepatitis B vaccine, 2:884
herpes simplex, 2:899
Hirschsprung’s disease, 2:905–907
hyperbilirubinemia, 1:245–248,

3:1043–1047, 1298–1301
inclusion conjunctivitis, 3:995–997
infant massage, 3:998
jaundice, 1:245–248, 3:1043–1047,

1298–1301
listeriosis, 3:1111–1112
meconium ileus, 1:541, 3:974, 975,

1021, 1022
meningitis, 3:1160
mortality, 3:1001
necrotizing enterocolitis, 2:681,

3:1296–1298
nerve regeneration, 1:284
phenylketonuria testing, 3:1437,

1440
pneumonia, 3:1466
reflexes, 3:1301–1304, 1303t
respiratory distress syndrome,

3:1567–1570
scalded skin syndrome, 4:1739
seborrheic dermatitis, 4:1630
sleep needs, 4:1677
stridor, 4:1761
testicular torsion, 4:1815
vision development, 2:713
well-baby examination,

4:1936–1940
See also Low-birth weight infants;

Prematurity
Newborn screening

Apgar test for, 1:158–160
for cystic fibrosis, 1:543
requirements for, 4:1937
for sickle cell anemia, 4:1664–1665

Nexium. See Esomeprazole
NHES (National Household Education
Surveys Program), 2:915

Niacin
for high cholesterol, 1:418
for muscle spasms and cramps,

3:1248
overnutrition and, 3:1131
for pellagra prevention, 4:1921

Niacin deficiency, 4:1920
NIAMS (National Institute of Arthritis
and Musculoskeletal and Skin
Diseases), 1:187, 191–192

NICHD. See National Institute of Child
Health and Human Development

Nickel frames, 2:716–717
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Nicotine dependence, 1:21–22, 24,
4:1687–1691
See also Smoking

Nicotine replacement therapy, 4:1689
Nicotinic acid. See Niacin
NICUs (Neonatal intensive care units),
3:1502

NIDA (National Institute on Drug
Abuse), 3:1285

Niemann-Pick disease, 3:1106
Nifedipine, 3:1254, 1514
Nigeria, polio in, 3:1480
Night blindness, 3:1264
Night cramps, 3:1248
Night guards, 3:1136
Night terrors, 3:1310–1312, 4:1677,
1678, 1681–1682, 1683

Night vision, 1:128
Nightmare Help (Wiseman), 3:1314
Nightmares, 3:1312–1316, 1315t

demographics, 4:1681, 1682
description, 3:1312, 4:1678, 1681
foster care and, 2:787

NIMH. See National Institute of Mental
Health (NIMH)

Nimodipine, 1:253
Nimotop. See Nimodipine
NINDS (National Institute of
Neurological Disorders and Stroke),
4:1721

Nipples, sore, 3:1063
NIQ (Non-verbal IQ score), 4:1737
Nisonger Child Behavior Rating Form
(N-CBRF), 1:151, 471, 3:1533

Nitrate toxicity, 3:1183, 1185
Nitrates, 2:813
Nitrite toxicity, 3:1183, 1185
Nitrofurantoin

allergies to, 2:636
for cystitis, 1:547, 548

Nitroprusside, 2:961
Nits, 3:1099–1103
Nix. See Permethrin
Nizatidine, 2:815
Nizoral. See Ketoconazole
NLP (Neurolinguistic programming),
3:1431

NMR. See Nuclear magnetic resonance
(NMR)

No Child Left Behind Act
assessment tools for, 1:169
bilingual education and, 1:242–243
early childhood education and, 2:655
school retention and, 3:1573

Nociceptors, 3:1385–1386, 1388
Nocturnal myopia, 3:1264
NoDox, 1:317
Nodules, acne, 1:7, 9, 127
Noise-induced hearing impairment,
2:853, 856, 3:1412

Nominations, 4:1695
Non-acetylated salicylates, 2:638
Non-acute porphyrias, 3:1486–1489
Non-articular osteochondroses,
3:1363

Non-custodial parents, 1:397, 2:729,
4:1743

Non-Hodgkins lymphoma, 2:938,
4:1949

Non-productive pain, 1:97
Non-REM sleep. See Slow-wave (non-
REM) sleep

Non-stress test (NST), 1:124–125, 126
Non-verbal IQ score (NIQ), 4:1737
Nonallergic rhinitis, 3:1587–1589
Nonclassic congenital adrenal
hyperplasia, 1:473

Noncommunicating hydrocephalus,
2:929–931

Nonoxynol-9, 1:467, 508
Nonparalytic polio, 3:1478, 1479
Nonretentive encopresis, 2:679
Nonsteroidal anti-inflammatory drugs
(NSAIDS), 3:1316–1319
anabolic steroids and, 1:96
as analgesics, 1:97, 98
bruises and, 1:302
drug allergies to, 2:634, 635, 636
for dysmenorrhea, 2:651–652,

3:1168
for familial Mediterranean fever,

2:726
for fever of unknown origin, 2:752
for headaches, 2:850
for juvenile arthritis, 3:1050
for Lyme disease, 3:1119
for pain, 3:1389, 1390
poisoning from, 3:1473
psoriasis and, 3:1527, 1528
for rhinitis, 3:1588
side effects, 1:99
for sunburn, 4:1796
for vasculitis, 4:1907

Nonsyncope nonvertigo, 2:622
Nontropical sprue. See Celiac disease
Nonverbal communication,
3:1257–1258

Norepinephrine, 1:138, 2:558
Norm-referenced assessments, 1:170
Normal pressure hydrocephalus,
2:929–931

Normocytic anemia, 3:1560
Norplant, 1:508
Norpramin. See Desipramine
North American Society for Pediatric
Gastroenterology and Nutrition, 2:816

Northern Europeans, 3:1106
Nortriptyline, 1:139
Norvir. See Ritonavir
Nose drops

for common colds, 1:453
decongestant, 2:558–559
See also Nasal sprays

Nose fractures, 3:1153–1154,
1284–1289, 1320

Nose injuries. See Nasal trauma
Nose piercing, 3:1285–1286, 1290
Nosebleed QR, 3:1320
Nosebleeds, 3:1284–1289, 1319–1322,
1321

hereditary hemorrhagic
telangiectasia and, 2:892–893

idiopathic thrombocytopenia purpura
and, 3:971, 972, 973

Novacain, 2:635
Novafed, 1:453
NPH insulin, 2:600
NSAIDS. See Nonsteroidal anti-
inflammatory drugs

NSCIA (National Spinal Cord Injury
Association), 4:1721

NSDUH (National Survey on Drug Use
and Health), 1:21, 4:1688, 1784

NSFG (National Survey of Family
Growth), 4:1649

NST (Non-stress test), 1:124–125, 126
Nuchal translucency screening test,
3:1511

Nuclear family, 2:727, 731
Nuclear magnetic resonance (NMR)
lipoprotein testing, 1:417

Nuclear medicine scans
appendicitis, 1:163
hyperthyroidism, 2:950
sarcoma, 4:1612
testicular torsion, 4:1815
vesicoureteral reflux, 4:1914
See also Gallium scan

Null point, 3:1332
Numbness, 3:1322–1325
Numorphan. See Oxymorphone
Nuprin. See Ibuprofen
Nursemaid’s elbow, 3:1325–1327, 1326
Nursery schools. See Preschools
Nurses, 2:924
Nurturing behavior, 1:274, 4:1810
Nutrition, 3:1327–1331, 1329

alcoholism and, 1:51
amenorrhea and, 1:90
for anemia, 1:108–109
anorexia nervosa and, 1:119
asthma and, 1:178
ataxia telangiectasia and, 1:185
atopic dermatitis and, 1:191, 192
atrial septal defect and, 1:196
Bell’s palsy and, 1:236
biliary atresia and, 1:240
bipolar disorder and, 1:253
cancer and, 1:325
common variable immunodeficiency

and, 1:457–458
cystic fibrosis and, 1:543–544
depressive disorders and, 2:576
dermatomyositis and, 2:584
diabetes mellitus and, 2:600–601
elimination diet and, 2:674
failure to thrive and, 2:723
food allergies and, 2:773–774
Head Start programs and, 2:846
high cholesterol and, 1:419
HIV/AIDS and, 2:911
hyperglycemia prevention and,

2:934
hypertension and, 2:947
immune system and, 3:990
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immunoglobulin deficiency
syndromes and, 3:989–990

infants and, 3:1328
iron-deficiency anemia and, 3:1033,

1034
irritable bowel syndrome and,

3:1036
juvenile arthritis and, 3:1050–1051
mineral deficiencies and,

3:1181–1182
for movement disorders, 3:1223
with patent ductus arteriosus, 3:1401
pervasive developmental disorders

and, 3:1434
prenatal, 3:1502–1503, 1510
preschool children and, 3:1329
school age children and, 3:1330
skeletal development and, 4:1674
spasticity and, 4:1708
stomatitis and, 4:1750
stroke and, 4:1767
toddlers and, 3:1328–1329
USDA recommendations for, 3:1133
See also Diet; Enteral nutrition;

Nutritional supplements;
Parenteral nutrition

Nutrition counseling
bulimia nervosa, 1:307
oligomenorrhea, 3:1346

Nutritional assessment
for irritable bowel syndrome, 3:1037
for malnutrition, 3:1132
protein-energy malnutrition, 3:1525

Nutritional deficiencies. See
Malnutrition

Nutritional supplements
alopecia, 1:78–79
anemia, 1:108–109
asthma, 1:178
attention-deficit/hyperactivity

disorder, 1:206
autism, 1:216
cold sores, 1:446
common variable

immunodeficiency, 1:457
congenital heart disease, 1:490,

2:860–861
dysmenorrhea, 2:652
fever of unknown origin, 2:752
frostbite, 2:801
herpes simplex, 2:899
hypertension, 2:948
immunoglobulin deficiency

syndromes, 3:989
irritable bowel syndrome, 3:1037
juvenile arthritis, 3:1050
Lyme disease, 3:1119
muscle spasms and cramps, 3:1248
oligomenorrhea, 3:1346
otitis media, 3:1376
peroxisomal disorders, 3:1423
pica, 3:1445
protein-energy malnutrition, 3:1524
psoriasis, 3:1529
retinoblastoma, 3:1582

sexually transmitted diseases, 4:1652
sinusitis, 4:1671
See also Herbal therapy; Mineral

supplements; Vitamins
Nutritional support. See Diet therapy;
Enteral nutrition; Parenteral nutrition

Nuts, 4:1911
Nux vomica

common colds, 1:454
food poisoning, 2:780
sinusitis, 4:1671
sleep disorders, 4:1683

Nystagmus, 3:1332–1335
Nystatin, 4:1631

O
OAE (Evoked otoacoustic emissions),
2:855

OAS (Overt Aggression Scale), 1:151,
471, 3:1533

Oatmeal baths
chickenpox, 1:384
dermatitis, 2:579
hives, 2:913
itching, 3:1041
poison ivy, oak, and sumac, 3:1471
prickly heat, 3:1522
psoriasis, 3:1528
sunburn, 4:1796
uses of, 4:1831

Oats, 1:343–347, 4:1911
Obesity, 3:1337–1340, 1339t

asthma and, 1:174
binge eating and, 1:249
chemotherapy and, 1:370
demographics, 2:703
diabetes mellitus and, 2:598
exercise and, 2:703
fats and, 3:1328
Heimlich maneuver and, 2:869
high cholesterol and, 1:416–417
hypertension and, 2:945
in minority groups, 3:1191
polycystic ovarian syndrome and,

1:89
Prader-Willi syndrome and, 3:1493,

1494, 1496
prevention, 3:1134
television habits and, 4:1807

Objective responsibility, 3:1209
Objectively-oriented morality,
3:1210–1211

Oblique fractures, 2:789
Observational assessments, 1:171
Obsessions, 3:1341
Obsessive-compulsive disorder,
3:1340–1344
antidepressants for, 1:140
anxiety in, 1:155
bulimia nervosa and, 1:306
self-mutilation in, 4:1642
SSRIs for, 1:139

tics and, 4:1838
Tourette syndrome and, 4:1858,

1859, 1860
trichotillomania and, 4:1878

Obstetric brachial plexopathy,
1:280–288

Obstructive sleep apnea, 3:1138–1139
Occlusional bites, 1:265, 2:926–928
Occupational Safety and Health
Administration (OSHA), 1:336

Occupational therapy
cerebral palsy, 1:352
Charcot-Marie-Tooth disease, 1:368
congenital amputation, 1:477
Friedreich’s ataxia, 2:797–798
hypotonia, 2:967
mitochondrial disorders, 3:1198
movement disorders, 3:1220
muscular dystrophy, 3:1253
myopathies, 3:1263
myotonic dystrophy, 3:1270
osteopetroses, 3:1369
pervasive developmental disorders,

3:1434
Prader-Willi syndrome, 3:1495
spasticity, 4:1705–1706
stroke, 4:1766–1767
Williams syndrome, 4:1944

OCD (osteochondritis dissecans),
3:1363

OCs. See Oral contraceptives
OCT (oxytocin contraction stress test),
1:125

Octreotide, 1:12
Octylsalicylates, 4:1798
Ocufloxacin, 3:996
Ocular albinism, 1:44
Ocular (eye) herpes, 1:153, 445,
2:897–900

Oculocutaneous albinism, 1:44
Oculopharyngeal muscular dystrophy
(OPMD), 3:1249–1255

ODD. See Oppositional defiant disorder
Oenothera biennis. See Evening
primrose oil

Off-label drug use, 1:139
Official languages, 1:243
Oils

arachis, 2:775
bath, 2:578, 4:1831
essential, 3:1590, 4:1831
fish, 1:457, 2:752, 948, 3:989, 1331
hydrogenated, 1:419
for massage, 3:999
olive, 2:579, 3:1101
peanut, 2:775
vegetable, 1:419, 2:775, 3:1331
See also Aromatherapy; Evening

primrose oil; Flaxseed oil; Tea
tree oil

Oka varicella strain, 1:387
OKN (optokinetic nystagmus), 3:1332
Olanzapine, 1:252
Olfactory nerves, 3:1396
Oligomenorrhea, 3:1344–1348
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Olive oil, 2:579, 3:1101
Olweus Bullying Prevention Program,
1:310

Omalizumab, 2:687
OME (otitis media with effusion),
3:1373–1376

Omega-3 fatty acids
for dysmenorrhea, 2:652
for hypertension, 2:948
for juvenile arthritis, 3:1051
sources of, 4:1912
vegetarian diet and, 3:1331

Omega-6 fatty acids, 3:1331, 4:1912
Omeprazole, 2:815
Omphalocele, 1:4–5, 2:893, 3:1512
Oncologists, 1:324
Oncovin. See Vincristine
Ondansetron

cyclic vomiting syndrome, 1:538
motion sickness, 3:1215
nausea and vomiting, 1:371,

3:1292
1-Phosphofructaldolase, 2:889
Onions, 1:454
Onlanzapine, 4:1622
Onlooker play, 3:1461
Only children, 1:257, 258–259
Oophoritis, 3:1240
Open-angle glaucoma, 3:1276
Open-heart surgery. See Heart surgery
Open prenatal surgery, 3:1513, 1515,
4:1718

Open reductions, 2:791, 3:1288
Open spina bifida, 4:1717
Open tenotomy, inferior, 4:1961
Ophthalmia neonatorum, 3:1414
Opiate poisoning, 3:1473
Opioid antagonists, 3:1283
Opioid receptors, 3:1282
Opioids. See Narcotic drugs
Opium, 3:1281–1284
OPMD (oculopharyngeal muscular
dystrophy), 3:1249–1255

Opportunistic infections
HIV infections, AIDS and, 2:911
hyper-IgM syndrome and, 2:938
perinatal HIV infection and, 3:1417

Oppositional defiant disorder (ODD),
3:1348–1350
antisocial behavior and, 1:147
antisocial personality disorder and,

1:149
temperament and, 4:1813
truancy and, 4:1883–1884, 1885

Opthalmoscopes, 3:1577
Optic nerve tumors, 3:1305
Optic nerves, 3:1396
Optic neuropathy, 3:1196
Optokinetic nystagmus (OKN), 3:1332
OPV (oral polio vaccine), 3:1479–1480
Orabase, 1:330
Oragel. See Benzocaine
Oral candidiasis. See Thrush
Oral contraceptives, 1:507–510, 510t,
3:1350–1354, 1352

for acne, 1:9
acne from, 1:8
caffeine and, 1:317
demographics, 4:1650
for dysmenorrhea, 2:651
morning-after, 1:469, 510t
for oligomenorrhea, 3:1346
premenstrual syndrome and,

3:1505
sulfonamides and, 4:1794
tetracyclines and, 4:1820

Oral glucose tolerance test, 1:270, 271,
272, 2:599

Oral herpes. See Cold sores
Oral hygiene, 3:1354–1357, 1355

periodontal disease and,
3:1419–1421

stomatitis and, 4:1749
tooth decay and, 4:1850
toothache and, 4:1853

Oral iron absorption test, 3:1033
Oral polio vaccine (OPV),
3:1479–1480

Oral rehydration solutions
dehydration, 2:562, 3:1564,

1565
diarrhea, 2:608, 609
fever, 2:749
food poisoning, 2:779
gastroenteritis, 2:810
heat disorders, 2:865
mineral deficiencies, 3:1180
muscle spasms and cramps, 3:1246
rotavirus infections, 3:1596
shigellosis, 4:1657
vomiting, 3:1292

Oral tolerance tests, 1:333
Oralyte. See Oral rehydration
solutions

Orbital fractures, 3:1154
Orchiectomy, 2:956
Orchiopexy, 4:1895, 1896
Orchitis, 2:956, 3:1240
Oregon grape, 1:108, 3:1529
Orexins, 3:1278
Organ transplantation

chickenpox vaccine and, 1:390
fever of unknown origin

and, 2:752
heart, 1:490, 3:1254
kidney, 2:601, 726
liver, 1:240, 3:1489
lung, 1:544
matched unrelated donor, 2:940

Orgasm, 3:1149
Orientation assessment, 3:1308
Oromandibular dystonia, 3:1218
Oropharynx, 3:1465
Orphan trains, 1:36
Ortho-K lenses, 3:1266
Orthodontics, 3:1135–1136,
1357–1362, 1360

Orthognathic surgery, 3:1361
Orthopedic appliances.
See Prosthetic devices

Orthopedic surgery
ataxia telangiectasia, 1:183
movement disorders, 3:1222
nail-patella syndrome, 3:1276
osteogenesis imperfecta, 3:1366
scoliosis, 4:1628
spasticity, 4:1707–1708
sports injuries, 4:1731
traumatic amputation, 4:1876

Orthotic inserts, 3:1141
Ortolani test, 1:493–494
Orudis. See Ketoprofen
Oruvail. See Ketoprofen
Oscillopsia, 3:1333
Oseltamivir, 1:153, 3:1005
Osgood-Schlatter disease, 3:1363
OSHA (Occupational Safety and Health
Administration), 1:336

Ossification, 4:1673
Osteoarthritis, 1:99
Osteochondritis dissecans (OCD),
3:1363

Osteochondroma, 4:1611
Osteochondroses, 3:1362–1364
Osteoclasts, 4:1674
Osteogenesis imperfecta, 3:1364–1368,
4:1675

Osteogenic sarcoma. See Osteosarcoma
Osteomyelitis, 2:938
Osteopathy, 2:623
Osteopetroses, 3:1368–1370, 1369,
4:1675

Osteoporosis
amenorrhea and, 1:90
calcium deficiency and, 3:1181
oligomenorrhea and, 3:1344, 1346
skeletal development and, 4:1674

Osteosarcoma, 4:1612–1614, 1614
description, 1:320, 4:1611
prevalence of, 1:324t
treatment, 1:323, 4:1613

Osteotomy, 3:1222, 4:1708
Ostomy, 3:1298
Otitis externa, 3:1370–1373
Otitis media, 3:1373–1377, 1375

antibiotics for, 2:855, 3:1271
common cold and, 1:452, 453
demographics, 2:853
developmental delay and, 2:595
with effusion, 2:853, 3:1271–1274
hearing impairment from,

2:853–856
hemophilus, 2:876
labyrinthitis and, 3:1059–1061
mastoiditis from, 3:1146
myringotomy and ear tubes for,

2:855, 3:1271–1274, 1272
perforated eardrum from,

3:1411–1413
Otitis media with effusion (OME),
3:1373–1376

Otoacoustic emission testing (OAE),
1:209

Otoscopes, 2:653–657, 654, 3:1374,
1412
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Outer ear, 3:1370–1371
Outlet covers, 1:410
Ovarian cancer, 1:321
Ovarian disorders, 1:88, 3:1345
Over-the-counter medications

caffeine in, 1:317
for common colds, 1:452, 453–454
for corneal abrasion, 1:513
cough suppressants, 1:517–518
for influenza, 3:1005
for motion sickness, 3:1215
for pain, 3:1391

Overbite, 3:1358, 1383
See alsoMalocclusions

Overexertion, 2:704
Overhydration, 3:1028, 1377–1379
Overnutrition, 3:1130–1131
Overstimulation, 1:535
Overt Aggression Scale (OAS), 1:151,
471, 3:1533

Overtime, 1:317
Overuse syndrome, 4:1732
Overweight children

binge eating, 1:249
demographics, 2:703
depressive disorders, 2:576
diabetes mellitus, 2:598
high cholesterol, 1:418
hypertension, 2:945, 947
in minority groups, 3:1191, 1192
overnutrition, 3:1131
prevention, 3:1134
risk factors, 3:1131
See also Obesity; Weight gain;

Weight loss
Ovide. SeeMalathion
Ovulation, 1:507, 3:1536
Ovum, 3:1166, 1236
Oxacillin, 1:133
Oxandrolone, 1:95
Oxazolidones, 3:1468
Oxcarbazepine, 1:142
Oximetry, 3:1568–1569
Oxybenzene, 4:1798
Oxycodone, 3:1282
Oxygen deprivation, 3:1467
Oxygen therapy

cystic fibrosis, 1:544
muscular dystrophy, 3:1254
pneumonia, 3:1468
premature infants, 3:1500
respiratory distress syndrome,

3:1569
respiratory syncytial virus, 3:1572
smoke inhalation, 4:1686
vocal cord dysfunction, 4:1924
See also Hyperbaric

oxygen therapy
Oxygen transport system, 1:335–336,
3:1465

Oxygenation, 4:1873
Oxymetazoline, 1:64, 453
Oxymetholone, 1:95
Oxymorphone, 3:1282
Oxytetracycline, 4:1819–1821

Oxytocin, 3:1062, 1299
Oxytocin contraction stress test
(OCT), 1:125

P
PABA (para-aminobenzoic acid), 1:317,
4:1798

Pacemakers, 1:487–488, 3:1254
Pacific Islanders

diabetes mellitus, 3:1192
diabetes mellitus in, 2:598
health status, 3:1191–1195
substance abuse, 1:22, 4:1784

Pacifiers, 3:1381–1385, 1384
crying and, 1:536
lisping and, 3:1109, 1110
tooth decay and, 4:1849, 1850

Padiamte O, 4:1798
Pagophagia, 3:1444, 1445
PAH (phenylalanine hydroxylase),
3:1436–1437

Pain, 3:1385–1388
abdominal, 1:163, 2:725
acute, 1:97, 3:1385, 1386,

1387–1388
bonding and, 1:275
cancer, 1:99, 324, 3:1389
chronic, 1:97, 3:1355–1356, 1387,

1388–1389
from circumcision, 1:421
crying from, 1:534, 535
from dental trauma, 2:569
from familial Mediterranean fever,

2:724, 725
menstrual, 2:650–652
muscle, 2:725
non-productive, 1:97
from polio vaccines, 3:1481
productive, 1:97, 3:1388
vaso-occlusive, 4:1664
See also Analgesics; Joint pain

Pain management, 1:97–99,
3:1388–1392
acetaminophen for, 1:5
analgesics for, 1:97
for childbirth, 1:402–403
narcotics for, 3:1281–1284
for porphyrias, 3:1489
See also Analgesics

Pain medication. See Analgesics
Pain Observation Scale for Young
Children (POCIS), 3:1386–1387

Pain thresholds, 4:1881
Painful menstruation. See
Dysmenorrhea

Paint
lead-based, 2:867–868, 3:1084,

1086–1087
non-toxic, 4:1604

Palatal expansion devices, 3:1359
Palatal lisp, 3:1108, 1109

Palate, cleft, 1:422–426, 2:722, 770,
3:1134

Palliative chemotherapy, 1:369
Pallid breath holding spells, 1:291, 292
Pallidotomy, 3:1222
Palmar grasp, 2:757
Palmar hyperhidrosis, 2:936, 937
Palmar-planter erythrodysesthesia
syndrome. See Hand-foot syndrome

Palomar-plantar pustulosis (PPP),
3:1526

Pamelo. See Nortriptyline
PAN (periodic alternating nystagmus),
3:1332, 1333

Panadol. See Acetaminophen
Panax ginseng. See Ginseng
Pancarditis, 3:1586
Pancreatic cancer, 3:1234
Pancreatic duct obstruction, 1:541
Pancreatic enzymes, 1:541, 543
Pancreatic transplantation, 2:601
Pancreatitis, 2:598
PANDAS disorders, 4:1838–1839, 1840
Pandemics, influenza, 3:1004
Panencephalitis, subacute sclerosing,
3:1157

Panhypopituitarism, 3:1453, 1454
Panic attacks

agoraphobia and, 2:735
anxiety and, 1:157
phobias and, 3:1441, 1442

Panic disorder, 1:155, 248
Panner disease, 3:1363
Pansinusitis, 1:542
Pantamox. See Amoxicillin
Pantophobia, 2:735
Pantoprazole, 2:815
Pantothenic acid deficiency, 4:1920
Pap tests, 1:445, 4:1933
Papanicolau smear. See Pap tests
Papaver somniferum. See Opium
Paper wasps, 3:1010
Paprika, 3:1181
Papules, acne, 1:7, 127
Para-aminobenzoic acid (PABA), 1:315,
4:1798

Paracetamol, 4:1665
Parainfluenza virus 1 (HPV-1), 1:532
Parainfluenza viruses, 1:532, 3:1466
Parallel play, 3:1461
Paralysis

periodic, 3:1261–1263
polio-induced, 3:1477–1479
sleep, 3:1279
spina bifida-induced, 4:1718, 1719
spinal cord injury-induced,

4:1720–1723
Paralytic ileus, 3:1021
Paramyotonia congenita, 3:1245,
1261–1263

Paramyxoviruses, 3:1157, 1239
Paranoid personality disorder, 3:1428,
1429

Paranoid schizophrenia, 4:1621
Paraphenylenediamine, 3:1447
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Parasitic infections
cancer and, 1:321
diarrhea from, 2:607
gastroenteritis, 2:808–809

Parasomnias, 4:1681–1682
night terrors, 3:1310–1312, 4:1677,

1678, 1681–1682, 1683
types of, 4:1678
See also Nightmares

Parasympathetic ganglion, 2:906
Parathyroid cancer, 3:1234
Parathyroid gland, 2:610
Paregoric, 3:1282
Parent-child bonding, 1:273–276
Parent-child relationships, 3:1392–1395

adolescence and, 3:1407
attachment behavior and, 1:199–202
peer relationships and, 3:1402
personality development and, 3:1425

Parental notification, 1:510–511
Parental skills training, 1:471, 3:1349,
1350

Parenteral nutrition
hyper-IgM syndrome, 2:941
malnutrition, 3:1133
necrotizing enterocolitis, 3:1297
premature infants, 3:1501, 1502
protein-energy malnutrition, 3:1524
See also Enteral nutrition

Parents
acting out and, 1:15
adolescent, 1:34, 4:1885
adoption and, 1:40
age of, 3:1392
alcoholism and, 1:49
biological, 1:396, 398
birth, 1:38, 40
bonding by, 1:273–276
child abuse and, 1:392
child hospitalization and, 2:924
custodial, 1:397, 2:729, 4:1743
deadbeat, 1:2, 2:619
death of, 1:2
discipline by, 2:616–619
foster, 2:785–789
Head Start programs and, 2:846
of homosexuals, 2:919–920
non-custodial, 1:1–3, 397, 2:729,

4:1743
retention in school and, 3:1575
role reversal of, 4:1953
self-confidence of, 3:1392
shaken baby syndrome and, 4:1654
sibling rivalry and, 4:1661–1663
social competence and, 4:1695
step, 4:1743–1746
support groups for, 1:84
temperament and, 4:1813
trichotillomania and, 4:1881
truancy and, 4:1884, 1885

Parents and Friends of Lesbians and
Gays (PFLAG), 2:921

Paresthesias, 3:1322–1325
Parinaud’s oculoglandular syndrome,
1:342

Parkinson’s disease
boxing and, 1:464
causes of, 3:1218
head injuries and, 2:844
phobias and, 3:1443
treatment, 3:1222

Parlodel. See Bromocriptine
Parnate. See Tranylcypromine
Parosteal osteogenic sarcoma, 4:1611
Parotid gland, 3:1239–1240
Parotitis, epidemic. SeeMumps
Parovirus B19, 2:754
Paroxetine

bipolar disorder, 1:252
depression, 1:139, 140
mood disorders, 3:1207
obsessive-compulsive disorder,

3:1342
phobias, 3:1442
premenstrual syndrome, 3:1505
Tourette syndrome, 4:1860
trichotillomania, 4:1881

Paroxysmal hypercyanotic attacks,
4:1822

Parsol 1789. See Avobenzone
Part-time work, 4:1952–1953
Partial seizures, 1:142, 4:1634, 1635
Partial trisomy, 3:1397
Passiflora. See Passion flower
Passion flower, 4:1683
Passive immunity, 3:979
Passive immunization

flu, 2:763
polio, 3:1479, 1480–1482
rabies, 3:1544–1545, 1548

Passive smoking. See Secondhand
smoke

Pasteur, Louis, 3:1548
Pasteurella multocida, 1:112, 114
Patau, Klaus, 3:1396
Patau syndrome, 3:1395–1398, 1397

holoprocephaly in, 1:481
hypotonia and, 2:965
ultrasound for, 1:122

Patch tests
contact dermatitis, 1:505
dermatitis, 2:578
drug allergy, 2:637

Patches
eye, 1:86, 513
hormonal, 1:510t
for motion sickness, 3:1215
narcotic, 3:1282
for warts, 4:1932–1933

Patellae abnormalities, 3:1275–1277
Patent ductus arteriosus, 1:483–484, 486

coarctation of the aorta and, 1:434
Patau syndrome and, 3:1397
in premature infants, 3:1500

Patent ductus arteriosus (PDA),
3:1399–1402, 1400

Patent medicines, 3:1282
Paternal chromosome 15, 3:1494
Patient, identified, 2:731
Patrick Henry College, 2:917

Pattern I eosinophilic gastroenteritis,
2:684

Pattern II eosinophilic gastroenteritis,
2:684

Pattern III eosinophilic gastroenteritis,
2:684

Pauciarticular juvenile arthritis, 3:1048
Pausinystalia yohimbe. See Yohimbe
Pavlik harness, 1:494
Pavor nocturnus. See Somnambulism
Paxil. See Paroxetine
Pay-loo-ah, 3:1085
PBD (peroxisome biogenesis disorders),
3:1421

PCEC (purified chick embryo cell
vaccine), 3:1548

PCOS (polycystic ovary syndrome),
1:89, 3:1344, 1345, 1346

PCP. See Phencyclidine
PCR (polymerase chain reaction), 1:322
PCS (post-concussion syndrome),
3:1491–1492

PCT (porphyria cutanea tarda), 3:1486,
1487, 1489

PDA. See Patent ductus arteriosus
PDD. See Pervasive developmental
disorders

PDDNOS (pervasive developmental
disorder not otherwise specified),
3:1433

Peabody Developmental Gross Motor
Scale, 2:589

Peabody Individual Achievement Test-
Revised (PIAT-R), 3:1090

Peabody Picture Vocabulary Test,
2:590, 3:1070

Peaches, 3:1474
Peak expiratory flow rate (PEFR),
3:1540

Peak flow meter, 3:1541
Peanut allergy

anaphylaxis from, 1:65, 101, 2:773
demographics, 1:60, 2:772, 775
duration of, 2:774
schools and, 2:775

Peanut oil, 2:775
Pearson syndrome, 3:1196
Pectus carinatum, 3:1138, 1141
Pectus excavatum, 3:1138, 1140, 1141
Pedialyte. See Oral rehydration
solutions

Pediatric Examination of Educational
Readiness at Middle Childhood, 2:590

Pediatricians, developmental, 2:967
Pediazole. See Erythromycins
Pediculicides, 3:1100, 1101
Pediculosis. See Lice infestation
Pediculosis capitis. See Head lice
Pediculus humanus capitis,
3:1099–1103

Pediculus humanus corpus,
3:1099–1103

Peer acceptance, 3:1402–1405, 1408
Peer-authority morality, 3:1210
Peer group therapy. See Group therapy
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Peer groups
acting out and, 1:14
in adolescence, 1:35, 3:1394
rejection by, 4:1692–1694, 1697
self-esteem and, 4:1638
social competence and, 4:1692–1697

Peer pressure, 3:1405–1409
addiction and, 1:23
in adolescence, 1:34, 35,

3:1405–1408
alcoholism and, 1:48
asthma and, 1:180
creativity and, 1:526, 527
hyper-IgM syndrome and, 2:942
nutrition and, 3:1330
sexually transmitted diseases and,

4:1652
substance abuse and, 4:1785–1786
thumb sucking and, 4:1835
truancy and, 4:1885

Peer support groups, 1:151
PEFR (peak expiratory flow rate),
3:1540

Pellagra, 4:1920, 1921
Pelletier, Kenneth, 1:191
Pellets, air gun or BB, 3:1287, 1288
Pelvic examination, 1:322
Pelvic inflammatory disease, 4:1650
PEM. See Protein-energy malnutrition
Pemoline, 1:205, 4:1746
Penetrating head injuries, 2:841, 843
Penicillamine

heavy metal poisoning, 2:867
juvenile arthritis, 3:1050
lead poisoning, 3:1087

Penicillin G, 3:1409
meningococcemia, 3:1165
rat-bite fever, 3:1559
rheumatic fever, 3:1586

Penicillin V, 3:1409, 1559, 4:1840
Penicillins, 1:133, 3:1409–1411

allergies to, 1:61, 2:633, 634, 635,
636

for animal bites, 1:114
for bejel, 1:232
for Charcot-Marie-Tooth disease,

1:368
for cystitis, 1:547
for diphtheria, 2:614
for frostbite, 2:801
for hemophilus infections, 2:876
for human bites, 2:928
hypersensitivity to, 1:134
for lymphadenitis, 3:1123
for Marfan syndrome, 3:1139
for pneumonia, 3:1467–1468
for rheumatic fever, 3:1586
for scarlet fever, 4:1619
for sore throat, 4:1701
for staphylococcal infections, 4:1740
for strep throat, 4:1756
for streptococcal infections, 4:1759
for syphilis, 3:1416
for tonsillitis, 4:1847
vs. erythromycins, 2:697

Penis
circumcision of, 1:419–422, 420
hypogonadism of, 2:956
in masturbation, 3:1149
in puberty, 3:1536

Penis abnormalities, hypospadias,
2:959–960

Penis cancer, 1:420
Pennyroyal, 3:1101
Pentam 300. See Pentamidine
Pentamidine, 2:636, 3:1469
Pentamox. See Amoxicillin
Pentazocine, 1:97
PEP (postexposure prophylaxis), 1:114
PEP (pre-exposure prophylaxis),
3:1547–1548, 1549

Pep-Back, 1:317
PEP valve, 1:376, 377
Pepcid. See Famotidine
Peppermint

contact dermatitis, 1:506
diarrhea, 2:682
headaches, 2:850
lice infestation, 3:1101

Pepto-Bismol. See Bismuth
Perceiving personality type, 3:1260
Perception skills

Beery-Buktenica test for, 1:229–231
neurologic exam for, 3:1308
selective, 3:1017

Percussion, chest, 1:376, 377
Percutaneous umbilical blood sampling,
2:795

Perennial allergic rhinitis, 1:55–60
Perfectionists, 1:117
Perforated eardrum, 3:1374,
1411–1413, 1412

Performance assessments, 1:170
Periactin. See Cyproheptadine
Pericardium-6 acupuncture point,
3:1215

Pericoronitis, 3:1419, 1420
Perinatal infections, 3:1414–1418, 1510
Perinatal mortality, 3:1001
Periodic alternating nystagmus (PAN),
3:1332, 1333

Periodic amyloid syndrome. See
Familial mediterranean fever

Periodic fever. See Familial
mediterranean fever

Periodic paralysis, 3:1261–1263
Periodic peritonitis syndrome. See
Familial mediterranean fever

Periodontal disease, 3:1418–1421, 1420
Periodontitis, 3:1418–1419, 1420
Peripheral myelin protein 22 (PMP22),
1:366, 367

Peripheral nervous system
diabetes mellitus and, 2:601
numbness and tingling in,

3:1322–1325
pain and, 3:1388

Peripheral nervous system disorders
Charcot-Marie-Tooth disease and,

1:365–369

neurologic exam for, 3:1307–1310
Peripheral neuropathy. See Neuropathy
Peripheral vascular disease, 2:944
Peripheral vestibular nystagmus,
3:1332, 1333

Peripheral vision, 2:714
Peristalsis

constipation and, 1:500, 3:1082
ileus and, 3:974–976
intestinal obstruction and, 3:1021
irritable bowel syndrome and,

3:1035–1036
Peritonitis

appendicitis and, 1:162, 164
duodenal obstruction and, 2:644

Periwinkle, 1:369
Permanency planning, 2:786
Permanent teeth, 2:563, 564, 566

orthodontics and, 3:1358, 1359
trauma to, 2:569–570

Permethrin, 3:1101, 4:1617
Permissive parents, 3:1394–1395
Permissive systems, 3:1212
Pernicious anemia, 1:105, 107, 108,
4:1921

Perninatologists, 2:903
Peroxisomal disorders, 3:1421–1424
Peroxisome biogenesis disorders (PBD),
3:1421

Persistence, 4:1810
Personal care products, 3:1475
Personal Experience Screening
Questionnaire (PESQ), 1:49

Personal goal theory, 3:1212
Personality

addictive, 1:23
bonding and, 1:275
phenylketonuria and, 3:1436–1437
temperament and, 4:1809–1815
types of, 3:1260

Personality development, 3:1424–1428
Personality disorders, 3:1426–1427,
1428–1432
antisocial, 1:149–152, 206, 3:1213,

1428, 1429
avoidant, 2:572, 3:1429, 4:1813
binge eating and, 1:248
borderline, 2:572, 3:1428–1429,

4:1878
dependent, 2:570–573, 3:1429
histrionic, 2:572
psychosocial, 3:1532–1535
Tourette syndrome and, 4:1859
trichotillomania and, 4:1878

Personality tests, 3:1530, 1531
Children’s Apperception Test for,

1:410–412
MMPI for, 1:171, 3:1189–1191
Myers-Briggs Type Indicator for,

3:1259–1261
projective, 1:171, 411, 3:1531,

4:1829– 1830
Personalizing, 3:1017
Perspiration. See Sweating
Pertofane. See Desipramine
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Pertussis. SeeWhooping cough
Peru adoption programs, 1:38
Pervasive developmental disorder not
otherwise specified (PDDNOS),
3:1433

Pervasive developmental disorders
(PDD), 1:213, 2:595,
3:1433– 1435

Pervasive support, 3:1170
Pes planus, 3:1138, 1245
PESQ (Personal Experience Screening
Questionnaire), 1:49

PET scans, 3:1433, 4:1635– 1636
Petechiae, 1:301– 304, 3:971, 1592
Petit-mal (absence) seizures, 1:142,
4:1634

Petroleum, 3:1216
Petroleum jelly, 2:605, 3:1101, 1321
Petroleum products poisoning, 3:1475
Pets

death of, 2:556
poison ivy, oak, and sumac and,

3:1472
rabies and, 3:1545, 1546– 1547

Peyote cactus, 3:1474
Peyronie’s disease, 3:1150
Pfannenstiel incision, 1:360
PFLAG (Parents and Friends of
Lesbians and Gays), 2:921

Phagocytes, 3:982, 984
Phakomas, 4:1888
Phalanges, 2:760, 761, 762
Phantom limb, 3:1386, 4:1875
Phantom tics, 4:1837
Pharmaceuticals. See Drugs
Pharmacies, 2:924
Pharyngeal diphtheria, 2:613
Pharyngeal pouch syndrome. See
DiGeorge syndrome

Pharyngitis. See Sore throat
Pharyngoconjunctival fever, 1:27
Phelps Kindergarten Readiness Scale,
2:590

Phencyclidine, 3:1283, 4:1783
Phenelzine

bipolar disorder, 1:253
mood disorders, 3:1207
phobias, 3:1442

Phenethyl propinoate, 3:1101
Phenobarbital

antiasthmatic drugs and, 1:133
for epilepsy, 1:142, 143
for febrile seizures, 2:740
interactions with, 1:143

Phenols, 4:1707
cerebral palsy, 1:352
cold sores, 1:445
insect sting allergy, 3:1009
movement disorders, 3:1221

Phenothiazines
allergies to, 2:636
antidepressants and, 1:141
growth hormone tests and, 2:829
for porphyrias, 3:1489

Phensuximide, 1:143

Phenylalanine hydroxylase (PAH),
3:1436– 1439

Phenylephrine, 1:64, 453
Phenylketonuria (PKU), 3:1436– 1440,
1438
congenital heart disease and, 1:485
mental retardation in, 3:1170, 1172
penicillins and, 3:1409
selenium for, 3:1188

Phenylpropanolamine, 1:318, 453
Phenytoin, 1:141

acetaminophen and, 1:6
antiasthmatic drugs and, 1:133
drug allergies to, 2:636
for epilepsy, 1:142, 143
fetal development and, 2:903
folic acid and, 2:770
for headache, 3:1389
nonsteroidal anti-inflammatory

drugs and, 3:1318
red blood cell indices and, 3:1560
for subdural hematoma, 4:1782

Pheochromocytoma, 3:1234, 1305
Philadelphia chromosome, 3:1096
Phimosis, 1:420
Phlegmatic temperament, 4:1809
Phobias, 3:1440– 1444

fear and, 2:734
germ, 3:1342
school, 2:846– 847, 4:1624– 1626
social, 2:735, 3:1256, 1440– 1441,

1442
specific, 2:735, 3:1440– 1443
types of, 2:735

Phocomelia, 1:476
Phonetic disorders, 3:1108
Phonetic structure, 3:1089
Phonological Assessment of Child
Speech, 2:591, 3:1070

Phonological awareness, 1:210
Phosphate, 3:1186– 1188
Phosphate toxicity, 3:1184
Phospho-soda. See Dibasic sodium
phosphate

Phosphofructokinase, 3:1245
Phosphoglycerate kinase, 3:1245
Phosphorus

for nosebleeds, 3:1321
renal vein thrombosis and, 3:1567
role of, 3:1187
sources of, 3:1187– 1188

Phosphorus deficiency, 3:1177– 1181
Phosphorylase b kinase, 3:1245
Photo contact dermatitis, 1:503, 505
Photochemotherapy (PUVA), 3:1528–
1529

Photochromatic lenses, 2:716
Photocoagulation therapy, 3:1579, 1580
Photophobia, 1:45
Photorefractive keratectomy (PRK),
3:1266

Photosensitivity. See Sun exposure
Photosterols, 2:948
Phototherapy

atopic dermatitis, 1:190

bulimia nervosa, 1:307
mood disorders, 3:1206
neonatal, 3:1045
neonatal jaundice, 1:247, 3:1300,

1300
pityriasis rosea, 3:1457
psoriasis, 3:1528
rhinitis, 3:1588

Phthirius pubis, 3:1099– 1103
Physeal osteochondroses, 3:1363
Physical abuse. See Child abuse
Physical activity. See Exercise
Physical education, 4:1728
Physical examination

for extracurricular activities, 2:711
forensic, 3:1553
for hypertension, 2:946
well-baby, 2:586, 3:1194, 4:1936–

1940
Physical play, 3:1459– 1460
Physical therapy

after immobilization, 3:978
ataxia telangiectasia, 1:183
brachial plexopathy, 1:284
cerebral palsy, 1:352
Charcot-Marie-Tooth disease, 1:368
chest, 1:376– 379
congenital hip dysplasia, 1:494
dermatomyositis, 2:583
Ehlers-Danlos syndrome, 2:663
Friedreich’s ataxia, 2:797
frostbite, 2:801
gross motor skills, 2:826
hypotonia, 2:967
juvenile arthritis, 3:1050, 1051
maxillofacial trauma, 3:1155
mitochondrial disorders, 3:1198
movement disorders, 3:1220
muscular dystrophy, 3:1253
myopathies, 3:1263
myotonic dystrophy, 3:1269– 1270
numbness and tingling, 3:1323
osteopetroses, 3:1369
pain management, 3:1390
Patau syndrome, 3:1397
pervasive developmental disorders,

3:1434
polio, 3:1479
Prader-Willi syndrome, 3:1495
protein-energy malnutrition, 3:1524
scoliosis, 4:1628
spasticity, 4:1705– 1706
spina bifida, 4:1718
stroke, 4:1766– 1767
wryneck, 4:1961

Physiotherapy. See Physical therapy
Phytanic acid, 3:1106
Phytoestrogens, 3:1505, 1506
Phytolacca, 4:1702
Pia mater, 4:1720, 1781
Piaget, Jean

adaptive behavior, 1:18
cognitive development, 1:439, 440,

441
gender constancy, 2:817
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moral development, 3:1208– 1209
PIAN (infantile polyarteritis nodosa),
4:1903– 1907

PIAT-R (Peabody Individual
Achievement Test-Revised), 3:1090

Pica, 3:1444– 1446
Piercing and tattoos, 3:1446– 1449,
1447, 1448t
nose, 3:1285– 1286, 1290
oral, 3:1356, 1448

The pill. See Oral contraceptives
Pilocarpine, 4:1800
Pimecronlimus, 1:190
Pimozide, 4:1860
Pimples, 1:7– 11, 127, 128
Pin-X. See Pyrantel pamoate
Pincer grip, 2:757, 836
Pink eye (inflammation). See
Conjunctivitis

Pink eyes (color), 1:44– 45
Pinta, 1:231, 3:1450– 1451
Pinworm lab kits, 3:1452
Pinworms, 3:1040, 1451– 1453, 1452
Piper methysticum. See Kava kava
Piperonyl butoxide, 3:1101
Pipes, 3:1084, 4:1689
Pirenzepine, 3:1266
Pit viper bites, 1:264, 265
Pitocin, 1:360
Pitressin. See Vasopressin
Pituitary dwarfism, 2:644– 645,
3:1453– 1456

Pituitary gland
acromegaly and, 1:11– 12
amenorrhea and, 1:88
dwarfism and, 3:1453
growth hormones and, 2:828
oligomenorrhea and, 3:1345
puberty and, 3:1535, 1537

Pituitary tumors, 1:90
Pityriasis rosea, 3:1456, 1456– 1457
PKU. See Phenylketonuria
Placenta

cytomegalovirus infections and,
1:549

expelling, 1:400– 401
retained, 1:400

Placenta previa, 1:361
Placental abruption, 1:361, 2:671
Plagiocephaly, 1:519– 523, 522
Plague vaccine, 4:1899
Plan B (contraceptive), 1:469
Planned hospitalization, 2:922– 923
Planned Parenthood, 1:467
Plantago major. See Plantain
Plantago psyllium. See Psyllium
Plantain, 1:506, 2:569– 570
Plantar hyperhidrosis, 2:936
Plantar reflex, 3:1302, 1562– 1563
Plantar warts, 4:1931– 1932, 1933, 1934
Plants

alkaloids from, 1:369
dermatitis from, 2:578
poisonous, 3:1473– 1474, 4:1604

Plaque, dental, 3:1354

Plaque psoriasis, 3:1526, 1527, 1528
Plaquenil. See Hydroxychloroquine
Plasma solutions

fresh frozen, 1:432
for hemophilia, 2:873

Plasmapheresis, 3:1106
Plastic surgery, 4:1891
Platelet count, 3:1457– 1459

chemotherapy and, 1:373, 374
coagulation disorders and, 1:432
idiopathic thrombocytopenia purpura

and, 3:971, 972
measles and, 3:1157
TORCH syndrome and, 4:1855
Wiskott-Aldrich syndrome and,

4:1948– 1949
Platelet count, low. See
Thrombocytopenia

Platelet transfusions, 3:973, 4:1949
Platelets

coagulation disorders and, 1:429,
430– 431

hemophilia and, 2:871
idiopathic thrombocytopenia purpura

and, 3:971– 972
Play, 3:1459– 1464, 1463

creativity and, 1:526– 528
developmental delay assessment

and, 2:593
in early childhood education, 2:656
exercise as, 2:704
fantasy, 1:526– 527, 3:1459
gross motor skills and, 2:824
for motor skill development, 4:1727
solitary, 1:15
time-out from, 2:617, 4:1843– 1846
toys and, 4:1866– 1869

Play groups, 4:1952
Play therapy, 3:1459, 1462, 1463

brachial plexopathy, 1:284– 285
depressive disorders, 2:575
mutism, 3:1258
personality disorders, 3:1430– 1431
pervasive developmental disorders,

3:1434
Playgrounds, 4:1605, 1723
Pleuritis, 2:725
PLOD gene, 2:662
Pluriopotential hematopoietic stem
cells, 3:979

PMDD (premenstrual dysphoric
disorder), 3:1504–1506

PMP22 (peripheral myelin protein 22),
1:366, 367

PMS. See Premenstrual syndrome
Pneumococcal meningitis, 3:1159,
1161–1162

Pneumococcal pneumonia, 3:1468
Pneumococcal vaccine, 1:405, 3:1161,
4:1899–1901, 1900t, 1937

Pneumocystis carinii pneumonia, 2:911,
938, 939, 3:1466–1467, 1469

Pneumonia, 3:1464–1469, 1467
adenovirus infections and, 1:27
aspiration, 2:700, 814, 4:1708, 1869

bronchitis and, 1:299
common cold and, 1:452
common variable immunodeficiency

and, 1:456
cough from, 1:515
cystic fibrosis and, 1:542
enterobacterial, 2:681
epiglottitis and, 2:690
extracorporeal membrane

oxygenation for, 2:708
Haemophilus influenzae, 2:875, 900
inclusion conjunctivitis and, 3:996
perinatal group beta streptococcus,

3:1415
perinatal infection and, 3:1414
Pneumocystis carinii, 2:911, 938,

939, 3:1459, 1466–1467
streptococcal, 1:456, 3:1466, 1468,

1469
Pneumonitis, 2:755, 3:1465
Pneumothorax, 3:1568–1569, 1570
PNS. See Peripheral nervous system
POCIS (Pain Observation Scale for
Young Children), 3:1386–1387

Podofilox, 4:1933
Podophyllin, 3:1416
Podophyllum, 2:682, 4:1933
Poetry therapy, 3:1431
Poison control centers, 3:1475, 1476,
4:1604

Poison ivy, 1:503, 2:577–578,
3:1469–1473, 1471

Poison oak, 1:503, 2:577–578,
3:1469–1473

Poison sumac, 2:577–578, 3:1469–1473
Poisoning, 3:1473–1477

prevention, 1:408, 4:1604
See also Food poisoning; Heavy

metal poisoning
Poisonous plants, 3:1473–1474, 4:1604
Poke root, 4:1671
Polaroid lenses, 2:716
Policosand, 1:418
Polio, 2:675, 3:1477–1480
Polio vaccines, 3:1479, 1480–1482,
1481, 4:1899–1901
immunoglobulin deficiency from,

3:987
injuries from, 1:405
schedules, 4:1937

Polioviruses, 3:1477–1478
Pollen, 1:55–56, 58
Pollution, 1:321

See also Air pollution
Polyarteritis nodosa

infantile, 4:1903–1907
numbness and tingling from, 3:1323

Polyarticular juvenile arthritis,
3:1048–1049, 1051

Polycarbonate lenses, 2:716
Polycystic ovary syndrome (PCOS),
1:89, 3:1344, 1345, 1346

Polydactyly and syndactyly, 3:1396,
1482–1484, 1483

Polyethylene glycol, 3:1038
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Polyglandular deficiency syndromes,
3:1537

Polyhydramnios, 2:658
Polymerase chain reaction (PCR),
1:322

Polymodal nociceptors, 3:1385
Polymyositis, 3:1262
Polymyxin, 1:136, 2:636, 4:1901
Polyps

acromegaly and, 1:12
nasal, 1:542

Polysaccharide-protein conjugate
vaccines, 3:989

Polysaccharides, 1:331
Polyserositis, 2:724, 726
Polysomnography, 4:1680, 1682
Polysporin, 1:136
Polyunsaturated fats, 1:419
Polyunsaturated fatty acids, 1:418
Polyurethane lenses, 2:716
Ponseti method, 1:428
Ponstel. SeeMefenamic acid
Pornography, 3:1600, 4:1606–1607
Porphobilinogen, 3:1488
Porphobilinogen deaminase, 3:1487
Porphyria, 2:745, 3:1323
Porphyria cutanea symptomatica. See
Porphyria cutanea tarda

Porphyria cutanea tarda (PCT), 3:1486,
1487, 1489

Porphyria variegata, 3:1489
Porphyrias, 3:1484–1491
Porphyrins, 3:1484, 1485–1488
Port-wine stains, 1:259–260, 261,
262–263, 4:1773–1775

Portal hypertension, 1:238
Portfolio assessments, 1:170
Positional molding, 1:520–523
Positional nonsyndromic plagiocephaly,
1:520–523

Positive expiratory pressure (PEP)
valve, 1:376, 377

Positive reinforcement
creativity and, 1:528
discipline and, 2:617
for mutism, 3:1257
for oppositional defiant disorder,

3:1350
Positive rollover test, 3:1027
Positron emission tomography (PET),
3:1433, 4:1635–1636

Post-concussion syndrome (PCS),
1:465, 2:842, 3:1491–1492

Post-conventional level, 3:1209–1210
Post-exposure prophylaxis (PEP), 1:469,
3:1547–1548, 1549

Post-ictal state, 4:1634
Post-polio syndrome (PPS), 3:1479
Post-traumatic amnesia, 2:841
Post-traumatic stress disorder (PTSD)

anxiety and, 1:155
binge eating and, 1:248
nightmares and, 3:1313
rape and sexual assault,

3:1552–1553, 1555

Postauricular hearing aids, 2:855
Postexposure prophylaxis (PEP), 1:114
Postherpetic neuralgia, 1:385
Postictal state, 2:738
Postnasal drip, 4:1701
Postpartum depression, 3:998
Postural drainage, 1:376, 377, 544
Postural instability, 3:1219
Posture

gastroesophageal reflux disease and,
2:815

movement disorders and, 3:1220
muscle spasms, cramps and, 3:1248

Postures, yoga, 4:1967
Potassium, 3:1186–1188

bulimia nervosa and, 1:308
role of, 3:1176, 1188
sources of, 3:1182, 1188
See also Hypokalemia

Potassium bisulfite, 2:772
Potassium channel blockers, 3:1221
Potassium deficiency, 3:1176–1181,
1245

Potassium iodide, 2:706
Potassium metabisulfite, 2:772
Potassium permanganate, 4:1831
Potassium salts, 3:1320
Potassium toxicity, 3:1183
Potatoes, 3:1474
Pott’s fractures, 2:792
Potty training. See Toilet training
Poultry, 2:776
Poverty

abandonment and, 1:1
divorce and, 2:619
failure to thrive and, 2:721
family and, 2:729
Head Start programs and, 2:845
malnutrition and, 3:1131
mental retardation and, 3:1171
skeletal development and,

4:1674–1675
truancy and, 4:1885
See also Socioeconomic status

Power yoga, 4:1968
PPP (Palomar-plantar pustulosis),
3:1526

PPS (Post-polio syndrome), 3:1479
Prader, Andrea, 3:1493
Prader-Labhart-Willi Fancone
syndrome. See Prader-Willi syndrome

Prader-Willi syndrome (PWS), 2:965,
3:1492–1497

Pre-exposure prophylaxis (PEP),
3:1547–1548, 1549

Pre-kindergarten schools. See
Preschools

Pre-operational stage, 1:439, 440
Pre-schematic stage, 2:630
Precedex. See Dexmedetomidine
Precocious puberty, 3:1497–1499
Preconception counseling, 2:905
Preconventional level, 3:1209
Predictive testing, 3:1270
Prednisone

allergic purpura, 1:54
Bell’s palsy, 1:235
congenital adrenal hyperplasia,

1:474
dermatomyositis, 2:583
drug allergies, 2:639
encephalitis, 2:676
eosinophilic gastroenteropathies,

2:687
headaches, 2:850
hives, 2:913
idiopathic thrombocytopenia

purpura, 3:973
insect sting allergy, 3:1009
poison ivy, oak, and sumac, 3:1470
vasculitis, 4:1906

Preeclampsia, 1:353, 2:905
Pregestimil. See Formula (infant)
Pregnancy

in adolescence, 3:1001
antenatal testing for, 1:121–124
antiacne drugs and, 1:129
breast development in, 1:288
cerebral palsy and, 1:349
chickenpox vaccine and, 1:386
fifth disease and, 2:755, 756
flu vaccine and, 3:1007
folic acid in, 2:769, 770
full-term, 1:398
high cholesterol and, 1:416
high-risk, 1:124, 2:902–905
iron supplements during, 3:1034
listeriosis and, 3:1111, 1112
measles in, 3:1157, 1158
mental retardation and, 3:1171
motion sickness in, 3:1215
multiple, 3:1236–1239
mumps in, 3:1241
nonsteroidal anti-inflammatory

drugs in, 3:1317
phenylketonuria in, 3:1439
streptococcal infections in, 4:1758,

1759, 1760
topical antibiotics and, 1:137
toxoplasmosis in, 4:1864–1865
unwanted, 1:467
X rays during, 4:1964
See also Childbirth

Pregnancy complications, 3:1001
Pregnancy-induced hypertension, 1:126,
2:905

Preimplantation diagnosis, 3:1270
Prejudice reduction education, 3:1232
Prelingual hearing impairment, 3:1068
Premature infants. See Prematurity
Prematurity, 3:1499–1504, 1501, 1510

anemia in, 1:104
apnea in, 1:160, 3:1500
bonding and, 1:275–276
brachial plexopathy and, 1:282
breech birth and, 1:297
candidiasis in, 1:328
cerebral palsy in, 1:348
extracorporeal membrane

oxygenation for, 2:708
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failure to thrive in, 2:721, 722
feeding, 3:1500, 1501
fifth disease and, 2:755
infant massage for, 3:998
infant mortality and, 3:1000, 1001
infections, 3:1500, 1502
intraventricular hemorrhage, 3:1500
iron-deficiency anemia in, 3:1031
iron supplements for, 3:1187
kangaroo care for, 1:276
listeriosis in, 3:1111–1112
massage for, 3:1145–1146, 1502
mineral supplements for, 3:1187
mortality rates, 3:1502
multiple pregnancy and, 3:1238
necrotizing enterocolitis in, 2:681,

3:1296–1298, 1500
patent ductus arteriosus in, 1:484,

3:1399, 1401, 1500
perinatal infections and, 3:1415,

1416, 1417
prenatal surgery and, 3:1515, 1517
respiratory distress syndrome in,

3:1499–1500, 1568–1570
retinopathy in, 3:1500
retinopathy of, 3:1264, 1265
selenium deficiency in, 3:1177, 1179
sudden infant death syndrome in,

4:1787
vitamin D for, 3:1187

Premenstrual syndrome (PMS),
3:1504–1506, 1504–1507
intermittent explosive disorder and,

3:1016
symptoms, 3:1168
vs. dysmenorrhea, 2:651–652

Premolars, 2:564
Prenatal care, 3:1510–1511

infant mortality and, 3:1193
infections and, 3:1417
mental retardation and, 3:1172
prematurity and, 3:1502–1503

Prenatal development, 3:1507–1511,
1508
brain, 1:480
breast, 1:288
cerebral palsy and, 1:349
Chiari malformation and, 1:380
dental, 2:563–564
diaphragmatic hernia and, 2:894
dwarfism and, 2:645
hemoglobin in, 2:744
high-risk pregnancy and, 2:902–905
intersex states and, 3:1019
intrauterine growth retardation and,

3:1025–1028
multiple pregnancy and, 3:1238
skeletal, 4:1672–1673
toxoplasmosis and, 4:1864–1865
transposition of the great arteries

and, 4:1873
Turner syndrome and, 4:1889, 1891
x rays and, 4:1964

Prenatal diagnosis, 3:1510–1511
albinism, 1:45

alpha-fetoprotein test for, 1:79–81
amniocentesis for, 1:92–95
antenatal testing for, 1:121–124
antepartum testing for, 1:124–127
ataxia telangiectasia, 1:185–186
atrial septal defect, 1:198
Charcot-Marie-Tooth disease,

1:367–368
congenital adrenal hyperplasia,

1:473
cri du chat syndrome, 1:530
cystic fibrosis, 1:543
DiGeorge syndrome, 2:611
Down syndrome, 1:80
Edwards’ syndrome, 2:658
Ehlers-Danlos syndrome, 2:664
fragile X syndrome, 2:795
galactosemia, 2:803
hemophilia, 2:873
hydrocephalus, 2:931
intersex states, 3:1019–1020
intrauterine growth retardation,

3:1027
Marfan syndrome, 3:1139
mental retardation, 3:1172
mucopolysaccharidoses, 3:1230
myotonic dystrophy, 3:1269, 1270
neural tube defects, 1:482
neurofibromatosis, 3:1306
Niemann-Pick disease, 3:1106
osteogenesis imperfecta, 3:1366
Patau syndrome, 3:1397
peroxisomal disorders, 3:1423
porphyrias, 3:1490
Prader-Willi syndrome, 3:1495
retinoblastoma, 3:1578
rubella, 3:1598
sickle cell anemia, 4:1665
spina bifida, 4:1718
Tay-Sachs disease, 4:1806
thalassemia, 4:1826
for toxoplasmosis, 4:1864
for Turner syndrome, 4:1891
von Willebrand disease, 4:1928
Wiskott-Aldrich syndrome, 4:1949
Wolman’s disease, 3:1107

Prenatal surgery, 3:1511–1517, 4:1718
Prenatal testing. See Prenatal diagnosis
Presbyopia

eyeglasses and contact lenses for,
2:715–719

sleep needs of, 4:1677–1678
vegetarianism for, 4:1910

Preschool children
abandonment, 1:2
abuse of, 1:393, 394
acting out, 1:14, 15, 16–17
adaptive behavior scales, 1:17–21
aggressive behavior, 1:41
albinism, 1:47
ataxia telangiectasia, 1:182
attachment behavior and, 1:201
breath holding spells, 1:290–295
bronchitis, 1:299
bullies and, 1:309, 310

cardiopulmonary resuscitation for,
1:339

cognitive development, 1:440
creativity, 1:527
death and, 2:556
development tests, 2:589–591
developmental delay, 2:594
discipline, 2:618
divorce and, 2:620
drawings by, 2:630
drowning, 3:1294, 4:1604
early childhood education,

2:654–656
exercise, 2:704
extracurricular activities, 2:710
falls, 4:1605
fear, 2:735
fever, 2:748
fine motor skills, 2:757, 758t, 760
foster care, 2:787
gastroesophageal reflux disease,

2:813
gender identity, 2:818, 821
gross motor skills, 2:757, 825, 825t
hand-eye coordination, 2:836
handedness, 2:834
Head Start programs for, 2:655,

845–847
hearing tests, 2:855
hospitalization of, 2:922
intelligence, 3:1013
language acquisition, 1:241
language development, 1:459,

3:1074, 1075–1076, 1076t
lying, 3:1113–1114
masturbation, 3:1149–1150
maxillofacial trauma, 3:1152
mental retardation, 3:1172
myopia, 3:1266
nasal trauma, 3:1285
night terrors, 3:1311, 4:1682
nightmares, 3:1313
nosebleeds, 3:1319
nursemaid’s elbow, 3:1325
nutrition recommendations for,

3:1329
parent relationships and, 3:1393
peer acceptance, 3:1403
peer pressure, 3:1406
personality development, 3:1425
play and, 3:1463
retention in school, 3:1573
security objects for, 4:1632–1633
self-esteem, 4:1639
separation anxiety, 2:846–847,

4:1643
sibling rivalry and, 4:1662
social competence, 4:1694, 1697t
special education for, 4:1711
speech development, 4:1716
spinal cord injuries, 4:1721
sports for, 2:710, 4:1728
sports injuries, 4:1731
stealing, 4:1742
stranger anxiety, 4:1754
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television habits, 4:1808
thumb sucking, 4:1835
time-out procedure for, 4:1844
toys for, 4:1867, 1868t
video games, 4:1916
violent behavior, 1:42
vision development, 2:714
Wechsler Intelligence Scales for,

4:1935
Preschool Development Inventory,
2:590

Preschool Language Scale, 3:1081
Preschools, 2:655, 656, 3:1518–1521,
1519

Pressure ulcers, 4:1722
Pretending, 1:527
Prevacid. See Lansoprazole
Preven, 1:469
Prevention of accidents. See
Childproofing; Safety

Preventive Allergy Treatment Study,
1:177

Prevnar 7 vaccine, 3:1161
PreVue test, 3:1118
Priapism, 4:1664
Prick tests, allergy, 2:637, 773
Prickly heat, 3:1521–1523
Prilosec. See Omeprazole
Primary amenorrhea, 1:88, 89, 290
Primary bone cancer. See Osteosarcoma
Primary care providers, 3:1191
Primary dysmenorrhea, 2:651–652
Primary enuresis, 1:227
Primary generalized seizures, 4:1634,
1635

Primary immune deficiency, 2:752
Primidone, 1:142
Primum atrial septal defect, 1:194
Principled Conscience stage, 3:1210
Prisoners, truancy and, 4:1883
Privacy, 1:459
Private adoption, 1:37
Private schools, 1:82, 3:1518
Privileges, withholding, 2:617
PRK (photorefractive keratectomy),
3:1266

Probiotics, 2:810
Problem-solving, 4:1696
Procainamide, 2:636
Procaine penicillin, 3:1559, 4:1847
Procollagen I N-terminal peptidase,
2:662

Proctitis, 2:938
Proctocolitis, 2:685
Prodrome stage

cold sores, 1:444
cyclic vomiting syndrome, 1:538
herpes simplex, 2:898
schizophrenia, 4:1621

Productive cough, 1:515
Productive pain, 1:97, 3:1388
Professional development, 4:1955
Profound deafness, 3:1078–1079
Profound mental retardation, 3:1170,
1172

Progesterone
for amenorrhea, 1:90
amenorrhea and, 1:88
hypogonadism and, 2:955, 957–958
intersex states and, 3:1019
lactation and, 3:1061–1062
menstrual cycle and, 3:1166
multiple pregnancy and, 3:1236
for oligomenorrhea, 3:1346
premenstrual syndrome and, 3:1504,

1505
for Turner syndrome, 4:1891

Progesterone challenge test, 1:90
Progestin, 3:1351
Prograf. See Tacrolimus
Progressive spinobulbar muscular
atrophy, 4:1725–1726

Projective personality tests, 1:171, 411,
3:1531, 4:1829–1830

Prolactin, 1:536, 3:1061–1062
Prolapsed rectum, 1:542
Proloprim. See Trimethoprim
PROMM (Proximal myotonic
myopathia), 3:1269

Promotility agents, 2:815
Prone crawl reflex, 3:1303, 1303t
Prone position, 4:1787–1789
Prophylactics. See Condoms
Propionibacterium acnes, 1:7, 127
Propolis, 1:330
Proposition 63 (California), 1:243
Proposition 227 (California), 1:243
Propoxyphene, 1:97, 3:1282
Propranolol

caffeine and, 1:317
for intermittent explosive disorder,

3:1017
for Marfan syndrome, 3:1139
for phobias, 3:1442

Proprioception, 3:1218
Propulsid. See Cisapride
Prosocial behavior, 1:149
Prosocial lying, 3:1113–1115
Prostaglandins

dysmenorrhea and, 2:651, 652
histiocytosis X and, 2:909
menstrual cycle and, 3:1168
for transposition of the great arteries,

4:1874
Prostate cancer

demographics, 3:1192
masturbation and, 3:1149
vegetarianism and, 4:1910

Prostate infections, 1:546
Prostheses. See Prosthetic devices
Prosthetic devices

congenital amputation, 1:477
neural, 4:1722
osteogenesis imperfecta, 3:1366
sarcoma, 4:1613
spinal cord injuries, 4:1722

Prosthetic eyes, 3:1579
Prosthetic valve endocarditis, 4:1739
Prostitution, child, 3:1600
Protective equipment, 1:409–410

dental trauma prevention, 2:570
eyeglasses and contact lenses, 2:718
head injury prevention, 2:844
maxillofacial trauma prevention,

3:1155
sports-related, 1:465, 2:570
traumatic amputation prevention,

4:1877
Protein (Dietary)

for alopecia, 1:79
dermatomyositis and, 2:584
eosinophilic gastroenteropathies and,

2:687, 689
Fabry’s disease and, 3:1105
for HIV/AIDS, 2:911
lactose intolerance and, 3:1066
lead poisoning and, 3:1087
liver regeneration and, 2:882
for school age children, 3:1330
for toddlers, 3:1329
vegetarianism and, 4:1910, 1911

Protein-calorie malnutrition. See
Protein-energy malnutrition

Protein deficiency, 3:1523
Protein-energy malnutrition (PEM),
3:1523–1525
mortality from, 3:1130
prognosis, 3:1133
skeletal development and, 4:1674,

1675
Protein-losing enteropathy, 2:684, 685
Proteins

in cerebrospinal fluid, 1:354, 355
eosinophilic gastroenteropathies and,

2:684
folic acid and, 2:769

Proteus infections, 1:546, 2:681
Proteus mirabilis, 3:1371
Prothrombin, 1:429, 430
Prothrombin time test, 2:872–873
Protocoproporphyria. See Variegate
porphyria

Proton pump inhibitors, 2:815
Protonix. See Pantoprazole
Protophoryrin IX, 3:1032
Protopic. See Tacrolimus
Protoporphyria. See Erythropoietic
protoporphyria

Protoporphyrinogen oxidase gene,
3:1488

Protoporphyrins, 3:1487, 1488
Protozoal infections, 1:133, 3:1122
Protrusio acetabulae, 3:1138, 1141
Proventil. See Albuterol
Provigil. SeeModafinil
Provocation tests, 1:57, 62, 71–72
Proximal muscles, 2:581
Proximal myotonic myopathia
(PROMM), 3:1269

Proximodistal development, 1:224
Prozac. See Fluoxetine
PRP-D vaccine, 2:876
PRP-OMP vaccine, 2:876
Pruritus. See Itching
Pruritus ani, 3:1040

P
ru
ritu

s
an

i

2153GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



Pruritus vulvae, 3:1040
Pseudo-obstruction, 3:1021, 1022
Pseudo-paralysis, 3:1325
Pseudoephedrine, 1:64, 453
Pseudohemophilia. See von Willebrand
disease

Pseudohermaphrodites, 3:1019–1021
Pseudomonas aeruginosa infections

antibiotics for, 1:133, 134
cystic fibrosis and, 1:542
otitis externa, 3:1370, 1371

Pseudomonas infections, 1:112
Pseudostrabismus, 4:1751–1752
Psoriasis, 3:1049, 1525–1530, 1527
Psoriasis vulgaris. See Plaque psoriasis
Psoriatic arthritis, 3:1526, 1527, 1528
Psoriatic juvenile arthritis, 3:1049
Psychiatric Institute Trichotillomania
Scales, 4:1880

Psychoanalysis, 3:994, 1211
See also Psychotherapy

Psychodrama, 3:1431
Psychoeducational assessment, 3:1090
Psychogenic drugs, 4:1783
Psychogenic itching, 3:1040
Psychological tests, 1:171, 3:1530–1532

binge eating, 1:249
bipolar disorder, 1:251
Children’s Apperception Test,

1:410–412
conduct disorder, 1:471
mental retardation, 3:1015, 1171
personality disorders, 3:1430
pervasive developmental disorders,

3:1434
psychosocial personality disorders,

3:1533
sleep disorders, 4:1682–1683
tics, 4:1839–1840
trichotillomania, 4:1880
See also specific tests

Psychological Types (Jung), 3:1260
Psychomotor epilepsy, 1:142
Psychopathy. See Antisocial personality
disorder

Psychosocial development, 3:1393
Psychosocial disorders, 3:1189–1191
Psychosocial personality disorders,
3:1532–1535

Psychostimulants, 1:205
Psychotherapy

adjustment disorders, 1:31
anorexia nervosa, 1:119
anxiety, 1:156
attention-deficit/hyperactivity

disorder, 1:205
bed-wetting, 1:228
binge eating, 1:249
bipolar disorder, 1:253, 254
bulimia nervosa, 1:307
conduct disorder, 1:471
depression, 1:138
depressive disorders, 2:575
dermatomyositis, 2:583
dynamic, 1:156

homosexual teens, 2:920
impulse control disorders, 3:994
interpersonal, 3:1207
irritable bowel syndrome,

3:1038–1039
language delay, 3:1070
language disorders, 3:1081
mental status examination for,

3:1308
mood disorders, 3:1207
Munchausen syndrome, 3:1243
mutism, 3:1257–1258
oppositional defiant disorder, 3:1349
personality disorders, 3:1430
psychosocial personality disorders,

3:1534
schizophrenia, 4:1622
sleep disorders, 4:1683
tics, 4:1840–1841
Tourette syndrome, 4:1860
trichotillomania, 4:1880
vocal cord dysfunction, 4:1924
See also Cognitive behavior therapy

Psychotic disorders, 3:1532
Psychotropic drugs

adjustment disorders, 1:31
Prader-Willi syndrome, 3:1495,

1496
psychosocial personality disorders,

3:1534
Psyllium, 1:503, 2:608, 3:1082
Ptosis, 1:85
PTSD. See Post-traumatic stress
disorder

Puberty, 1:32–36, 3:1535–1540, 1537
acne and, 1:7, 8
breast development in, 1:33,

288–290, 3:1536
cystic fibrosis and, 1:543
gigantism and, 1:11
hypogonadism and, 2:955
Klinefelter syndrome in, 3:1055,

1056–1057
masturbation and, 3:1150
menstrual cycle and, 3:1166
migraines and, 2:848
Prader-Willi syndrome and, 3:1495
precocious, 3:1497–1499
psoriasis and, 3:1527
self-esteem and, 4:1639
Turner syndrome and, 4:1889–1891

Pubic hair, 3:1536
Pubic lice, 3:1099–1103
Public adoption, 1:37
Public Health Service (U.S.), 1:360,
4:1788–1789

Public schools, 3:1518–1519
See also Schools

Pulled elbow. See Nursemaid’s elbow
Pulmonary artery, transposition of,
1:485, 488, 489, 4:1873–1875

Pulmonary artery banding, 1:489
Pulmonary atresia, 1:485, 489
Pulmonary edema, 2:870, 3:1399
Pulmonary embolism, 3:1564, 1565

Pulmonary function tests, 3:1540–1541
cystic fibrosis, 1:544
smoke inhalation, 4:1686
stridor, 4:1761
vocal cord dysfunction, 4:1924

Pulmonary hypertension, 2:708
Pulmonary hypoplasia, 3:1511, 1512
Pulmonary valve stenosis, 1:484, 485,
4:1821

Pulmozyme. See DNase
Pulse, Apgar test on, 1:158
Pulse oximetry, 3:1540, 1541, 4:1761
Punch-drunk syndrome, 1:464
Punch grafting, 1:9
Puncture wounds, 1:112, 4:1957–1958
Punishment

corporal, 2:617
verbal, 2:617

Punishment-Obedience stage, 3:1209
Pupillary reflex, 3:1302
Purging, 1:117

See also Bulimia nervosa
Purified chick embryo cell vaccine
(PCEC), 3:1548

Purple coneflower. See Echinacea
Purpura

allergic, 1:53–55, 4:1903–1907
bruises, 1:301–304
in idiopathic thrombocytopenia

purpura, 3:971
Purpura hemorrhagica. See Idiopathic
thrombocytopenic purpura

Purpura senilis, 1:302
Pustular psoriasis, 3:1526, 1527
Pustules, acne, 1:7, 127
PUVA (Photochemotherapy),
3:1528–1529

PWS. See Prader-Willi syndrome
Pyelography, intravenous, 4:1946
Pyelonephritis, 1:546
PYGM gene, 3:1234
Pyle, S. Idell, 1:103
Pyorrhea. See Periodontitis
Pyrantel pamoate, 3:1452
Pyrethrins, 3:1101
Pyrethroids, 3:1101
Pyrexia. See Fever
Pyridoxine. See Vitamin B6

Pyrimethamine, 4:1865
Pyrogens, 2:747, 750
Pyromania, 3:992–994
Pyrroloporphyria. See Acute
intermittent porphyria

Q
Quadruplets, 3:1236
Quantitative immunoglobulin test,
2:939

Questran. See Cholestyramine
Quetiapine, 1:252, 4:1881
Quick Pep, 1:317
Quinidine, 1:317, 2:635
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Quinolones, 1:134, 4:1610
Quintuplets, 3:1236

R
Rabbit fever. See Tularemia
Rabeprazole, 2:815
Rabies, 1:112–114, 2:675–676,
3:1543–1546, 1544, 4:1958

Rabies immune globulin (RIG),
3:1544–1545, 1547

Rabies vaccine, 1:114, 2:677,
3:1154–1155, 1544–1545,
1546–1551, 4:1899

Rabies vaccine absorbed (RVA),
3:1544–1545, 1548

Race and adoption, 1:37–38
Rachischisis, spinal, 4:1717
Radial keratomy, 3:1266
Radiation exposure

acute leukemia from, 3:1092
cancer and, 1:321
from computed tomography,

1:462
hypothyroidism from, 2:961
immune system development and,

3:980
from x rays, 4:1964

Radiation therapy
acromegaly, 1:12
acute leukemia, 3:1094
cancer, 1:323
chronic leukemia, 3:1097
histiocytosis X, 2:910
retinoblastoma, 3:1579, 1580
sarcoma, 4:1613
vaccination and, 4:1901
Wilm’s tumor, 4:1946–1947
See also Brachytherapy

Radiculopathy, 3:1322
Radio-allergosorbent allergy tests
(RAST)
description, 1:71, 72
for eosinophilic gastroenteropathies,

2:689
for food allergies, 2:773

Radiofrequency ablation (RFA),
3:1513–1514, 1517

Radiography. See X rays
Radiologists, 1:324, 4:1944
Radionuclide imaging. See Nuclear
medicine scans

Radius, 3:1325
Radius head, 3:1325–1327
Ragweed, 1:61
Ramsey-Hunt syndrome, 1:235
Random plasma glucose test, 2:599
Range of motion, 3:1220
Ranitidine, 2:815
Rape and sexual assault, 3:1551–1555,
4:1648, 1649–1650

Rape trauma syndrome. See Post-
traumatic stress disorder

Rapid cycling bipolar disorder, 1:250,
252, 253

Rapid eye movement (REM) sleep,
3:1278, 1279, 1313, 4:1676–1678,
1681

Rapid strep tests, 4:1756, 1759, 1833,
1847

Raptiva. See Efalizumab
Rashes, 3:1555–1558, 1556

allergy tests for, 1:70
from black henna tattoos, 3:1447,

1448
erythema migrans, 3:1117, 1118,

1119
familial Mediterranean fever, 2:725
fifth disease, 2:754–756
heliotrope, 2:581, 582
pityriasis rosea, 3:1456–1457
prickly heat, 3:1521–1522
psoriasis, 3:1527
rat-bite fever, 3:1558
Rocky Mountain spotted fever,

3:1592, 1592
roseola, 3:1593–1594, 1594
rubella, 3:1597, 1598
TORCH syndrome, 4:1855
See also Dermatitis; Rhus dermatitis

Raspberry
anemia, 1:108
calcium deficiency, 3:1181
iron-deficiency anemia, 3:1033

RAST tests, 1:71, 72, 2:689, 773
Rat-bite fever, 3:1558–1559
Rat bites, 1:112
Rattlesnake bites, 1:264, 267
RB1 gene, 3:1576, 1578, 1582
RBC (Red blood cell) indices,
3:1559–1561

RCDP (Rhizomelic chondrodysplasia
punctata), 3:1422

RCE (Recurrent corneal erosion), 1:512,
513

RDA. See Recommended daily
allowance

RDS. See Respiratory distress syndrome
RDW (Red cell distribution width),
3:1560

Reaching, top-level, 2:757
Reaction time, 2:825
Reactive behavior, 1:18, 4:1811, 1812
Reactive hypoglycemia, 2:952, 953, 954
Read method, 1:403
Readiness tests, 2:586, 590
Reading, 3:1074, 1573
Reading disorders, 2:648–650, 3:1089
Reading First program, 1:243
Realistic stage, 2:631
Reality, in adolescence, 1:33
Reasoning

cognitive development and, 1:439
intelligence and, 3:1013
moral, 3:1208–1209

Reassurance, 3:1314
Rebetol. See Ribavirin
Rebound headache, 2:848–850

Rebound nasal congestion, 2:559
Receptive aphasia, 3:1068, 1069, 1071,
1075

Receptive language development,
3:1072

Receptive One-Word Picture
Vocabulary Test, 3:1070

Recessive inheritance, 1:473
Recombivax HB, 2:884
Recommended daily allowance (RDA)

folic acid, 2:770
iron, 3:1033–1034
minerals, 3:1181, 1187

Reconstructive surgery, 2:762
Recreational therapy, 4:1722
Rectal examination, digital. See Digital
rectal exam

Rectum
constipation and, 1:500
foreign objects in, 2:782–783, 784
prolapsed, 1:542

Recurrent corneal erosion (RCE), 1:512,
513

Recurrent polyserositis. See Familial
mediterranean fever

Red blood cell count
in cerebrospinal fluid, 1:354, 355
for idiopathic thrombocytopenia

purpura, 3:972
for iron-deficiency anemia, 3:1032

Red blood cell count, low. See Anemia
Red blood cell (RBC) indices,
3:1559–1561

Red blood cell transfusions, 4:1949
Red blood cells

anemia and, 1:104, 109
blood group incompatibility and,

2:692–693
description, 3:1092, 1095
fetal, 1:246
iron-deficiency anemia and, 3:1031
porphyrias and, 3:1485, 1486

Red cell distribution width (RDW),
3:1560

Red clover, 1:9, 3:1505
Red/green color blindness, 1:449–452
Red petrolatum, 4:1798
Red raspberry. See Raspberry
Red shirting, 3:1574
Reese-Ellsworth cancer staging system,
3:1578–1579

Reflex tests, 3:1561–1563, 1562
Reflexes

asymmetrical/symmetrical tonic
neck, 3:1302, 1303t

Babinski (plantar), 3:1302, 1303t
blink, 3:1302
deep tendon, 4:1703
doll’s eye, 3:1303
galant, 3:1302
grasping, 2:757, 836, 3:1302, 1303t
Moro, 1:282, 283, 3:1302, 1303t
motor, 3:1246
neonatal, 3:1301–1304, 1303t
neurologic exam for, 3:1307, 1309
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prone crawl (swimming), 3:1303,
1303t

pupillary, 3:1302
rooting, 3:1302, 1303t
stepping, 3:1302–1303, 1303t
sucking, 1:425, 2:967, 3:1302, 1303t
swallowing, 3:1302

Reflexology, 3:1037
Reflux, gastric. See Gastroesophageal
reflux disease

Refractive surgery, 3:1266
Refractive vision disorders, 1:86,
2:715–719

Refsum’s disease, 3:1106
Rehabilitation

spinal cord injuries, 4:1722
stroke, 4:1766–1767

Rehabilitation Act
attention-deficit/hyperactivity

disorder and, 1:206
bipolar disorder and, 1:254
diabetes mellitus and, 2:602
dyslexia and, 2:649
hypoglycemia and, 2:954

Rehearsal, 3:1314
Rehydration, 2:561–562

after vomiting, 3:1292
intravenous, 3:1028–1030, 1029
for muscle spasms and cramps,

3:1246
for shigellosis, 4:1657
See also Fluid replacement; Oral

rehydration solutions
Reiki, 1:23, 4:1853
Reimann periodic disease. See Familial
mediterranean fever

Reinberg, Steven, 4:1679
Reinforcement (Psychology)

antisocial personality disorder and,
1:149–150

positive, 1:528, 2:617, 3:1257
Reiter’s syndrome, 4:1656
Rejection, by peers, 3:1404, 1408
Relationships

attention-deficit/hyperactivity
disorder and, 1:206–207

dependent personality disorder and,
2:571

shyness and, 4:1660
triangular, 2:732

Relative childcare, 2:552, 553
Relativism, 1:34, 442
Relaxation techniques

anxiety, 1:156, 157
asthma, 1:178
dermatitis, 2:579
dizziness, 2:623, 624
fears, 2:736
headaches, 2:850
hyperhidrosis, 2:936
hypertension, 2:947–948
immunoglobulin deficiency

syndromes, 3:989
irritable bowel syndrome, 3:1037
nausea and vomiting, 3:1292

night terrors, 3:1311
pain, 3:1387
pain management, 3:1390
porphyrias, 3:1489
retinoblastoma, 3:1582
sarcoma treatments, 4:1615
spasticity, 4:1708
stroke, 4:1767
stuttering, 4:1777
tics, 4:1841
vocal cord dysfunction, 4:1924
See also Stress reduction techniques

Relenza. See Zanamivir
Religions

circumcision and, 1:420
home schooling and, 2:916
homosexuality and bisexuality,

2:918
masturbation and, 3:1148–1149

Religious development, 3:1212–1213
REM sleep, 3:1278, 1279, 1313,
4:1676–1678, 1681

Remarriage, 4:1744
Remeron. SeeMirtazapine
Remission (cancer), 1:369, 373
Renal angiography. See Renal
venography

Renal bypass surgery, 3:1565
Renal endarterectomy, 3:1565
Renal vein thrombosis, 3:1564–1567
Renal venography, 3:1565
Repeated Test of Sustained
Wakefulness (RTSW), 4:1683

Repeated transcranial magnetic
stimulation (rTMS), 1:253

Repeating a grade. See Retention in
school

Repetitive behaviors, 3:1433
Repetitive motion injuries, 4:1730, 1732
Repetitive self-mutilation, 3:992
Replantation, 4:1876
Reproductive technology, 3:1237
Rescripting nightmares, 3:1314
Residential facilities, 2:627
Residual volume (RV), 3:1540
Resistant attachment behavior,
1:201–202

Resorcinol, 1:8
Respiratory arrest, cardiopulmonary
resuscitation for, 1:338–341

Respiratory disease, from smoking,
4:1688

Respiratory distress syndrome (RDS),
3:1567–1570
extracorporeal membrane

oxygenation for, 2:708
premature infants, 3:1499–1500

Respiratory failure, asphyxia
neonatorum, 1:166–169

Respiratory function
Apgar test of, 1:159
chest physical therapy for,

1:376–379
in cystic fibrosis, 1:544
with Patau syndrome, 3:1396–1397

poisoning and, 3:1473
Respiratory syncytial virus (RSV),
3:1466, 1571–1573
antiviral drugs for, 1:153
asthma and, 1:174
bronchiolitis from, 1:298
croup from, 1:532

Respiratory system, 3:1465
Respiratory therapy

muscular dystrophy, 3:1254
pneumonia, 3:1468
See also Oxygen therapy

Respiratory tract infections
cystic fibrosis and, 1:542
day care and, 2:554
hyper-IgM syndrome and, 2:938
influenza and, 3:1004–1005
stridor from, 4:1760–1762
See also Upper respiratory tract

infections
Responsibility, objective, 3:1209
Responsiveness, 4:1810, 1811
Restless legs syndrome (RLS), 3:1217
Restraint for injections, 2:887–888
Resuscitation

for asphyxia neonatorum, 1:167
See also Cardiopulmonary

resuscitation
RET gene, 2:906, 3:1234
Retained placenta, 1:400
Retainers, dental, 3:1360–1361
Retention in school, 3:1573–1575
Retentive encopresis, 2:679
Reticulocyte count, 3:1032
Retin-A. See Tretinoin
Retinal detachment

Marfan syndrome and, 3:1138, 1141
myopia and, 3:1267

Retinal dysplasia, 3:1396
Retinitis pigmentosa, 3:1196
Retinoblastoma, 1:321, 3:1575–1582,
1580, 4:1612

Retinoids, 4:1932
Retinopathy

hypertension and, 2:944
of prematurity, 3:1264, 1265,

1500
Retinoscopy, 1:86
Retrovir. See Zidovudine
Retrovirus infections, 1:153, 154
Rett syndrome, 1:293, 2:595, 3:1433
Reward systems, 1:205, 527–528
Rewarming, 2:800–802, 3:1295
Reye’s syndrome, 3:1583–1584

aspirin and, 1:99, 384, 3:1583, 1584,
4:1766

fever and, 2:739, 748
symptoms, 3:1005

RFA (Radiofrequency ablation),
3:1513–1514, 1517

Rh factor incompatibility, 2:692–697,
696, 3:1511
antenatal testing for, 1:121
cerebral palsy and, 1:350
cesarean section for, 1:360
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hemolytic disease of newborns and,
1:106

hypotonia and, 2:965
juvenile arthritis and, 3:1051
neonatal jaundice and, 1:247,

3:1044, 1047, 1299
Rhabdomyosarcoma, 1:324t, 3:1305
Rhabdoviridae, 3:1543, 1546
Rhamnus purshianna. See Buckthorn
Rheumatic fever, 3:1584–1587

heart murmurs from, 2:858
from strep throat, 4:1701, 1703,

1755–1757, 1758
Rheumatoid arthritis, 3:1050
Rheumatoid factor, 3:1050
Rhinitis, 3:1587–1589

asthma and, 1:173
nasal trauma and, 3:1286
See also Allergic rhinitis

Rhinovirus infections. See Common
cold

Rhizomelic chondrodysplasia punctata
(RCDP), 3:1422

Rhizotomy
dorsal, 1:352
selective dorsal, 3:1222, 4:1707

Rhogham, 2:694–695
Rhubarb, 3:1474
Rhus dermatitis, 3:1469–1473
Rhus diversiloba. See Poison oak
Rhus radicans. See Poison ivy
Rhus toxicodendron, 1:506, 4:1735,
1848

Rhus vernix. See Poison sumac
Rhythmicity, 4:1810
Ribavirin, 1:153, 2:676, 3:1572
Riboflavin, 1:333, 3:1066
Riboflavin deficiency, 4:1920
Rice, R., 3:998, 4:1911
Rice milk formula (infant), 3:1066
RICE treatment, 4:1735
Rickets, 2:965, 4:1674, 1918,
1918–1919

Rickettsia rickettsii, 3:1592
Rickettsial infections, 2:751, 3:1122
RID. See Pyrethrins
RID Pure Alternative, 3:1101
Rifampin

antiasthmatic drugs and, 1:133
for meningococcemia, 3:1165
for tuberculosis, 4:1886

RIG (rabies immune globulin),
3:1544–1545, 1547

Right-handedness, 2:827, 833–836
Rigid gas-permeable lenses, 2:717,
3:1266

Rigidity, 3:1219
Riley-Day syndrome, 1:293, 2:965
Rimantidine, 1:153, 3:1005, 1006
Ringworm, 1:76, 77–78, 3:1589–1591,
1590

RIPA (ristocetin-induced platelet
aggregation), 4:1927

Risk-taking behavior
foreign object swallowing and, 2:782

mourning and, 2:557
sexually transmitted diseases and,

4:1649, 1651, 1652
Risperdal. See Risperidone
Risperidone, 1:252, 4:1622
Ristocetin-induced platelet aggregation
(RIPA), 4:1927

Ritalin. SeeMethylphenidate
Ritonavir, 1:153
Ritualistic behavior, 4:1878
RLS (restless legs syndrome), 3:1217
RMSF. See Rocky Mountain spotted
fever

Rocker-bottom foot, 3:1396
Rocking, 4:1678
Rocky Mountain spotted fever (RMSF),
3:1591–1593, 1592

Rodding, 3:1366
Roentgen, Wilhelm, 4:1963
Rofecoxib, 1:97, 99
Rogers, Carl, 3:1426
Role playing, 3:1460
Role reversal, 4:1953
Rolfing, 4:1628
Romanian adoption programs, 1:38
Rome II criteria, 3:1036
Root canal treatment, 4:1850, 1853
Rooting reflex, 3:1302, 1303t
Rorschach Psychodiagnostic Test,
1:171, 411

Rose hips, 3:1181
Rosemary

alopecia, 1:78
constipation, 1:502
juvenile arthritis, 3:1050
sinusitis, 4:1671

Roseola, 3:1593–1595, 1594
Ross procedure, 1:489
Rotationoplasty, 4:1613
Rotavirus infections, 2:808,
3:1595–1596, 1596

Rotavirus vaccines, 2:811
Rothbart, Mary, 4:1811–1812
Royal malady. See Variegate porphyria
RSV. See Respiratory syncytial virus
rTMS (repeated transcranial magnetic
stimulation), 1:283

RTSW (Repeated Test of Sustained
Wakefulness), 4:1683

Rubbers. See Condoms
Rubbing alcohol, 3:1471, 1472
Rubella, 3:1596–1599, 1598

antenatal testing for, 1:122
birth defects and, 3:1510
congenital heart disease and,

1:485–486
encephalitis from, 2:675
hearing impairment and, 2:854
idiopathic thrombocytopenia purpura

from, 3:971
patent ductus arteriosus and,

3:1399
perinatal infection, 3:1415, 1416,

1417
TORCH test for, 4:1854, 1855

Rubella vaccine, 1:405, 3:1199–1202,
1597, 1598, 4:1899–1901

Rubeola. SeeMeasles
Rubivirus, 3:1597
Rueda, 3:1085
Rules

creativity and, 1:528
discipline and, 2:616
game, 3:1460
moral development and, 3:1209
play and, 3:1463

Runaway Hotline, 3:1600
Runaway Youth Act of 1974, 3:1600
Running away, 1:393, 3:1599–1601
Rupprecht, Charles E., 3:1543
Rural areas, 2:721
Rush immunotherapy, 1:69
Russell’s sign, 1:118
Russian adoption programs, 1:38
Russian flu, 3:1004
Ruta, 4:1735
Ruta graveolens. See Ruta
RV (Residual volume), 3:1540
RVA (Rabies vaccine absorbed),
3:1544–1545, 1548

Rye, 1:343–347

S
S-adenosyl-methionine (SAM), 2:576
Sabin vaccine, 3:1479–1480
Saccharomyces boulardii, 2:608
Sacral spine, 4:1720
Sacrococcygeal teratoma (SCT),
3:1512, 1513–1514

Sadness, 2:575t, 4:1641–1643
SAFE program, 4:1873
Safe Schools Coalition, 2:918
Safety, 4:1603–1608, 1608t

for infants, 1:524–525
playground, 4:1605, 1723
post-concussion syndrome,

3:1492
of toys and games, 3:1463
water, 3:1296, 4:1604
working mothers and, 4:1955
See also Childproofing

Safety devices. See Protective
equipment

Sage, 1:78, 4:1702
Sagittal craniosynostosis, 1:520–523
Sagittal sutures, 1:519, 520
St. John’s wort

atopic dermatitis, 1:190
burns, 1:314
dental trauma, 2:569
depression, 1:141
depressive disorders, 2:576
frostbite, 2:801
mood disorders, 3:1207
premenstrual syndrome, 3:1505
wounds, 4:1958

St. Louis encephalitis, 2:676
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St. Vitus’ dance. See Sydenham’s
chorea

Salabrasion tattoo removal, 3:1448
Salicylates

as analgesics, 1:97
chickenpox vaccine and, 1:389
non-acetylated, 2:638
for sunscreens, 4:1798

Salicylic acid
acne, 1:8
psoriasis, 3:1528
seborrheic dermatitis, 4:1631
warts, 4:1932

Saline baths, 4:1831
Saline cathartics, 3:1082
Saline nasal sprays, 1:64, 3:1321
Salk vaccine, 3:1480–1482
Salmon patches, 1:259, 260, 262
Salmonella food poisoning, 2:776–777,
4:1608–1611, 1610
complications of, 2:780
diarrhea from, 2:681
gastroenteritis from, 2:809

Salmonellosis, 2:751
Salsalate, 2:638
Salt. See Sodium
Salt deficiency. See Sodium deficiency
Salt tablets, 2:865
Salt-wasting congenital adrenal
hyperplasia, 1:474

Salvia officinalis. See Sage
SAM (S-adenosyl-methionine), 2:576
SAMHSA. See Substance Abuse and
Mental Health Services
Administration

Sandalwood, 2:623, 4:1702
Sandimmune. See Cyclosporine
Sandostatin. See Octreotide
Sanfilippo syndrome, 3:1230
Sang Cya. See Cyclosporine
Sanguine temperament, 4:1809
Sanitary pads, 3:1166
Saquinavir, 1:153
Sarcoidosis, 1:233
Sarcomas, 4:1611–1615, 1614

chondrosarcoma, 4:1611
clear cell, 4:1947
definition, 1:320
Ewing’s, 4:1611, 1613–1614
Kaposi’s, 2:911
rhabdomyosarcoma, 1:324t, 3:1305
soft tissue, 1:320
See also Osteosarcoma

Sarcoptes scabiei, 4:1616–1618
Sargramostim, 1:373
Sarsaparilla, 3:1529
Sassafras, 2:579
SAT (Scholastic Aptitude Test), 2:917
Saturated fats, 2:947, 3:1328
Savant syndrome, 3:1069, 4:1615–1616
Savings (money), 1:74
Scabies, 3:1100, 4:1616–1618, 1617
Scabs, 1:313
Scalded skin syndrome, 4:1738,
1739

Scales of Independent Behavior-
Revised (SIB-R), 1:18–19

Scalp hyperhidrosis, 2:936
Scalp ringworm, 3:1589–1590
Scandinavians, 3:1106
Scaphocephaly, 1:520–523, 522
Scarification tattoo removal, 3:1448
Scarlet fever, 4:1618–1620, 1619

antibiotics for, 4:1756
from strep throat, 4:1703, 1755

Scarring, tattoo, 3:1448–1449
Scary books, 2:734
Scheie syndrome, 3:1228, 1230
Schematic stage, 2:630–631
Scheuermann disease. See Physeal
osteochondroses

Schisandra, 2:727
Schizencephaly, 1:481
Schizoid personality disorder, 3:1428,
1429

Schizophrenia, 4:1620–1624, 1623
bipolar disorder and, 1:250
handedness and, 2:835
head injuries and, 2:843–844
psychosocial aspects, 3:1532
self-mutilation an, 4:1642

Schizotypal personality disorder, 3:1428
Scholastic Aptitude Test (SAT), 2:917
Schonell Auditory Discrimination Test,
1:211

School-age children
abandonment of, 1:2–3
acting out, 1:14, 16–17
aggressive behavior, 1:41–42
allowances, 1:74–75
attachment behavior and, 1:201
bronchitis, 1:299
bullies and, 1:310
cardiopulmonary resuscitation for,

1:339
child abuse, 1:393, 394
cognitive development, 1:440–441,

2:758
creativity, 1:527
death and, 2:556–557
dental trauma, 2:569
depression, 2:573
developmental delay, 2:594
discipline, 2:618
divorce and, 2:620
drawings by, 2:630–631, 757
exercise, 2:704–705
extracurricular activities, 2:710–711
fear, 2:735
fine motor skills, 2:757–758, 760
gender identity, 2:818–819, 821
gross motor skills, 2:825
hand-eye coordination, 2:714, 758,

837
homosexuality and, 2:919
hospitalization of, 2:922
human bites, 2:928
intelligence, 3:1013–1014
intramuscular injection sites, 1:68
language acquisition, 1:241

language development, 1:459,
3:1074, 1076

lying, 3:1114
maxillofacial trauma, 3:1152
night terrors, 4:1682
nightmares, 3:1313
normal blood pressure, 2:944
nosebleeds, 3:1319
nutrition recommendations for,

3:1330
parent relationships, 3:1394
peer acceptance and, 3:1403
peer pressure and, 3:1406–1407
personality development, 3:1425
play and, 3:1463
school phobia, 4:1625
self-esteem, 4:1639
sexual intercourse, 1:468
sibling rivalry and, 4:1662–1663
sleep needs, 4:1678
social competence, 4:1694
spinal cord injuries, 4:1721
sports for, 2:711, 4:1728
sports injuries, 4:1731
stealing, 4:1742
tantrums, 4:1804
television habits, 4:1808
thumb sucking, 4:1835
time-out procedure, 4:1844
toys for, 4:1867, 1868t
twins, 4:1893
vegetarianism, 4:1910–1911
video games, 4:1916
vision development, 2:714
See also Adolescence

School phobia, 2:846–847,
4:1624–1626

School refusal, 4:1624–1626
School Social Behavior Scales (SSBS),
3:1533

Schools
albinism and, 1:47
alternative, 1:81–85
antisocial behavior and, 1:148
attention-deficit/hyperactivity

disorder and, 1:206
bullying in, 1:309–310
culture of, 3:1232
dropouts from, 2:919, 3:1090,

4:1713
emotional growth boarding,

1:82–83, 84
extracurricular activities in,

2:709–712
food allergies and, 2:775
homosexuality in, 2:920–921
impulse control disorders and, 3:994
lice infestation in, 3:1100, 1103
middle, 4:1728
physical education in, 4:1728
private, 1:82, 3:1518
public, 1:243, 3:1518–1519
retention in, 3:1573–1575
self-esteem and, 4:1638
shootings in, 1:14, 2:555, 557
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truancy from, 4:1883–1885
urban, 1:243
violence in, 1:309–310
See also Alternative schools;

Education
Schwannoma, 3:1305
SCID. See Severe combined
immunodeficiency

Science clubs, 1:527
Sclerosis, tuberous, 4:1887–1889
Sclerotherapy, 1:261
SCN5A gene, 1:485
Scoliosis, 3:1365, 4:1626–1630, 1629

Chiari malformation and, 1:381
Edwards’ syndrome and, 2:658
Ehlers-Danlos syndrome and,

2:661–662
Friedreich’s ataxia and, 2:797
Marfan syndrome and, 3:1138,

1139–1140, 1140
muscular dystrophy and, 3:1251,

1253
nail-patella syndrome and, 3:1276
neurofibromatosis and, 3:1306

Scopolamine, 3:1215
Scrapes. SeeWounds and injuries
Scratches, animal, 1:113
Scratching, 3:1041
Screening Test for Autism in Two-Year
Olds, 1:214

Screening tests
antenatal, 1:121
autism, 1:214
developmental, 2:586, 590
See also specific tests

Scribbling stage, 2:630
Scrotum, 3:1536
SCT (Sacrococcygeal teratoma),
3:1512, 1513–1514

Scutellaria lateriflora. See Skullcap
Sea vegetables

common variable
immunodeficiency, 1:457

fever of unknown origin, 2:752
immunoglobulin deficiency

syndromes, 3:989
iron-deficiency anemia, 3:1033
mineral deficiencies, 3:1181

Seasonal allergic rhinitis, 1:55–60
Seat belts, 2:844
Sebaceous moles, 3:1202
Seborrheic dermatitis, 2:577–580,
4:1630–1632, 1631
diaper rash and, 2:605
vs. atopic dermatitis, 1:189

Sebum, 1:7, 8, 9, 127
SECC (Study of Early Child Care),
4:1954, 1955

Second-degree burns, 1:312–316, 314
Second impact syndrome, 1:465
The Second Shift (Hockschild),
4:1951–1952

Secondary amenorrhea, 1:88, 89
Secondary cancer, 1:373
Secondary dysmenorrhea, 2:651–652

Secondary enuresis, 1:227
Secondary sexual characteristics

amenorrhea and, 1:89
development of, 1:33
in Klinefelter syndrome,

3:1056–1057
in Turner syndrome, 4:1889–1891

Secondborn children, 1:256–257, 258
Secondhand smoke

asthma, 1:174
cancer, 1:321
health problems, 4:1688, 1689

Secundum atrial septal defect,
1:193–194

Security objects, 4:1632–1633, 1633
Sedatives

abuse of, 4:1783
for headaches, 2:850
for hyperhidrosis, 2:936

Sedentary lifestyles, 2:598,
3:1337–1338, 1339

Seesaw nystagmus, 3:1333
Seizure disorder, 4:1633–1637, 1636

See also Epilepsy
Seizures

absence, 1:142, 4:1634
akinetic, 4:1634
from antibiotics, 1:134
antiepileptics for, 1:142–144
auditory, 4:1635
cerebral palsy and, 1:350, 352
clonic, 2:737
complete partial, 4:1634
demographics, 4:1634
electroencephalogram for, 2:668
from electroencephalograms, 2:669
febrile, 2:737–740, 748, 3:1594,

1595
from head injuries, 2:843
Jacksonian, 4:1634
myoclonic, 4:1634
neurofibromatosis and, 3:1305
partial, 1:142, 4:1634, 1635
from poisoning, 3:1473
postictal state after, 2:738
primary generalized, 4:1634, 1635
from Sturge-Weber syndrome,

4:1773, 1774
tonic-clonic, 1:142, 2:737,

4:1633–1634
from vaccination, 4:1901
video game-related, 4:1915–1916
visual, 4:1635
See also Anticonvulsants; Epilepsy

Selective dorsal rhizotomy, 3:1222,
4:1707

Selective IgA deficiency, 3:982, 984,
985, 988

Selective mutism. SeeMutism
Selective serial extraction, 3:1359
Selective serotonin reuptake inhibitors
(SSRIs)
for anorexia nervosa, 1:119
for bipolar disorder, 1:252
for depression, 1:139

for depressive disorders, 2:574
FDA on, 1:140, 4:1625, 1644, 1683
for fears, 2:736
interactions with, 1:141
for mood disorders, 3:1207
for movement disorders, 3:1221
for obsessive-compulsive disorder,

3:1342–1343
for phobias, 3:1442
for premenstrual syndrome, 3:1505
side effects, 1:140
stuttering from, 4:1776
suicidal behavior and, 4:1625, 1642,

1644, 1683
for trichotillomania, 4:1880

Selenium, 3:1186–1188
for juvenile arthritis, 3:1050
for psoriasis, 3:1529
role of, 3:1177, 1188
sources of, 3:1188

Selenium-based shampoo, 2:579,
3:1590

Selenium deficiency, 3:1177–1181
Selenium toxicity, 3:1184, 1185
Self-confidence

dependent personality disorder and,
2:570

parental, 3:1392
social competence and, 4:1692

Self-discipline, 3:1425
Self-employment, 4:1953–1954
Self-enhancement lying, 3:1113–1115
Self-esteem, 4:1637–1641

antisocial personality disorder and,
1:150

attention-deficit/hyperactivity
disorder and, 1:205, 206–207

bed-wetting and, 1:227
birth order and, 1:257
bulimia nervosa and, 1:306
bullies and, 1:309
conduct disorder and, 1:470
drawings and, 2:632
extracurricular activities and, 2:710,

712
lisping and, 3:1110
mutism and, 3:1257
raising, 4:1639, 1640t
social competence and, 4:1692
video games and, 4:1916

Self-harm. See Self-mutilation
Self-help groups. See Support groups
Self-image, 3:1395
Self-initiated behavior, 1:18
Self-injury. See Self-mutilation
Self-massage, 4:1690
Self-monitoring awareness training,
4:1841

Self-mutilation, 4:1641–1643, 1642
grief and, 2:557
repetitive, 3:992
Tourette syndrome and, 4:1859

Self-oriented morality, 3:1210
Self-regulation, 4:1811
Self-reports, 4:1695

Self-rep
o
rts

2159GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



Selfish lying, 3:1113–1115
Semicircular canals, 3:1059
Senna, 1:501
Sensing personality type, 3:1260
Sensitivities

drug, 2:633–639
food, 2:771–775
skin, 3:1447–1448, 1469–1472,

1487–1488, 1489
See also Allergies

Sensorimotor development
adaptive behavior scales for, 1:18
cognitive development and, 1:439,

440
mental retardation and, 3:1172

Sensorineural hearing impairment,
2:594, 853–856

Sensors, bed-wetting, 1:228
Sensory integration, 3:1434
Sensory loss

from Charcot-Marie-Tooth disease,
1:365

neurologic exam for, 3:1307, 1309
Sensory-motor tests, 2:587, 3:1307
Sensory nerves, 2:760, 3:1322–1325
Sensory tics, 4:1837
Separation anxiety, 4:1643–1645

adoption and, 1:40
fear and, 2:735
hospitalization and, 2:924, 926
in infants, 3:1393
in preschool children, 2:846–847
psychosocial aspects, 3:1532–1533
stranger anxiety and, 4:1754
tantrums and, 4:1803

Separation anxiety disorder, 1:155, 156,
157, 4:1644

Sephardic-Jews, 2:724
Sepia, 1:191
Sepsis, 2:875, 965

See also Infections
Septal defects

Arrhythmia from, 1:486
description, 1:484
heart murmurs from, 2:859, 860
See also Atrial septal defect;

Ventricular septal defect
Septal hematomas, 3:1286, 1288
Septicemia, 4:1821
Septostomy, balloon atrial, 1:489
Septra. See Sulfamethoxazole/
Trimethoprim

Septra Sulfatrim. See Sulfamethoxazole/
Trimethoprim

Septum, nasal, 3:1153–1154
Sequence analysis, 1:183, 322

See also Chromosome analysis;
Genetic testing

Sequenced Inventory of Communication
Development, 2:590

Sequential bilingualism, 1:241–242
Seroquel. See Quetiapine
Serotonin

antidepressants and, 1:139
depression and, 1:138

obsessive-compulsive disorder and,
3:1341, 1342–1343

premenstrual syndrome and, 3:1504,
1505

tics and, 4:1839
Tourette syndrome and, 4:1858
trichotillomania and, 4:1879

Serous fluid glucose, 1:272
Serratia, 2:681
Sertan. See Primidone
Sertonin syndrome, 1:141
Sertraline

bipolar disorder, 1:252
depression, 1:139, 140
depressive disorders, 2:574
intermittent explosive disorder,

3:1017
mood disorders, 3:1207
obsessive-compulsive disorder,

3:1342
phobias, 3:1442
premenstrual syndrome, 3:1505
Tourette syndrome, 4:1860
trichotillomania, 4:1880

Serum amyloid A, 2:725–726
Serum hepatitis. See Hepatitis B
Serum prothrombin conversion
accelerator (SPCA) deficiency,
1:429–433

Serum sickness, 1:68–69, 2:636
Serzone. See Nefazodone
17 Alpha-hydroxyprogesterone
caproate, 3:1502

Seventh cranial nerve, 1:232–233, 234
Severe combined immunodeficiency
(SCID), 3:983–985, 988, 1512,
4:1645–1647

Severe malignant infantile
osteopetroses, 3:1368–1369

Severe mental retardation, 3:1069, 1170
Sex hormones

hypogonadism and, 2:955–959
precocious puberty, 3:1498
puberty, 3:1535, 1537–1538

Sex roles. See Gender roles
Sexual abuse, 1:392–396, 394, 3:1551

anorexia nervosa and, 1:118
runaways and, 3:1599, 1600
sexually transmitted diseases from,

4:1649–1650
trichotillomania from, 4:1879

Sexual activity
in adolescence, 3:1407
conduct disorder and, 1:470
contraception availability and,

1:510–511
demographics, 1:468, 4:1649–1650
oral contraceptives and,

3:1353–1354
in video games, 4:1915

Sexual ambiguity, 2:955
Sexual assault, 3:1551–1555, 4:1648,
1649–1650

Sexual assault nurse examiners,
3:1553

Sexual characteristics, secondary, 1:33,
89, 3:1056–1057, 4:1889–1891
See also Feminization;

Masculinization
Sexual identity. See Gender identity
Sexual Maturity Rating (SMR) stages,
3:1536

Sexual orientation. See Bisexuality;
Homosexuality

Sexual sterilization, 1:507–510
Sexuality

adolescence and, 1:33, 35
circumcision and, 1:421
hypogonadism and, 2:955

Sexually transmitted diseases,
4:1647–1654
causes of, 4:1649–1651
circumcision and, 1:420
condoms and, 1:466, 467, 468, 508
demographics, 4:1648–1649
diagnosis, 4:1652
hepatitis B, 2:881
herpes simplex, 2:900
HIV/AIDS, 2:911–912
inclusion conjunctivitis, 3:996, 997
informal dating and, 3:1407
lice infestation and, 3:1103
oral contraceptives and, 3:1351,

1354
perinatal, 3:1414–1417
prevention, 4:1652–1653
rape, sexual assault and, 3:1554
symptoms, 4:1651
transmission of, 4:1648
treatment, 4:1652

Shagreen patches, 4:1888
Shaken baby syndrome, 1:221, 393, 394,
4:1654–1655, 1781

Shampoo
coal tar, 2:578
for lice infestation, 3:1101
for ringworm, 3:1590
for seborrheic dermatitis, 4:1631
selenium-based, 2:579

Sharing, 4:1696
Shellfish allergy, 2:772, 773, 774
Sheltered English programs, 1:242
Shelters, runaway, 3:1600
Shepherd’s purse, 3:1033, 1320–1321
Shiatsu, 3:1143
Shift work, 4:1953
Shigella dysenteriae, 4:1655–1659
Shigella infections, 4:1655–1657, 1657

diarrhea from, 2:681
food poisoning, 2:776, 777, 778
gastroenteritis, 2:809

Shigella sonnei, 4:1655–1659
Shigellosis, 4:1655–1659, 1657
Shin splints, 4:1731
Shingles, 1:385, 388
Shock

electric, 2:665–667
hypovolemic, 2:560, 561
from overhydration, 3:1378
traumatic, 4:1958
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Shoes, orthopedic, 3:1141
Shootings, school, 1:14, 2:555, 557
Short-acting beta-2 agonists, 1:176
Short bones, 4:1673
Short-gut syndrome, 3:1298
Short stature

dwarfism and, 2:644–647
hypogonadism and, 2:957

Shunt reversal, 3:1399
Shunts

hydrocephalus, 2:930–931
ventricular, 3:1500

Shyness, 1:156, 2:735, 4:1659–1661
mutism and, 3:1256
vs. social phobia, 3:1441

SIADH (syndrome of inappropriate
antidiuretic hormone), 1:133

SIB-R (Scales of Independent Behavior-
Revised), 1:18

Sibilants, 3:1108
Sibling rivalry, 1:257–258,
4:1661–1663, 1893

Siblings
birth order of, 1:255–259
dyslexia and, 2:650
half, 4:1743
mental retardation and, 3:1173
new, 1:258, 4:1662
seizures and, 4:1636
sudden infant death syndrome and,

4:1789
Sibutramine, 1:141
Sick child care programs, 4:1952
Sick children

play and, 3:1461–1462, 1463
See also specific diseases and

disorders
Sickle cell anemia, 1:106–109,
4:1664–1667, 1666
fetal hemoglobin test for, 2:744, 745,

746
fifth disease and, 2:755
stroke from, 4:1763, 1768

Sickle cell hemoglobin (HbS),
4:1664–1667

Sickle cell trait, 2:746, 4:1664–1665
SIDS. See Sudden infant death
syndrome

Siegel-Cattan-Mamou syndrome. See
Familial mediterranean fever

Sigma receptors, 3:1282
Sigmoidoscopy, 3:1033
Sign language, 2:856, 3:1068, 1070,
1078, 1495

Silica, 1:78, 4:1671
Silicon, 3:1177
Silicon deficiency, 3:1177–1181
Silicone lenses, 3:1265
Silicone pacifiers, 3:1382
Silver amalgam, 4:1850
Silybum marianum. SeeMilk thistle
Simian crease, 3:1057, 4:1891
Simon, Theophilus, 4:1736
Simple fractures, 2:789
Simple motor tics, 4:1837, 1858

Simple myopia, 3:1264
Simple (specific) phobias, 2:735,
3:1440–1443

Simple virilizing congenital adrenal
hyperplasia, 1:473

Simultaneous bilingualism, 1:241
Sinemet, 3:1220–1221
Single-parent families, 2:728–729,
4:1667–1669, 1668
abandonment and, 1:1
adoption by, 1:38
child abuse and, 1:392
demographics, 2:619, 729
sibling rivalry in, 4:1663
stress of, 4:1745
television habits and, 4:1807
truancy and, 4:1885
working mothers in, 4:1951

Single-photon emission computed
tomography (SPECT), 4:1774, 1840

Sinus headache, 4:1670, 1671
Sinus infections. See Sinusitis
Sinus transillumination, 4:1670
Sinus venosus atrial septal defect, 1:194
Sinuses, nasal, 4:1669–1670
Sinusitis, 4:1669–1672, 1671

asthma and, 1:173
common cold and, 1:452, 453
hemophilus, 2:876

SIPP (Survey of Income and Program
Participation), 4:1952

Sipple syndrome, 3:1234–1237
Sissies, 2:819, 821
Sjögren’s syndrome, 3:1323
Skateboarding, 4:1729
Skeletal development, 2:741,
4:1672–1676, 1674, 1675

Skeletal muscle myopathies,
3:1261–1264

Ski goggles, 2:716
Skin, dry, 3:1041
Skin biopsy, 2:663
Skin cancer

albinism and, 1:44, 45, 47
causes of, 4:1798
demographics, 4:1795
moles and, 3:1202, 1203
from sun exposure, 4:1919
See alsoMelanoma

Skin candidiasis, 1:328
Skin care, bedridden children, 3:1464
Skin disorders

atopic dermatitis and, 1:188
Ehlers-Danlos syndrome and, 2:662,

663, 663
itching from, 3:1040
therapeutic baths for, 4:1830, 1831
tuberous sclerosis and, 4:1888

Skin grafts, 1:313
Skin infections

in atopic dermatitis, 1:188
from bed rest, 3:978
from hyper-IgM syndrome, 2:938
pinta, 3:1450–1451

Skin lesions. See Skin disorders

Skin patches. See Patches
Skin picking, 3:1495
Skin prick tests. See Prick tests
Skin sensitivity

piercings, 3:1447–1448
poison ivy, oak, and sumac,

3:1469–1472
prophyrias, 3:1487–1488, 1489

Skin tags, 1:12
Skin tests

allergy, 1:57, 62, 71–72, 72, 175,
3:1588

atopic dermatitis, 1:189
drug allergy-related, 2:637
eosinophilic gastroenteropathies,

2:687
tuberculin, 4:1886

Skin traction, 3:977
Skinner, B. F., 1:439
Skull

development, 4:1673
infants, 1:519

Skull fractures, 2:841, 842, 843
Skull surgery, 3:1369
Skullcap

for premenstrual syndrome, 3:1505
for sleep disorders, 4:1683
for substance withdrawal, 4:1785

Sleep, 4:1676–1680
average length of, 4:1681
Brazelton Neonatal Behavioral

Assessment Scale for, 2:588
headache and, 2:850
preparation for, 4:1679, 1683
rapid eye movement, 3:1278, 1279,

1313, 4:1676–1678, 1681
slow-wave (non-REM), 3:1311,

1313, 4:1676–1678, 1680–1681
stages of, 4:1680–1682

Sleep apnea, 4:1678
in infants, 1:160
in myotonic dystrophy, 3:1270
obstructive, 3:1138–1139
sudden infant death syndrome and,

1:161
Sleep attacks, 3:1277–1281
Sleep bruxism, 4:1678
Sleep cycle, 4:1676–1678
Sleep diary, 3:1312
Sleep disorders, 4:1680–1685

caffeine and, 1:317
causes of, 4:1678–1679
diagnosis, 4:1682–1683
dyssomnias, 4:1681
electroencephalogram for, 2:668
foster care and, 2:787
gastroesophageal reflux disease and,

2:814
night terrors, 3:1310–1312
working mothers and, 4:1955
See also Nightmares; Parasomnias

Sleep in America Poll (2004), 4:1678
Sleep latency test, multiple, 3:1279
Sleep paralysis, 3:1279
Sleep spindles, 4:1681

Sleep
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Sleep walking. See Somnambulism
Sleepiness, daytime, 3:1277–1281,
4:1682

Sleeping position, infants, 1:520,
4:1787–1789

Slings, 3:976, 977
Slipped elbow. See Nursemaid’s elbow
Slippery elm, 4:1702
Slit-lamp examination

Marfan syndrome, 3:1139, 1141
Wilson’s disease, 3:1184

Slow-wave (non-REM) sleep, 3:1311,
1313, 4:1676–1678, 1680–1681

Sly syndrome, 3:1229
Small Business Administration, 4:1954
Small for gestational age, 3:1025–1028
Small intestines

abdominal wall defects and, 1:4–5
carbohydrate intolerance and, 1:331
necrotizing enterocolitis of,

3:1296–1298
obstruction of, 3:1022

Small motor skills. See Fine motor skills
Smallpox, 3:981
Smilax officinalis. See Sarsaparilla
Smoke, secondhand. See Secondhand
smoke

Smoke detectors, 1:410, 4:1686
Smoke inhalation, 1:313, 4:1685–1687
Smoking, 1:321, 4:1687–1691, 1783

anemia and, 1:105
asthma and, 1:174, 180
clubfoot and, 1:427
conduct disorder and, 1:470
demographics, 4:1688, 1784
dysmenorrhea and, 2:652
failure to thrive and, 2:722
gastroesophageal reflux disease and,

2:813, 815
hypertension and, 2:945
immune system development and,

3:980
infant mortality and, 3:1000
Marfan syndrome and, 3:1141
mitochondrial disorders and, 3:1198
oral contraceptives and, 3:1351,

1352
prevention, 4:1690
smoke inhalation and, 4:1685
statistics, 1:21–22
television habits and, 4:1807
See also Secondhand smoke

Smoking cessation, 4:1689–1690
SMR (Sexual Maturity Rating) stages,
3:1536

SMZ-TMP. See Sulfamethoxazole/
Trimethoprim

Snake bites, 1:264, 265–267, 268,
3:1473

Snowboarding, 4:1729
Soap

glycerin-based, 2:578
itching and, 3:1041

Soccer, 1:465, 4:1729
Social anxiety, 1:156, 4:1660, 1693

Social attitudes, 2:918
Social competence, 4:1691–1698, 1697t

assessment of, 4:1694–1696
child development and, 4:1694,

1697t
importance of, 4:1692
peer groups and, 4:1692–1697
peer rejection and, 4:1692–1694,

1697
promotion of, 4:1696

Social Contract and Individual Rights
stage, 3:1210

Social domain theory, 3:1212
Social learning, 1:23, 3:1211
Social phobia, 2:735, 3:1256,
1440–1441, 1442

Social services, 3:1574
Social skills

developmental delays in, 2:596
peer acceptance and, 3:1404, 1408
with pervasive developmental

disorders, 3:1433–1434
play and, 3:1459–1460, 1461
social competence and, 4:1691–1692
sports for, 4:1728

Social skills training
antisocial personality disorder,

1:151
conduct disorder, 1:471
social competence, 4:1696

Social stigma, 2:823
Social System and Conscience stage,
3:1209

Social transition, adolescents, 1:34–35
Social withdrawal, 4:1660
Socialization

home schooling and, 2:917
personality development and, 3:1425
toddlers and, 3:1393
Tourette syndrome and, 4:1859,

1861
video games and, 4:1915, 1916
Vineland Adaptive Behavior Scales

for, 1:20
Socially-focused education, 3:1232
Socio-Emotional Development
(Goldsmith and Campos), 4:1811

Socioeconomic status
acting out and, 1:15
antisocial personality disorder and,

1:150
battered child syndrome and, 1:222
child abuse and, 1:392
contraception use and, 4:1650
divorce and, 2:619
early childhood education and, 2:655
failure to thrive and, 2:721
family and, 2:729–730
foster care and, 2:787
gangs and, 2:806
home schooling and, 2:916
infant mortality and, 3:1001
intelligence and, 3:1011
schizophrenia and, 4:1620
self-esteem and, 4:1638

sexually transmitted diseases and,
4:1649, 1652

single-parent families and, 4:1668
stomatitis and, 4:1748
television habits and, 4:1807
of working mothers, 4:1951
See also Poverty

Sociometric methods, 4:1692–1693,
1695

Sociopathy. See Antisocial personality
disorder

Sodium, 3:1186–1188
allergic purpura and, 1:54
calcium and, 4:1675
in cystic fibrosis, 1:542–543
recommendations for, 3:1328
role of, 3:1176
sweat test for, 1:543, 4:1800–1801

Sodium bicarbonate, 3:1185, 4:1831
Sodium bisulfite, 2:772
Sodium chromoglycate, 2:687
Sodium deficiency, 3:1176–1181,
1245

Sodium lauryl sulfate, 3:1101, 4:1750
Sodium salicylate, 2:638
Sodium sulfacetamide, 1:498
Sodium sulfite, 2:772
Sodium toxicity, 3:1083, 1183
Sodium valproate, 1:142, 143
Sodomy, 2:918, 3:1552
Soft drinks

adolescents’ use of, 3:1330
caffeine in, 1:317, 318
nutrition and, 3:1328

Soft lenses, 2:717
Soft tissue injuries

nasal, 3:1284–1289
sports-related, 4:1729, 1731, 1732

Soft tissue sarcomas, 1:320
Software

blocking, 4:1607
voice-activated, 1:368

Solitary play, 1:15, 3:1461
Somatoform disorders, 3:1533
Somatomedin C test, 2:829, 830
Somatostatin, 2:828–831
Somnambulism, 3:1311, 4:1677–1678,
1682, 1683, 1698–1699

Son-Rise program, 1:215–216
Sonogram. See Ultrasound
Sore nipples, 3:1063
Sore throat, 4:1699–1703

from epiglottitis, 2:691
throat culture for, 4:1832–1834
tonsillitis from, 4:1847
See also Strep throat

South African genetic porphyria. See
Variegate porphyria

South America, 4:1717
South Korea adoption programs, 1:38
Soy-based formula (infant)

food allergies and, 2:775
fructose in, 2:889
for lactose intolerant infants, 1:333,

3:1066
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Soy products
high cholesterol and, 1:418
hypertension and, 2:948
premenstrual syndrome and, 3:1505,

1506
Spanish flu pandemic, 3:1004
Spankin, 2:617
Spasmodic croup, 1:532
Spasmodic torticollis, 4:1960–1961
Spasms. SeeMuscle spasms
Spasmus nutans, 3:1332, 1334
Spastic cerebral palsy, 1:348–353
Spastic ileus, 3:1021
Spasticity, 3:1219, 4:1703–1710

See alsoMuscle spasms
Spatial intelligence, 3:1012, 4:1944
SPCA deficiency, 1:429–433
Special education, 4:1710–1714, 1712

alternative schools for, 1:81–85
antisocial personality disorder and,

1:151
attention-deficit/hyperactivity

disorder and, 1:206
bilingual children and, 1:244
Down syndrome and, 2:627
dyslexia and, 2:649
learning disorders and, 3:1090
mental retardation and, 3:1172
pervasive developmental disorders

and, 3:1434, 1435
Prader-Willi syndrome and, 3:1495
speech disorders and, 4:1716

Special-needs children, 4:1663
Special-needs day schools, 1:82
Specific language impairment,
3:1079–1080, 4:1714–1715

Specific phobias, 2:735, 3:1440–1443
SPECT (Single-photon emission
computed tomography), 4:1840

Spectacles. See Eyeglasses
Spectral karyotyping, 1:322
Spectrofluorometric testing, 3:1488
Spectroscopy, MRI, 3:1127
Speech, cued, 2:856
Speech development

auditory discrimination test for,
1:210–213

developmental delays in, 2:594
mutism and, 3:1256–1259
pacifiers and, 3:1383
progression of, 4:1716
tests for, 2:587, 590–591
See also Language development

Speech discrimination tests, 1:208,
2:855

Speech disorders, 4:1715–1717
dyslexia, 2:648–650
functional, 3:1108–1110
galactosemia and, 2:803
language delay and, 3:1067–1072
lisping, 3:1108–1110
neurofibromatosis and, 3:1305
schizophrenia and, 4:1621
Vineland Adaptive Behavior Scales

for, 1:19

vocational education for, 4:1713
Wechsler Intelligence Scales for,

4:1935
Speech/language pathologists, 2:967,
3:1070, 1263, 4:1716

Speech therapy, 4:1716
ataxia telangiectasia, 1:183
cerebral palsy, 1:352
hypotonia, 2:967
language delay, 3:1070
language disorders, 3:1080, 1081
lisping, 3:1109
myopathies, 3:1263
myotonic dystrophy, 3:1270
osteopetroses, 3:1369
Patau syndrome, 3:1397
pervasive developmental disorders,

3:1434
Prader-Willi syndrome, 3:1495
stroke, 4:1767
stuttering, 4:1776
vocal cord dysfunction, 4:1924

Spelling, 2:648
Sperm count, 3:1056–1057
Spermatic cord, 4:1815–1816
Spermicide, 1:467, 507–510, 510t
SPF (sun protection factor), 4:1797,
1799

Sphenoid sinuses, 4:1670
Spherocytosis, 1:105, 3:1031, 1560
Sphinomyelinase, 3:1106
Sphygomanometers, 2:946
Spider angiomas, 1:262
Spider bites, 1:263–264, 265, 266, 267,
268

Spilanthes, 3:1119
Spina bifida, 4:1717–1720, 1719

alpha-fetoprotein test for, 1:79
causes of, 1:480
Chiari malformation and, 1:379, 380,

381
folic acid and, 2:769
latex allergies and, 1:60
prenatal surgery for, 3:1512, 1515,

1517
treatment, 1:482
wryneck and, 4:1960

Spina bifida aperta, 4:1717
Spina Bifida Association, 2:931
Spinal anesthesia, 1:403
Spinal cord, 3:1389
Spinal cord injuries, 3:1562, 4:1704,
1720–1725

Spinal disorders, Marfan syndrome,
3:1138, 1139–1140, 1140

Spinal dysraphism, 4:1717
Spinal fluid. See Cerebrospinal fluid
Spinal fusion, 4:1628, 1721
Spinal meningitis, 4:1899
Spinal muscular atrophy, 4:1628,
1725–1726

Spinal muscular atrophy type II, 2:965,
4:1725–1726

Spinal muscular atrophy type III,
4:1725–1726

Spinal rachischisis, 4:1717
Spinal tap. See Cerebrospinal fluid
analysis; Lumbar puncture

Spinocerebellar ataxia. See Friedreich’s
ataxia

Spinocerebellar degeneration. See
Friedreich’s ataxia

Spiral fractures, 2:789
Spiramycin, 4:1865
Spirillary rat-bite fever, 3:1558–1559
Spirillum minus, 3:1558–1559
Spirometry, 1:175, 176, 3:1540
Spironolactone, 2:956
Spirulina, 4:1911
Spleen

hypersplenism, 3:1459
immune system development and,

3:979
jaundice and, 3:1043
ruptured, 3:1002, 1003

Splenectomy, 3:1489
Splenic sequestration, 4:1664, 1665
Splenomegaly, 4:1855, 1949
Splete, Heidi, 4:1728
Splints, 3:976–978, 977

for brachial plexopathy, 1:285
for fractures, 2:790
for juvenile arthritis, 3:1050
for movement disorders, 3:1220
for spasticity, 4:1705–1706
von Rosen, 1:494

Split brain. See Schizencephaly
Split personality. See Dissociative
identity disorder

Spokesperson, family, 2:923
Spondyloarthropathy, 3:1049, 1051
Spondylolisthesis, 3:1138, 1141
Spontaneous abortion. SeeMiscarriage
Spontaneous resorption, 3:1237
Sporadic retinoblastoma, 3:1577
Sports, 4:1726–1730, 1730

adolescence and, 3:1463
asthma and, 1:180
atrial septal defect and, 1:198
attention-deficit/hyperactivity

disorder and, 1:207
chemotherapy and, 1:374
coagulation disorders and, 1:433
concussion and, 1:465
congenital heart disease and, 1:491
contact, 4:1732
culture, 4:1727
dental trauma from, 2:569, 570
diabetes mellitus and, 2:602
equipment, 4:1732
as extracurricular activities,

2:709–712
extreme, 4:1727
fractures from, 2:790
gross motor skills and, 2:825
head injuries from, 2:844
heat disorders from, 2:866
idiopathic thrombocytopenia purpura

and, 3:973
juvenile arthritis and, 3:1051
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Marfan syndrome and, 3:1141
maxillofacial trauma from, 3:1152,

1154, 1155
menstruation and, 3:1168
nasal trauma from, 3:1286, 1290
nosebleeds from, 3:1319
oligomenorrhea and, 3:1344–1345,

1346, 1347
osteopetroses and, 3:1370
for preschool children, 2:710
protective equipment for, 1:465,

2:570
retention in school and, 3:1573, 1574
for school age children, 2:711
spinal cord injuries from, 4:1721
time for, 2:711
vocal cord dysfunction and, 4:1923

Sports beverages
headache and, 2:852
for heat disorders, 2:865
for muscle spasms and cramps,

3:1246
for rehydration, 3:1292

Sports injuries, 4:1730–1734, 1733
concussion, 1:463
demographics, 4:1729, 1731
prevention, 2:711
strains and sprains, 4:1734
therapeutic baths for, 4:1830, 1831
treatment, 2:712

Sports massage therapy, 3:1143
Sportsmanship, 4:1727
Sprafloxacin, 1:141
Sprains, 4:1729, 1732, 1734–1736, 1735
Sprue. See Celiac disease
Sputum cultures, 3:1467
Squint. See Strabismus
Sry-related transcription factor SOX10,
2:906

SSBS (School Social Behavior Scales),
3:1533

SSRIs. See Selective serotonin reuptake
inhibitors

Stairs, childproofing, 1:409
Standardized tests, 1:169, 171–172

bilingual education and, 1:243
for development, 2:587
See also specific tests

Stanford Binet Intelligence Quotient,
1:439, 3:1012

Stanford-Binet Intelligence Scale,
2:591, 3:1171, 1531, 4:1736–1738,
1737

Stanford Shyness Inventory, 4:1659
Stanzolol, 1:95
Staphylococcal infections, 4:1738–1743

diaper rash and, 2:604
lymphadenitis and, 3:1122
resistant, 4:1740–1741
toxic shock syndrome, 4:1861–1892

Staphylococcus aureus, 4:1738–1739
in animal bites, 1:112
atopic dermatitis and, 1:188
cystic fibrosis and, 1:542, 544
food poisoning, 2:776, 777

impetigo from, 3:991–992
pneumonia from, 3:1466, 1468
stys and chalazia from, 4:1778
toxic shock syndrome from,

4:1861–1892
Staphylococcus blepharitis, 4:1780
Staphylococcus epidermidis, 3:1371,
4:1739

Staphylococcus saprophyticus, 1:546
Starches, 1:331–335
Startle reflex, 1:282, 283, 3:1302
State laws

on abandonment, 1:1–2
on adoption, 1:37
child custody, 1:396–398
child support, 1:1–2

Statins, 1:417
Status asthmaticus, 2:708
Status epilepticas, 1:142, 4:1635
Stavudine, 1:153
STDs. See Sexually transmitted diseases
Stealing, 4:1741–1743
Steatorrhea, 3:1422
Steinert’s disease. SeeMyotonic
dystrophy

Stem cell transplantation, 2:940, 3:1172
Stem cells, 3:979, 1092
Stenosis

aortic valve, 1:484, 489, 4:1943
bicuspid valve, 1:484, 4:1891
in congenital heart disease, 1:484
pulmonary valve, 1:484, 485, 4:1821
subaortic, 1:484
supravalvular aortic, 4:1943
ureter, 1:496

Stents, 4:1907
Stepchild, 1:397
Stepfamilies, 2:729, 731, 733,
4:1743–1746

Stepfamily Association of America,
2:733, 4:1744, 1745

Stepfamily Foundation, 4:1744
Stepparents, 1:397, 4:1743–1746
Stepping reflex, 3:1302–1303, 1303t
Stereotactic surgery, 4:1841
Stereotypes, gender role, 2:820
Sterility. See Infertility
Sterilization

for piercing and tattoos, 3:1448,
1449

sexual, 1:507–510
Sternberg, Robert, 3:1011
Sternocleidomastoid muscle,
4:1959–1962

Steroids
acne from, 1:8
anabolic, 1:95–97, 96
for anaphylaxis, 1:100
for asthma, 1:177
for Bell’s palsy, 1:235
for cancer, 1:369
candidiasis and, 1:326
for carditis, 3:1586
for celiac disease, 1:346
chickenpox vaccine and, 1:389

for conjunctivitis, 1:498
for corneal abrasion, 1:513
for diaper rash, 2:605
for henna tattoo infections, 3:1448
for inclusion conjunctivitis, 3:996
for juvenile arthritis, 3:1050
misuse of, 3:980
for pityriasis rosea, 3:1457
for premature labor, 3:1502
skeletal development and, 4:1674

Stickler syndrome, 3:1264
Still disease, 3:1049
Stillborn births

anencephaly and, 1:480
maternal rubella and, 3:1597, 1598
maternal syphilis and, 3:1416

Stimulant drugs, 4:1746–1748
abuse of, 4:1783
for attention-deficit/hyperactivity

disorder, 1:205
caffeine and, 1:318
for narcolepsy, 3:1279
for oppositional defiant disorder,

3:1349
for pervasive developmental

disorders, 3:1434
topical, 4:1746

Stimuli, 4:1811
Stingrays, 1:265, 267, 268
Stings. See Bites and stings
Stiptics, 3:1320
Stomach

abdominal wall defects and, 1:4–5
foreign objects in, 2:782, 784

Stomach cancer, 1:321
Stomach flu. See Gastroenteritis
Stomach ulcers, 1:99
Stomatitis, 4:1748–1751, 1750

chemotherapy, 1:373
hyper-IgM syndrome, 2:938
See also Thrush

Stool acidity test, 3:1065, 1066
Stool cultures

diarrhea, 2:607–608
enterobacterial infections, 2:682
rotavirus infections, 3:1596

Stool softeners
constipation, 1:501, 3:1082
encopresis, 2:679
irritable bowel syndrome, 3:1038

Stork bites, 1:259, 260
Strabismus, 4:1751–1753, 1752

albinism and, 1:46
amblyopia and, 1:85
nystagmus and, 3:1332
retinoblastoma and, 3:1577
vision development and, 2:713

Strains, 4:1729, 1731, 1734–1736
Stranger anxiety, 2:735, 3:1393, 4:1644,
1754–1755

Strangulated intestinal obstruction,
3:1024

Strawberry spots, 1:259, 260
Strawberry tongue, 4:1619
Street children, 1:2
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Street gangs. See Gangs
Streissguth, Ann, 2:742
Strength and resistance training, 2:703
Strengthening exercises

movement disorders, 3:1220
spasticity, 4:1705
stroke, 4:1766

Strep throat, 4:1700, 1701, 1755–1757,
1758
adenoid hyperplasia and, 1:25
allergic purpura and, 1:55
common cold and, 1:452, 453
complications of, 4:1701, 1703
obsessive-compulsive disorder and,

3:1341–1342
rheumatic fever, 3:1584–1587
scarlet fever and, 4:1618–1620
throat culture for, 4:1832–1834

Streptobacillary rat-bite fever,
3:1558–1559

Streptobacillus moniliformis,
3:1558–1559

Streptococcal infections, 4:1757–1760
from animal bites, 1:112
diaper rash and, 2:604
epiglottitis and, 2:691
immunoglobulin deficiency

syndromes and, 3:987
infectious mononucleosis and,

3:1003
lymphadenitis and, 3:1122
otitis externa, 3:1371
psoriasis, 3:1527
sore throat, 4:1755–1757
tics and, 4:1838–1839
tonsillitis, 4:1847
toxic shock syndrome, 4:1861–1892

Streptococcus Group A, 4:1755,
1758–1760, 1832–1833

Streptococcus Group B (beta), 1:122,
3:1160, 4:1758–1760

Streptococcus Group C, 4:1758
Streptococcus Group D, 4:1758
Streptococcus Group G, 4:1758
Streptococcus mutans, 4:1849
Streptococcus pneumoniae

meningitis, 3:1159, 1160,
1161–1162, 1163

otitis media from, 3:1373
pneumonia, 1:456, 3:1466, 1468,

1469
sickle cell anemia and, 4:1666
sinusitis from, 4:1670

Streptococcus pyogenes
atopic dermatitis and, 1:188
scarlet fever from, 4:1618
throat culture for, 4:1832–1834
tonsillitis from, 4:1847, 1848
toxic shock syndrome and, 4:1862

Streptomyces infections, 1:134
Streptomycin, 2:635, 903
Stress

adjustment disorders and, 1:30–31
amenorrhea and, 1:89, 91
anxiety and, 1:157

attachment behavior and, 1:201
childbirth and, 3:998
dermatitis from, 2:578
high cholesterol and, 1:416
hives from, 2:914
hypertension and, 2:945
immobilization and, 3:978
irritable bowel syndrome and,

3:1036
itching from, 3:1040
premenstrual syndrome and, 3:1506
psoriasis and, 3:1527, 1529
puberty, 3:1538
seizures and, 4:1637
stys and, 4:1780
trichotillomania from, 4:1879
vocal cord dysfunction and, 4:1923
working mothers and, 4:1952, 1955

Stress fractures, 2:790, 4:1731
Stress reduction techniques

alopecia, 1:78
common variable

immunodeficiency, 1:457
cyclic vomiting syndrome, 1:539
fever of unknown origin, 2:752
hypertension, 2:947–948
immunoglobulin deficiency

syndromes, 3:989
impulse control disorders, 3:994
psoriasis, 3:1529
spasticity, 4:1708
stroke, 4:1767
stys, 4:1780
yoga as, 4:1967
See alsoMeditation; Relaxation

techniques; Yoga
Stress tests

for congenital heart disease, 1:487
contraction stress test, 1:125, 126

Stretch injuries, 1:280–288
Stretching, 2:703–704

clubfoot, 1:428
movement disorders, 3:1220
muscle spasms and cramps, 3:1246
numbness and tingling, 3:1323
spasticity, 4:1705
stroke, 4:1766
wryneck, 4:1961

Striae, 3:1138
Stridor, 1:532, 2:691, 4:1760–1762
Stroke, 4:1762–1773, 1770

causes of, 4:1763–1764
demographics, 4:1763
diagnosis, 4:1765
electroencephalogram for, 2:668
from extracorporeal membrane

oxygenation, 2:709
fetal, 1:349
hemorrhagic, 4:1763–1773, 1770
hypertension and, 2:944
prevention, 4:1768–1769
prognosis, 4:1768
sickle cell anemia and, 4:1664
symptoms, 4:1764
treatment, 4:1766–1768

Stromectol. See Ivermectin
Strong, Connie, 1:528
Structured intermittent antiretroviral
therapy, 2:911

Strychnine poisoning, 3:1473
Student-focused education, 3:1232
Study of Early Child Care (SECC),
4:1954, 1955

Stuffy nose. See Nasal congestion
Sturge, William A., 4:1773
Sturge-Weber-Dimitri syndrome. See
Sturge-Weber syndrome

Sturge-Weber syndrome, 4:1773–1775
Stuttering, 2:835, 4:1716,
1775–1777

Stys, 4:1778–1781, 1779
Stylomastoid foramen, 1:232–233
Subacute sclerosing panencephalitis,
3:1157

Subaortic stenosis, 1:484
Subcutaneoous nodules, 3:1585
Subcutaneous injections, 3:1201
Subcutaneous ring block, 1:421
Subdural hematoma, 2:841,
4:1781–1783

Substance abuse, 1:24, 4:1783–1787
amenorrhea and, 1:89
bipolar disorder and, 1:251, 254
child abuse and, 1:392
conduct disorder and, 1:470
demographics, 4:1650, 1784
diagnosis, 4:1785
failure to thrive and, 2:722
foster care and, 2:787
inhalant abuse, 3:1285, 1286, 1287
intermittent explosive disorder and,

3:1016
prevention, 4:1785–1786
psychosocial aspects, 3:1532
sleep disorders and, 4:1679
sports and, 4:1729
statistics, 1:21–22
suicidal behavior and, 4:1791
treatment, 1:23, 4:1785
See also Addiction; Alcoholism

Substance Abuse and Mental Health
Services Administration (SAMHSA)
on addiction, 1:21
on depression, 2:573
National Survey on Drug Use and

Health, 1:21, 4:1688, 1784
Substance addiction, 1:21–25
Substance dependence, 1:21,
4:1783–1787

Subungual fibroma, 4:1888
Subungual hematoma, 2:760
Succimer, 3:1087
Succinimides, 1:143
Sucking reflex, 1:425, 2:967, 3:1302,
1303t

Sucralfate, 2:815
Sucrets Cough Control, 1:517
Sucrose

carbohydrate intolerance and, 1:331,
332
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hereditary fructose intolerance and,
2:890

tooth decay from, 4:1849
Sucrose intolerance. See Carbohydrate
intolerance

Suction, nasal, 3:1288
Sudafed. See Pseudoephedrine
Sudden infant death syndrome,
4:1787–1790
apnea and, 1:161, 4:1788
botulism and, 1:278
cardiopulmonary resuscitation for,

1:339
gastroesophageal reflux disease and,

2:812
hepatitis B vaccine and, 2:885
infant mortality and, 3:1000–1001
sleep position and, 1:520

Sugar-free food, 2:607
Sugar intolerance. See Carbohydrate
intolerance

Sugars
attention-deficit/hyperactivity

disorder and, 1:203
carbohydrate intolerance and,

1:331–335
cystitis and, 1:547
dermatomyositis and, 2:584
hereditary fructose intolerance and,

2:889
recommendations for, 3:1328
Reye’s syndrome and, 3:1583
tooth decay from, 4:1849
See also Fructose; Glucose; Lactose;

Sucrose
Suicidal behavior, 4:1790–1793

antidepressants for, 1:140, 2:574
attention-deficit/hyperactivity

disorder and, 1:206
binge eating and, 1:249
bipolar disorder and, 1:251
depressive disorders and, 2:576
electroconvulsive therapy for,

3:1207
gender differences in, 3:1205
homosexuality and, 2:919
mood disorders and, 3:1205
schizophrenia and, 4:1621
self-mutilation and, 4:1641
SSRIs and, 4:1625, 1642, 1644, 1683

Suicide, 3:1534–1535, 4:1790–1793
adjustment disorders and, 1:31
rape, sexual assault and, 3:1553
risk factors for, 4:1791

Sulamyd. See Sodium sulfacetamide
Sulbactam, 2:691
Sulfadiazine, 4:1793
Sulfamethoxazole, 1:547, 2:638
Sulfamethoxazole/Trimethoprim,
4:1793
acne, 1:9, 129
bronchitis, 1:300
hemophilus infections, 2:876
hyper-IgM syndrome, 2:940
listeriosis, 3:1112

meningococcemia, 3:1165
salmonella food poisoning, 4:1610
shigellosis, 4:1657
vasculitis, 4:1907

Sulfasalazine, 4:1793
desensitization for, 2:638
drug allergies to, 2:636
for juvenile arthritis, 3:1050

Sulfate, 3:1186–1188
Sulfisoxazole, 1:547, 4:1793
Sulfites, 2:772
Sulfonamides, 1:133, 4:1793–1794

for acne, 1:8
drug allergies to, 2:634, 635, 636
myopia from, 3:1265
for sinusitis, 4:1671

Sulfonylurea, 2:601
Sulfur

for alopecia, 1:78
role of, 3:1177
for seborrheic dermatitis, 4:1631

Sulfur deficiency, 3:1177–1181
Sulfur dioxide, 2:772
Sulfur drugs. See Sulfonamides
Sulphonimide, 4:1779
Sulphur (homeopathic), 1:191
Sulpiride, 4:1860
Sumac, 4:1702
Sumatriptan, 1:141

cyclic vomiting syndrome, 1:538
headache, 3:1389
migraines, 2:850

Summer camps, obesity, 3:1338
Sumox. See Amoxicillin
Sun exposure

albinism and, 1:44, 46, 47
isotretinoin and, 1:128
oral contraceptives and, 3:1351
porphyrias and, 3:1487–1488, 1489
psoriasis and, 3:1527
skin cancer from, 4:1919
sulfonamides and, 4:1794
tetracyclines and, 4:1819–1820
for vitamin D deficiency,

4:1917–1918, 1919
See also Ultraviolet radiation

Sun protection factor (SPF), 4:1797,
1799

Sun stroke. See Heat stroke
Sunburn, 4:1795–1797, 1796

albinism and, 1:44
antiacne drugs and, 1:129
causes of, 1:312, 4:1795
dermatitis and, 2:578
prevention, 1:315, 3:1203
sulfonamides and, 4:1794

Sunglasses, 1:235, 2:716, 4:1799
Sunlamps, 1:512, 4:1798
Sunscreen, 1:315, 4:1796–1797,
1797–1800, 1799
for albinism, 1:46
porphyrias, 3:1489
vitamin D deficiency and,

4:1919–1920
Supermom, 4:1951

Supernatural beings, 2:735
Supine position, 4:1787–1789
Support groups

anorexia nervosa, 1:119
bipolar disorder, 1:254
bulimia nervosa, 1:307
child abuse, 1:395
cri du chat syndrome, 1:530
hearing impairment, 2:856
impulse control disorders, 3:994
parental, 1:84
peer, 1:151
peroxisomal disorders, 3:1424
pervasive developmental disorders,

3:1435
Prader-Willi syndrome, 3:1497
psoriasis, 3:1529
psychosocial personality disorders,

3:1534
retinoblastoma, 3:1582
substance abuse, 4:1785
sudden infant death syndrome,

4:1789–1790
Supravalvular aortic stenosis (SVAS),
4:1943

Supreme Court
bilingual education, 1:242
sodomy, 2:918

Surfactant, premature infants and,
3:1500, 1568, 1569, 1570

Surgery
abdominal, 3:974, 975
bariatric, 3:1338
brain, 3:1343
cytoreductive, 1:323
debulking, 1:323
decompression, 3:1390
FPDL, 1:262–263
for genital warts, 3:1416
intracranial bypass, 4:1767
limb salvage, 4:1613
orthognathic, 3:1361
plastic, 4:1891
for polydactyly and syndactyly,

3:1483–1484
prenatal, 3:1511–1517
reconstructive, 2:762
renal bypass, 3:1565
skull, 3:1369
tattooing, 4:1881
See also Laser surgery; Orthopedic

surgery
Surgical tattooing, 4:1881
Surrogate play, 3:1460
Survey of Income and Program
Participation (SIPP), 4:1952

Sustiva. See Efavirenz
Sutures, 1:519, 520
SVAS (Supravalvular aortic stenosis),
4:1943

Swaddling, 1:536
Swallowing disorders. See Dysphagia
Swallowing foreign objects, 2:781–785
Swallowing reflex, 3:1302
Sweat glands, 3:1521
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cystic fibrosis, 1:542–543
puberty, 3:1538
removal of, 2:936

Sweat retention syndrome. See Prickly
heat

Sweat test, 1:543, 4:1800–1801
Sweating, 3:1521

excessive, 2:935–937
from fever, 2:746
from heat disorders, 2:864

Swedish massage, 3:998, 1143
Swedish porphyria. See Acute
intermittent porphyria

Sweets. See Sugars
Swimmer’s ear. See Otitis externa
Swimming, 3:1372, 4:1727, 1731
Swimming reflex, 3:1303t
Swine flu vaccine, 2:764
Sydenham’s chorea, 3:1585
Symadine. See Amantadine
Symbolic play, 3:1460
Symmetral. See Amantadine
Symmetrical tonic neck reflex, 3:1302,
1303t

Symphytom, 2:792, 3:1155
Symphytum officinalis. See Symphytom
Symptomatic porphyria. See Porphyria
cutanea tarda

Syncope, 2:622–625
Syndactyly, 3:1396, 1482–1484, 1483
Syndrome of inappropriate antidiuretic
hormone (SIADH), 1:133

Synostosis, 1:519–523
Synovial glucose, 1:272
Synovial joints, 3:1047–1048
Synovial membrane, 3:1048
Syphilis, 4:1648–1653

antenatal testing for, 1:122
cerebrospinal fluid analysis for,

1:354–355, 355
endemic (Bejel), 1:231–232
perinatal infection, 3:1415, 1416,

1417
TORCH test for, 4:1854, 1855

Syringomyelia. See Chiari malformation
Systemic lupus erythematous, 2:755,
3:1323

Systemic onset juvenile arthritis,
3:1049, 1051

Systolic heart murmurs, 2:858, 859
Systolic pressure, 2:944, 946

T
T3 (triiodothyronine), 2:950, 961, 963
T4 (thyroxine), 2:950, 961
T and A surgery. See Adenoidectomy;
Tonsillectomy

T-cell deficiencies, 3:983
T cell-mediated drug allergies, 2:634
T cells (lymphocytes)

common variable immunodeficiency
and, 1:456

description, 3:1092, 1096
HIV infection, AIDS and, 2:910
hyper-IgM syndrome and, 2:938, 939
immune system development and,

3:979
immunity and, 3:982
psoriasis and, 3:1525
severe combined immunodeficiency

and, 4:1645
t-PA (tissue plasminogen activator),
3:1565, 4:1766

Tabacum, 3:1216
Tachycardia, 1:484, 3:1295
Tachypnea, 3:1295, 1467
Tacrolimus, 1:190
Tagamet. See Cimetidine
Takahashi, Michiaki, 1:387
Takayasu arteritis, 4:1903–1907
Talcum powder, 2:605
Talipes (clubfoot), 1:426–429, 427,
3:1276

Talipes calcaneus, 1:426–427, 427
Talipes equines, 1:426–427, 427
Talipes valgus, 1:426–427, 427
Talipes varus, 1:426–427, 427
Tamiflu. See Oseltamivir
Tamoxifen, 1:369
Tampons, 3:1166, 4:1861–1892
Tanacetum parthenium. See Feverfew
Tanner, J.M., 3:1536
Tanner Stages, 3:1536
Tannic acid, 2:936
Tanning beds, 3:1528, 4:1798
Tantrums, 4:1803–1804

acting out as, 1:14, 15
aggressive behavior and, 1:41
conduct disorder and, 1:470
developmental delay and, 2:594
discipline for, 2:617

TAO. See Troleandomycin
Tap water. SeeWater
TAPS (Test of Auditory Perceptual
Skills), 1:211, 212

Tar skin preparations, 1:190
Taraxacum mongolicum. See Dandelion
Targeted molecular therapy, 1:322–324
Tars, cigarette, 4:1687–1688, 1689
Task assessments, 1:171
TAT (Thematic Apperception Test),
1:171, 411, 4:1731, 1829–1830

Tattoos. See Piercing and tattoos
Taurodontism, 3:1057
Tavist. See Clemastine
Tay-Sachs disease, 4:1804–1807, 1805

amniocentesis for, 1:93
hypotonia and, 2:965
lipidoses and, 3:1106–1107

Tazarotene, 3:1528
Tazorac. See Tazarotene
TBE (transitional bilingual education),
1:242

TCA (trichloroacetic acid), 3:1416,
4:1933

Tea
caffeine in, 1:317, 318

for hyperhidrosis, 2:936
Tea tree oil

burns, 1:314
common colds, 1:454
poison ivy, oak, and sumac, 3:1471
ringworm, 3:1590
staphylococcal infections, 4:1740
wounds, 4:1958

TEACCH (Treatment and Education of
Autistic and Communication
Handicapped Children), 1:215

Teachers, 4:1695
Tears, 1:235
Teasing, 4:1661–1662
Teenagers. See Adolescence
Teeth

baby, 2:563–564, 566, 567, 3:1355,
1359, 1421

broken, 2:569
brushing, 3:1355
care of, 3:1354–1356
development of, 2:563–568, 3:1028
discolored, 2:566, 3:1354
extraction, 3:1359
malocclusions of, 2:565,

3:1134–1136, 1135, 1357–1358,
1369

permanent, 2:563, 564, 566,
569–570

re-implanted, 2:569
trauma to, 2:568–570, 3:1154
wisdom, 2:566–567
See also Terms beginning with Tooth

Teething, 1:535, 2:564–565
Tegison. See Etretinate
Tegretol. See Carbamazepine
Telangiectasia

ataxia, 1:181, 182
hereditary hemorrhagic, 2:892–893

Telecommuting, 4:1953
Telemetry, 1:402
Television habits, 4:1807–1809, 1809t

language development and, 3:1077
oppositional defiant disorder and,

3:1350
sleep disorders and, 4:1679, 1683

Television rating systems, 4:1808
Telogen effluvium, 1:76, 77, 78
Telogen phase, 1:76, 77
Tempeh, 4:1910
Temper tantrums. See Tantrums
Temperament, 3:1425, 1426, 1431,
4:1809–1815
approaches to, 4:1810–1813
Bayley Scales for, 1:224
bonding and, 1:275
creativity and, 1:528
crying and, 1:534, 535
malleability of, 4:1812
shyness and, 4:1659
sleep and, 4:1677
time-out procedure and, 4:1843

Temperament (Buss), 4:1811
Temperature, and exercise,
3:1245
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Temporomandibular joint (TMJ)
syndrome, 3:1358

Tendinitis, 4:1731
Tendon release surgery, 4:1707
Tendon transfer surgery, 1:352, 3:1222,
4:1708

Tendons, extensor, 2:927
Tenormin. See Atenolol
Tenotomy, 1:352, 4:1961
TENS (Transcutaneous electrical nerve
stimulation), 3:1390, 1491

Tension headache, 2:848–850
Teratomas, sacrococcygeal, 3:1512,
1513–1514

Terbutalin, 3:1514
Terman, Lewis, 1:439, 4:1736
Terpin hydrate, 1:516
TerraNova, Second Edition, 1:318
Terrorism, 4:1867
Terrors, night, 3:1310–1312, 4:1677,
1678, 1681–1682, 1683

Teslac. See Testolactone
Test anxiety, 1:319, 3:1189, 1532,
4:1737

Test of Auditory Perceptual Skills
(TAPS), 1:211, 212

Test of Language Development, 3:1081
Test of Nonverbal Intelligence, 2:591
Testes. See Testicles
Testicles

in Klinefelter syndrome, 3:1057
in puberty, 3:1536
twisted, 4:1815–1816
undescended, 2:956, 959,

4:1895–1897, 1896
Testicular cancer, 4:1896–1987
Testicular examination, 1:322
Testicular torsion, 4:1815–1816, 1816
Testolactone, 1:474
Testosterone

adolescence and, 1:33
hypogonadism and, 2:955, 956, 957,

958
Klinefelter syndrome and, 3:1055,

1056–1057
Tests

readiness, 2:586, 590
standardized, 1:169, 171–172, 243,

319, 2:587
See also specific test names

Tetanus, 1:112, 264, 4:1816–1819
Tetanus injections

burns, 1:313
fingertip injuries, 2:761
frostbite, 2:801
human bites, 2:927, 928
snake bites, 1:267

Tetanus toxoid, 2:640, 3:1544, 4:1901
Tetanus vaccine, 2:640–641,
4:1899–1901
effectiveness of, 4:1817
injuries from, 1:404, 405
schedules, 4:1818

Tetracyclines, 1:134–135, 4:1819–1821
for acne, 1:8, 129

allergies to, 2:635
for bejel, 1:232
for bronchitis, 1:300
for conjunctivitis, 1:498–499
fetal development and, 2:903
for inclusion conjunctivitis, 3:996
isotretinoin and, 1:130
nonsteroidal anti-inflammatory

drugs and, 3:1318
for pneumonia, 3:1468
for rat-bite fever, 3:1559
for stomatitis, 4:1750
for trachoma, 4:1872

Tetralogy of Fallot, 1:485, 488, 2:626,
4:1821–1823, 1822

Texas, Lawrence v., 2:918
Thailand, 4:1824
Thalamotomy, 3:1222
Thalassemia, 1:106–109, 4:1823–1829

causes of, 1:106, 4:1824–1825
demographics, 1:107, 4:1824
diagnosis, 1:108, 4:1826–1827
fetal hemoglobin test for, 2:744, 745,

746
red blood cell indices for, 3:1560
treatment, 1:108–109, 4:1827

Thalassemia minor (homozygous),
4:1824

Thalassemia minor (trait), 2:745, 746
Thalidomide, 1:476
Theft. See Stealing
Thematic Apperception Test (TAT),
1:171, 411, 3:1531, 4:1829–1830

Theo-24. See Theophylline
Theo-Dur. See Theophylline
Theolair. See Theophylline
Theophylline

for asthma, 1:177
for cystic fibrosis, 1:544
gastroesophageal reflux disease and,

2:813
with oral contraceptives, 3:1353

Theoretical thought, 1:459
Therapeutic baths, 4:1830–1832
Therapeutic heat. See Hyperthermia
Therapeutic massage. SeeMassage
therapy

Therapeutic plasma exchange. See
Plasmapheresis

Therapeutic play. See Play therapy
Therapeutic wilderness programs, 1:82,
83

Thermal burns, 1:312, 313–314, 315
Thermometers, 2:747, 748
Thermoreceptive nociceptors, 3:1385
Thermoregulation, 2:863
Thermotherapy. See Hyperthermia
Thiamin deficiency, 4:1920
Thiamine, 3:1087
Thimersol

autism and, 1:407, 4:1938–1939
hepatitis B vaccine and, 2:886
in vaccines, 3:1164, 4:1938–1939

Thinking. See Thought
Thinking personality type, 3:1260

Thinness, 1:117
Third-degree burns, 1:312–316, 314
Thomas, Alexander, 4:1810–1811
Thoracoamniotic shunting, 3:1513, 1515
Thorazine. See Chlorpromazine
Thought

absolute, 1:442
abstract, 1:33, 439–440, 441
in adolescence, 1:33–34
convergent, 1:526
critical, 1:527
divergent, 1:526
hypothetical, 1:441
mental status examination for,

3:1308
theoretical, 1:459
video games and, 4:1916

Thrasher, Frederick, 2:805
Three-day measles. See Rubella
3,4-Dihydroxyphenylalanine, 1:46
Throat cultures, 3:1586, 4:1832–1834

polio, 3:1479
rabies, 3:1544
strep throat, 4:1756
tonsillitis, 4:1847

Thrombin, 1:429
Thrombocyte count. See Platelet count
Thrombocytes. See Platelets
Thrombocytopenia, 1:429–433, 3:1459
Thrombocytopenia purpura, idiopathic,
3:971–973

Thrombocytosis, 3:1459
Thrombosis

cerebral, 4:1762–1763, 1770
renal vein, 3:1564–1567

Thrush, 1:326–327, 328, 3:1040, 1383,
4:1834

Thuja, 3:1590
Thuja occidentalis. See Thuja
Thumb sign, 2:691, 3:1140
Thumb sucking, 3:1381–1383,
4:1835–1836, 1836
candidiasis and, 1:326
lisping and, 3:1109
malocclusion from, 3:1134, 1135

Thyme
alopecia, 1:78
common colds, 1:454
constipation, 1:502
sinusitis, 4:1671
sore throat, 4:1702
staphylococcal infections, 4:1740

Thymus
DiGeorge syndrome and, 2:610
immune system development and,

3:979
Thymus transplantation

ataxia telangiectasia, 1:183, 185
DiGeorge syndrome, 3:984

Thyroid cancer, 3:1234, 1235
Thyroid disease

high-risk pregnancy and, 2:903
hyperthyroidism, 2:950–952, 951,

3:1171, 1172, 1183
See also Hypothyroidism
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Thyroid gland, 2:961
Thyroid hormone replacement therapy,
2:963

Thyroid hormones, 2:961–964
Thyroid scans, 2:950–951
Thyroid stimulating hormone (TSH),
2:950, 961

Thyroid storm, 2:950, 951
Thyroidectomy, 2:951, 961, 3:1235
Thyroiditis, Hashimoto’s, 2:961
Thyroxine (T4), 2:950, 961
TIA (Transient ischemic attack),
4:1763, 1764

Tiapride, 4:1860
TIBC (Total iron-binding capacity),
3:1032

Ticks
encephalitis from, 2:675
Lyme disease from, 3:1116–1121
Rocky Mountain spotted fever,

3:1591–1593
Tics, 4:1836–1843

causes of, 4:1838–1839
demographics, 4:1838
diagnosis, 4:1839–1840
from movement disorders, 3:1219,

1221
in Tourette syndrome, 4:1857–1861
treatment, 4:1840–1841
trichotillomania and, 4:1878

TIG (Human tetanus immunoglobulin),
4:1818

Tilt-table testing, 2:623
Time-out procedure, 2:617,
4:1843–1846

Tinactin, 3:1590
Tinea capitis. See Scalp ringworm
Tinea captis. See Ringworm
Tinea corporis. See Body ringworm
Tinea cruris. See Groin ringworm
Tinea unguium. See Nail ringworm
Tingling, 3:1322–1325
Tinnitus, 3:1059, 1411, 1412
Tirchobezoars, 4:1881
Tiredness, 1:535
Tissue plasminogen activator (t-PA),
3:1565, 4:1766

Titanium dioxide, 1:315, 4:1798
Titanium frames, 2:716–717
Titmus II Vision Tester Color
Perception Test, 1:450

Tizanidine, 3:1221, 4:1706
TLC (total lung capacity), 3:1540, 1541
TMJ syndrome, 3:1358
Tobacco

abuse of, 4:1783
asthma and, 1:174
breastfeeding and, 3:1064
cancer and, 1:321
chewing, 4:1689
demographics, 4:1784
hives from, 2:914
statistics, 1:21–22
See also Smoking

Tobramycin, 2:682

Tocolytics, 3:1514, 1515
Tocopherol. See Vitamin E
Toddler elbow. See Nursemaid’s elbow
Toddlers

abandonment of, 1:2
acting out in, 1:14, 16
adaptive behavior scales for,

1:17–21
aggressive behavior in, 1:41
anemia in, 1:105
ataxia telangiectasia in, 1:182
attachment behavior and, 1:201
bites by, 2:927, 928
bonding and, 1:274
cardiopulmonary resuscitation for,

1:339
chickenpox vaccine for, 1:386, 389
child abuse in, 1:393, 394
cognitive development in, 1:440
creativity in, 1:526–527
day care for, 2:551, 554
death and, 2:556
dental trauma in, 2:569
development tests for, 2:587–588,

592
developmental delay in, 2:594
developmental milestones for,

4:1938
discipline for, 2:618
divorce and, 2:619–620
drawings by, 2:630, 757
drowning in, 4:1604
falls by, 4:1605
fear in, 2:735
fever of unknown origin in, 2:751
fine motor skills in, 2:757, 758t, 759
flu vaccine for, 2:763
gender identity in, 2:818, 820–821
gross motor skills in, 2:824, 825t
hand-eye coordination in, 2:836
handedness in, 2:834
hemophilia in, 2:872
intelligence in, 3:1013
intramuscular injection sites for,

1:68
iron-deficiency anemia in, 3:1032
iron sources for, 3:1033
lactose intolerance in, 3:1066
language acquisition in, 1:241
language development in, 1:459,

3:1073–1074, 1075–1076, 1076t
masturbation by, 3:1149
motion sickness in, 3:1214
nasal trauma in, 3:1285
negative behavior in, 2:594
nightmares in, 3:1313
nursemaid’s elbow in, 3:1325
nutrition recommendations for,

3:1328–1329
parent relationships with, 3:1393
peer acceptance and, 3:1403
peer pressure and, 3:1406
personality development and, 3:1425
play and, 3:1462–1463, 1463
poisoning in, 4:1604

pre-operational stage in, 1:439
security objects for, 4:1632–1633
self-esteem in, 4:1638–1639
sibling rivalry and, 4:1662
sleep needs of, 4:1677
social competence in, 4:1697t
speech development in, 4:1716
stranger anxiety in, 4:1754
subdural hematoma in, 4:1781
television habits of, 4:1807
thumb sucking by, 4:1835
time-out procedure for, 4:1843
toilet training for, 4:1844–1846
toys for, 4:1866–1867, 1868t
twins as, 4:1893
vegetarianism for, 4:1910
video games for, 4:1916
vision development in, 2:714
well-baby examination for,

4:1936–1940
Toenail abnormalities, 3:1275–1277
Toenail ringworm, 3:1589–1591
Toes

hammer, 3:1138
malformations of, 3:1482–1484

TOF (tetralogy of Fallot), 1:485, 488,
4:1821–1823, 1822

Tofranil. See Imipramine
Tofu, 4:1910
Toilet training, 4:1844–1846

bed-wetting and, 1:227
constipation and, 1:500
encopresis and, 2:679
Hirschsprung’s disease and, 2:908
night terrors and, 3:1312
nighttime, 4:1845

Tolectin. See Tolemtin sodium
Tolemtin sodium, 3:1316
Tolerance, drug, 4:1783
Tomatoes, 3:1474
Tomboys, 2:819, 821
Tone of voice, 1:460
Tongue, strawberry, 4:1619
Tongue thrusting, 3:1109, 1110
Tonic-clonic seizures, 1:142, 2:737,
4:1633–1634

Tonic neck reflex, 3:1302, 1303t
Tonsillectomy, 1:25, 26, 4:1847
Tonsillitis, 1:25–27, 4:1846–1848

lymphadenitis and, 3:1122
from strep throat, 4:1755

Tonsils, 3:979
Tonsure trichotillomania, 4:1879
Tooth decay, 3:1354, 1360, 1361,
4:1849–1852, 1851
baby bottle, 2:565, 3:1355,

4:1849–1850
in baby teeth, 2:567
fluoridation for, 2:765–769, 768
malocclusion and, 3:1135
with pacifiers, 3:1382
from sugar, 3:1328
toothache from, 4:1849, 1853

Tooth extraction, 3:1359
Toothache, 4:1849, 1852–1854
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Toothbrushing, 4:1749
Toothpaste, fluoridated, 2:766,
4:1850–1851

Top-level reaching, 2:757
Topamax, 1:142
Topical antibiotics, 1:136–138

acne, 1:8
birthmarks, 1:261
conjunctivitis, 1:498
impetigo, 3:992
otitis externa, 3:1372
rash itching, 3:1556–1557
stys and chalazia, 4:1779
wounds, 4:1958

Topical fluorides, 2:765, 768
Topical medications

for alopecia, 1:78
for atopic dermatitis, 1:190
chemotherapy, 1:370
for hyperhidrosis, 2:936
for psoriasis, 3:1528
stimulants, 4:1746

Topiramate, 1:142
Topoisomerase inhibitors, 1:369
Toradol. See Ketorolac
TORCH syndrome, 4:1855
TORCH test, 1:349, 4:1854–1857
Torrance Test of Creative Thinking,
1:526

Torticollis. SeeWryneck
TOT collar, 4:1961
Total communication approach, 2:856
Total iron-binding capacity (TIBC),
3:1032

Total lung capacity (TLC), 3:1540, 1541
Total parenteral nutrition (TPN), 2:689

See also Parenteral nutrition
Total plexus palsy, 1:281–288
Total proteins, cerebrospinal fluid,
1:354, 355

Total serum bilirubin (TSB),
1:245–246, 248

Total serum cholesterol, 1:417
Touch, 1:459, 3:1143
Touch Research Institutes, 3:997
Tough Love program, 1:51–52
Tourette syndrome, 4:1837–1841,
1857–1861
obsessive-compulsive disorder and,

3:1341
self-mutilation and, 4:1642
stimulant drugs and, 4:1747

Toxic megacolon, 4:1656–1657
Toxic shock syndrome, 4:1861–1863

description, 4:1739
staphylococcal, 4:1738
streptococcal, 4:1758, 1760
tampons and, 3:1166

Toxicondendron diversilobum. See
Poison oak

Toxicondendron radicans. See Poison
ivy

Toxicondendron vernix. See Poison
sumac

Toxins

food poisoning from, 2:775, 776
numbness and tingling from, 3:1323

Toxoplasma gondii, 4:1863–1865
Toxoplasmosis, 4:1863–1865

jaundice and, 3:1044
TORCH test for, 4:1854, 1855

Toy Industry Association, 4:1866
Toys, 3:1462–1463, 4:1866–1869,
1868t
gender identity and, 2:821
hand-eye coordination and,

2:837
labeling, 4:1866
violent, 4:1867–1868

TPN (total parenteral nutrition), 2:689
See also Parenteral nutrition

Trace minerals, 3:1176, 1177–1178,
1182

Trachea, 3:1465
Tracheal intubation, 4:1761
Tracheoesophageal fistula, 2:699–702,
4:1869–1870

Tracheostomy, 2:691, 3:1254
Tracheotomy, 4:1761, 1817
Trachoma, 4:1870–1873, 1871
Traction

bed rest for, 3:978
for fractures, 2:791
for neck injuries, 3:977

Tramadol, 1:141
Tranquilizers

abuse of, 4:1783
acne from, 1:8
for autism, 1:214
for hyperhidrosis, 2:936
for night terrors, 3:1311
SSRIs and, 1:141
stuttering from, 4:1776

Trans-fatty acids, 1:419
Transcranial magnetic stimulation,
repeated, 1:253

Transcription factor TWIST, 1:521
Transcutaneous electrical nerve
stimulation (TENS), 3:1390, 1491

Transderm-Scop. See Scopolamine
Transderm-V. See Scopolamine
Transdermal system (E-TRANS),
3:1282

Transesophageal echocardiography,
3:1139

Transfer factor, 4:1949
Transformed migraine headache,
2:848–850

Transfusion therapy. See Blood
transfusions; Platelet transfusions

Transient aplastic crisis, 2:755, 756
Transient (stress) hyperglycemia,
2:933–934

Transient hypogammaglobulinemia,
3:987–988

Transient ischemic attack (TIA),
4:1763, 1764

Transient tic disorder, 4:1836–1841
Transitional bilingual education (TBE),
1:242

Translocation (genetic), 2:625, 3:1396,
1494

Transplantation
pancreatic, 2:601

Transposition of the great arteries,
1:485, 488, 489, 4:1873–1875

Transracial adoption, 1:37–38
Transsexuality, 2:819, 821–823, 3:1205
Transverse deficiency, 1:476–478
Transverse fractures, 2:789
Tranylcypromine

bipolar disorder, 1:253
mood disorders, 3:1207
phobias, 3:1442

TRAP (Twin-twin reverse arterial
perfusion), 3:1512, 1514

Trastuzumab, 1:374
Trauma

concussion from, 1:463–466
dental, 2:568–570, 3:1154
maxillofacial, 3:1151–1156
sports injuries from, 4:1730

Traumatic amputation, 4:1875–1878,
1877

Traumatic shock, 4:1958
Travel

rabies and, 3:1543, 1546
rubella and, 3:1597
vaccination for, 3:1200–1201,

4:1900
Travel advisories, 1:115
Traveler’s diarrhea, 2:607, 609, 4:1656,
1658

Trazodone, for headache, 3:1389
Treatment and Education of Autistic and
Communication Handicapped
Children (TEACCH), 1:215

Tremor, 3:1218–1219
Trench mouth, 3:1419
Treponema carateum, 3:1450
Treponema pallidum, 4:1648, 1855
Treponema pallidum endemicum, 1:231
Treponematoses, 1:231, 3:1450
Tretinoin

for acne, 1:8, 9, 127–129
isotretinoin and, 1:130
side effects, 1:130

Tri-estrogen, 1:90, 3:1346
Triamcinolone, 1:330
Triangular relationships, 2:732
Trichloroacetic acid (TCA), 3:1416,
4:1933

Trichotillomania, 3:1341, 4:1878–1883,
1882
alopecia from, 1:77
impulse control disorders and,

3:992–994
self-mutilation and, 4:1642

Trichotillomania Impairment Scale,
4:1880

Trichotillomania Learning Center,
4:1881–1882

Trichotillomania Severity Scale, 4:1880
Trichotillophagia, 4:1881
Tricuspid atresia, 1:485, 489
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Tricyclic antidepressants, 1:139
for attention-deficit/hyperactivity

disorder, 1:205
for bipolar disorder, 1:252
constipation and, 1:501
for depressive disorders, 2:574
interactions with, 1:141
for irritable bowel syndrome, 3:1038
for pain, 1:97
side effects, 1:140
for trichotillomania, 4:1880

Trientine, 3:1185
Triethanolamine, 3:1101
Trifolium pratense. See Red clover
Trigger point massage, 3:1143
Triglycerides

antiacne drugs and, 1:129
diabetes mellitus and, 2:598
hypercholesteremia and, 1:417, 418

Trigonocephaly, 1:519–523, 522
Trihexyphenidyl, 1:352, 3:1221
Triiodothyronine (T3), 2:950, 961, 963
Trilateral retinoblastoma, 3:1575, 1576,
1580, 1582

Trileptal. See Oxcarbazepine
Trillium, 3:1320
Trimethoprim, 1:547, 548, 3:1469
Trimethoprim/Sulfamethoxazole. See
Sulfamethoxazole/Trimethoprim

Trimipramine, 1:139
Trimox. See Amoxicillin
Trimpex. See Trimethoprim
Trinucleotide repeat expansion, 3:1268,
1269, 1270

Triphasic oral contraceptives, 3:1351
Triple screen test, 1:122
Triplets, 1:348, 3:1236, 1237
Triploidy. See Trisomy syndromes
Triptan drugs, 2:850
Trisomy 7, 1:481
Trisomy 9, 1:481
Trisomy 13. See Patau syndrome
Trisomy 18. See Edwards’ syndrome
Trisomy 16-18. See Edwards’ syndrome
Trisomy 21. See Down syndrome
Trisomy E. See Edwards’ syndrome
Trisomy syndromes

congenital brain defects and, 1:481
neonatal jaundice and, 3:1299
ultrasound for, 1:122

Troleandomycin (TAO), 1:135, 3:1353
Tropical sprue, 2:685
Truancy, 4:1883–1885

child abuse and, 1:393
vs. school phobia, 4:1624–1625

True hermaphrodites, 3:1019–1021
Truncal hyperhidrosis, 2:936
Truncus arteriosus, 1:484
Trust, 1:200
Truth, 3:1114, 1115
Trypsin, 3:1021
Tryptophan, 4:1911
TSB (total serum bilirubin), 1:245–246,
248

TSC gene, 4:1888

TSH test, 2:950, 961
TTTS (twin-twin transfusion
syndrome), 3:1512, 1517

Tubal ligation, 1:507–510
Tube feeding. See Enteral nutrition;
Feeding tubes

Tuberculin skin tests, 4:1886
Tuberculosis, 4:1885–1887, 1887

chickenpox vaccine and, 1:390
cough from, 1:515
drug-resistant, 4:1886
fever of unknown origin and, 2:751
lymphadenitis and, 3:1122
measles and, 3:1157
whooping cough and, 4:1941

Tuberculosis vaccine, 4:1886–1887,
1899

Tuberous sclerosis, 4:1887–1889
Tubular orthosis for torticollis (TOT)
collar, 4:1961

Tubulointerstitial nephritis, 2:635
Tularemia, 2:751
Tumeric, 4:1702, 1735
Tumor cells. See Cancer cells
Tumor markers, 1:322
Tumor suppressor proteins, 3:1576
Tumors

benign, 1:320, 4:1887–1889
dwarfism from, 3:1454, 1455
prenatal surgery for, 3:1512, 1517
sex hormones and, 3:1537–1538
See also Cancer

Turkish ancestry, 2:724
Turner-Keiser syndrome. See Nail-
patella syndrome

Turner neurocognitive phenotype,
4:1890

Turner syndrome, 4:1889–1892, 1891
amenorrhea and, 1:89
anabolic steroids for, 1:95
coarctation of the aorta and, 1:434
dwarfism and, 2:644–645
hypogonadism and, 2:955, 957
ultrasound for, 1:122

Turning, chest physical therapy, 1:376,
377

Turtles, 4:1609
Twelve-step programs

addiction, 1:23
alcoholism, 1:50, 51
substance abuse, 4:1785

Twin-to-twin transfusion syndrome,
3:1299

Twin-twin reverse arterial perfusion
(TRAP), 3:1512, 1514

Twin-twin transfusion syndrome
(TTTS), 3:1512, 1517

Twins, 3:1236–1239, 4:1892–1894,
1894
bed-wetting, 1:227
birth order and, 1:256
breech birth and, 1:296
cerebral palsy and, 1:348
Chiari malformation and, 1:380
clubfoot, 1:427

creativity, 1:528
demographics, 4:1893
dichorionic-diamniotic, 3:1236
fraternal, 1:227, 3:1236, 1237,

4:1892–1894
handedness, 2:834
monochorionic, 3:1512
monochorionic-diamniotic, 3:1236
monochorionic-monoamniotic,

3:1236
prenatal surgery and, 3:1512, 1514,

1517
shyness, 4:1659
spontaneous resorption of, 3:1237
See also Identical twins; Multiple

pregnancy
21-Hydroxylase, 1:472–473
25-Hydroxy-vitamin D, 4:1917, 1918
Twisted neck. SeeWryneck
2-CdA. See Cladribine
2-Chlorodeoxyadenosine. See
Cladribine

2-Phenoxy ethanol, 4:1939
Tylenol. See Acetaminophen
Tympanic membrane. See Eardrum
Tympanometry, 2:855
Tympanometry tests, 3:1374
Tympanoplasty, 3:1412
Tympanostomy. SeeMyringotomy
Tympanotomy. SeeMyringotomy
Tympanum perforation. See Perforated
eardrum

Type 1 (insulin dependent) diabetes
mellitus, 2:597–604
blood sugar tests for, 1:270
celiac disease and, 1:345
hyperglycemia and, 2:932–933
hypoglycemia and, 2:952–955
hypogonadism and, 2:957
type 1A (immune-mediated), 2:598
type 1B (idiopathic), 2:598

Type 2 (noninsulin dependent) diabetes
mellitus, 2:597–604
blood sugar tests for, 1:270
hyperglycemia and, 2:932–933
hypoglycemia and, 2:952
Turner syndrome and, 4:1890

Typhoid fever, 2:682
Typhoid vaccine, 4:1899
Tyramine, 1:141, 253
Tyrosine, 1:45–46, 3:1436, 1437, 1438
Tzanck test, 1:445

U
Ubidecarenone. See Coenzyme Q10
Ubiquinone. See Coenzyme Q10
Ubiquitin, 1:110
Ukraine adoption programs, 1:38
Ulcerative colitis, 2:903, 4:1793
Ulcers

cold sores, 1:444
corneal, 1:514

U
lcers
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decubitus, 3:978
foot, 2:601
gastric (stomach), 1:99, 3:1291
mouth, 2:938
pressure, 4:1722
vasculitic, 2:582, 584
See also Canker sores; Cold sores

Ulna, 3:1325
Ulnar nerve, 3:1323
Ultra-lente insulin, 2:600
Ultrasound

antenatal, 1:122
antepartum, 1:124–127
breech birth, 1:295, 401
congenital amputation, 1:476
congenital hip dysplasia, 1:494
diaphragmatic hernia, 2:895
doppler, 1:125
eosinophilic gastroenteropathies,

2:687
extracorporeal membrane

oxygenation and, 2:709
gestational age, 3:1501
ileus, 3:974
intestinal obstruction, 3:1023
intrauterine growth retardation,

3:1027
jaundice, 3:1045
Marfan syndrome, 3:1139
melanoma, 3:1203
multiple pregnancy, 3:1238
osteogenesis imperfecta, 3:1366
Patau syndrome, 3:1397
prenatal surgery and, 3:1513
retinoblastoma, 3:1577, 1582
risks of, 1:123
spina bifida, 4:1718
testicular torsion, 4:1815
vascular, 3:1565

Ultraviolet light B (UVB), 3:1528
Ultraviolet light therapy. See
Phototherapy

Ultraviolet radiation
albinism and, 1:44, 46
cancer and, 1:321
corneal abrasion from, 1:512
lens-coatings for, 2:716
sunburn from, 4:1795–1796
sunscreen for, 4:1797–1798
vitamin D deficiency and,

4:1917–1918, 1919
See also Radiation exposure

Umbilical blood sampling, 2:795
Umbilical cord prolapse, 1:295–296,
361

Umbilical hernia, 2:893–895, 896
Undernutrition, 3:1130
Undescended testes, 2:956, 959, 3:1396,
4:1895–1897, 1896

Undifferentiated schizophrenia, 4:1621
Unemployment, 2:729, 787
Unicoronal synostosis, 1:519–523
Unifocal retinoblastoma, 3:1575, 1579
Uniform Child Custody Jurisdiction
Act, 1:397–398

Unilateral retinoblastoma, 3:1580
Uninhibited children, 4:1812, 1813
Uniparental disomy, 3:1493
Unipolar depression, 3:1205
Unipolar SCM release, 4:1961
United States Fire Administration
(USFA), 4:1605

Universal/Ethical Principles stage,
3:1210

Unwanted pregnancy, 1:467
Upper gastrointestinal endoscopy,
2:814

Upper GI series
eosinophilic gastroenteropathies,

2:687
gastroesophageal reflux disease,

2:814
ileus, 3:974

Upper jaw expansion devices, 3:1359
Upper respiratory tract infections

adenovirus infections and, 1:27–29
common cold, 1:452–455
otitis media from, 3:1374, 1376

Urban areas, 1:150, 243
Ureter anomalies, 1:495–497,
4:1912–1914

Ureterovesical valve, 1:495
Urethral meatus, 2:959
Urethritis, 1:545
Urinalysis

antenatal, 1:121–122
glucose, 1:272
hypertension, 2:946
poisoning, 3:1475
porphyrias, 3:1488
renal vein thrombosis, 3:1565
seizures, 4:1636
vasculitis, 4:1906

Urinary bladder. See Bladder
Urinary tract disorders, 4:1718, 1719
Urinary tract infections

circumcision and, 1:420
congenital bladder anomalies and,

1:478–479
cystitis, 1:545–548
enterobacterial, 2:681
gender differences in, 1:546–547
lower, 1:546
perinatal infections and, 3:1415
recurrent, 1:546, 547
spinal cord injuries and, 4:1723
ureter anomalies and, 1:495, 496
vesicoureteral reflux and, 4:1913

Urinary tract obstruction surgery,
3:1511, 1513

Urination, neonatal reflex, 3:1302
Urine

ammonia, 2:604
ureter anomalies and, 1:495–497

Urobilinogen, 3:1488
UROD gene (Uroporphyrinogen
decarboxylase), 3:1487

Urogenital defects, 1:496
Uroporphyrinogen III cosynthase gene
(UROS), 3:1487

Uroporphyrinogen decarboxylase gene
(UROD), 3:1487

UROS gene (uroporphyrinogen III
cosynthase), 3:1487

Urtica dioica. See Nettle
Urtica urens, 2:913
Urticaria, 1:69, 2:913–915

See also Hives
Urushiol oil, 3:1469–1472
U.S. Census Bureau

abandonment, 1:1
adoption, 1:37
divorce, 2:619
single-parent families, 4:1667
stepfamilies, 4:1744

U.S. Constitution, Equal Protection
Clause, 1:309, 2:920

U.S. Court of Federal Claims, 1:406
U.S. Department of Agriculture

canning, 1:279
nutrition, 3:1133

U.S. Department of Commerce,
4:1952

U.S. Department of Education
bilingual education, 1:243
dropouts, 4:1713
early childhood education,

2:655–656
home schooling, 2:915
mental retardation, 3:1014
preschool special education, 4:1711
truancy, 4:1883–1884

U.S. Department of Health and Human
Services
adoption, 1:37
child abuse, 1:392
Childhood Vaccine Injury Act and,

1:406
depressive disorders, 2:576
inhalant abuse, 3:1285
nutrition, 3:1133
physical education, 4:1728
single-parent families,

4:1667–1668
suicidal behavior, 4:1791
See also Agency for Health Care

Policy and Research
U.S. Department of Justice

bullies, 1:310
gangs, 2:805
runaways, 3:1600
truancy, 4:1883

U.S. English, Inc., 1:243
U.S. General Accounting Office, 2:788
U.S. Public Health Service,
3:1502–1503

U.S. Surgeon General, 2:573
USFA. See United States Fire
Administration

Uterine bleeding, dysfunctional,
3:1168

Uterine cancer, 1:321
Uterine contractions, 1:399–400, 402,
2:670–673

Uterine surgery, prenatal, 3:1513

U
ln
a

2172 GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



UV radiation. See Ultraviolet radiation
Uveitis, 1:512

V
V-chip technology, 4:1808
VABS (Vineland Adaptive Behavior
Scales), 1:19–20, 2:742, 3:1171

Vaccination, 4:1899–1903
immunocompromised children and,

3:980–981
minority groups, 3:1193
reaction to, 4:1939
risks, 4:1901
schedules, 3:1200, 4:1899, 1900t,

1937–1938
T and B cells in, 3:979
for travel, 3:1200–1201, 4:1900

Vaccine Adverse Event Report, 3:1549
Vaccine Injury Table, 1:405–406
Vaccine-related injuries, 1:404–408
Vaccines, 4:1899–1903

adenovirus, 1:29
allergic purpura and, 1:54
anthrax, 4:1899
ataxia telangiectasia and, 1:183
autism and, 1:407, 3:1241–1242,

4:1938–1939
autoimmune disease and,

4:1938–1939
Bacille Calmette-Guerin (BCG),

4:1886–1887
Childhood Vaccine Injury Act on,

1:404–408
cholera, 4:1899
compensation for, 1:406–407
description, 4:1899
diphtheria, 4:1899–1901
DTaP, 4:1818
for encephalitis prevention,

2:677–678, 4:1899
flu, 1:61, 3:1006, 4:1938
gastroenteritis, 1:405
HAVRIX(r), 2:879
hepatitis A, 2:879, 4:1899–1901
herpes simplex, 2:899
human diploid cell, 3:1544–1545,

1548
hypotonia and, 2:965
immune system development and,

3:980–981
inactivated, 2:763
Japanese encephalitis, 4:1899
live attenuated, 2:763, 3:987,

4:1820
Lyme disease, 3:1120
LYMErix, 3:1120
measles, 1:405, 3:1158–1159,

1199–1202, 4:1899–1901
meningitis, 3:1161–1164, 4:1899
meningococcal meningitis,

3:1162–1164
meningococcemia, 3:1162, 1165

mercury in, 1:407, 3:1164,
4:1938–1939

monovalent, 3:1200
mumps, 1:405, 3:1199–1202, 1239,

1240–1242
nasal spray, 1:234, 4:1938
National Vaccine Injury

Compensation Program and,
1:390, 404–407

Neisseria meningitidis type B,
3:1165

plague, 4:1899
pneumococcal, 1:405, 3:1161,

4:1899–1901, 1900t, 1937
polysaccharide-protein conjugate,

3:989
Prevnar 7, 3:1161
PRP-D, 2:876
PRP-OMP, 2:876
rabies, 1:114, 2:677, 3:1154–1155,

1544–1545, 1546–1551, 4:1899
rotavirus, 2:811
rubella, 1:405, 3:1199–1202, 1597,

1598, 4:1899–1901
swine flu, 2:764
tetanus, 1:404, 405, 2:640–641,

4:1817, 1818, 1899–1901
tuberculosis, 4:1886–1887, 1899
typhoid, 4:1899
whooping cough, 1:404–405,

2:640–641, 4:1899–1901, 1940,
1942

yellow fever, 4:1899
See also specific vaccines

Vacuum-assisted delivery, 1:401
Vacuum extraction, cerumen, 1:358
Vagina, 1:546
Vaginal birth after a cesarean (VBAC),
1:360, 364, 401, 3:1001

Vaginal delivery, 1:296, 401
Vaginal discharge, 3:1538
Vaginitis, 1:326, 327, 3:1415
Vagistat-1, 1:327
Vagus nerve stimulation, 4:1636
Valacyclovir, 1:153

chickenpox vaccine and, 1:390
for cold sores, 1:445
for herpes simplex, 2:899
for sexually transmitted diseases,

4:1652
for shingles, 1:385

Valdecoxib, 1:99
Valerian

narcotics and, 3:1283
for sleep disorders, 4:1683
for substance withdrawal, 4:1785

Valium. See Diazepam
Valproate

bipolar disorder, 1:252, 253
febrile seizures, 2:740
mood disorders, 3:1207
trichotillomania, 4:1881

Valproic acid
for bipolar disorder, 1:252
for depressive disorders, 2:574

for epilepsy, 1:142
erythromycins and, 2:698
interactions with, 1:143
side effects, 1:143
sulfonamides and, 4:1794

Valtrex. See Valacyclovir
Values and creativity, 1:528
Values clarification education, 3:1211
Valve replacement surgery, 2:860
van Ermengem, Emile, 1:276
Vanadium, 1:253, 3:1177
Vanadium deficiency, 3:1177–1181
VAQTA(r) vaccine, 2:879
Varicella vaccine. See Chickenpox
vaccine

Varicella-zoster immune globulin
(VZIG), 1:385, 389

Varicella zoster virus (VZV)
acyclovir for, 1:152
chickenpox from, 1:383–387
otitis externa from, 3:1371
Ramsey-Hunt syndrome and, 1:235
shingles and, 1:385, 388
TORCH test for, 4:1854
See also Chickenpox vaccine

Varicose veins, 1:165
Variegate porphyria (VP), 3:1489
Varnishes, fluoride, 2:768
Vascular birthmarks, 1:259–263
Vascular disease, peripheral, 2:944
Vascular malformations, 1:259, 260,
4:1773

Vascular nevi, 1:259
Vascular purpura. See Allergic purpura
Vascular type Ehlers-Danlos syndrome,
2:661, 664

Vascular ultrasound, 3:1565
Vasculides, 4:1903–1909
Vasculitic ulcers, 2:582, 584
Vasculitis, 4:1903–1909

allergic purpura and, 1:53
causes of, 4:1904–1905
demographics, 4:1904
dermatomyositis and, 2:584
high-risk pregnancy and, 2:904–905
prognosis, 4:1907
symptoms, 4:1905–1906
treatment, 4:1906–1907

Vasectomy, 1:507–510
Vaso-occlusive pain, 4:1664
Vasoconstriction, 2:750
Vasopressin, 3:974
VBAC (Vaginal birth after a cesarean),
1:360, 364, 401, 3:1001

Vegan diet, 3:1051, 1330, 4:1909–1912
Vegetable oils, 1:419, 2:775, 3:1331
Vegetables, 3:1034
Vegetarian Resource Group, 3:1330,
4:1910

Vegetarianism, 3:1330–1331,
4:1909–1912
for high cholesterol, 1:418
juvenile arthritis and, 3:1051
vitamin supplements for,

4:1920–1922

V
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Vehicle accidents. SeeMotor vehicle
accidents

Veins
collapsed, 3:1030
varicose, 1:165

Velban. See Vinblastine
Velocity wounds, 4:1957
Velsar. See Vinblastine
Venereal disease. See Sexually
transmitted diseases

Venlafaxine, 1:139–140, 140
Venoarterial extracorporeal membrane
oxygenation, 2:708

Venom
insect, 3:1007–1008, 1010
jellyfish, 1:265, 267, 268
snake, 1:264, 265, 266, 267, 268
spider, 1:264, 265, 266, 267, 268
stingray, 1:265, 267, 268

Venom immunotherapy, 3:1010
Venovenous extracorporeal membrane
oxygenation, 2:708

Ventilin. See Albuterol
Ventricles (brain)

Chiari malformation of, 1:379–383
hydrocephalus and, 2:929–932, 930

Ventricles (heart), 1:434
Ventricular hypertrophy, 1:434
Ventricular septal defect

description, 1:484–485, 488, 489,
489

Down syndrome and, 2:626
heart murmurs from, 2:859
with Patau syndrome, 3:1396
tetralogy of Fallot and, 4:1821

Ventricular shunts, 3:1500
VePesid. See Etoposide
Verapamil, 1:253, 3:1139
Veratrum album, 2:682
Verbal aggression, 1:41, 2:919
Verbal communication, 2:595

See also Language development
Verbal IQ score (VIQ), 4:1737
Verbal punishment, 2:617
Verbascum thapsus. SeeMullein
Vermox. SeeMebendazole
Version, external cephalic, 1:296, 401
Vertigo, 1:208, 2:622–625
Vervain, 4:1785
Very long chain fatty acids (VLCFAs),
3:1422, 1423

Very low-birth weight infants, 3:1193,
1297

Very-low-density lipoproteins (VLDL),
1:416

Vesicoureteral reflux, 1:546,
4:1912–1914, 1913

Vestibular disorders, 2:622–623
Vestibular schwannomas. See Acoustic
neuroma

Vestibular system, 2:622, 3:1214–1215
VGRS (Video game-related seizures),
4:1915–1916

Vi-Atro. See Atropine/diphenoxylate
Vibramycin. See Tetracyclines

Vibration, chest, 1:376, 377
Vibroacoustic stimulator, 1:125
Vicks Formula 44, 1:517
VICP (National Vaccine Injury
Compensation Program), 1:390,
404–407

Victim, Incident, and Offender
Characteristics, 3:1551–1552

Vidarabine, 1:153
Video game-related seizures (VGRS),
4:1915–1916

Video games, 4:1866–1869, 1915–1917
shyness and, 4:1660
sleep disorders and, 4:1679

Videx. See Didanosine
Vietnam adoption programs, 1:38
VietnamWar, 2:555
Vinblastine, 1:369, 3:974
Vincaleukoblastine. See Vinblastine
Vincasar. See Vincristine
Vincent’s disease. See Trench mouth
Vincrex. See Vincristine
Vincristine

for cancer, 1:369
ileus from, 3:974
for Wilm’s tumor, 4:1947

Vinegar
candidiasis, 1:328
diaper rash, 2:606
lice infestation, 3:1100–1101

Vineland Adaptive Behavior Scales
(VABS), 1:19–20, 2:742, 3:1171

Vineland Social-Emotional Early
Childhood Scales, 2:590

Violence
acting out and, 1:14–15
aggressive behavior and, 1:42–43
antisocial behavior and, 1:147
bullying as, 1:310–311
child abuse and, 1:393
culture and, 1:42
desensitization to, 4:1915
domestic, 2:729, 3:1152
gang, 2:805, 807
homosexuality and, 2:919
infant massage and, 3:998
in intermittent explosive disorder,

3:1016–1018
maxillofacial trauma from, 3:1152
nasal trauma from, 3:1286
school, 1:309–310
spinal cord injuries from, 4:1721
suicidal behavior and, 4:1791
television, 4:1807, 1808
toys and, 4:1867–1868
truancy and, 4:1883–1885
video games and, 4:1915,

1916–1917
See also Aggressive behavior

Vioxx. See Rofecoxib
VIQ (Verbal IQ score), 4:1737
Vira-B. See Vidarabine
Viracept. See Nelfinavir
Viral infections

antiviral drugs for, 1:152–155

in blood products, 3:980
breastfeeding and, 3:1064
bronchiolitis, 1:298
cerebrospinal fluid analysis for,

1:354
common cold, 1:452–455
congenital heart disease and,

1:485–486
conjunctivitis from, 1:497–498
croup from, 1:532
diarrhea from, 2:606
encephalitis from, 2:675–677
fever from, 2:747
gastroenteritis, 2:808–812
hypothyroidism from, 2:961
idiopathic thrombocytopenia purpura

from, 3:971
immunoglobulin deficiency

syndromes and, 3:987
lymphadenitis and, 3:1122
measles and, 3:1157
sore throat from, 4:1700–1701
TORCH test for, 4:1854–1857
vs. bacterial infections, 1:443–444
See also specific diseases

Viral meningitis, 3:1159–1162
Viral orchitis, 2:956
Viral pneumonia, 3:1465–1468
Virazol. See Ribavirin
Virazole. See Ribavirin
Virilizing syndromes, 3:1537
Virtual charter schools, 1:82
Virtual combat, 4:1867
Viruses

cancer and, 1:321
description, 1:152
food poisoning from, 2:775
latent, 1:443–444
otitis externa from, 3:1371
otitis media from, 3:1373
polioviruses, 3:1477–1478
See also specific viruses

Viscum albue, 1:454
Vision

binocular, 2:714
hand-eye coordination and, 2:836
near, 2:714
night, 1:128
peripheral, 2:714

Vision aids, 3:1397
See also Eyeglasses

Vision development, 2:713–715, 714
Vision impairment

amblyopia and, 1:85–88, 86
hand-eye coordination and, 2:837
peroxisomal disorders and, 3:1422,

1423
Williams syndrome and, 4:1944

Vision skills, 2:714
Vision tests

amblyopia, 1:86
Beery-Buktenica test, 1:230
color blindness, 1:450, 450
myopia, 3:1265

Vision therapy, 3:1334
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Vision training, 4:1753
Visiting hours, 2:924
Visual acuity, 2:713, 714
Visual communication, 1:460
Visual learning, 1:460
Visual-motor integration, 1:229–231
Visual perception tests, 1:229–231
Visual reinforcement audiology (VRA),
1:208

Visual seizures, 4:1635
Visualization

alopecia and, 1:78
amenorrhea and, 1:90
anxiety and, 1:156
dysmenorrhea and, 2:652
fears and, 2:736
obesity and, 3:1338
oligomenorrhea and, 3:1346
retinoblastoma and, 3:1580
See also Guided imagery

Vitamin A
for acne, 1:8, 9, 129
for Charcot-Marie-Tooth disease,

1:368
for common variable

immunodeficiency, 1:457, 458
for fever of unknown origin, 2:752
for immune system stimulation,

3:990
for immunoglobulin deficiency

syndromes, 3:989
isotretinoin and, 1:130
for juvenile arthritis, 3:1050
lactose intolerance and, 1:333
for measles, 3:1158
overnutrition and, 3:1131
for psoriasis, 3:1529
for rhinitis, 3:1588
for sinusitis, 4:1671
for sore throat, 4:1702
vegetarian diet and, 3:1330
zinc and, 3:1178

Vitamin A deficiency, 4:1920
Vitamin A toxicity, 4:1922
Vitamin B3. See Niacin
Vitamin B5, for premenstrual syndrome,
3:1505

Vitamin B6, 1:78
for autism, 1:216
for Charcot-Marie-Tooth disease,

1:368
for dysmenorrhea, 2:652
numbness and tingling from, 3:1324
overnutrition and, 3:1131
for pervasive developmental

disorders, 3:1434
for premenstrual syndrome, 3:1505

Vitamin B9. See Folic acid
Vitamin B12

for anemia, 1:108
canker sores and, 1:329
cobalt and, 3:1187
folic acid and, 2:769, 770
iron-deficiency anemia and, 3:1032
lactose intolerance and, 1:333

for numbness and tingling, 3:1324
for pernicious anemia, 4:1921
for stomatitis, 4:1750
vegetarian diet and, 3:1330
vegetarianism and, 4:1910, 1911

Vitamin B complex
for acne, 1:9
alcoholism and, 1:51
for canker sores, 1:329, 330
for cold sores, 1:446
for dysmenorrhea, 2:652
folic acid and, 2:770
immune system development and,

3:980
for numbness and tingling, 3:1324
overuse of, 4:1922
for stomatitis, 4:1750

Vitamin B6 deficiency, 4:1920
Vitamin B12 deficiency, 4:1920
Vitamin B12 deficiency anemia, 1:105,
108, 3:1560

Vitamin C
for allergic rhinitis, 1:58
for anemia, 1:108, 109
for asthma, 1:178
for bipolar disorder, 1:253
for bruises, 1:303
for burns, 1:314
cancer risk and, 1:325
for canker sores, 1:330
for cold sores, 1:446
for common colds, 1:454, 4:1921
for common variable

immunodeficiency, 1:457, 458
for coughs, 1:516
for Ehlers-Danlos syndrome, 2:663
for fever of unknown origin, 2:752
folic acid and, 2:769, 770
for immune system stimulation,

3:990
for immunoglobulin deficiency

syndromes, 3:989
for iron deficiency, 3:1180
for iron-deficiency anemia, 3:1033,

1034
for juvenile arthritis, 3:1050
for mitochondrial disorders, 3:1198
for pneumonia, 3:1468
for sexually transmitted diseases,

4:1652
for sinusitis, 4:1671
for sore throat, 4:1702
sources of, 4:1912
for strains and sprains, 4:1735
for sunburn, 3:1203
for tonsillitis, 4:1847
for warts, 4:1933

Vitamin C deficiency anemia, 1:105,
3:1032

Vitamin D
calcium and, 3:1187, 4:1674
for Charcot-Marie-Tooth disease,

1:368
for cold sores, 1:446
for infants, 3:1328

for oligomenorrhea, 3:1346
for premature infants, 3:1187
recommended daily allowance for,

4:1918
for renal vein thrombosis, 3:1567
sources of, 4:1911–1912, 1918, 1919
vegetarianism and, 4:1910

Vitamin D deficiency, 4:1917–1920
boron and, 3:1177, 1178
calcium deficiency and, 3:1178
dental development and, 2:566
lactose intolerance and, 3:1066
prevention, 4:1921
skeletal development and, 4:1674

Vitamin D toxicity, 4:1919, 1922
Vitamin deficiencies

description, 4:1920
immune system development and,

3:980
maternal, 3:1510
periodontal disease from, 3:1420
from smoking, 4:1688–1689
treatment, 4:1921

Vitamin E
for ataxia telangiectasia, 1:185
for burns, 1:314
cancer risk and, 1:325
for cold sores, 1:446
for common variable

immunodeficiency, 1:458
for Friedreich’s ataxia, 2:798
for hypertension, 2:948
for immune system stimulation,

3:990
for juvenile arthritis, 3:1050
for mitochondrial disorders, 3:1198
for muscle spasms and cramps,

3:1248
for nosebleeds, 3:1321
for premenstrual syndrome, 3:1505
for psoriasis, 3:1529
for sinusitis, 4:1671
for stroke, 4:1769
for sunburn, 3:1203
for wounds, 4:1959
zinc and, 3:1178

Vitamin E deficiency, 4:1920
Vitamin K

for bruises, 1:302, 303
for coagulation disorders, 1:432
for infants, 3:1328, 4:1920
recommendations for, 4:1769
for stroke, 4:1769

Vitamin K deficiency, 1:344, 4:1920
Vitamin supplements, 4:1920–1922

for anemia, 1:108
for atopic dermatitis, 1:192
for autism, 1:216
for Bell’s palsy, 1:236
for biliary atresia, 1:240
cancer risk and, 1:325
for common variable

immunodeficiency, 1:457, 458
for congenital amputation

prevention, 1:477
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for coughs, 1:516
for cystic fibrosis, 1:543
for HIV/AIDS, 2:911
for immune system stimulation,

3:990
for Lyme disease, 3:1119
for maxillofacial trauma, 3:1155
megadoses of, 4:1921
for mitochondrial disorders, 3:1198
for numbness and tingling, 3:1324
pervasive developmental disorders,

3:1434
Prader-Willi syndrome, 3:1496
premenstrual syndrome, 3:1505
for schizophrenia, 4:1622
See also Nutritional supplements

Vitamins, 4:1920–1922
Vitex agnus-castus. See Chaste tree
Vivarin, 1:317
VLB. See Vinblastine
VLCFAs (Very long chain fatty acids),
3:1422, 1423

VLDL (Very-low-density lipoproteins),
1:416

Vocabulary, 3:1013, 1073–1074, 1079
Vocal cord adduction, 4:1923–1925
Vocal cord dysfunction, 4:1923–1925
Vocal cord paralysis, 4:1761
Vocal tics, 4:1836–1841, 1858
Vocational education, 4:1713
Voice-activated software, 1:368
Voice box, 4:1761
Voice disorders, 4:1715–1717
Voice tone, 1:460
Voiding cystourethrogram,
4:1913–1914

Volvulus
duodenal, 2:642
intestinal, 3:1021–1025

Vomiting, 3:1291–1294
from chemotherapy, 1:372
cyclic vomiting syndrome,

1:537–540
from dysmenorrhea, 2:651
from food poisoning, 2:779
frequent, 2:813
from gastroesophageal reflux

disease, 2:813
Heimlich maneuver and, 2:870
in infancy, 2:813
from intestinal obstruction, 3:1022
See also Antiemetics; Nausea

von Munchausen, Karl Friederick,
3:1242

von Recklinghausen’s
neurofibromatosis, 3:1304–1307

von Rosen splint, 1:494
von Willebrand, Erik, 4:1925–1926
von Willebrand disease, 1:429–433,
4:1925–1930

von Willebrand factor, 4:1925–1930
von Zumbusch pustular psoriasis,
3:1526

VP (variegate porphyria),
3:1498

VRA (visual reinforcement audiology),
1:208

Vulvoplasty, 1:489
vWF multimer analysis, 4:1927
VZIG (Varicella-zoster immune
globulin), 1:385, 389

VZV. See Varicella zoster virus

W
WADT (Wepman’s Auditory
Discrimination Test), 1:210, 211

WAGR syndrome, 4:1946
Wakambe, 3:1181
Walking, 3:1309
Walleye. See Strabismus
Walnuts, 3:1331, 4:1912
War on Poverty, 2:845
Warfare, 2:555, 4:1867
Warfarin

acetaminophen and, 1:6
anabolic steroids and, 1:96
for aortic valve replacement, 3:1139
for atrial septal defect, 1:196
bruises and, 1:302
fetal development and, 2:903
nonsteroidal anti-inflammatory

drugs and, 3:1318
for renal vein thrombosis, 3:1565
for stroke, 4:1766
sulfonamides and, 4:1794

Warm-up exercises, 2:704
Warts, 4:1931–1935, 1932
Wasp stings, 1:99, 264–265, 267–268,
3:1007, 1010

Water
for constipation, 1:501
for dehydration, 2:560–563
lead in, 3:1084
See also Fluid replacement;

Rehydration
Water balance. See Fluid balance
Water fluoridation, 2:765–769, 4:1850
Water intoxication. See Overhydration
Water moccasin bites, 1:264, 267
Water pills. See Diuretics
Water pollution, 1:321
Water retention. See Edema
Water safety, 3:1296, 4:1604
Water supply, 2:809
Watery diarrhea, 2:681–682
Watson, John, 1:439
Watson-Schwartz test, 3:1488
Weber, Frederick Parkes, 4:1773
Wechsler Intelligence Scale for
Children (WISC-III), 2:591, 3:1012,
1090, 1171, 1531, 4:1935–1936

Wechsler Preschool and Primary Scale
of Intelligence, 2:591, 3:1171,
4:1935–1936

Wegener’s granulomatosis,
4:1903–1907

Weight gain

congenital heart disease and, 1:490
failure to thrive and, 2:722, 723
intrauterine growth retardation and,

3:1025
obesity and, 3:1337
spinal cord injuries and, 4:1723

Weight loss
for high cholesterol, 1:417
for hypertension, 2:947
menstruation and, 3:1168
for obesity, 3:1338
protein-energy malnutrition and,

3:1523–1525
Weight management

obesity and, 3:1338, 1339–1340
Prader-Willi syndrome and, 3:1496

Welder’s flash, 1:512, 514
Welfare system, 2:785–789
Well-baby examination, 2:586, 3:1194,
4:1936–1940

Wellbutrin. See Bupropion
Wenicke, Carl, 2:833–834
Wepman’s Auditory Discrimination
Test (WADT), 1:210, 211

Werdnig-Hoffman disease, 2:965,
4:1725–1726

Wermer’s syndrome, 3:1234–1237
Werner, Mark, 1:49–50
Wernicke’s area, 3:1078
West, Morris, 1:2
West Africans, 3:1237
Wheat, 1:343–347
Wheelchairs, 3:1276, 4:1706
Wheezing, 1:174
Whipple’s disease, 2:685
Whiskey, moonshine, 3:1085
White, Daphne, 4:1867–1868
White blood cell count

cerebrospinal fluid, 1:354, 355
chemotherapy and, 1:373
differential, 1:354, 355
idiopathic thrombocytopenia purpura

and, 3:972
juvenile arthritis and, 3:1050
for lymphadenitis, 3:1122
for severe combined

immunodeficiency, 4:1646
smoking and, 3:980

White blood cell count, low. See
Neutropenia

White blood cells
ataxia telangiectasia and, 1:181
in cerebrospinal fluid, 1:355
description, 3:1092, 1095
immune system development and,

3:979
White House Conference on Missing,
Exploited, and Runaway Children,
3:1599

White lies, 3:1114, 1115
Whiteheads, 1:7, 127, 128
Whites (Caucasians)

adoption of, 1:38
atopic dermatitis, 1:187
childcare for, 2:553
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condom use, 1:468
contact dermatitis, 1:503
cystic fibrosis, 1:540, 541
dermatomyositis, 2:581
extracurricular activities and, 2:710
in gangs, 2:806
hemophilia, 2:871
high cholesterol, 1:416
hypertension, 2:944–945
infant mortality, 3:1000, 1001
inhalant abuse, 3:1285
lactose intolerance, 3:1065
lice infestation, 3:1100
menstruation, 3:1168
multiple pregnancy, 3:1237
neonatal jaundice, 3:1299
seizures, 4:1634
sexual activity, 4:1649
single-parent families, 4:1667
substance abuse, 1:22, 4:1784
sudden infant death syndrome,

4:1787
tics, 4:1838
twins, 4:1893

WHO. SeeWorld Health Organization
Whole blood glucose tests, 1:270, 271
Whooping cough, 4:1940–1943, 1941

acellular, 2:640
adenovirus infections and, 1:27
cough from, 1:515
mental retardation from, 3:1171
throat culture for, 4:1834

Whooping cough vaccine, 2:640–641,
4:1899–1901
effectiveness, 4:1940
injuries from, 1:404, 405
side effects, 4:1942

Widows, 4:1667, 1669
Wild cherry syrup, 2:706
Wild indigo, 4:1671
Wilderness programs, therapeutic, 1:82,
83

Wildlife and rabies, 3:1545, 1547
Willi, Heinrich, 3:1493
Willi-Prader syndrome. See Prader-
Willi syndrome

Williams, J. C. P., 4:1943
Williams-Beuren syndrome. See
Williams syndrome

Williams syndrome, 3:1069, 1079,
4:1943–1945

Wilm’s tumor, 4:1945–1948
Edwards’ syndrome and, 2:658
neurofibromatosis and, 3:1305
prevalence of, 1:324t

Wilson, Bill, 1:51
Wilson, Lois, 1:51
Wilson’s disease

copper toxicity and, 3:1184–1185
demographics, 3:1183
mineral deficiencies and, 3:1177,

1179
tics and, 4:1840

Wind chill, 2:799
Window guards, 1:410

Winning, 4:1727
Winter diarrhea. See Rotavirus
infections

Wintergreen, 2:850
WISC-III. SeeWechsler Intelligence
Scale for Children

Wisdom teeth, 2:566–567
Wiseman, Anne Sayre, 3:1314
Wiskott, A., 4:1948
Wiskott-Aldrich syndrome,
4:1948–1950

Wiskott-Aldrich syndrome protein,
4:1948

Witch hazel, 1:302
Withdrawal

contraception, 1:510t
social, 4:1660
substance, 4:1783, 1785

Withholding privileges, 2:617
Wolman’s disease, 3:1107
Women

dependent personality disorder,
2:571

depression, 2:573
Down syndrome, 2:628
HIV/AIDS, 2:911
working, 2:553, 4:1950–1956, 1952,

1954
See also Girls; Mothers

Women’s Sports Foundation,
4:1728–1729

Wong, Maria M., 4:1679
Woodcock-Johnson Psychoeducational
Battery, 3:1090

Woodcock-Johnson Scales of
Independent Behavior, 3:1171

Working mothers, 4:1950–1956, 1954
alternative work arrangements,

4:1952–1954
day care, 2:553, 4:1952
demographics, 4:1950–1951

World Health Organization (WHO)
asphyxia neonatorum, 1:167
bejel, 1:232
Bell’s palsy, 1:234
diarrhea, 2:608
enterobacterial infections, 2:683
fluid replacement, 3:1522
hepatitis B vaccine, 2:886
MMR vaccine, 3:1159
pacifiers, 3:1381
polio, 3:1480
rabies, 1:113, 114, 3:1543, 1548
trachoma, 4:1872, 1873
traveler’s diarrhea, 4:1658
tuberculosis, 4:1886

Worldwatch Institute, 4:1867
Wound healing

diabetes mellitus and, 2:601
Ehlers-Danlos syndrome and, 2:663
piercing and tattoos, 3:1447–1448,

1448t
Wound irrigation, 1:114
Wounds and injuries, 4:1956–1959

botulism and, 1:278

childproofing and, 1:408
crush, 4:1957
dental, 2:568–570
dressing, 4:1958
pain from, 3:1385, 1386
prevention, 1:408, 4:1603–1608,

1608t
self-inflicted, 3:1242–1244
topical antibiotics for, 1:136–138
vaccine-related, 1:404–408
velocity (missile), 4:1957
See also Trauma

WPPSI (Wechsler Preschool and
Primary Scale of Intelligence), 2:591,
3:1171, 4:1935–1936

Wrestling, 4:1732
Wrist radiography, 1:103
Wristbands, elastic, 3:1215–1216
Writer’s cramps, 3:1218
Writing, handedness and, 2:834–835
Writing disorders, 2:648–650, 3:1089
Wryneck, 4:1959–1962

X
X chromosome

Bruton’s agammaglobulinemia and,
1:304

Charcot-Marie-Tooth disease and,
1:366–367

color blindness and, 1:450
Ehlers-Danlos syndrome and,

2:662–663
fragile X syndrome and, 2:794
Klinefelter syndrome and, 3:1055,

1056, 1056
muscular dystrophy and,

3:1250–1251
Turner syndrome and, 4:1889, 1890
Wiskott-Aldrich syndrome and,

4:1948
X-linked adrenoleukodystrophy,
3:1422, 1423

X-linked agammaglobulinemia. See
Bruton’s agammaglobulinemia

X-linked hyper-IgM syndrome,
2:938–943

X-linked hypogammaglobulinemia,
3:987

X-linked inheritance, 1:366–367
X-linked recessive inheritance, 3:1196
X-linked severe combined
immunodeficiency, 3:1512,
4:1645–1646

X ray therapy. See Radiation therapy
X rays, 4:1963–1965

abdominal, 2:700
for anatomical age, 1:103
for congenital hip dysplasia, 1:494
dental, 3:1359, 1420, 4:1849, 1963
for fingertip injuries, 2:761
for foreign objects, 2:783
for fractures, 2:790

X
rays
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for ileus, 3:974
for intestinal obstruction, 3:1023
for osteopetroses, 3:1369
for patent ductus arteriosus, 3:1401
pituitary gland, 3:1454
for pneumonia, 3:1467, 1467
for sinusitis, 4:1670
for spinal cord injuries, 4:1721
for stridor, 4:1761
for Sturge-Weber syndrome, 4:1774
wrist, 1:103
for wryneck, 4:1960
See also Chest x rays; Imaging

studies
Xanax. See Alprazolam
Xerosis, 1:188
Xerostomia, 1:128, 373
XLA. See Bruton’s
agammaglobulinemia

Xopenex, 2:637
XXY combination, 3:1056, 1056
Xylometazoline, 1:453
XYY syndrome, 2:956

Y
Yale-Brown Obsessive Scale, 4:1880
Yale Global Tic Severity Scale
(YGTSS), 4:1839–1840

Yarrow
common colds, 1:454
nosebleeds, 3:1320
sinusitis, 4:1671

Yaws, 1:231
Yeast

baker’s, 2:886, 4:1901
for diarrhea, 2:608

Yeast infections
candidiasis, 1:326–329
seborrheic dermatitis and, 4:1631

Yellow dock, 1:108, 3:1033
Yellow fever vaccine, 4:1899
Yellow jackets, 3:1007, 1010
Yellow jasmine, 4:1702
Yerba mansa, 3:1468
Yersinia, 2:681
Yew, 3:1474
YGTSS (Yale Global Tic Severity
Scale), 4:1839–1840

YI-4. See Youth Inventory
Yin chiao, 1:454
YMRS (Young Mania Rating Scale),
1:251

Yoga, 2:704, 705, 4:1967–1969
for alopecia, 1:78
for asthma, 1:178
for common variable

immunodeficiency, 1:457
for constipation, 1:502–503

for dermatitis, 2:579
for dysmenorrhea, 2:652
for fever of unknown origin, 2:752
hatha, 4:1967–1968
for headaches, 2:850
for hypothyroidism, 2:963
for immunoglobulin deficiency

syndromes, 3:989
for irritable bowel syndrome, 3:1037
for menstruation discomfort, 3:1168
for obesity, 3:1338
for pain, 3:1387
for pain management, 3:1390
for porphyrias, 3:1489
power, 4:1968
for psoriasis, 3:1529
for sleep disorders, 4:1683
for staphylococcal infections, 4:1740
for substance abuse, 1:23

Yogurt, 3:1119
Yohimbe, 3:1280
York, David, 1:51–52
York, Phyllis, 1:51–52
Young Mania Rating Scale (YMRS),
1:251

Youth crisis centers, 3:1600
Youth gangs. See Gangs
Youth Inventory (YI-4), 1:251
Youth Risk Behavior Surveillance
System (YRBSS)
antisocial personality disorder, 1:151
sexual activity, 1:35, 468,

4:1649–1650
Youth Self-Report, 1:471, 3:1533
YRBSS. See Youth Risk Behavior
Surveillance System

Z
Zalcitabine, 1:153
Zanaflex. See Tizanidine
Zanamivir, 1:153, 3:1005
Zantac. See Ranitidine
Zarontin. See Ethosuximide
Zellweger-like syndrome, 3:1422
Zellweger syndrome (ZS), 3:1422
Zerit. See Stavudine
Ziagen. See Abacavir
Zidovudine, 1:153

acetaminophen and, 1:6
for encephalitis, 2:676
erythromycins and, 2:698
for HIV, 3:1416, 1417
nonsteroidal anti-inflammatory

drugs and, 3:1318
with red blood cell indices, 3:1560

ZIFT (zygote intrafallopian transfer),
3:1237

Zilactin-B, 1:330

Zinc
for acne, 1:9
for alopecia, 1:78
for bruises, 1:303
for burns, 1:314
calcium and, 3:1178
for common variable

immunodeficiency, 1:457
for coughs, 1:516
for diarrhea, 2:608
for fever of unknown origin, 2:752
immune system development and,

3:980
for immunoglobulin deficiency

syndromes, 3:989
for juvenile arthritis, 3:1050
lead poisoning and, 3:1087
for psoriasis, 3:1529
for rhinitis, 3:1588
role of, 3:1177–1178
for sexually transmitted diseases,

4:1652
for sinusitis, 4:1671
sources of, 3:1182, 1187,

4:1912
vegetarianism and, 4:1910, 1911
for Wilson’s disease, 3:1185

Zinc deficiency, 3:1177–1181, 1187
Zinc lozenges

canker sores, 1:330
common colds, 1:454
sore throat, 4:1702

Zinc oxide
cold sores, 1:446
diaper rash, 2:606
insect sting allergy, 3:1009
pityriasis rosea, 3:1457
sunscreens, 1:315, 4:1798

Zinc toxicity, 3:1184, 1185, 1188
Zingiber officinale. See Ginger
Ziprasidone, 1:252
Zithromax. See Azithromycin
Zofran. See Ondansetron
Zoledronate, 2:736
Zolmitriptan, 2:850
Zoloft. See Sertraline
Zometa. See Zoledronate
Zomig. See Zolmitriptan
Zonegran. See Zonisamide
Zonisamide, 1:142, 143
Zoonosis. See Rabies
Zovirax. See Acyclovir
ZS (Zellweger syndrome), 3:1422
Zung Depression Scale, 4:1682
Zyban. See Bupropion
Zygote intrafallopian transfer (ZIFT),
3:1237

Zyprexa. See Olanzapine
Zyrtec. See Cetirizine
Zyvox. See Linezolid
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