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I 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.
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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:

e 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 1bs (9 kg). Infants who weigh 20 Ibs (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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Safety

¢ 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.

e When older children are 57 inches (1.45 m) tall and
weigh 80 Ibs (36 kg), they may use adult lap belts.

e Children need to be restrained every time they ride in
acar.

¢ 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:

e 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.

e When boating, every person must wear a U.S. Coast
Guard approved life jacket.

e Air-filled swimming aids (such as water wings) cannot
take the place of life preservers.
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e 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.

e 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.

e Medication lids need to be tightly closed with child-
resistant caps.

e 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:

e Young children need to be supervised closely. They
should not be left alone even for short periods of time.

e 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.

e Access to the stove should be blocked if possible.
Foods should be cooked on the back burners with pot
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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:

e 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

1605
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Safety

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:

e 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-
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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.

e Trigger locks and other safety features should be used.

e Ammunition should be stored in a separate place from
the firearms, locked in a container that is out of chil-
dren’s reach.

e 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.

e 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.

e Parents should spend time online with children.

e 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:

e 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.

e Children should not be allowed to go places alone, and
they should always be supervised directly by parents or
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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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Salmonella food poisoning

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.)

See also Childproofing.

Resources
BOOKS
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PERIODICALS
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ORGANIZATIONS

Consumer Product Safety Commission. Washington, DC
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KEY TERMS

Airway obstruction injury—An injury that
obstructs the airway and prevents proper breath-
ing, either through strangulation, suffocation, or
choking.
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NW, Suite 1000, Washington, DC 20004. Web site:
<www.safekids.org>.

WEB SITES
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(accessed August 14, 2004).
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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

I 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
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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.
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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)

e joint infections (arthritis)

e infection of the sac containing the heart (pericarditis)

e infection of the tissues which cover the brain and
spinal cord (meningitis)

e infection of the liver (hepatitis)

¢ lung infections (pneumonia)

e infection of aneurysms (aneurysms are abnormal out-
pouchings which occur in weak areas of the walls of
blood vessels)

e 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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Salmonella food poisoning

Exposure to the Salmonella enteritidis bacterium usually
occurs by contact with contaminated food. (Photograph by
Oliver Meckes. Photo Researchers, Inc.)

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.
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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.

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 1., and Dori F. Zaleznik.
“Enterobacteriaceae.” In Principles and Practice of
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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

I 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
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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:

e a bone that breaks for no apparent reason

e difficulty moving the affected part of the body

o fatigue

o fever

¢ a lump on the trunk, an arm or leg, or another bone
e 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
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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:

e Bone x rays usually provide a clear image of
osteosarcomas.

e 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:

e 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,
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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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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.)

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
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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
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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.
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Diego, CA: Icon Group International, 2004.
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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>.
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“Ewing’s Sarcoma.” Children’s Cancer Web, January 11,
2003. Available online at <www.cancerindex.org/ccw/
guide2e.htm> (accessed December 30, 2004).
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Rosalyn Carson-DeWitt, MD

I 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
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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 whom Down 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 1Qs.) 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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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.

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.
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Bolte, Sven, and Fritz Poustka. “Comparing the Intelligence
Profiles of Savant and Nonsavant Individuals with
Autistic Disorder.” Intelligence— 32, no. 2 (June 2004):
121131.
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I 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
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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.
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Close-up view of a scabies skin infection. (© Dr. P Marazzi/
Photo Researchers, Inc.)

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
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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.

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
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I 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.
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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.
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Scarlet fever is characterized by a sandpaper-like rash on
reddened skin. (© Biophoto Associates/Photo Researchers,
Inc.)

Bed rest is not necessary, nor is isolation of the
patient. Acetaminophen may 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
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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).

ORGANIZATIONS

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

I 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.
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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-
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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-
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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 and minerals 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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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.)

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.
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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
BOOKS

Dalton, Richard, Marc A. Forman, and Neil W. Boris.
“Childhood Schizophrenia.” In Nelson Textbook of
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School phobia/school refusal

KEY TERMS
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I 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.
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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:

e reluctance to stay in a room alone or fear of the dark
e clinging attachment to parents or caregivers

¢ excessive worry that something dreadful will happen at
home while they are at school

e difficulties sleeping or frequent nightmares about
separation

e 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
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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.
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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).

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 Who Wont 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

I Scoliosis
Definition

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

e 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.

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

e Adult: Curvature begins after physical maturation is
completed.

Causes are known for three other types of scoliosis:
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e 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 and muscular dystrophy.

e 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
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Scoliosis

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
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recommended if one of the following conditions is
present:

¢ The curve has progressed despite bracing.

e The curve is greater than 40 to 50 degrees before
growth has stopped in an adolescent.

e 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-
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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.
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This patient suffers from scoliosis, or curvature of the spine.
(Custom Medical Stock Photo Inc.)

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.
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Seborrheic dermatitis

KEY TERMS

Cobb angle—A measure 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.

Silverstein, Alvin. Scoliosis. Minneapolis, MN: Sagebrush
Education Resources, 2003.
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Tish Davidson, A.M.
Liz Meszaros

Scrapes see Wounds
Seasonal allergies see Allergic rhinitis

I 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.
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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.

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



This young boy is afflicted with seborrheic dermatitis.
(Custom Medical Stock Photo Inc.)

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-
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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.

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/
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Security objects

dermatitis/cradle-cap.htlm> (assessed November 13,
2004).

Tish Davidson, A.M.
Kathleen D. Wright, RN

I 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
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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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Child using his stuffed toy as a security object. (© Gilbert
Patrick/Corbis.)

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.
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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.

I 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
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Seizure disorder

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.

Mpyoclonic 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
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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:

e children with mental retardation: 10%
e children with cerebral palsy: 10%

e children with both cerebral palsy and mental retarda-
tion: 50%

e children of mothers with epilepsy: 8.7%
e 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-
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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:

e head trauma resulting from a car accident, gunshot
wound, or other injury

e alcoholism

e brain abscess or inflammation of membranes covering
the brain or spinal cord

¢ phenylketonuria (PKU) or other inherited disorders or
genetic factors

e infectious diseases such as measles, mumps, and
diphtheria

e degenerative disease

e 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

e hypoxic or metabolic encephalopathy (brain disease
resulting from lack of oxygen or malfunctioning of
other physical or chemical processes)

e 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
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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:

e 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:

e 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.

e 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.
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This patient’s brain is exposed during surgery in order for
surgeons to remove the mass responsible for epileptic sei-
zures. (Custom Medical Stock Photo Inc.)

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.
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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.

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
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Need to Know. New York: HarperInformation, 2004.
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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,
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UK: Cambridge University Press, 2004.
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Seizure medication see Antiepileptics

I 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.
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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-
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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:

e 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.
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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
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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:

o feeling they must always please other people
e general feelings of not liking themselves
e feelings of unhappiness most of the time

o 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

e 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.

Resources
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2003.
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in Language that Builds Self-Esteem and Encourages
Responsibility. New York: Fireside, 2003.

Owens, Karen. Raising Your Child’s Inner Self-Esteem: The
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Cambridge, MA: Da Capo Press, 2003.
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Tips for raising your child’s self-esteem

1. Be arole 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.)

Dunton, Genevieve Fridlund, et al. “Physical Self-Concept in
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Correlates.” Research Quarterly for Exercise and Sport
74 (September 2003): 360-65.
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among Adolescents.” Journal of the American Academy
of Child and Adolescent Psychiatry 42 (February 2003):
217-24.
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Medical Journal 327 (September 13, 2003): 574-75.
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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.

“Self-Esteem.” ParentLink, 2004. Available online at
<www.parentlink.act.gov.au/parentguides/
parentg_selfesteem.htm> (accessed November 14, 2004).

“Self-Esteem in Children.” North Carolina State University
Cooperative Extension, 2004. Available online at
<www.ces.ncsu.edu/depts/fcs/human/pubs/
fesw_506.pdf> (accessed November 14, 2004).

Ken R. Wells

I 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-
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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:

e borderline personality disorder
e antisocial personality disorder
e dissociative disorders

e anorexia or bulimia
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Self-mutilation

e post traumatic stress syndrome
e substance abuse

e 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
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Self-inflicted lacerations on the arms of a teenage girl. (Photo
Researchers, Inc.)

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.
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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).

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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I 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
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Separation anxiety

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:

e excessive distress at leaving home or leaving the pri-
mary caregiver, or even distress in anticipation of
leaving

e excessive worry that something catastrophic will hap-
pen at home or to the caregiver while the child is away
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e extreme fear that something will happen to them, such
as getting lost or kidnapped, that will prevent their
return to the caregiver

e unwillingness to be alone, even in familiar settings
e 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

e physical complaints such as stomach pains, dizziness,
headaches, or vomiting when faced with separation
from home or caregiver

e refusal to attend school not related to events at school
such as bullying or academic failure

e 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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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).

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 see Hepatitis B

I 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:

e 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
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Severe combined immunodeficiency

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.

e 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
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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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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.

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.
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Sexual abuse see Rape and sexual assault

I 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:

e 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.

e 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.
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Sexually transmitted diseases

e 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.

e 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.
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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

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

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 (NSFQG), 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.c., 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
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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:

e Gonorrhea: The most common symptoms among
infected adolescent girls are vaginal discharge, bleed-
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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.

e 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).
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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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I 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);
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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) or magnetic 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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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.

International Brain Injury Association. 1150 South
Washington Street, Suite 210, Alexandria, VA 22314.
(703) 683-8400. Web site: <www.internationalbrain.org>.
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I Shigellosis
Definition

Shigellosis is an infection of the intestinal tract by a
group of bacteria called Shigella.
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Shigellosis

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-
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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:

e 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)

e poor hygiene and overcrowded living conditions
e daycare centers

e 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:

e nervous system (irritation of the meninges or meningi-
tis, encephalitis, and seizures)

e kidneys (producing hemolytic uremic syndrome or
HUS which leads to kidney failure)

¢ joints (leading to an unusual form of arthritis called
Reiter’s syndrome)

e 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.
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A transmission electron microscopy (TEM) scan of Shigella,
a genus of aerobic bacteria that causes dysentery in humans
and animals. (Custom Medical Stock Photo Inc.)

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

1657

s150]1931ys



Shigellosis

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-

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.
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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.

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
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family members. This is particularly important while
helping to toilet train a child or while changing diapers.
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Shock, anaphylactic see Anaphylaxis

I 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
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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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Shyness

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:

e difficulty talking, stammering, stuttering, blushing,
shaking, sweating hands when around other people

e difficulty thinking of things to say to people

e absence of outgoing mannerisms such as good eye con-
tact or an easy smile

e 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
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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.

Resources

BOOKS

Antony, Martin M. /0 Simple Solutions to Shyness: How to
Overcome Shyness, Social Anxiety, and Fear of Public
Speaking. Oakland, CA: New Harbinger Publications,
2004.

Carducci, Bernardo. The Shyness Breakthrough: A No-Stress
Plan to Help Your Shy Child Warm Up, Open Up, and
Enjoy the Fun. Emmaus, PA: Rodale Press, 2003.

Hillard, Erika B., et al. Living Fully with Shyness and Social
Anxiety: A Comprehensive Guide to Managing Social
Anxiety and Gaining Social Confidence. New York:
Avalon Publishing Group, 2005.

Swallow, Ward K. The Shy Child: Helping Children Triumph
over Shyness. New York: Warner Books, 2000.

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



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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I 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
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Sibling rivalry

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.
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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:

e 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

e encouraging children to develop their own interests
and friends independent of the interests and friends of
their siblings
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e limiting the amount of care giving expected of older
siblings for younger ones

e setting and enforcing firm rules about name calling,
teasing, and physical aggression in the family

e praising cooperative behavior
e 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:

e Serious attempts at reducing sibling rivalry have failed.
e Siblings physically harm each other.

¢ Siblings constantly tease and belittle or bully each
other.

e One or more children in the family seem to have other
behavioral problems at home or school.

e Siblings gang up on one child in the family.

e The level of sibling rivalry appears to be destructive to
any member of the family.

Resources

BOOKS
Borden, Marian Elderman. The Baffled Parent’s Guide to
Sibling Rivalry. New York: McGraw-Hill, 2003.

Goldenthal, Peter. Beyond Sibling Rivalry: How to Help Your
Children Become Cooperative, Caring, and
Compassionate. New York: Henry Holt & Co., 2000.

Hart, Sybil. Preventing Sibling Rivalry: Six Strategies to Build
a Jealousy-Free Home. New York: Simon & Schuster,
2001.

Sparrow, Joshua, et al. Understanding Sibling Rivalry: The
Brazelton Way. Boulder, CO: Da Capo Press, 2005.

Thomas, Pat. My Brother, My Sister, and Me: A First Look at
Sibling Rivalry. New York: Barrow’s Educational Series,
2000.

ORGANIZATIONS

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

WEB SITES
“Sibling Rivalry.” Available online at <http://kidshealth.org/

parent/emotions/feelings/sibling_rivalry.html> (accessed
November 14, 2004).

Tish Davidson, A.M.
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Sickle cell anemia

I 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
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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

e vaso-occlusive pain, meaning severe episodes of pain
in the arms, legs, or back, due to impaired blood circu-
lation in the blood vessels

e chest pain and fever with coughing

e dactylitis, or hand-foot syndrome, with painful swel-
ling of the bones in the hands or feet of young children

e 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

e priapism, a painful and prolonged erection

* stroke, usually causing sudden weakness of one side of
the body

e acute splenic sequestration, with pooling of blood
causing a sudden enlargement of the spleen

e jaundice, a yellowing of the skin and white of the eyes

e 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:

e 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
e rest

e getting the child to relax, by deep breathing exercises
and distracting the attention, and by other psychologi-
cal methods

e 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-
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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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Sickle cell anemia

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.)

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.

Resources

BOOKS

Gillie, Oliver. Sickle Cell Disease (Just the Facts). Chicago:
Heineman Library, 2004.

Gordon, Melanie A. Let’s Talk about Sickle Cell Anemia. New
York: Powerkids Press, 2000.
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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.

Platt, Alan F., and A. Sacerdote. Hope and Destiny: A Patient’s
and Parent’s Guide to Sickle Cell Disease and Sickle Cell
Trait. Roscoe, IL: Hilton Publishing Co., 2003.

PERIODICALS

Fullerton, H. J., et al. “Declining stroke rates in Californian
children with sickle cell disease.” Blood 104, no. 2 (July
2004): 336-39.

Quinn, C. T., et al. “Survival of children with sickle cell
disease.” Blood 103, no. 11 (June 2004): 423-27.
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Steinberg, M. H. “Therapies to increase fetal hemoglobin in
sickle cell disease.” Current Hematology Reports 2,no. 2
(March 2003): 95-101.

Zimmerman, S. A., et al. “Sustained long-term hematologic
efficacy of hydroxyurea at maximum tolerated dose in
children with sickle cell disease.” Blood 103, no. 6
(March 2004): 239-45.

ORGANIZATIONS

American Sickle Cell Anemia Association (ASCAA). 10300
Carnegie Avenue, Cleveland Clinic EEb18, Cleveland,
OH 44106. Web site: <www.ascaa.org>.

Sickle Cell Society. 54 Station Road, London, NW10 4UA, UK.
Web site: <www.sicklecellsociety.org>.

WEB SITES
“Sickle Cell Anemia.” Medline Plus. Available online at

<www.nlm.nih.gov/medlineplus/sicklecellanemia.html>
(accessed November 14, 2004).

Monique Laberge, Ph.D.

SIDS see Sudden infant death syndrome

I 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
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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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Single-parent families

Single parent and her children spending time together. (© Rick Gomez/Corbis.)

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,
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not just to parenting style. These children are at risk for
the following:

e lower levels of educational achievement
e twice as likely to drop out of school

e more likely to become teen parents

e more conflict with their parent(s)

e less supervised by adults

e more likely to become truants

¢ more frequently abuse drugs and alcohol
e more high-risk sexual behavior

e more likely to join a gang

e twice as likely to go to jail

e four times as likely to need help for emotional and
behavioral problems

e more likely to participate in violent crime
e more likely to commit suicide

e twice as likely to get divorced in adulthood
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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.
e Establish a home routine and stick to it.
o Apply rules and discipline clearly and consistently.

e Allow the child to be a child and not ask him or her to
solve adult problems.

e Get to know the important people (teachers, coaches,
friends) in the child’s life.

e 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-

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

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

BOOKS

Karst, Patricia. The Single Mother’s Survival Guide. Freedom,
CA: Crossing Press, 2000.

PERIODICALS

Fields, Jason. “Children’s Living Arrangements and
Characteristics: March 2002.” Current Population
Reports. United States Department of Commerce
Economics and Statistics Administration, June, 2003.

Jaffee, Sara R., et al. “Life with (or without) Father: The
Benefits of Living with Two Biological Parents Depend
on the Father’s Antisocial Behavior.” Child Development
74 (January-February 2003): 109-27.

ORGANIZATIONS

Parents without Partners. 1650 South Dixie Highway, Suite
510, Boca Raton, Florida 33431 Web site:
<www.parentswithoutpartners.org>.

Single and Custodial Fathers Network Inc. Web site: <http://
sctn.org>.

WEB SITES

Single Parent Central. Available online at
<www.singleparentcentral.com> (accessed November 14,
2004.).

Tish Davidson, A.M.

I 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:

e the frontal sinuses, located above the eyes, in the center
region of each eyebrow

e the maxillary sinuses, located within the cheekbones,
just to either side of the nose
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Sinusitis

e the ethmoid sinuses, located between the eyes, just
behind the bridge of the nose

e 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, or Mucorales.

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-
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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.

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



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
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lllustration of an infected left maxillary sinus, which radiates
pain and pressure to the surrounding sinus areas. (/llustration
by GGS Information Services.)

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

1671

stsnuls



Skeletal development
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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.

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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I 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
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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:

e long (e.g. the arm and leg bones)
e short (e.g. the small bones in the wrists and ankles)
o flat (e.g. the bones of the skull or the ribs)

e 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-
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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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Skeletal development

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
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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.)

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

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



Skeletal development: Long bone growth
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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:
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e 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.
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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.

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

I 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.

e rapid eye movement (REM) sleep, during which
dreaming occurs

e 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
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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
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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:

e 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.”
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e 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
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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.

WEETIN

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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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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I 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.

e Stage one NREM sleep. This stage occurs while a child
is falling asleep. It represents about 5 percent of sleep
time.
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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-
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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.
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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
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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.
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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.
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Small-for-gestational-age infant see
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I Smoke inhalation
Definition

Smoke inhalation is breathing in the harmful gases,
vapors, and particulate matter contained in smoke.
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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
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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
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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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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.
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I 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
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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
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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.

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



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.
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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:

e 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.

1690

e 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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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.
Itis 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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I 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
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Social competence

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-
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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
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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

1694

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

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

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
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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.
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Emotional and social development

Age Activity

Two months Smiles at person’s face. Shows happiness and

distress. May be soothed by rocking.

Smiles when spoken to. Coos or squeals with
pleasure.

Three months

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.

Does the opposite of what is requested. May have
temper tantrums.

Eighteen months

Tends to be jealous of own toys and attention of
parents. Engages in parallel play with other children.
Negativism increases.

Two years

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.

(Table by GGS Information Services.)
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Theory to Practice, 4th ed. Albany, NY: Delmar, 2002.
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Somnambulism

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.

Ollhoff, Jim, et al. Getting Along: Teaching Social Skills to
Children and Youth. Eden Prairie, MN: Sparrow Media
Group, 2004.

PERIODICALS

Brendgen, Mara, et al. “Is There a Dark Side of Positive
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Children.” Journal of Abnormal Child Psychology 32
(June 2004): 305-21.
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(August 2004): 399—4009.
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Children’s Social Competence and Emotional and
Behavioral Problems in First Grade.” Developmental
Psychology 40 (July 2004): 533—45.
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Soft tissue cancers see Sarcomas

I 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.
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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
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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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Lippincott Williams & Wilkins, 2004.
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Elsevier, 2002.

Silber, Michael H. et al. Sleep Medicine in Clinical Practice.
London: Taylor & Francis, 2004.
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Hypotheses 61, no. 5-6 (2003): 517-18.
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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.

ORGANIZATIONS

American Academy of Family Physicians. 11400 Tomahawk
Creek Parkway, Leawood, KS 66211-2672. (913) 906-
6000. fp@aafp.org. <www.aafp.org>

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/PSY 142.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.

I Sore throat
Definition

Sore throat is a painful inflammation of the mucous
membranes lining the pharynx.
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Sore throat

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.
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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 3540, 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
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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.
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Sore throat

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:

e 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)

e gargling with warm double strength tea or warm salt
water made by adding 1 tsp of salt to 8 oz (237 ml) of
water

e 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)

e cating soft, nutritious foods like noodle soup and
avoiding spicy foods

e resting until the fever is gone, then resuming strenuous
activities gradually

¢ using a room humidifier to make sore throat sufferers
more comfortable

e 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.

e 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.).

e Herbalists recommend taking osha root (Ligusticum
porteri) internally for infection or drinking ginger (Zin-
giber officinale) or slippery elm (Ulmus fulva) tea for
pain.

e 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
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Sore throat caused by a viral infection. (© Scott Camazine/
Photo Researchers, Inc.)

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

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



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.

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:

e washing hands well and frequently

e avoiding close contact with someone who has a sore
throat

e not sharing food and eating utensils with anyone

e 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 rtheumatic fever, a serious disease that can cause
damage to the heart.
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See also Common cold; Mononucleosis.
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Spastic colon see Irritable bowel syndrome

I Spasticity
Definition

Spasticity is an abnormal increase in muscle tone. It
may be associated with involuntary muscle 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,
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Spasticity

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:

e increased muscle stretch reflexes

e involuntary contraction and relaxation of muscles
(spasms)

e prolonged muscle contractions (dystonia)
e rapid, repetitive jerky motions (clonus)
e exaggerated deep tendon jerks or reflexes

¢ involuntary crossing of the legs (also called scissoring
reflex)
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e abnormal posture or abnormal positioning of the
shoulder, arm, wrist, or finger

e 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:

e worsening spasticity
e 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:

e review of personal and family medical history
e review of current medications
e review of other health problems
e physical examination
e 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:

e When were the symptoms first noticed?
¢ How long have the symptoms lasted?

e Are the symptoms always present?

e What muscles are affected?

¢ What makes the symptoms improve?

e What specific treatments or techniques have been
tried?

e What makes the symptoms worse?

e Do certain activities, emotions, or events seem to
aggravate the symptoms?

¢ Are other symptoms present?
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e 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:

e x rays of the spine and hips

e occupational and physical therapy evaluations to deter-
mine upper and lower extremity movement patterns
and passive range of motion

e diagnostic blocks with local anesthetics to provide
information on the effectiveness of potential
treatments

e nerve conduction studies to evaluate muscle or nerve
damage

e 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.
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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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Spasticity

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-
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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.

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



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.
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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
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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.
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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:
<wwWw.naric.com>.

National Spinal Cord Injury Association. 6701 Democracy

Blvd., #300-9, Bethesda, MD 20817. Web site:
<www.spinalcord.org>.
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Worldwide Education and Awareness for Movement Disorders
(WE MOVE). 204 W. 84th St. New York, NY 10024. Web
site: <www.wemove.org>.
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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/
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(accessed October 17,2004).
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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

I 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-
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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:

e current performance measures based on multiple tests
and assessment methods

e educational goals and objectives that define how pro-
blems will be addressed in the short and long term
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Special education student receiving one-on-one instruction. (© Richard T. Nowitz/Corbis.)

e definition of how the child’s progress will be measured
on an ongoing basis

e disciplinary methods (especially for children with
emotional and behavioral issues)

e 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
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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-
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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
BOOKS

Gargiulo, Richard M. Special Education in Contemporary
Society. Florence, KY: Wadsworth Publishing, 2005.
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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.

Kaufman, James, et al. Exceptional Learners: Introduction to
Special Education. New York: Allyn & Bacon, 2005.

Kunjufu, Jawanza. Keeping Black Boys Out of Special
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Hartfield, VA: Harbor House Law Press, 2002.
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20 (June 2004): 150-60.
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463-71.
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I 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

1714

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.

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



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.
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KEY TERMS

Inflection—Variations in the pitch or tone of a
voice.
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I 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
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Speech disorders

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.

e 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.

e 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.

e 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
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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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KEY TERMS

Speech pathologist—An individual certified by the
American Speech-Language-Hearing Association
(ASHA) to treat speech disorders.

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

I 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.

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

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.
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Spina bifida

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
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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
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Doctor examining a child with spinal bifida. (© Annie Griffiths
Belt/Corbis.)

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
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Spinal cord injury

KEY TERMS

Bracing—Using orthopedic devices to hold joints
or limbs in place.

Chiari Il 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.

strong self esteem in their child and to foster independent
living skills.
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BOOKS

Behrman, Richard E., Robert M. Kliegman, and Hal B. Jenson,
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W. B. Saunders, 2000.
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Health Information. Detroit, MI: Omnigraphics, 2004.
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Ave., White Plains, NY 10605. Web site:
<www.modimes.org>.
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NW, Suite 250, Washington, DC 20007-4226. Web site:
<www.sbaa.org>.

Roger E. Stevenson
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I 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
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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:

e weakness, poor coordination or paralysis, particularly
below the level of the injury

* numbness, tingling, or loss of sensation
e loss of bowel or bladder control

e 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.
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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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Spinal cord injury

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.
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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:

e 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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e 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.

e 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
SClIs, 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:

e use of safe driving practices
e avoidance of situations that may become violent
e keeping firearms locked away

e 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
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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:

e Are any pieces of playground equipment missing sup-
ports, anchors, or footings?

e Are any supports, anchors, or footings damaged or
loose?

e Has the wood started to splinter or rot?
o Are surface materials missing or damaged?

e Are there any missing, loose, or damaged nuts and
bolts on the equipment?

e Are any seats broken?

e Are swing hangers and chains broken or worn?

¢ Are hooks, rings, or links misshapen or deformed?
o Are there any broken, missing, or loose steps?

¢ Are any ladder rungs missing, broken, or loose?

e 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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Spinal cord injury

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

Palmer, Sara, et al. Spinal Cord Injury: A Guide for Living.
Baltimore, MD: Johns Hopkins University Press, 2000.

Somers, Martha Freeman. Spinal Cord Injury: Functional
Rehabilitation. New York: Pearson Education, 2001.

Vikhanski, Luba. In Search of the Lost Cord: Solving the
Mystery of Spinal Cord Regeneration. Washington, DC:
Joseph Henry Press, 2001.

PERIODICALS

Bakun, M. and K. Haddix. “Spinal cord injury prevention with
children and adolescents.” SCI Nursing 20, no. 2
(Summer, 2003): 116-118.

Beck, T. “Current spasticity management in children with
spinal cord injury.” SCI Nursing 19, no. 1 (Spring, 2002):
28-31.

Cirak, B., et al. “Spinal injuries in children.” Journal of
Pediatric Surgery 39, no. 4 (April, 2004): 607-12.

1724

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.

Dias, M. S. “Traumatic brain and spinal cord injury.” Pediatric
Clinics of North America 51, no. 2 (April, 2004): 271—
303.

Merenda, L. A., et al. “Progressive treatment options for
children with spinal cord injury.” SCI Nursing 17, no. 3
(Fall, 2000): 102—09.

Vogel, L. C., and C. J. Anderson. “Spinal cord injuries in
children and adolescents: a review.” Journal of Spinal
Cord Medicine 26, no. 3 (Fall, 2003): 193-203.

. “Self-injurious behavior in children and adolescents
with spinal cord injuries.” Spinal Cord 40, no. 12
(December, 2002): 666—68.

Wang, M. Y., et al. “High rates of neurological improvement
following severe traumatic pediatric spinal cord injury.”
Spine 29, no. 13 (July, 2004): 1493-97.
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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.

I 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-

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

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 I1

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 I1I (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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Sports

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
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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

I 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

e attending all or some games and talking about them
afterward
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¢ having realistic expectations for your child

e learning the
involvement

sport and supporting your child’s

e helping your child talk with you about experiences
with the coach and other team members

e helping your child handle disappointments and losing

e 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
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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:

e What is the level of the coach’s education? Does it
include training in cardiopulmonary resuscitation
(CPR) and first aid?

e What does the coach do when an injury happens? What
is the protocol for returning to play following an
injury?

e s 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?

o Are there emergency medications available for chil-
dren with asthma or allergies?

e What are the inclement weather guidelines, especially
for lightning storms and extreme heat?
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o Is the athletic equipment safe, properly fitted, and in
good condition?

e 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
BOOKS

Erickson, Darrell. Molding Young Athletes: How Parents and
Coaches Can Positively Influence Kids in Sports. Oregon,
WI: Purington Press, 2004.

Fish, Joel. 101 Ways to Be a Terrific Sports Parent: Making
Athletics a Positive Experience for Your Child. New
York: Fireside, 2003.

Malina, Robert M., and Michael A. Clark. Youth Sports:
Perspectives for a New Century. Monterey, CA: Coaches
Choice Books, 2003.

Shannon, Joyce Brennfleck. Sports Injuries Information for
Teens: Health Tips about Sports Injuries and Injury
Prevention. Detroit, MI: Omnigraphics, 2003.

PERIODICALS

Goldberg, Michael J. “Kids Dropping Out of Sports.”
Pediatric News (February 2002): 25.

Ishee, Jimmy H. “Participation in Extracurricular Physical
Activity in Middle Schools.” The Journal of Physical
Education, Recreation & Dance (April 2003): 10.

Lord, Mary. “Dangerous Games: Sports Injuries among
Children.” U.S. News & World Report (April 8, 2002): 44.
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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

Children participating in a basketball game. (© Tom & Dee ; .
Ann McCarthy/Corbis.) involve the use of gross motor skills.

Metzl, Jordan D. “Sports Should Be About Fun.” Pediatric <www.aacap.org/publications/factsFam/sports.htm>

News (October 2002): 32. (accessed October 14, 2004).
Splete, Heidi. “Developmental Stages of Sports Readiness “Sports Injury Prevention: Children and Adolescents.” Safe
Can’t Be Rushed: Accept Some Level of Chaos.” Family USA, July 14, 2002. Available online at <http://
Practice News (Sept. 1,2002): 33. safeusa.org/sports/child.htm> (accessed October 14,
2004).
.“Work on Age-appropriate Sports Skills: How Much,

How Soon?” Pediatric News (October 2002): 28. Teresa G. Odle

Ken R. Wells

ORGANIZATIONS

American Academy of Pediatrics. 141 Northwest Point Blvd.,
Elk Grove Village, IL 60007. Web site: <www.aao.org>.

National Institute of Arthritis and Musculoskeletal and Skin

Diseases. 1 AMS Circle, Bethesda, MD 20892. Web site:
<www.nih.gov/niams>. Spo rts injuries

WEB SITES Definition

“Children and Sports.” American Academy of Child & Sports injuries result from acute trauma or repetitive
Adolescent Psychiatry, January 2002. Available online at stress associated with athletic activities. Sports injuries
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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
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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
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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:
e being in shape

e knowing and obeying the rules that regulate the
activity

e not playing when tired, ill, or in pain

* not using steroids, which can improve athletic perfor-
mance but cause life-threatening problems

e taking good care of athletic equipment and using it
properly

e 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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Teenage girl with a knee injury from playing soccer. (© Tom Stewart/Corbis)

minor injuries from becoming major problems or causing
long-term damage.

A doctor should examine anyone who has the fol-
lowing symptoms:

e people who are prevented from playing by severe pain
associated with acute injury

e 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-
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turbances. In most cases, a physician should be consulted
for athletes with head injuries.
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Ken R. Wells

I 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.
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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 [ 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
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Swelling is a symptom of a sprained ankle. (© Dr. P Marazzi/
Photo Researchers, Inc.)

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