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Dandruff see Seborrheic dermatitis

I Day care
Definition

Day care refers to the care provided for infants and
toddlers, preschoolers, and school-aged children, either
in their own homes, in the home of a relative or other
caregiver, or in a center-based facility.

Description

The last half of the twentieth century saw a dramatic
rise in the numbers of women with young children who
worked outside of the home. In 2000, 55 percent of
mothers with infants were in the labor force. In 2001, 64
percent of mothers with children under the age of six,
and 78 percent of mothers with children ages six to
seventeen were in the labor force. These developments
led to an increased demand for childcare providers by
parents while they are at work.

In 2001, 61 percent of all children participated in
some sort of nonparental care. As children grow older,
the likelihood they will receive care from someone other
than a parent increases.

Types of day care
Center-based care

Center-based care may also be labeled child or day-
care centers, nursery schools, or preschools. These facil-
ities care for children in groups. They may have different
sponsors, including universities, schools, churches,
social service agencies, independent owners or chains,
and employers. Many parents choose center-based care
because they believe the presence of multiple caregivers,
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larger groups of children, and state inspections make
them both safer and more dependable. Some parents also
consider these types of centers a better learning environ-
ment for their children.

The National Association for the Education of
Young Children (NAEYC) issues recommendations
relating to the organization and structure of daycare cen-
ters, particularly those that provide care for infants and
toddlers. These recommendations are considered to be
the minimum standards a daycare center should observe.
Their recommendations concerning staff to child ratios
are as follows:

e There should be no more than four infants per care-
giver, and no more than eight infants per one group of
children in center-based care.

e There should be no more than four young toddlers (12—
24 months) per caregiver, with a maximum of 12
young toddlers and three caregivers per group. They
recommend there be no more than six older toddlers
(24-36 months) per caregiver, and a maximum of 12
older toddlers and two caregivers per group.

Some of the advantages of center-based care are:

e The staff are trained and supervised.
e There are more resources and equipment available.
e Care is still available when a staff member is absent.

e The centers are more likely to be licensed and subject
to state regulation.

e Children in center-based care demonstrate slightly bet-
ter cognitive development than those cared for in
homes, possibly because they have more opportunities
to interact with other children and are exposed to more
learning materials.

Some of the disadvantages of center-based care are:

e The costs are higher than for other types of care.

e The background of staff can vary greatly, and there is
often greater staff turnover.
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Day care

e Larger groups of children may mean less individual
attention for the child.

e There is a greater likelihood of exposure to communic-
able illnesses.

Family childcare providers

Family childcare providers offer care for children in
the provider’s home. Requirements differ from state to
state. However, the majority of states require that provi-
ders be regulated if they are watching more than four
children. Many states may have a voluntary regulation
process in place for those providers caring for four or
fewer children. Regulations usually require providers to
meet minimum health, safety, and nutrition standards.
In addition, they are usually required to have a criminal
background check. Some states yearly inspect the homes
of family childcare providers, and many require ongoing
training. Parents often make this childcare choice
because they prefer their children to stay in a more
home-like environment. This arrangement may be less
expensive and more flexible than center-based care. Par-
ents may also believe that their children are better off in
smaller groups with a single caregiver.

The American Academy of Pediatrics recommends
that family childcare providers should have six children
or fewer per one adult caregiver, including the caregi-
ver’s own children. The total number should be fewer if
infants and toddlers are involved. No caregiver who
works alone should be caring for more than two children
younger than two years of age.

Some of the advantages of family child care are:

e There are usually fewer children than in center-based
care.

e There may be children of different ages.

¢ The child gets to stay in a home-like environment.
Some of the disadvantages of family child care are:

e Many family childcare providers are not licensed or
regulated.

¢ Resources and equipment may vary widely.

e Family childcare providers normally work alone,
which may make it more difficult to judge their work.

In-home caregivers

In-home care occurs in the child’s own home. This
care includes both live-in and live-out nannies and baby-
sitters. Most in-home caregivers are not state-regulated,
though many nanny-placement agencies are subject to
state regulation. If in-home caregivers receive childcare
subsidy payments, they may be required by many states
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to have a criminal background check done, and a very
few states have minimal health and safety training
requirements.

The advantages of in-home caregivers are:

e Children receive one-on-one care.

¢ Children may be safer and feel more secure in their
own home.

¢ Parents may feel they have more control over the type
of care their children receive.

e There is the possibility of more flexible scheduling.

e Care will usually be available even if the child is ill.

There are also disadvantages to in-home care. These
include:

e It is often the most expensive type of care.

e The parent may bear the burden of obtaining back-
ground checks and providing ongoing supervision.

Care provided by relatives, friends, and neighbors

This type of care is often referred to as kith and kin
care and may take place either in the child’s or the caregi-
ver’s home. Some of the advantages of this type of care are:

e Parents may believe their children are receiving more
loving, affectionate care and that the child is more
secure.

e A relative, friend, or neighbor may be more likely to
share the parents’ values.

e The child receives one-on-one care.
e There may be a great deal of flexibility in this option.

e Care may be low- or no-cost.

Some of the disadvantages of having friends and
relatives caring for children include:

e There is minimal regulation required by most states
(though some parents may view this as an advantage).

e There may be a lack of care if the friend or relative is
sick or on vacation.

The type of care chosen is related to the child’s age.
Twenty-three percent of newborn to two-year-olds and
22 percent of three- to six-year-olds are cared for in a
home by a relative. Eighteen percent and 14 percent of
these same respective ages were cared for by a nonrela-
tive in a home environment. Higher percentages of three-
to six-year-olds (56%) participated in center-based
programs while only 17 percent of newborn to two-year-
olds did. Some children may participate in more than one
type of arrangement.
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Chidren during play time at a day-care center. (AP/Wide World Photos.)

Center care is more common for black and white chil-
dren with working mothers (30% and 24%, respectively)
than for Hispanic children (10%). However, relative care
is more common for Hispanic children (39%) versus
black and white children (27% for blacks; 25% for
whites). Use of parent care does not differ depending on
racial and ethnic background. Black children with work-
ing mothers are more likely to be in care full-time than are
white and Hispanic children (58% for black children, 36%
for white children, and 34% for Hispanic children).

Choosing and finding high-quality child care is
important and may play a key role in a child’s health and
development. Parents need to consider a variety of fac-
tors when deciding who should care for their child.
There are several positive factors parents should look for
when evaluating child-care options. These include:

e There is adequate supervision and attention to each
child. Parents can find out their state’s specific daycare
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regulations by contact their state’s department of
health and human services.

e Caregivers are well-trained and professional.

e Close attention is paid to health and safety issues. There
are proper hand-washing routines, and the facility (or
home) is clean. Caregivers have training in first aid and
cardiopulmonary resuscitation. Safety precautions
and accident prevention measures are in place.

e Children are encouraged to explore and are exposed to
games, songs, and conversation in order to foster lan-
guage development.

e There is appropriate and sufficient equipment and play
materials.

e Parents are welcomed to make unscheduled visits and
are encouraged to voice concerns and suggestions.

o Stability of caregivers is recognized as an important com-
ponent of quality care. There is a low rate of staff turnover.
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The following signs may indicate that there are pro-
blems with the child care provider or facility:

e The caregiver or center staff do not answer questions
or address parent concerns.

e There is no written copy of center day-care policies.
e There is a high turnover of staff.

e The child indicates he or she is not happy with the day-
care experience.

e There are recurring unexplained accidents.

e Parents are discouraged from participating in activities
or voicing opinions about policies or practices.

¢ Other parents report concerns or problems.

Common problems

Parents who are deciding to place their children in
some sort of day care should be aware that some pro-
blems may occur. A comprehensive study of early child
care was started in 1991 by the National Institute of
Child Health and Human Development (NICHD), part of
the National Institutes of Health. More than 1,300 chil-
dren were followed from birth to find out how the
amount, type, and quality of day care they encounter
affected their development. The study found that, at 15
months, child care neither promoted nor negatively
affected infants’ attachment to their mothers. However, a
low-quality child-care environment combined with less
sensitive mothering did leave infants less securely
attached. The findings from this study also suggest that
toddlers who spend long hours in day care display a
slightly weaker bond with their mothers.

Child care can influence the behavior of the child, as
well. More time spent in day care during the first two
years led to more caregiver-reported behavioral problems
at age two, although the effect was negated by age three.
Higher quality care led to better child compliance and
self-control, and children in larger groups (over three)
appeared to be more cooperative than those in smaller
groups. The biggest indicator of a child’s behavior, how-
ever, was the family environment, particularly the sensi-
tivity of mothering practices. This also carried over into
the area of cognitive development, in which researchers
found no benefit for children being raised exclusively by
the mother. Those in high-quality care were at an advan-
tage compared to those with exclusive maternal care,
while low-quality child care presented a disadvantage. In
general, fewer problem behaviors, higher cognitive per-
formance, and better mother-child attachments were
noted when children received higher quality care.

An additional concern for parents is that children who
attend day care, especially in center-based environments,
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KEY TERMS

Center-based care—Also called childcare centers
or daycare centers, these facilities care for children
in groups.

are more frequently exposed to communicable diseases
and more frequently experience respiratory illnesses, ear
infections, and diarrhea than children who are cared for
primarily at home. The size of the group the child is in
seems to play a role. Larger groups have higher incidences
than smaller groups. In contrast, however, children who
spend more time in day care miss fewer days of school
than their peers who were cared for at home. Finally, par-
ents need to consider who will care for their child if the
child is ill, since most daycare providers will not accept ill
children for fear of infecting other children.

Parental concerns

Most parents are concerned about how their child
will cope and adapt to being cared for by someone else.
Parents can help their child adjust to a new childcare
arrangement in several ways. They can arrange a visit to
the center or home where they will receive care. Introdu-
cing them to the caregiver(s) may make the first days
away from their parents easier. Some children like to
bring a reminder of home with them when they attend day
care. Parents may also choose one of the several books for
children about day care and read it to their child.

See also Attachment between infant and caregiver.
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I Death and mourning
Definition

Mourning is the grieving process an individual
experiences in response to the loss (often through death)
of someone.

Description

Almost every child or adolescent faces the death of
someone close (a relative, friend, or even a pet) at some
point in his or her life. In fact, it is estimated that about 6
percent of children under age 15, or about three of every 50
children, will lose a parent. Though this figure is low com-
pared to 25 percent at the turn of the twentieth century,
children in the twenty-first century are more likely to
experience more types of violent and catastrophic death,
such as in wars, natural disasters, and homicides. Children
experience deaths of their peers through suicide, acts of
violence in school or on the street, and in terminal illness.

In 1900, children experienced death firsthand, see-
ing a loved one die on the farm or in the home. Then, two
world wars came and children experienced death in the
remote events of far off places. By the 1950s, though
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some children did experience the death of a loved one in
the Korean War, these were few. Death became an
abstraction, something children only read about or
experienced in a movie or television. The Vietnam War
and racial unrest during the civil rights era connected
death as reported by newspapers and television to events
occurring U.S. city streets. By the last two decades of the
twentieth century, death came knocking on the school-
house door as children brought weapons and shot other
children. Drive-by shootings became more frequent in
some neighborhoods. With the September 11, 2001, ter-
rorist attacks on the United States, children began to see
widespread death in a very personal way.

Children experience grief or mourning in very dif-
ferent ways than adults do. That is why over 160
bereavement centers have opened across the United
States to help children mourn in ways that are appropri-
ate to their age and developmental stage. These centers
also allow children to participate in their own mourning
rituals, which can be a comfort to children and a healthy
way to move on. Unlike in some religious organizations,
children are allowed to express anger as well as sadness
about the death of their loved ones. They are encouraged
to remember and create tangibles, such as paintings, stor-
ies, and even quilts, to remind them of the deceased.

Parents, caregivers, and teachers can provide sup-
port and minimize fear by answering honestly a child’s
questions about death. Encouraging communication
helps the child through the essential grieving period. At
one time, well-meaning adults felt that it was in the
child’s best interests to avoid discussing death. However,
research has shown that children cope more successfully
with a death if they feel included in the group that has
experienced the loss and share in grieving and mourning.

When listening to a child’s observations about death,
adults must keep an open mind. A child may respond to
the death of a grandmother, who used to make cupcakes
for her, by observing that there will be no more cupcakes
for dessert. This response could be interpreted as selfish,
but it is in fact an expression of the child’s loss in her
own, very personal, terms. When a child learns of the acci-
dental death of a playmate, he may ask to go out to play.
This too may be an expression of the loss, as the child
might want to remember his friend by engaging in the
activity the two of them shared. The child’s response to
loss can be misunderstood by adults, especially by those
who are also grieving. By passing judgment on the child’s
reactions, adults undermine the child’s feelings and make
the loss even more difficult for the child to handle.

For most people, deeply felt grief and loss are felt for
about a week, followed by sorrow which can last two years
or longer. In the days, weeks, and months that follow a
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Death and mourning

death, adults should refrain from criticizing or reacting
negatively to the child’s feelings. When the child seems to
repeat the same questions over and over, the same answers,
as open and honest as possible, must be repeated patiently.
Young children may express concern, either directly or
through behavior, about being abandoned or neglected, or
they may fear they have in some way caused the death.
Changes in appetite, complaints of feeling sick, and
changes in activity patterns can be indications that the
child is worried or anxious. Adults can help a child deal
with these feelings by acknowledging them and by reassur-
ing the child that he will still be cared for and that no one
can cause a death by thoughts and feelings.

When a death is unanticipated, as in a case of acci-
dent or violence, children may grieve longer and more
intensely. Sad feelings may resurface over the years when
the child experiences the loss anew, such as on holidays or
other occasions. When a parent is deeply affected by the
death of a loved person, the child may need the steady
support of another adult. Books about illness and death
can also be helpful. Adults should review the books in
advance or ask a librarian, teacher, or counselor for
advice. Issues of concern include age-appropriateness,
situation-appropriateness, and religious point of view.

Children mourn a bit at a time, returning to their grief
anew at different stages. Understanding a child’s develop-
mental stages helps parents, teachers, and caregivers pro-
vide appropriate responses and support for the child.

Toddlerhood and preschool age

By the time a child is about two and a half or three, the
child is able to acknowledge that a death has occurred but
will not really understand the reality of death. The child
may echo the parents’ words but may also express their lack
of understanding. This is less denial than it is the inability to
understand the concept of death. If a child has experienced
the death of a family pet and understands that the dog or cat
will not come back, the child is more likely to understand
that the person who dies will not come back either.

Children between two and five years of age will
often be restless, have sleep disturbances, or frightening
dreams. They will sometimes revert to behaviors they
had at a younger age, such as wetting the bed or thumb
sucking. Because children of this developmental stage
do not fully understand the concept of death, they may
blame themselves, thinking that if only they had been
good enough, their loved one would not have died.

Parents and other adults need to offer comfort in
simple but honest words and in physical contact. They
need to make sure the child’s routine remains intact to
preserve a sense of security in a loving environment.
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Caregivers can draw pictures of the loved one or read
books about mourning so the child can feel that they are
not alone. Even children of this age can participate in
funerals or other death rituals.

School age

By the age of six, children begin to understand that
death is the cessation of bodily functions and that it is per-
manent. They show a morbid curiosity about death. They
may talk about the details of death repeatedly. They want
to know what happens physically and spiritually. Children
of this age may also begin to acknowledge the universality
of death, that it happens to everyone. But they may find it
difficult to believe that it could ever happen to them.

Around this age, children are capable of taking part
in rituals of death, such as visits with the deceased’s
family, the wake, and the funeral or memorial service.
Prior to participating in a visit or funeral, it is helpful to
prepare the child for the experience by explaining the
purpose of the visit, how long it will last, and what the
child will experience there. If a child expresses reluc-
tance to participate in any aspect of the rituals of death,
adults should accept the child’s feelings and not exert
pressure. Children look to adults and their peers for role
models of how to conduct themselves at these events.

School-aged children can understand what death
means, but they may be so overwhelmed that they act as
if nothing has happened. Unexpressed feelings may sur-
face as physical symptoms, such as stomachache, head-
ache, and unusual complaint of tiredness. Behavior may
also change, demonstrated by reluctance to go to school,
daydreaming in class, or a decline in academic perfor-
mance. Children of this age usually need extra time for
physical activity. Even a short walk or a turn at the play-
ground can help them work off some of the physical ten-
sions connected with mourning.

Children both grieve alone and share their grief with
others. Families can take a number of actions to support
emotional healing, such as openly acknowledging the death,
letting children participate in the rituals, and maintaining
familiar routines such as school and bedtime activities. Par-
ents should also let children witness their own adult grief.
Rather than avoiding any mention of the deceased, it may
help to display a photograph in a prominent place as a way
of letting family members maintain memories. The visual
reminder provides a way to help the child understand that it
is okay to talk about the person who died.

For some children, the threat of being alone is cen-
tral. One of their first questions is usually, “Who is
going to take care of me?” Caregivers need to reassure
the child that he or she is still loved and will be cared for.
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Some older children begin to understand that death
can happen to anyone, especially if a child their own age
dies. The child may also worry that he or she may die at
any time. This is especially a problem when the child’s
peer dies suddenly in an accident or after a long illness.
Questions like “Will I die, too?”” need reassuring answers.

Adolescence

Teenagers understand more as an adult does, but
they may find it even more difficult than younger chil-
dren to deal with their sorrow. Behavior problems, drop-
ping out of school, physical complaints such as headache
or chest pain, sexual promiscuity, and even suicide
attempts may result from their feelings of pain and loss.
Often, teenagers are reluctant to talk to adults who could
help them through their grief.

The death of a peer, even someone they hardly
knew, affects adolescents differently than the death of an
older person. They must cope not only with the shock of
life’s unpredictability, but their own mortality.

Some adolescents may feel anger and want to rage
at the world for letting death take a loved one. Research
has shown that in the majority of cases adolescents in
juvenile facilities have lost someone close to them.

Adolescents can also feel very vulnerable. Some
express the need to feel like a child again, to be taken
care of and protected, to feel secure in a safe world.

Common problems

Nighttime is particularly problematic since the child
is now able to remember his or her loss without other dis-
tractions intervening. The child may also feel abandoned
and alone. Many children will want to sleep with a parent
or a sibling. Others request that a light be left on, even if
they have long since stopped needing a nightlight.

Many children will also revert to a previous devel-
opmental stage. Some children will wet the bed. Others
will request permission to sleep with a stuffed animal or
return to sucking their thumbs. Some of these behaviors
are comfort actions. They seek the security of the earlier
developmental stage.

Older children and adolescents may express their
bottled up anger through aggression toward other chil-
dren. They may also turn that unresolved anger inward,
becoming depressed or adopting a dark, gloomy lifestyle.
Some adolescents may participate in risk-taking beha-
viors or want to do everything because they are worried
that they may not have time to do everything before
some random act kills them. Other children and adoles-
cents may mutilate themselves or get body piercings or
tattoos. (It should be noted that piercing and tattoos are
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Students at Columbine High School in Littleton, Colorado
comfort each other after the death of classmates. (Photograph
by David Zalubowski. AP/Wide World Photos.)

not necessarily a cry for help; they may simply be acts of
self-expression.)

Parental concerns

Parents need to help their children work through
their grief, not get around it or avoid it. Parents should
never minimize their child’s grief. It is as individual as
any adult’s. Parents and other caregivers need to be
available to listen as children express their grief in their
own ways. This means that parents should seek counsel-
ing themselves if their own grief gets in the way of help-
ing their children move through the grieving process.

Grieving children need their friends’ support as
much as adults do. Parents should make sure that chil-
dren are allowed to phone their friends or play with them
during the grieving process. Children will often express
their sadness to friends much more easily than to their
parents or other adults.

In addition, funerals and other death rituals are impor-
tant to children as well as adults. These gatherings allow
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KEY TERMS

Bereavement—The emotional experience of loss
after the death of a friend or relative.

Grief reaction—The normal depression felt after a
traumatic major life occurrence such as the loss of
a loved one.

Mourn—To express grief or sorrow, usually for a
death.

the bereaved to express their sorrow, remember those they
have lost, and receive and offer support from a community
of friends and relatives. Death rituals often are the moments
when the death of a loved one becomes real and not just tra-
gic news. The bereaved often need to see the body of the
deceased or participate in some activity that expresses the
letting go of their dead loved one’s presence in this life.
Some families release balloons after a funeral; others light
candles and let them burn down; both activities express the
release of the deceased from life to death. Many of these
activities coincide with religious beliefs and customs. Chil-
dren who participate in a funeral by reading a poem or
offering a gift are often better able to cope with their loss.

When to call the doctor

About one third of grieving children may need to
seek professional counseling or therapy of some kind.
This can be in individual sessions or in a group. It can
also come from religious sources. Behaviors that warrant
grief counseling or therapy are unresolved anger and
hostility, not expressing grief at all or minimally, or
depression or anxiety that interferes with daily activities
that lasts for weeks or months.
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I Decongestants
Definition

Decongestants are medicines used to relieve nasal
congestion (stuffy nose).

Description

Decongestant drugs are chemically similar to epi-
nephrine and norepinethrine, which are hormones that
cause excitation in the body. These hormones cause con-
striction of blood vessels. A stuffy nose is caused by
dilated blood vessels, which swell the nasal passages and
make it harder to breathe.

Because these drugs have actions similar to the nat-
ural hormones, they have been used for purposes other
than the treatment of nasal congestion. Some of these
uses, such as treatment of hypotension, can be very
important. Some of these drugs have also been abused
because of their stimulant effects.

General use

A congested or stuffy nose is a common symptom
of colds and allergies. This congestion results when
membranes lining the nose become swollen. Deconge-
stants relieve the swelling by narrowing the blood ves-
sels that supply the nose. This narrowing reduces the
blood supply to the swollen membranes, causing them
to shrink.

These medicines do not cure colds or reverse the
effects of histamines, chemicals released as part of the
allergic reaction. They will not relieve all of the symptoms
associated with colds and allergies, only the stuffiness.

Nasal decongestants may be used in many forms,
including tablets, nose drops, and nasal sprays.
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Precautions

Because decongestants have the potential for many
side effects and adverse effects, they must be dosed
carefully.

Side effects

When decongestants are used in the form of nose
drops or nasal spray, the following adverse effects are
common:

e stinging
¢ burning
e sneezing
e increased nasal discharge
e altered sense of taste
The following adverse effects are very rare when

decongestants are given by drops or spray and also quite
rare but possible when given by mouth:

e restlessness
e anxiety

e nervousness
e weakness

o difficulty breathing

Even more severe adverse effects are possible when
decongestants are taken in large overdose. These include
heart problems and tremors.

Some people complain of rebound congestion,
which occurs when, after the decongestant has worn off,
the congestion returns even worse than before.

Interactions

Decongestants do not have any interactions with
drugs that would be taken by a generally healthy child.
Even so, people using decongestants should review their
drug therapy with a physician or pharmacist before start-
ing treatment.

Although decongestants have the potential for ser-
ious side effects and adverse effects, they are very safe
when used properly. However, nasal decongestants
should only be used for three days at a time to avoid sig-
nificant rebound effect. The most severe adverse effects
can be avoided by using nose drops and nasal sprays in
place of tablets or capsules.

Parental concerns

Parents administering these drugs to their children
should use nose drops or nasal spray and avoid tablets or
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KEY TERMS

Constricted—Made smaller or narrower.
Dilate—To expand in diameter and size.
Hypotension—Low blood pressure.
Tremor—Involuntary shakiness or trembling.

capsules, which are more likely to cause adverse effects.
They should also review the proper administration of
nose drops and nasal spray with a physician or nurse.

Decongestants are subject to abuse. Parents should
observe the behavior of adolescents and teens who may
be purposely overdosing on these drugs.

In the event of severe adverse effects, parents should
get medical care immediately for their child.

See also Cough suppressants; Expectorants.
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I Dehydration
Definition

Dehydration is the loss of water and salts that are
essential for normal body function.

Description

Dehydration occurs when the body loses more fluid
than it takes in. Dehydration can upset the delicate fluid-
salt balance needed to maintain healthy cells and tissues.
The human body is generally over 60 percent water. The
body works to maintain water balance through mechan-
isms such as the thirst sensation. When the body requires
more water, the brain stimulates nerve centers to encou-
rage a person to drink in order to replenish the water
stores. Water intake can vary widely on a daily basis,
influenced by such factors as access to water, thirst,
habit, and cultural factors.

The kidneys are responsible for maintaining water bal-
ance through the elimination of waste products and excess
water. Water is primarily absorbed through the gastroin-
testinal tract and excreted by the kidneys as urine. The var-
iation in water volume ingested is dependent on the ability
of kidneys to dilute and concentrate the urine as needed.

Children need more water than adults because they
expend more energy, and most children who drink when
they are thirsty get as much water as their systems require.
Dehydration in children usually results from losing large
amounts of fluid and not drinking enough water to replace
the loss. This condition generally occurs in children who
have a stomach flu characterized by vomiting and diar-
rhea or who cannot or will not take enough fluids to com-
pensate for excessive losses associated with fever and
sweating of acute illness. Dehydration can result from ill-
ness; a hot, dry climate; prolonged exposure to sun or high
temperatures; not drinking enough water; and overuse of
diuretics or other medications that increase urination.
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Types of dehydration

Dehydration is classified as mild, moderate, or
severe based on how much of the body fluid is lost, esti-
mated by loss in bodyweight. Mild dehydration is the
loss of no more than 5 to 6 percent loss of body weight.
Loss of 7 to 10 percent is considered moderate dehydra-
tion. Severe dehydration (loss of over 10 percent of body
weight) is a life-threatening condition that requires
immediate medical care.

Complications of dehydration

When the body’s fluid supply is severely depleted,
hypovolemic shock is likely to occur. This condition,
which is also called physical collapse, is characterized
by pale, cool, clammy skin; rapid heartbeat; and shallow
breathing.

Blood pressure sometimes drops so low it cannot be
measured, and skin at the knees and elbows may become
blotchy. Anxiety, restlessness, and thirst increase. After
a child’s temperature reaches 107°F (41.7°C) damage to
the brain and other vital organs occurs quickly.

Demographics

Dehydration is a major cause of infant illness and
death throughout the world. Dehydration is often a result
of gastrointestinal disease and diarrhea in children. Among
children in the United States, short-term diarrhea results in
approximately 200,000 hospitalizations and 300 deaths per
year. In developing countries, dehydration from illness is a
common cause of death in children under five years of age,
accounting for about 2 million deaths per year.

Causes and symptoms

Dehydration is a deficit of body water that results
when the output of water exceeds intake. Dehydration
stimulates a child’s thirst mechanism. Causes of dehy-
dration may include the following:

e decreased water or fluid intake

e diarrhea

e vomiting

e excessive heat

e excessive sweating

o fever

e excessive urination (polyuria)

e diuretics or other medication that increase fluid loss
e caffeine or alcohol consumption

Sweating and the output of urine both decrease dur-
ing dehydration. If water intake continues to fall short of
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water loss, dehydration worsens and a child may become
critically ill.

Reduced fluid intake may be a result of the
following:

e appetite loss associated with acute illness
* nausea

e bacterial or viral infection or inflammation of the phar-
ynx (pharyngitis)

e inflammation of the mouth caused by illness, infection,
irritation, canker sores, or vitamin deficiency

Other conditions that can lead to dehydration
include the following:

o disease of the adrenal glands, which regulate the
body’s water and salt balance and the function of many
organ systems

e diabetes mellitus
e eating disorders
e kidney disease

e chronic lung disease

With mild dehydration, increased thirst and restless-
ness are usually the only apparent symptoms. In moder-
ately dehydrated children, eyes are somewhat sunken,
and the mouth and tongue are dry. Thirst is increased: an
older child asks for water, and a younger child drinks
eagerly when offered a cup or spoon of water. The skin
is less elastic than it should be and is slow to return to its
normal position after being pinched. The radial pulse
(wrist area) is detectable, but rapid. The soft spot on a
baby’s head (fontanelle) is somewhat sunken. Two of the
following symptoms usually indicate some degree of
dehydration: drinks eagerly, thirsty, restless, irritable,
sunken eyes, or skin pinch goes back slowly.

Children with severe dehydration are usually lethar-
gic, in a stupor, or even in a coma. Symptoms are even
more apparent (deeply sunken eyes without tears, very
dry mouth and tongue, rapid and deep breathing). A skin
pinch retracts very slowly (over two seconds). Children
who are awake are very thirsty, although a child may
drink poorly if in a stupor. A child may not have urinated
for six hours or longer. When in hypovolemic shock, sys-
tolic blood pressure taken in the arm is low or not detect-
able, the arms and legs are cool, and the nail beds may
have a bluish or purplish discoloration. Two of the fol-
lowing symptoms indicate severe dehydration: lethargic
or unconscious, very slow skin pinch, sunken eyes, and
not able to drink or drinking poorly.

Dehydration can cause confusion, constipation,
discomfort, drowsiness, and fever. The skin turns pale
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and cold, the mucous membranes lining the mouth and
nose lose their natural moisture. The pulse sometimes
races and breathing becomes rapid. Significant fluid loss
can cause serious neurological problems or death.

When to call the doctor

A doctor should be notified whenever an infant or
child exhibits signs of dehydration or a parent is con-
cerned that a stomach virus or other acute illness may
lead to dehydration.

A doctor should also be notified if any of the follow-
ing is the case:

o Symptoms of dehydration worsen.

e A breast-fed or bottle-fed infant is unable to feed or
feeds poorly.

¢ An infant or child urinates very sparingly or does not
urinate at all during a eight-hour period.

¢ An infant younger than two months of age has diarrhea
or is vomiting.

e Dizziness, listlessness, or excessive thirst occurs.
e The child’s heart is beating fast.

e The child has dry eyes, sunken eyes, a dry mouth, or is
not producing tears.

e There is blood in the stool or vomit.

An infant can become dehydrated within hours after
the onset of illness. In general, the smaller the child, the
lower the threshold should be for healthcare intervention
if dehydration is suspected.

Diagnosis

A child’s symptoms and medical history alone
usually suggest dehydration. Physical symptoms are
usually all that is necessary for diagnosing dehydration,
although laboratory tests may be ordered by the physi-
cian. Physical examination may reveal shock, rapid heart
rate, and/or low blood pressure. Laboratory tests, includ-
ing blood tests (to check electrolyte levels) and urine
tests (e.g. urine specific gravity and creatinine), may be
used to evaluate the severity of the problem.

Treatment

Increased fluid intake and replacement of lost electro-
lytes are extremely important for restoring fluid balances
in infants and children who are dehydrated. Treatment is
given based on severity of dehydration. Treatment should
include two phases: a rehydration phase and a maintenance
phase. In the rehydration phase, fluid losses are replaced
quickly, within three to four hours until normal hydration
is achieved. In the maintenance phase, calories and fluids
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are given. Rapid refeeding should follow rapid rehydration
with the goal of returning the child to an unrestricted, age-
appropriate diet including solids. Withholding foods to rest
the gut is not recommended. Breastfeeding should be con-
tinued at all times through both stages of treatment. Full-
strength formula is usually tolerated. Changing formula or
diluting to half strength are common practices but are
usually unnecessary and may even prolong symptoms and
delay nutritional recovery.

To replace calories quickly during acute illness, food
should be given as soon as the child will tolerate it. During
both rehydration and maintenance phases, fluid losses from
vomiting and diarrhea should be replaced continuously.
Restricting lactose (milk and milk products) is usually not
necessary but may be helpful in a child with a severe intest-
inal disease or diarrhea in a malnourished child.

Children with minimal dehydration weighing less
than 10 kilograms (22 pounds) should be given 60 to 120
mL (2—4 ounces) of an oral rehydration solution (ORS) for
each episode of vomiting or diarrheal stool. Those weigh-
ing more than 10 kg (22 Ibs) should be given 120 to 240
mL (4-8 ounces). Food should not be restricted. Children
with mild to moderate dehydration should be given 50 to
100 mL (roughly 2-3.5 ounces) of an ORS per kilogram
body weight during two to four hours to replace fluid
losses. Additional ORS should be administered to replace
ongoing losses from vomiting and diarrhea. In a sick child,
a teaspoon, syringe, or medicine dropper can be used to
offer a small amount at first with amounts increasing as
tolerated. If the child appears to want more, more can be
given. Severe dehydration is a medical emergency requir-
ing intravenous fluids immediately.

For moderate or severe dehydration, a child should
be treated in a medical facility. Moderate dehydration
can be treated orally, but severe dehydration requires the
child to take fluids intravenously (IV). When treating
dehydration, the wunderlying cause must also be
addressed. For example, if dehydration is caused by
vomiting, medications may be prescribed to resolve
these symptoms. However, anti-diarrheal medications
are not recommended in children. A child who is dehy-
drated due to diabetes, kidney disease, or adrenal gland
disorders must receive treatment for these conditions as
well as for the resulting dehydration.

For older children who are mildly dehydrated, just
drinking plain water may be all the treatment that is
needed. For infants and younger children, especially
when ill, drinking a commercial ORS should be encour-
aged. Parents should follow label instructions when giv-
ing children Pedialyte or other commercial products
recommended for relieving dehydration. Sports drinks
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are not recommended as they contain a lot of sugar and
may worsen diarrhea.

In order to accurately calculate fluid loss, it is important
to chart weight changes every day and keep a record of how
many times a child vomits or has diarrhea. Parents should
note how many times a baby’s diaper must be changed.

Alternative treatment

Gelatin water may be substituted for electrolyte-
replacement solutions if an ORS is unavailable. It is
made by diluting a 3-oz package in a quart of water or by
adding one-fourth teaspoon of salt and a tablespoon of
sugar to a pint of water. Receiving the right amount of
electrolytes is very important, and thus homemade reme-
dies such as gelatin (or adding salt or sugar to water) are
not recommended because of the potential for quantity
errors when mixing. However, these may be useful if
ORS cannot be obtained in an emergency. Parents should
keep a can of ORS on hand for emergencies.

Formulas containing soy fiber have been reported to
reduce liquid stools.

Prognosis

Mild dehydration rarely results in complications. If
the cause is eliminated and lost fluid is replaced, mild
dehydration can usually be cured quickly.

Vomiting and diarrhea that continue for several days
without adequate fluid replacement can be fatal. How-
ever, dehydration that is rapidly recognized and treated
has a good outcome.

Prevention

Ensuring that children always drink adequate fluids
during an illness helps to prevent dehydration. Parents
can prevent dehydration in infants and children who are
vomiting or who have diarrhea by increasing fluids to
compensate for losses. Infants and children with diarrhea
and vomiting should be given ORS such as Pedialyte
immediately to help prevent dehydration.

Children who are not ill can maintain proper fluid bal-
ance by drinking water or fluids even before they are
thirsty. Children should drink fluids before going outside to
exercise or play (especially on a hot day). Dehydration
can usually be prevented by drinking enough fluid for urine
to remain the color of pale straw. Water in foods, especially
fruits and vegetables, is a great source of fluid. Fruits and
vegetables can contain up to 95 percent water, so a well-
balanced diet is a good way to stay hydrated.

Parents should know whether any medication their
child is taking can cause dehydration and should get
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KEY TERMS

Diuretic—A group of drugs that helps remove
excess water from the body by increasing the
amount lost by urination.

Electrolytes—Salts and minerals that produce
electrically charged particles (ions) in body fluids.
Common human electrolytes are sodium chloride,
potassium, calcium, and sodium bicarbonate.
Electrolytes control the fluid balance of the body
and are important in muscle contraction, energy
generation, and almost all major biochemical
reactions in the body.

prompt medical care to correct any underlying condition
that increases the risk of dehydration.

Other methods of preventing dehydration and ensur-
ing adequate fluid intake are as follows:

e cating more soup at mealtime

e drinking plenty of water and juice at mealtime and
between meals

e keeping a glass of water nearby

Children should not be given coffee or tea, because
they increase body temperature and water loss. Avoiding
caffeinated soft drinks may also reduce the risk of dehy-
dration. These beverages are all diuretics (substances
that increase fluid loss).
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I Dental development
Definition

Dental development is the process by which chil-
dren develop their first and second (permanent) teeth.

Description

A child’s first set of 20 teeth are called baby, pri-
mary, deciduous, or milk teeth. As these teeth fall out,
they are replaced by 32 permanent, adult, or secondary
teeth. The entire process of dental development may take
more than two decades. Both primary and permanent
teeth usually erupt (break through the gum) in a specific
order on each side of the upper and lower jaws. However,
the timing of both primary and permanent tooth eruption
can vary by two or more years.

Both the timing of dental development and tooth
size are determined primarily by heredity. Individuals
differ greatly in the size of the crown (the part of the
tooth above the gum line). Except for the earliest stages
of prenatal development, and possibly the third perma-
nent molars or wisdom teeth, dental development in girls
proceeds ahead of that in boys, often by as much as 6 per-
cent. Girls also have slightly smaller crowns and slightly
shorter tooth roots than boys.

Prenatal

Dental development begins at about three weeks of
gestation. By six weeks of gestation the tips or cusps of
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Dental development

the primary teeth appear. By the fourth month the hard
tissues (the enamel and dentin) of the primary teeth have
begun to form. The enamel crowns of most primary teeth
are fully formed by eight months of gestation. Permanent
teeth begin to form shortly before or at birth.

Baby teeth

At birth the developing teeth usually are still
embedded in the gums. Occasionally a baby is born with
some erupted teeth or teeth that erupt shortly after birth.
These natal or neonatal teeth usually are poorly formed
and mobile. However in most infants the front teeth
begin to peek through the gums between four and eight
months. Generally from about six months on, children
get four new teeth every four months. By 12 to 15
months all of the baby teeth within the gums have
formed crowns. Most children have all 20 baby teeth by
the age of two-and-a-half to three years. The permanent
teeth continue to develop within the jaw.

Baby teeth erupt in pairs on the right and left of the
mouth, alternating between the lower and upper jaws,
and proceeding from front to back. The 20 primary teeth
usually erupt in the following order:

e four front teeth or central incisors, first in the lower
jaw and then in the upper jaw

e four lateral incisors, on each side of the front teeth,
uppers before lowers

e four first molars, uppers first

e four canines or cuspids, between the lateral incisors
and the first molars, usually uppers before lowers

e four second molars behind the first molars, lowers first

Baby teeth may come in straight or at an angle,
appearing crooked, although they eventually straighten
out. Once all of the baby teeth have erupted, the tongue
adapts to their shape and the child’s pre-teeth swallowing
pattern switches to an adult pattern.

Children start losing their baby teeth at about age
six, after the permanent front teeth are almost formed
beneath the gums. The pressure of the developing perma-
nent teeth causes the roots of the baby teeth to dissolve.
Without their anchor in the jaw, the baby teeth loosen
and eventually fall out. Most children lose their lower
front baby teeth first. The earlier that the baby teeth
come in, the earlier they will fall out. Most children have
lost all of their baby teeth by age 13.

Permanent teeth

Between the ages of two-and-a-half and six, the per-
manent teeth continue to develop within the jaw. The first
permanent teeth, the six-year-molars that become the first
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permanent molars, erupt behind each of the four second
baby molars, usually between the ages of five and six. If
the baby teeth are properly positioned and aligned, the
six-year-molars usually erupt properly. If the baby teeth
are pushed too close together, the six-year-molars will be
too far forward, crowding the permanent teeth that erupt
in front of them. However if the six-year-molars erupt
properly and if the jaw is large enough, the permanent
teeth have a good chance of coming in correctly.

By about age eight, enamel has formed on all of the
permanent teeth except the wisdom teeth. A permanent
tooth comes in completely about two months after the cor-
responding baby tooth is lost. Between the ages of about
six and 12 to 14, as the jaw grows, 28 permanent teeth
erupt, replacing the primary teeth, incisor for incisor,
canine for canine, premolar or bicuspid for molar. The 32
permanent teeth generally erupt in the following order:

e four six-year or first molars

e four central incisors or front teeth, first in the lower
jaw and then in the upper jaw

e four lateral incisors, lowers usually first
e four canine teeth, lowers first

e four first premolars or bicuspids, between the canines
and the six-year molars, uppers usually first

e four second premolars or bicuspids, between the first
premolars and the six-year or first molars, uppers
usually first

e four second molars, behind the first molars, lowers
usually first

e four third molars or wisdom teeth at the back, usually
between ages 17 and 21

Common problems
Teething

Teething (the eruption of the primary teeth through
the gums) may cause discomfort or pain, particularly
with the large molars. Teething babies may:

e be restless and irritable
¢ lose their appetites

e sleep poorly

e cry excessively

e have flushed cheeks

* have a slight fever

e have congestion

e dribble or drool

¢ have red, swollen gums at the new teeth sites
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e rub their gums
e suck their thumbs
e want something to chew on

For teething symptoms, parents may massage the
gums to relieve discomfort and offer teething toys to
help speed tooth eruption. A frozen teething toy numbs
the gums and reduces swelling, although it should not be
left on the gum for more than one minute without a

break. They may also relieve symptoms by the
following:

e massaging the gums, with or without ice
e giving the baby a cold teething ring

e encouraging the baby to chew on cold, wet washcloth
or frozen bagel

* administering acetaminophen (Tylenol)

Eruptions of the permanent teeth are usually much
less distressing, although the eruption of the first four
broad permanent molars may cause discomfort. As the
permanent molars push through the gums, they often
leave a flap of tissue over the tooth. If food becomes

trapped under the flap, the gums may become sore, swol-
len, and painful, infected, or abscessed.

Developmental delay

While dental development may be slightly advanced
in obese children, development delay can occur with the
emergence of some permanent teeth. Delay can be
caused by the following:

e hereditary factors

e chronic malnutrition

e developmental disorders

¢ hyperdontia (extra or supernumerary teeth)
e Down syndrome

e radiation or chemotherapy

® Cysts or tumors

o the absence of lateral incisors or wisdom teeth

Decay

The enamel on baby teeth is thinner and softer than
on permanent teeth and decay can move through it very
rapidly. Some children develop decay as soon as a tooth
erupts and about 50 percent of two-year-olds have at
least one cavity.

Baby bottle tooth decay occurs when sugary
liquids, including milk, juice, or formula, cling to the
baby’s teeth, particularly when the child is put to bed
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with a bottle. The decay occurs most often in the upper
front teeth but other teeth also can be affected. If a
decayed baby tooth is lost too early, the adjacent teeth
may move into the space, causing crooked and over-
crowded permanent teeth.

Malocclusion

In a perfect jaw, all of the teeth fit exactly without
crowding or spacing. The teeth are not rotated, twisted,
or leaning forward or backward. With a perfect bite
(occlusion), the teeth of the upper jaw slightly overlap
those of the lower jaw. The points of the molars fit into
the grooves of the opposing molars.

Few children develop perfect teeth and occlusion.
More than 90 percent of children have some degree of
malocclusion or poor bite. Skeletal malocclusions occur
when the upper and lower jaws are not properly aligned
with each other and with the skull. Dental malocclusions
occur when the teeth are crowded or the upper and lower
teeth are not properly aligned with each other. Malocclu-
sions can be caused by the following:

o heredity
e crowded or misaligned baby teeth

e premature loss of baby teeth due to decay or injury, so
that the permanent first molars move forward, causing
crowding and misalignment of the new front teeth

e Jloss of permanent tooth structure due to untreated
decay in the baby teeth

e a tooth emerging at an angle such that it pushes on and
damages an adjacent tooth

e sucking that continues after the permanent teeth erupt
e wisdom teeth that erupt crookedly
e accidental injury

Some children experience mild, temporary symp-
toms of malocclusion resulting from a growth spurt.
Severe malocclusion may require orthodontic interven-
tion to improve appearance or to prevent problems with
eating and speaking. Most alignment problems develop

gradually, although they may be apparent at eruption.
Symptoms of alignment problems include the following:

e lack of space between teeth

e teeth that are out-of-line or abnormally spaced
e front teeth that do not meet

e protruding of the upper or lower jaw

e protruding upper front teeth (overbite)

e protruding lower front teeth (underbite)

e an open bite wherein the upper and lower front teeth do
not touch during biting
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Dental development: Primary teeth
When teeth  When teeth
come in fall out

. . Upper
_€ T Central incisors ~ 7-12mos. ~ 6-8yrs.
— I(_;atqral in(cisor.sd ) 12—;2 mos. 1071—3 yrs.
; \ anines (cuspids) 16-22 mos. 10-12yrs.
o First molars 13-19mos.  9-11yrs.
—— Second molars 25-33 mos. 10-12 yrs.

- Lower
Second molars ~ 20-31 mos. 10-12 yrs.
. / First molars 12-18 mos.  9-11yrs.
’ Canines (cuspids) 16-23 mos.  9-12yrs.
Y J Lateral incisors 7-16 mos. 7-8 yrs.
J/ Central incisors 6-10 mos. 6-8 yrs.

lllustration of the eruption of primary, or baby teeth. (/llustra-
tion by GGS Information Services.)

Developmental disorders

Dental development disorders may occur as a result
of the following:

e numerous inherited syndromes
e improper prenatal development
e endocrine disorders

e environmental factors

Developmental disorders include the following:

e hypodontia, in which one or more permanent teeth,
usually the wisdom teeth or the lateral incisors, fail to
form and the remaining teeth tend to be smaller

e anodontia, a very rare condition in which many or all
of the permanent teeth fail to form

e supernumerary or extra teeth (These are more common
in permanent teeth than in baby teeth; extra teeth
usually are somewhat shapeless pegs, although occa-
sionally an extra molar develops fully.)

Discolored and misshapen teeth

Disorders that may cause discoloration of the teeth
include:

e hypoplasia, in which insufficient or irregular enameling of
the teeth caused by the administration of tetracycline to a
pregnant or nursing mother or to the infant or young child

e enamel and dentin hypoplasia, in which the enamel and den-
tin are not calcified (hardened by the depositing of miner-
als) due to vitamin D deficiency during tooth development
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Dental development: Permanent teeth
When teeth
come in

: \. Upper -
) Central incisors 7-8 yrs.
Lateral incisors 8-9 yrs.
H j Canine (cuspids) 11-12 yrs.
j ;irst bicuspids 10-11 yrs.
i econd bicuspids 10-12 yrs.
. First molars 6-7 yrs.
T~ Second molars 12-13 yrs.
Third molars 17-21 yrs.

Lower
Third molars 17-21 yrs.
_~ Second molars 11-13 yrs.
First molars 6-7 yrs.
Second bicuspids 11-12 yrs.
\ /", First bicuspids 10-12 yrs.
/ , Canines (cuspids) 9-10yrs.
, Lateral incisors 7-8 yrs.
/ , Central incisors 6-7 yrs.

lllustration of the eruption of permanent teeth. (/llustration by
GGS Information Services.)

e hypocalcification, in which the enamel is of poor qual-
ity due to genetic factors, extensive plaque deposits,
excessive sucking on citrus fruits, or high consumption
of very acidic carbonated beverages

e amelogenesis imperfecta, an inherited defect that cau-
ses thin and discolored enamel

e dentinogenesis imperfecta, a defect of the dentin that
causes discoloration and loss of enamel

e extrinsic enamel coloration due to liquid iron supple-
ments administered for anemia or due to plaque or
stains adhering to calculus, hard mineral deposits on
the crowns and roots

e intrinsic enamel coloration due to pigments carried in
the blood from tetracycline or other drugs or from
excessive fluoride

Illness or trauma during infancy or early childhood,
including infections, high fever, malnutrition, or disor-
ders such as congenital syphilis or Down syndrome, can
cause misshapen or discolored teeth. Both the baby teeth
and the permanent teeth are usually affected, particularly
the eight front teeth and the six-year or first molars.
Crowns may be pitted, grooved, and discolored.

Wisdom teeth

Wisdom teeth frequently have difficulty erupting
because the jaw is too small. A wisdom tooth may rotate,
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KEY TERMS

Abscess—A localized collection of pus in the skin or
other body tissue caused by infection.

Bicuspid—Premolar; the two-cupped tooth between
the first molar and the cuspid.

Calcification—A process in which tissue becomes
hardened due to calcium deposits.

Calculus—Plural, calculi. Any type of hard concre-
tion (stone) in the body, but usually found in the
gallbladder, pancreas, and kidneys. They are formed
by the accumulation of excess mineral salts and
other organic material such as blood or mucus. Cal-
culi (pl.) can cause problems by lodging in and
obstructing the proper flow of fluids, such as bile to
the intestines or urine to the bladder. In dentistry,
calculus refers to a hardened yellow or brown
mineral deposit from unremoved plaque, also called
tartar.

Canines—The two sharp teeth located next to the
front incisor teeth in mammals that are used to grip
and tear. Also called cuspids.

Crown—The natural part of the tooth covered by
enamel. A restorative crown is a protective shell that
fits over a tooth.

Dentin—The middle layer of a tooth, which makes
up most of the tooth’s mass.

tilt, or be displaced as it attempts to emerge, and it can
become impacted (partially buried) in the gums. Impacted
wisdom teeth do not always cause problems. However
wisdom teeth are always difficult to clean and susceptible
to decay and gum disease; thus an impacted wisdom tooth
is usually extracted. An impacted tooth can cause:

e bad breath
e an unpleasant taste in the mouth
e gum pain

e recurrent infection of the tooth and surrounding gums

Parental concerns

Some evidence indicates that infants’ jaws and teeth
develop better and more completely if babies are fed
breast milk rather than infant formula. To promote their
baby’s dental development, pregnant and nursing
mothers should do the following:

e practice good nutrition

e refrain from prescription and nonprescription drugs,
particularly during the first trimester of pregnancy
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Enamel—The hard, outermost surface of a tooth.

Eruption—The process of a tooth breaking through
the gum tissue to grow into place in the mouth.

Impacted tooth—Any tooth that is prevented from
reaching its normal position in the mouth by another
tooth, bone, or soft tissue.

Incisor—One of the eight front teeth.

Malocclusion—The misalignment of opposing teeth
in the upper and lower jaws.

Molars—The teeth behind the primary canines or
the permanent premolars, with large crowns and
broad chewing surfaces for grinding food.

Occlusion—The way upper and lower teeth fit
together during biting and chewing. Also refers to
the blockage of some area or channel of the body.

Plaque—A deposit, usually of fatty material, on the
inside wall of a blood vessel. Also refers to a small,
round demyelinated area that develops in the brain
and spinal cord of an individual with multiple
sclerosis.

Premolar—Bicuspid; the two-cupped teeth between
the first molars and the cuspids.

Wisdom teeth—The third molars at that back of the
mouth.

e refrain from alcohol, tobacco, and excessive sugar

Parents must clean and care for their children’s teeth
until children are able to do it themselves. Furthermore,
parents are the first to teach their children good dental
hygiene. After feeding, a baby’s gums should be wiped
with clean gauze. Brushing should begin with the first
tooth eruption and the remaining gums should be cleaned
and massaged. Flossing should begin as soon as all of the
baby teeth have erupted.

When to call the dentist

The rapidity with which decay can advance in baby
teeth necessitates periodic dental examinations and
cleanings. Pediatric dentists often recommend a first
dental appointment at 12 to 18 months of age. Some
recommend a first appointment at six months. At the
very least, a child should see a dentist by age two-and-a-
half or when all of the baby teeth have erupted.

Between two-and-a-half and six years of age is a
critical period for dental development. Parents should
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Dental trauma

regularly examine a child’s teeth for signs of decay,
crowdedness, or misalignment. A dentist should be con-
sulted if any of the following occurs:

e A child has an inherited disorder that affects the teeth
or jaws, such as a protruding or recessed lower jaw.

e Tooth eruption occurs at least a year sooner or later
than normal.

¢ The baby teeth do not erupt properly or seem crowded.

¢ A baby tooth becomes loose before the age of four or
five years.

e A permanent tooth begins to erupt before the baby
tooth that it is replacing has been lost.

e Swelling or infection occurs during eruption of the
molars.

e A child has difficulty chewing or closing their jaw.

¢ A child continues to thumb-suck or suck on a pacifier
after all of the baby teeth have erupted.

¢ A child’s diet contains excessive sugar.
e A child has a serious fall or blow to the head.

¢ A permanent tooth is loosened in an accident.

Parents should pay close attention to the child-dentist
relationship and voice any concerns, since it is very impor-
tant to prevent a child from having an unpleasant dental
experience. Many parents choose to take their child to a
pediatric dentist. A pediatric dentist has undergone addi-
tional training and may be more experienced with dental
development in children. Their offices are usually
designed specifically to make children feel comfortable.

See also Fluoridation; Orthodontics.
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Dental hygiene see Oral hygiene

I Dental trauma
Definition

Dental trauma is injury to the teeth, gums, and jaw-
bones. The most common dental trauma is a broken or
displaced tooth.

Description

Dental trauma may be inflicted in a number of ways:
contact sports, motor vehicle accidents, fights, falls, eat-
ing hard foods, drinking hot liquids, and other such mis-
haps. Dental trauma includes teeth that are knocked out
(dental avulsion), cracked (fractured), forced out of posi-
tion (dental luxation, lateral displacement, or extrusion),
pushed up into the jawbone (dental intrusion), or loo-
sened by impact (subluxation or dental concussion).
Oral tissues are sensitive, and injuries to the mouth are
typically very painful. Dental trauma should receive
prompt treatment from a dentist and in some cases is
considered a dental emergency.
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Demographics

Children between the ages of 1.5 and 3.5 years are
most likely to experience dental trauma to their primary
(baby) teeth, because this is the age at which they are learn-
ing to run. According to the International Association of
Dental Traumatology, half of children experience dental
injury, with injury occurring most often in children ages
eight to 12. Fracture of the tooth crown (the part that is
above the gum line) is the most common injury. School-age
boys are twice as likely to experience dental trauma as girls.

Causes and symptoms

The cause of dental trauma varies depending on the
age of the child. Toddlers are more likely to injure a tooth
by falling, while older children are more likely to suffer
dental trauma from a sports injury. Teenagers often pre-
sent with dental trauma as the result of fights. The incisors
in the upper jaw are the most commonly injured teeth.

Pain characterizes all dental trauma. The tooth may
be knocked out and the socket bleeding, or it may be
loose. There may be additional damage to the bones of
the jaw and to the soft tissues of the mouth.

When to call the dentist

A permanent tooth that has been knocked out is a
dental emergency. The dentist should also be called
whenever dental trauma results in pain, dislocation of the
tooth, or tooth sensitivity to hot or cold.

Diagnosis

Dental trauma is readily apparent upon examination.
Dental x rays may be taken to determine the extent of
the damage to fractured teeth. More comprehensive
x rays are needed to diagnose a broken jaw.

Treatment

There is a possibility that a permanent tooth that has
been knocked out can be re-implanted if handled promptly
and correctly. If possible, the tooth should be reinserted in
the socket and held there until the child sees a dentist or
visits the emergency room. If it is not possible to replace
the tooth in the socket, the tooth should immediately
be placed in milk, saliva, or cool water with a pinch of sal-
ine solution (not contact lens solution or plain water). The
tooth should be handled only by the crown and never be
allowed to dry out. If a dentist can see the child within half
an hour and the tooth has been preserved correctly, there is
a possibility that it may be successfully re-implanted. Pri-
mary teeth are usually not re-implanted.
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For lesser dental trauma, soft tissue injuries may
require only cold compresses or ice to reduce swelling.
Bleeding may be controlled with direct pressure applied
with clean gauze. Deep lacerations and punctures may
require stitches. Pain may be managed with aspirin or
acetaminophen (Tylenol, Aspirin Free Excedrin), or
ibuprofen (Motrin, Advil).

Treatment of a broken tooth will vary depending on
the severity of the fracture. For immediate first aid, the
injured tooth and surrounding area should be rinsed
gently with warm water to remove dirt, then covered
with a cold compress to reduce swelling and ease pain. A
dentist should examine the injury as soon as possible.
Any pieces from the broken tooth should be saved and
taken to the dentist with the child.

If a piece of the outer tooth has chipped off, but the
inner core (pulp) is undisturbed, the dentist may simply
smooth the rough edges or replace the missing section
with a small composite filling. In some cases, a fragment
of broken tooth may be bonded back into place. If
enough tooth is missing to compromise the entire tooth
structure, but the pulp is not permanently damaged, the
tooth will require a protective coverage with a gold or
porcelain crown. If the pulp has been seriously damaged,
the tooth will require root canal treatment before it
receives a crown. A tooth that is vertically fractured or
fractured below the gum line will require root canal treat-
ment and protective restoration. A tooth that no longer
has enough remaining structure to retain a crown may
have to be extracted (surgically removed).

A broken jaw must be set back into its proper posi-
tion and stabilized with wires while it heals. This is
usually done by an oral surgeon. Healing may take six
weeks or longer, depending on the patient’s age and the
severity of the fracture.

Alternative treatment

There is no substitute for treatment by a dentist or
other medical professional. There are, however, homeo-
pathic remedies and herbs that can be used simulta-
neously with dental care and throughout the healing
process. Homeopathic arnica (Arnica montana) should
be taken as soon as possible after the injury to help the
body deal with the trauma. Repeating a dose several
times daily for the duration of healing is also useful.
Homeopathic hypericum (Hypericum perforatum) can
be taken if nerve pain is involved, especially with a
tooth extraction or root canal. Homeopathic comfrey
(Symphytum officinale) may be helpful in treating pain
due to broken jaw bones but should only be used after
the bones have been reset. Calendula (Calendula offici-
nalis) and plantain (Plantago major) can be used as a
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KEY TERMS

Avulsion—The forcible separation of a piece from
the entire structure.

Crown—The natural part of the tooth covered by
enamel. A restorative crown is a protective shell
that fits over a tooth.

Extraction—The removal of a tooth from its socket
in the bone.

Pulp—The soft, innermost layer of a tooth that con-
tains its blood vessels and nerves.

Root canal treatment—The process of removing
diseased or damaged pulp from a tooth, then filling
and sealing the pulp chamber and root canals.

mouth rinse to enhance tissue healing. These herbs
should not be used with deep lacerations that need to
heal from the inside first.

Prognosis

When dental trauma receives timely attention and
proper treatment, the prognosis for healing is good. As
with other types of trauma, infection may be a complica-
tion, but treatment with antibiotics is generally effective.

Prevention

Most dental trauma is preventable. Car seat belts should
always be worn, and young children should be secured in
appropriate car seats. Homes should be monitored for poten-
tial tripping and slipping hazards. Childproofing measures
should be taken, especially for toddlers. Parents can place
gates across stairs and pad sharp table edges.

Everyone who participates in contact sports should
wear a mouth guard to avoid dental trauma. Athletes in
football, ice hockey, wrestling, and boxing commonly
wear mouth guards. The mandatory use of mouth guards
in football prevents about 200,000 oral injuries annually.
Mouth guards should also be worn along with helmets in
noncontact sports such as skateboarding, in-line skating,
and bicycling. An athlete who does not wear a mouth
guard is 60 times more likely to sustain dental trauma
than one who does. Any activity involving speed, an
increased chance of falling, and potential contact with a
hard piece of equipment has the likelihood of dental
trauma that may be prevented or substantially reduced in
severity with the use of mouth guards.

Parental concerns

Parents are sometimes concerned about the appearance
of their child after he or she loses a permanent tooth. Cos-
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metic dentistry and orthodonture can with time and patience
correct almost any problems arising from dental trauma.
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I Dependent personality
disorder
Definition

Dependent personality disorder is a lack of self-con-
fidence coupled with excessive dependence on others.

Description

Persons affected by dependent personality disorder
have a disproportionately low level of confidence in
their own intelligence and abilities and have difficulty
making decisions and undertaking projects on their own.
Their pervasive reliance on others, even for minor tasks
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or decisions, makes them exaggeratedly cooperative out
of fear of alienating those whose help their need. They
are reluctant to express disagreement with others and are
often willing to go to abnormal lengths to win the
approval of those on whom they rely. Another common
feature of the disorder is an exaggerated fear of being
left to fend for oneself. Adolescents with dependent per-
sonality disorder rely on their parents to make even
minor decisions for them, such as what they should wear
or how they should spend their free time, as well as
major ones, such as what college they should attend or
which career they should choose.

It is important to note that in other societies where
cultural norms are different, dependent and/or passive
traits may be valued, particularly in women. The criteria
outlined here for dependent personality disorder is
applicable to Americans only, and even then may not
apply to all cultural groups within the United States.

Demographics

Dependent personality disorder occurs equally in
males and females and usually begins by early adulthood.
Overall prevalence is approximately one to two percent of
the general population. Because children and adolescents
are dependent on adults by necessity, dependent personal-
ity disorder is very rarely diagnosed in these age groups.

Causes and symptoms

In the Diagnostic and Statistical Manual of Mental
Disorders, 4th Edition Text Revision (DSM-IV-TR), the
American Psychiatric Association states that five of the
following criteria should be present for a diagnosis of
dependent personality disorder:

e difficulty making decisions, even minor ones, without
guidance and reassurance from others

e requiring others to take responsibility for major deci-
sions and responsibilities beyond what would be age-
appropriate (e.g., letting a parent choose a college
without offering any input on the decision)

o difficulty disagreeing with others due to an unreason-
able fear of alienation

¢ unable to initiate or complete projects or tasks due to a
belief that he or she is either inept or that the appear-
ance of success would lead a support person(s) to aban-
don him or her

e takes on unreasonably unpleasant tasks or sacrifices
things in order to win the approval of others
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e unable to spend time alone due to a lack of self-reli-
ance and an unreasonable fear of being unable to care
for oneself

e inability to remain independent of a close relationship
as manifested by seeking a substitute support relation-
ship immediately after one ends (e.g., a teenager who
feels she must have a boyfriend constantly to validate
her self-worth)

e unrealistic preoccupation with the thought of being left
to care for oneself

Dependent personality disorder is more common
in those who have suffered from chronic illness in
childhood. A child may also exhibit dependent beha-
vior in response to a specific stressful life event (such
as the death of a caregiver or a divorce). However, it
should not be considered a potential symptom of
dependent personality disorder unless the behavior
becomes chronic and significantly interferes with day-
to-day functioning and/or causes the child significant
distress.

When to call the doctor

It is developmentally suitable for young children to
go through “clingy” stages where overt dependent
behavior on a parent or caregiver is commonplace.
However, if dependency in a child or adolescent starts
to interfere with school work, daily living, and the
child’s sense of self-esteem and well-being, parents
should seek professional help from their child’s doctor.
If a child or teen indicates at any time that he/she has
had recent thoughts of self-injury, suicide, or of inflict-
ing harm on others, professional assistance from a men-
tal health care provider or care facility should be sought
immediately.

Diagnosis

Older teens or young adults who have demonstrated
at least five of the DSM-IV-TR criteria (or symptoms)
outlined above are eligible for a diagnosis of dependent
personality disorder. In the DSM-1V-TR, the APA warns
that a diagnosis of dependent personality disorder
“should be used with great caution, if at all, in children
and adolescents, for whom dependent behavior may be
developmentally appropriate.” Children are dependent
on parents and other adults in their lives for support and
physical and emotional safety by necessity; it is only
when the behaviors are excessive and age inappropriate
that a diagnosis of dependent personality disorder can be
contemplated.
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Borderline personality disorder—A mental disor-
der characterized by mood swings, unstable
interpersonal relationships, poor self-image, and
self-destructive and impulsive behaviors.

Histrionic personality disorder—A mental disor-
der characterized by inappropriate attention-
seeking behavior, rapid emotional shifts, and
exaggerated expression of emotion.

Separation anxiety—Childhood fear of leaving
parents for any reason.

Treatment

The primary treatment for dependent personality
disorder is psychotherapy, with an emphasis on learning
to cope with anxiety, developing assertiveness, and
improving decision-making skills. Group therapy can
also be helpful. In cases where parents or other adult
caregivers seem to be facilitating the behavior, therapy
for them is also appropriate.

Prognosis

Dependent personality disorder frequently occurs in
tandem with other personality-based mental illness, such
as borderline, histrionic, and avoidant personality disor-
ders. It is also believed that those diagnosed with depen-
dent personality disorder are at an increased risk of
mood and anxiety disorders.

Prevention

There is no known prevention strategy for dependent
personality disorder. However, some tactics that can pro-
mote healthy socialization and positive self-esteem from
an early age include encouraging healthy peer relation-
ships, investing a child with increasing levels of
age-appropriate responsibilities and independence, and
offering choices to even the smallest children.

Parental concerns

Dependent personality disorder is an extremely rare
diagnosis in children. Parents of children who have been
diagnosed with dependent personality disorder may wish
to seek a second opinion from a trained psychologist or
psychiatrist specializing in pediatric care. Separation
anxiety shares some common features with dependent
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personality disorder, and should be considered as a dif-
ferential diagnosis.
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Depersonalization disorder see Dissociative
disorders

Depression see Depressive disorders

I Depressive disorders
Definition

Depression and depressive disorders (unipolar
depression) are mental illnesses characterized by a pro-
found and persistent feeling of sadness or despair and/or
a loss of interest in things that once were pleasurable.
Disturbance in sleep, appetite, and mental processes are
common symptoms of depression.

Description

Everyone experiences feelings of unhappiness and
sadness occasionally. However, when these depressed
feelings start to dominate everyday life and cause physi-
cal and mental deterioration, they become what are
known as depressive disorders.

There are two main categories of depressive disor-
ders: major depressive disorder and dysthymic disorder.
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Major depressive disorder is a moderate to severe epi-
sode of depression lasting two or more weeks. Indivi-
duals experiencing this major depressive episode may
have trouble sleeping, lose interest in activities they once
took pleasure in, experience a change in weight, have
difficulty concentrating, feel worthless and hopeless, or
have a preoccupation with death or suicide. In children,
the major depression may often appear as irritability.

While major depressive episodes may be acute
(intense but short-lived), dysthymic disorder is an
ongoing, chronic depression that lasts two or more years
(one or more years in children) and has an average dura-
tion of 16 years. The mild to moderate depression of dys-
thymic disorder may rise and fall in intensity, and those
afflicted with the disorder may experience some periods
of normal, non-depressed mood of up to two months in
length. Its onset is gradual, and dysthymic patients may
not be able to pinpoint exactly when they started feeling
depressed. Individuals with dysthymic disorder may
experience a change in sleeping and eating patterns, low
self-esteem, fatigue, trouble concentrating, and feelings
of hopelessness. Parents of children suffering from dys-
thymic disorder may notice their child experience a fall
in grades and a lack of interest in extracurricular activ-
ities that were once enjoyable.

Depression also can occur in bipolar disorder, an
affective mental illness that causes radical emotional
changes and mood swings, from manic highs to depres-
sive lows. The majority of bipolar individuals experience
alternating episodes of mania and depression.

Demographics

The Substance Abuse and Mental Health Services
Administration (SAMSHA) estimates that one out of
every 33 children may suffer from depression. Among
adults 18 and older, depressive disorders affect an esti-
mated 18.8 million Americans each year. Women are
twice as likely to suffer from a depressive disorder than
men; approximately 12.4 million American women and
6.4 million men deal with depression. The average age a
first depressive episode occurs is in the mid-20s,
although the disorder strikes all age groups indiscrimi-
nately, from children to the elderly.

According to the U.S. Surgeon General, major
depression occurs in about 5 percent of children between
age nine and 17, and at any one point in time, 10 to 15
percent of U.S. children and adolescents experience
some symptoms of depression.
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Causes and symptoms

The causes behind depression are complex and as of
2004 not fully understood. While an imbalance of certain
neurotransmitters—the chemicals in the brain that trans-
mit messages between nerve cells—is believed to be key
to depression, external factors such as upbringing may
be as important. For example, it is speculated that, if an
individual is abused and neglected throughout childhood
and adolescence, a pattern of low self-esteem and nega-
tive thinking may emerge. From that, a lifelong pattern
of depression may follow.

Heredity seems to play a role in who develops
depressive disorders. Individuals with major depression
in their immediate family are up to three times more
likely to have the disorder themselves. It would seem
that biological and genetic factors may make certain
individuals pre-disposed to depressive disorders, but
environmental circumstances often may trigger the dis-
order as well.

External stressors and significant life changes such
as chronic medical problems, death of a loved one, or
divorce or estrangement of parents also can result in a
form of depression known as adjustment disorder.
Although periods of adjustment disorder usually resolve
themselves, occasionally they may evolve into a major
depressive disorder.

Common red flags that children may be experien-
cing a depressive disorder include a sudden decline in
grades and/or disinterest in schoolwork, avoidance of
friends, loss of interest in extracurricular activities, and
withdrawal from family.

Major depressive episode

Individuals experiencing a major depressive episode
have a depressed mood and/or a diminished interest or
pleasure in activities. Children experiencing a major
depressive episode may appear or feel irritable rather
than depressed. In addition, five or more of the following
symptoms will occur on an almost daily basis for a per-
iod of at least two weeks:

e significant change in weight

¢ insomnia or hypersomnia (excessive sleep)

¢ psychomotor agitation or retardation

o fatigue or loss of energy

o feelings of worthlessness or inappropriate guilt

e diminished ability to think or to concentrate, or
indecisiveness

e recurrent thoughts of death or suicide and/or suicide
attempts
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Dysthymic disorder

Dysthymia commonly occurs in tandem with other
psychiatric and physical conditions. Up to 70 percent of
dysthymic patients have both dysthymic disorder and
major depressive disorder, known as double depression.
Substance abuse, panic disorders, personality disor-
ders, social phobias, and other psychiatric conditions
also are found in many dysthymic patients. Dysthymia is
prevalent in patients with certain medical conditions,
including multiple sclerosis, AIDS, hypothyroidism,
chronic fatigue syndrome, diabetes, and post-cardiac
transplantation. The connection between dysthymic dis-
order and these medical conditions is unclear, but it may
be related to the way the medical condition and/or its
pharmacological treatment affects neurotransmitters.
Dysthymic disorder can lengthen or complicate the
recovery of patients also suffering from medical
conditions.

Along with an underlying feeling of depression,
people with dysthymic disorder experience two or more
of the following symptoms on an almost daily basis for a
period for two or more years (most suffer for five years)
or one year or more for children:

¢ under-eating or overeating

e insomnia or hypersomnia

e low energy or fatigue

e low self-esteem

e poor concentration or trouble making decisions

o feelings of hopelessness

When to call the doctor

Just like adults, children have days when they are
feeling down. But if those blue or bad moods begin to
interfere with schoolwork and daily living and start to
increase in frequency, parents or caregivers need to
seek help from their child’s doctor. If a child or teen
reveals at any time that they have had recent thoughts of
self-injury or suicide, professional assistance from a
mental healthcare provider or care facility should be
sought immediately.

Diagnosis

In addition to an interview, a clinical inventory or
scale such as the Child Depression Inventory (CDI) or
the Child Depression Rating Scale (CDRS) may be used
to assess a child’s mental status and determine the
presence of depressive symptoms. Tests may be adminis-
tered in an outpatient or hospital setting by a pediatri-
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cian, general practitioner, social worker, psychiatrist, or
psychologist.

Treatment

Major depressive and dysthymic disorders are typi-
cally treated with antidepressants or psychosocial ther-
apy. Psychosocial therapy focuses on the personal and
interpersonal issues behind depression, while antidepres-
sant medication is prescribed to provide more immediate
relief for the symptoms of the disorder. When used
together correctly, therapy and antidepressants are a
powerful treatment plan for the depressed child or
adolescent.

Antidepressants

Selective serotonin reuptake inhibitors (SSRIs) such
as fluoxetine (Prozac) and sertraline (Zoloft) reduce
depression by increasing levels of serotonin, a neuro-
transmitter. Some clinicians prefer SSRIs for treatment
of dysthymic disorder. Anxiety, diarrhea, drowsiness,
headache, sweating, nausea, and insomnia all are possi-
ble side effects of SSRIs. As of 2004, fluoxetine was the
only SSRI (and the only antidepressant drug) approved
by the U.S. Food and Drug Administration for use in
children and adolescents with major depressive disorder.
However, physicians may prescribe other SSRIs in
younger patients in an off-label use of these drugs.

In 2004, fluoxetine and nine other antidepressant
drugs came under scrutiny when the FDA issued a public
health advisory and announced it was requesting the
addition of a warning statement in drug labeling that out-
lined the possibility of worsening depression and
increased suicide risk. These developments were the
result of several clinical studies that found that some
children taking these antidepressants had an increased
risk of suicidal thoughts and actions. The FDA
announced at the time that the agency would embark on
a more extensive analysis of the data from these clinical
trials and decide if further regulatory action was
necessary.

Older classes of antidepressant drugs—(tricyclic
antidepressants (TCAs), heterocyclics, and monoamine
oxidase inhibitors (MAOQOIs)—do not have any substan-
tial demonstrated effectiveness in pediatric populations
and have potentially serious side effects that make them
undesirable for child and adolescent use.

For severe depression that does not respond well to
antidepressant, mood stabilizer drugs (e.g., lithium, car-
bamazepine, valproic acid) may be recommended.
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Sadness problem

Adjustment disorder with depressed mood

Major depressive disorder

Dysthymic disorder

Bipolar | disorder, most recent episode depressed

after the loss. Thoughts of death and morbid preoccupation with
worthlessness are also present.

Sadness or irritability that begins to resemble major depressive disorder,
but lower in severity and more transient.

Symptoms include depressed mood, tearfulness, and hopelessness,
and occur within three months of an identifiable stressor. Symptoms
resolve in six months.

A depressed or irritable mood or diminished pleasure as well as three
to seven of the following criteria almost daily for two weeks. The
criteria include: recurrent thoughts of death and suicidal ideation;
weight loss or gain; fatigue or energy loss; feelings of worthlessness;
diminished ability to concentrate; insomnia or hypersomnia; feeling
hyper and jittery, or abnormally slow.

Depressed mood for most of the day, for more days than not, for one
year, including the presence of two of the following symptoms: poor
appetite or overeating; insomnia/hypersomnia; low energy/fatigue; poor
concentration; feelings of hopelessness. Symptoms are less severe
than those of a major depressive episode but are more persistent.

Current major depressive episode with a history of one manic or mixed
episode. (Manic episode is longer than four days and causes significant
impairment in normal functioning.) Moods are not accounted for by
another psychiatric disorder.

Presence or history of one major depressive episode and one hypomanic

Diagnosis Symptoms Treatment
Sadness Transient, normal depressive response or mood change due to stress. Emotional support
Bereavement Sadness related to a major loss that persists for less than two months Emotional support; counseling

Support; counseling; medication
possible

Psychotherapy; medication

Psychotherapy; medication

Psychotherapy; medication

Psychotherapy; medication

Psychotherapy; medication

Bipolar Il disorder, recurrent major depressive
episodes with hypomanic episodes

episode (similar to manic episode but shorter and less severe).
Symptoms are not accounted for by another psychiatric disorder and
cause clinically significant impairment in functioning.

SOURCE: Academy of American Family Physicians. 2000. http://www.aafp.org.

(Table by GGS Information Services.)

Psychotherapy

Psychotherapy, or talk therapy, involves analyzing a
child’s life to bring to light possible contributing causes
of the present depression. During treatment, the therapist
helps the patient to become aware of his or her thinking
patterns and how they came to be, and works with them
to develop healthy problem solving and copying skills.
In very young patients, a therapist may use toys, games,
and dolls as a vehicle for helping a child express her
emotions. This type of therapy, sometimes referred to as
play therapy, is useful in children who may not have the
developmental capacity or language skills to express the
thoughts and feelings behind their depression.

Cognitive-behavioral therapy assumes that the
patient’s faulty thinking is causing the current depression
and focuses on changing the depressed patient’s thought
patterns and perceptions. The therapist helps the patient
identify negative or distorted thought patterns and the
emotions and behavior that accompany them and then
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retrains the depressed individual to recognize the think-
ing and react differently to it.

Electroconvulsant therapy

Electroconvulsive therapy (ECT) is only considered
after all therapy and pharmaceutical treatment options
have been unsuccessful, and even then it is a treatment of
last resort, typically employed when a patient has
become catatonic, suicidal, or psychotic as well as
depressed.

The treatment consists of a series of electrical pulses
that move into the brain through electrodes on the
patient’s head. ECT is given under anesthesia, and
patients are administered a muscle relaxant to prevent
convulsions. Although the exact mechanisms behind the
success of ECT therapy are not known, it is believed that
the electrical current modifies the electrochemical pro-
cesses of the brain, consequently relieving depression.
Headaches, muscle soreness, nausea, and confusion are
possible side effects immediately following an ECT pro-
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cedure. Memory loss, typically transient, also has been
reported in ECT patients.

Alternative treatment

St. John’s wort (Hypericum perforatum) is used
throughout Europe to treat mild depressive symptoms.
Unlike traditional prescription antidepressants, this herbal
antidepressant has few reported side effects. Despite uncer-
tainty concerning its effectiveness, a 2003 report said accep-
tance of the treatment continues to increase. A poll showed
that about 41 percent of 15,000 science professionals in 62
countries said they would use St. John’s wort for mild to
moderate depression. The usual adult dose is 300 mg three
times daily and may be lowered for children and adolescents.

In several small studies, S-adenosyl-methionine (SAM,
SAMe) was shown to be more effective than placebo and
equally effective as tricyclic antidepressants in treating
depression. In 2003, a U.S. Department of Health and
Human Services team reviewed 100 clinical trials on SAMe
and concluded that it worked as well as many prescription
medications without side effects of stomach upset.

Parents and caregivers of children who suffer from
depression should consult their child’s physician before
administering any herb or dietary supplement. Some sup-
plements can interfere with the action of other prescrip-
tion and over-the-counter medications. In addition, some
supplements may not be appropriate for use in children
with certain medical conditions.

A report from Great Britain published in 2003
emphasized that more physicians should encourage alter-
native treatments such as behavioral and self- help pro-
grams, supervised exercise programs, and watchful
waiting before subscribing antidepressant medications
for mild depression.

Nutritional concerns

Poor nutrition, especially eating habits that lead to
overweight or obesity in children, can also contribute
to depression. A 2003 study in the journal Pediatrics
found that children who are substantially overweight
for long periods of time are more likely to suffer from
depression. Whether the depression causes the weight
problem or the weight issue triggers the depression was
not completely clear.

Prognosis

Untreated or improperly treated depression is the
number one cause of suicide in the United States. Proper
treatment relieves symptoms in 80 to 90 percent of
depressed patients. After each major depressive episode,
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KEY TERMS

Hypersomnia—An abnormal increase of 25% or
more in time spent sleeping. Individuals with
hypersomnia usually have excessive daytime
sleepiness.

Neurotransmitter—A chemical messenger that
transmits an impulse from one nerve cell to the
next.

Psychomotor agitation—Disturbed physical and
mental processes (e.g., fidgeting, wringing of
hands, racing thoughts); a symptom of major
depressive disorder.

Psychomotor retardation—Slowed mental and
physical processes characteristic of a bipolar
depressive episode.

the risk of recurrence climbs significantly: 50 percent
after one episode, 70 percent after two episodes, and 90
percent after three episodes. For this reason, patients
need to be aware of the symptoms of recurring depres-
sion and may require long-term maintenance treatment
of antidepressants and/or therapy.

Prevention

Good nutrition, proper sleep, exercise, and family
support are all important to a healthy mental state, parti-
cularly in children. Extended maintenance treatment
with antidepressants may be required in some patients to
prevent relapse. Early intervention for children with
depression can be effective in avoiding the development
of more severe psychological problems later in life.

Parental concerns

Children who are diagnosed with depression should
be reassured that the condition is quite common and that
it is due to factors beyond their control (i.e., genetics,
neurochemical imbalance) rather than any fault of the
child. For those children and teens who feel stigmatized
or self-conscious about their depression, arranging psy-
chotherapy sessions outside school hours may lessen
their burden. Any child prescribed antidepressants
should be carefully monitored for any sign of side
effects, and these should be reported to their physician
when they do occur. A dosage adjustment or medication
change may be warranted if side effects are disruptive or
potentially dangerous.

See also Bipolar disorder.
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I Dermatitis
Definition

Dermatitis is a general term used to describe inflam-
mation of the skin.

Description

Most types of dermatitis are characterized by an
itchy pink or red rash.

Contact dermatitis is an allergic reaction to some-
thing that irritates the skin and is manifested by one or
more lines of red, swollen, blistered skin that may itch
or seep. It usually appears within 48 hours after touching
or brushing against a substance to which the skin is sensi-
tive. The condition is more common in adults than in
children.

Contact dermatitis can occur on any part of the
body, but it usually affects the hands, feet, and groin.
Contact dermatitis usually does not spread from one per-
son to another, nor does it spread beyond the area
exposed to the irritant unless affected skin comes into
contact with another part of the body. However, in the
case of some irritants, such as poison ivy, contact der-
matitis can be passed to another person or to another part
of the body.

Atopic dermatitis is characterized by itching, scal-
ing, swelling, and sometimes blistering. In early child-
hood it is called infantile eczema and is characterized by
redness, oozing, and crusting. It is usually found on the
face, inside the elbows, and behind the knees.

Seborrheic dermatitis may be dry or moist and is
characterized by greasy scales and yellowish crusts on
the scalp, eyelids, face, external surfaces of the ears,
underarms, breasts, and groin. In infants it is called cra-
dle cap.

Demographics

Allergic reactions are common. No formal statistics
are kept on such attacks.

Causes and symptoms

Allergic reactions are genetically determined, and
different substances cause contact dermatitis to develop
in different people. A reaction to resin produced by poi-
son ivy, poison oak, or poison sumac is the most com-
mon source of symptoms. It is, in fact, the most common
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allergy in the United States, affecting one of every two
people in the country.

Flowers, herbs, and vegetables can also affect the
skin of some people. Burns and sunburn increase the
risk of dermatitis developing. Chemical irritants that can
cause the condition include:

e chlorine

e cleansers

e detergents and soaps

e fabric softeners

e glues used on artificial nails
e perfumes

e topical medications

Contact dermatitis can develop when the first con-
tact occurs or after years of use or exposure.

Atopic dermatitis can be caused by allergies,
asthma, or stress, and there seems to be a genetic predis-
position for atopic conditions. It is sometimes caused by
an allergy to nickel in jewelry.

Seborrheic dermatitis (for which there may also be a
genetic predisposition) is usually caused by overproduc-
tion of the oil glands. In adults it can be associated with
diabetes mellitus or gold allergy. In infants and adults it
may be caused by a biotin deficiency.

When to call the doctor

A doctor or other healthcare provider should be con-
sulted when rashes appear. With some experience, com-
mon rashes can be accurately identified by parents.
Rashes that cannot be accurately identified should be
referred to competent healthcare professional for identi-
fication and possible treatment.

Diagnosis

The diagnosis of dermatitis is made on the basis of
how the rash looks and its location. The doctor may
scrape off a small piece of affected skin for microscopic
examination or direct the person to discontinue use of
any potential irritant that has recently come into contact
with the affected area. Two weeks after the rash disap-
pears, the person may resume use of the substances, one
at a time, until the condition recurs. Eliminating the sub-
stance most recently added should eliminate the
irritation.

If the origin of the irritation has still not been identi-
fied, a dermatologist may perform one or more patch
tests, which involves dabbing a small amount of a sus-
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pected irritant onto skin on the person’s back. If no irrita-
tion develops within a few days, another patch test is per-
formed. The process continues until the person
experiences an allergic reaction at the spot where the irri-
tant was applied.

Treatment

Treating contact dermatitis begins with eliminating
or avoiding the source of irritation. Prescription or over-
the-counter corticosteroid creams can lessen inflamma-
tion and relieve irritation. Creams, lotions, or ointments
not specifically formulated for dermatitis can intensify
the irritation. Oral antihistamines are sometimes recom-
mended to alleviate itching, and antibiotics are pre-
scribed if the rash becomes infected. Medications taken
by mouth to relieve symptoms of dermatitis can make
skin red and scaly and cause hair loss.

People who have a history of dermatitis should
remove their rings before washing their hands. They
should use bath oils or glycerin-based soaps and bathe in
lukewarm saltwater.

Patting rather than rubbing the skin after bathing
and thoroughly massaging lubricating lotion or nonpre-
scription cortisone creams into still-damp skin can
soothe red, irritated nummular dermatitis. Highly con-
centrated cortisone preparations should not be applied to
the face, armpits, groin, or rectal area. Periodic medical
monitoring is necessary to detect side effects in people
who use such preparations on rashes covering large areas
of the body.

Coal-tar salves can help relieve symptoms of numm-
ular dermatitis that have not responded to other treat-
ments, but these ointments have an unpleasant odor and
stain clothing.

Coal-tar shampoos may be used for seborrheic der-
matitis that occurs on the scalp. Sun exposure after the
use of these shampoos should be avoided because the
risk of sunburn of the scalp is increased.

Alternative treatment

Some herbal therapies can be useful for skin condi-
tions. Among the herbs most often recommended are:

e burdock root (Arctium lappa)

e calendula (Calendula officinalis) ointment
e chamomile (Matricaria recutita) ointment
e cleavers (Galium ssp.)

e evening primrose oil (Oenothera biennis)

e nettles (Urtica dioica)
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Diprobase cream, an emollient, used to treat contact dermati-
tis. (© Jim Selby/Photo Researchers, Inc.)

Contact dermatitis can be treated botanically and
homeopathically. Grindelia (Grindelia spp.) and sassa-
fras (Sassafras albidum) can help when applied topi-
cally. Determining the source of the problem and
eliminating it is essential. Oatmeal baths are very helpful
in relieving the itch. Bentonite clay packs or any mud-
pack draws the fluid out and helps dry up the lesions.
Cortisone creams are not recommended.

Selenium-based shampoos, topical applications of
flax oil and/or olive oil, and biotin supplementation are
among the therapies recommended for seborrheic
dermatitis.

Prognosis

Dermatitis is often chronic, but symptoms can gen-
erally be controlled.

Prevention

Contact dermatitis can be prevented by avoiding the
source of irritation. If the irritant cannot be avoided com-
pletely, the person should wear gloves and other protec-
tive clothing whenever exposure is likely to occur.

Immediately washing the exposed area with soap
and water can stem allergic reactions to poison ivy, poi-
son oak, or poison sumac, but because soaps can dry the
skin, people susceptible to dermatitis should use them
only on the face, feet, genitals, and underarms.
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KEY TERMS

Allergic reaction—An immune system reaction to
a substance in the environment; symptoms include
rash, inflammation, sneezing, itchy watery eyes,
and runny nose.

Corticosteroids—A group of hormones produced
naturally by the adrenal gland or manufactured
synthetically. They are often used to treat inflam-
mation. Examples include cortisone and
prednisone.

Patch test—A skin test in which different antigens
(substances that cause an allergic reaction) are
introduced into a patient’s skin via a needle prick
or scratch and then observed for evidence of an
allergic reaction to one or more of them. Also
known as a scratch test.

Rash—A spotted, pink or red skin eruption that
may be accompanied by itching and is caused by
disease, contact with an allergen, food ingestion,
or drug reaction.

Ulcer—A site of damage to the skin or mucous
membrane that is characterized by the formation
of pus, death of tissue, and is frequently accompa-
nied by an inflammatory reaction.

Clothing should be loose fitting and 100 percent cot-
ton. New clothing should be washed in dye-free,
unscented detergent before being worn.

Yoga and other relaxation techniques may help pre-
vent atopic dermatitis caused by stress.

Avoidance of sweating may aid in preventing sebor-
rheic dermatitis.

A person who has dermatitis should also notify a
doctor if any of the following occurs:

o fever develops
e skin oozes or other signs of infection appear

e symptoms do not begin to subside after seven days of
treatment

e he/she comes into contact with someone who has a
wart, cold sore, or other viral skin infection

Nutritional concerns

Eating a balanced and adequate diet is generally
helpful. People who are susceptible to dermatitis that is
linked to particular foods obviously should avoid con-
suming them.
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Parental concerns

Parents should try to monitor new substances and
foods when their children encounter them for the first
time.
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I Dermatomyositis
Definition

Dermatomyositis is one of a group of relatively
uncommon diseases known as inflammatory myopa-
thies, or inflammatory disorders of the muscles. Derma-
tomyositis is distinguished from other diseases in this
category by the fact that it causes a characteristic skin
rash as well as affecting the strength and functioning of
the muscles. Dermatomyositis in children and adoles-
cents is called juvenile dermatomyositis (abbreviated
JDMS or simply JD) because it is different from the
adult form of the disorder in several respects. The most
significant differences between JDMS and adult derma-
tomyositis are as follows:

e Children are more likely than adults to develop calci-
nosis (calcium deposits in the skin) and gastrointestinal
symptoms.

¢ Children are more likely to develop pains in the joints.

¢ Adults with dermatomyositis over the age of 50 have a
15 percent risk of developing cancer, whereas juvenile
dermatomyositis is rarely associated with malignancy.
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Description

JDMS is sometimes called childhood idiopathic der-
matomyositis. The word idiopathic means that the cause
of the disease is unknown and that it appears to begin
spontaneously. The disorder is also occasionally defined
as a systemic vasculopathy, systemic meaning that it
affects the body as a whole rather than just one part, and
vasculopathy meaning that it affects the blood vessels.

JDMS usually begins with a reddish or reddish-pur-
ple rash, called a heliotrope rash because of its color. In
most children the rash first appears on the eyelids or
cheekbone area and is often mistaken for an allergy
symptom. It may also appear as dry patches of reddened
skin on the child’s knuckles, knees, elbows, or ankles
that are often misdiagnosed as eczema. In a few children,
the rash may spread over the entire body. In some chil-
dren, the rash is made worse by exposure to sunlight.

The heliotrope rash is either accompanied or fol-
lowed by weakness of the body’s central muscles; that is,
the muscles on or close to the trunk of the body. These
muscles are also called proximal muscles. The child may
complain of tiredness and have trouble sitting up, stand-
ing, or moving the neck, shoulders, abdomen, back, or
hips. The muscular weakness varies in severity; while
some children may simply have less energy than usual,
others may be literally unable to get out of bed or may
have trouble swallowing or breathing. In some cases the
child’s voice may sound as if he or she is talking through
the nose.

The third major symptom of juvenile dermatomyosi-
tis is a low-grade fever (one or two degrees Fahrenheit
above normal).

Transmission

Although fever is one of the most common symp-
toms of JDMS, the disease cannot be transmitted from
one child to another.

Demographics

Juvenile dermatomyositis most commonly affects
children between the ages of five and 15 years of age.
The ratio of girls to boys is 2:1. The disease is thought to
be equally common around the world, affecting about
three children per million. It is estimated that 3,000 to
5,000 children in the United States have JDMS as of the
early 2000s. The incidence appears to be increasing,
however. Although Caucasian children are affected more
often than African-American children, the rate is rising
faster among African Americans. The reasons for this
increase are not known as of 2004.
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JDMS has a seasonal pattern in North America,
occurring more frequently in the spring and summer
months.

Causes and symptoms
Causes

The precise causes of JDMS are not yet fully under-
stood. One theory holds that the disease is an autoim-
mune reaction caused by the body’s abnormal response
to a virus. In an autoimmune reaction, the body begins to
attack its own tissues after it has successfully eliminated
the virus. Some researchers have identified virus-like
structures in the muscle cells of patients known to have
dermatomyositis, while others have noted that children
newly diagnosed with JDMS often have a history of
infection with a Coxsackie virus within three months of
the first JDMS symptoms.

Genetic factors are also thought to be involved in
juvenile dermatomyositis. In 2002 a group of researchers
at Northwestern University reported that susceptibility to
JDMS is related to a genetic marker known as
DQA1*0501. Another team of doctors at the Children’s
National Medical Center in Washington, DC, has sug-
gested that children with this particular genetic marker
develop JDMS when a viral infection triggers an abnor-
mal interaction among the body’s immune system, the
muscles, and the vascular system. There may also
be other genes that increase children’s susceptibility to
the disease that have not yet been identified.

Symptoms

The major symptoms of juvenile dermatomyositis
include a characteristic reddish or purplish rash called a
heliotrope rash; weakness or pain in the proximal mus-
cles; and a low-grade fever.

Other symptoms that may occur in children with
juvenile dermatomyositis include:

e Contractures: A contracture is an abnormal shortening
of the muscles near a joint that causes the joint to
remain in a bent position. JDMS may lead to con-
tractures for two reasons. The first is that the muscle
may form scar tissue during the healing process. The
second is that the child may avoid exercising his or her
muscles because he or she feels weak. The muscles
then gradually lose their ability to hold the joint in its
proper position.

e Stunted or slowed growth: The child may grow more
slowly than normal during an acute attack of JDMS
because some of the medications used to treat the dis-
ease slow down the growth of bones. In addition, some
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of the body’s energy that is ordinarily used for growth
is used instead to fight off the disease.

Sore or swollen joints: About half of all children diag-
nosed with JDMS have sore or swollen joints, caused
by the inflammation of the muscles around the joints.
The joint may feel warm to the touch and look reddish
as well as swollen.

Vasculitic ulcers: Vasculitis refers to inflammation of
a blood vessel. A vasculitic ulcer is a hole or tear that
develops in the tissues around an inflamed blood ves-
sel. In children with JDMS, vasculitic ulcers usually
appear either in the skin rash or in the digestive tract.
Vasculitic ulcers in the skin look like open sores within
the reddish-purple rash; they vary in size from small
spots to sores as much as an inch across. Vasculitic
ulcers in the digestive tract may lead to perforation of
the intestines, which is a medical emergency.

Calcinosis: Calcinosis is a condition in which small
lumps of calcium compounds develop beneath the skin
or in the muscles of children with JDMS. They affect
between 50 percent and 60 percent of children with the
disorder and range in size from less than a millimeter
across to lumps the size of small pebbles. Large lumps
may interfere with the movement of the muscles, cause
pain if they are located close to a joint, or even break
through the skin. In most cases, however, the pieces of
calcium are reabsorbed by the body during the recov-
ery process.

Dysphagia: Dysphagia refers to difficulty or dis-
comfort when swallowing. Children whose throat mus-
cles are affected by the disorder may experience
difficulty in swallowing food; some lose weight
because the dysphagia affects their appetite.

Abnormal heart rhythms and myocarditis: Myocarditis
refers to inflammation of the muscles of the walls of
the heart. About 50 percent of children with JDMS
develop an abnormal heart rhythm.

When to call the doctor

It is not always easy to tell when a child might have
juvenile dermatomyositis. The skin rash associated with
JDMS is often mistaken for eczema. In addition, some
children may develop a mild form of muscle weakness
before the telltale rash appears. While about 50 percent
of children diagnosed with JDMS have an acute onset of
symptoms, the other 50 percent have what is called a
subacute onset, which means that the symptoms are
milder and come on more slowly. While most children
with acute symptoms are diagnosed within three months,
the correct diagnosis of children with subacute symp-
toms may take a year or even longer.
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Children who have developed sudden weakness of
the muscles that control breathing or swallowing, or
those who have developed vasculitic ulcers in the diges-
tive tract may need to be hospitalized. Parents should
call the doctor at once if they notice any of the following
symptoms:

e choking on food or being unable to swallow
¢ weak voice or total loss of voice

e severe pain in the abdomen

e coal-black or tarry-looking stools

e change in bowel habits

e passing red blood with stools

Diagnosis
History and physical examination

The first step in diagnosing juvenile dermatomyosi-
tis is the taking of a complete history and giving the
child a thorough physical examination. The doctor will
ask the child and the parents when the symptoms began,
what parts of the body are affected, whether the child can
keep up his or her normal activities, and (in some cases)
whether other family members have arthritis or muscle
diseases.

During the physical examination, the doctor looks
for several specific signs and symptoms, including helio-
trope rash on the child’s face, knuckles, knees, elbows,
or the cuticles of the fingers; swelling around the eyes; a
nasal quality to the child’s voice; sore or weak muscles;
and sore or swollen joints. The doctor will test the
strength of the muscles by asking the child to lift his or
her head, arms, or legs while the doctor gently pushes or
presses downward.

The child’s doctor may use a set of criteria first
established in 1975 as part of the process of diagnosis.
These so-called Bohan-Peter criteria are interpreted as
follows: If the child meets the first criterion (the charac-
teristic rash), three of the remaining four criteria must be
met to make the diagnosis of juvenile dermatomyositis.
The last three criteria listed below require special labora-
tory tests. If two out of four are met, the child is consid-
ered to have “probable” JDMS:

e heliotrope rash

e weakness of the central muscles on both sides of the
body

e a higher than normal level of muscle enzymes in the
blood

e a specific pattern of changes in the muscle tissue
caused by inflammation
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e an abnormal pattern of electrical activity in the
muscles

Laboratory tests

The doctor will have a sample of the child’s blood
tested for certain muscle enzymes known as aldolase and
CPK. These enzymes are leaked into the blood stream
when muscles become inflamed. Abnormally high levels
of aldolase and CPK indicate muscle damage. In addition
to testing for muscle enzymes, the doctor may also have
the blood sample tested for antinuclear antibodies
(ANA), which are produced when a person’s immune
system is producing antibodies against the body’s own
tissues. Between 60 percent and 80 percent of children
with JDMS have elevated levels of ANA.

A muscle biopsy may also be performed. In this test,
the doctor removes a small piece of muscle tissue and
has it examined under a microscope to see whether the
muscle fibers and nearby blood vessels have undergone
certain changes that indicate JDMS. Many doctors, how-
ever, skip this test if the child has the typical heliotrope
rash, shows signs of muscle weakness during the physi-
cal examination, and has high muscle enzyme levels in
the blood test. A muscle biopsy is necessary, however, if
the child has the heliotrope rash but normal enzyme
levels.

An electromyogram (EMG) measures electrical
activity in the muscles. The doctor pierces the child’s
skin with a thin needle connected to a wire running to a
machine that records the pattern of electrical activity in
the muscle tissue. EMGs are not always performed, how-
ever, because the test is somewhat painful.

Imaging studies

Some doctors may order a magnetic resonance
imaging (MRI) test in order to evaluate the presence of
inflammation in the muscles of children with normal
muscle enzyme levels in their blood. It may also be done
in order to identify appropriate muscles for testing when
a biopsy is necessary.

Treatment

The treatment of juvenile dermatomyositis involves
a combination of approaches. The treatment plan may
also have to be changed periodically as the child’s symp-
toms change.

Medications

Medications are the mainstay of treatment for juve-
nile dermatomyositis. The most common drug used is
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prednisone, a steroid that is given to reduce pain, control
the fever and skin rash, and improve the strength of the
child’s muscles. Prednisone may be given in pill form or
as a weekly intravenous infusion. Unfortunately, predni-
sone has a number of side effects, ranging from high
blood pressure, weight gain, and stretch marks to mood
changes and weak or damaged bones. If taken for a long
period of time, prednisone may also lead to the develop-
ment of eye cataracts and slow down the child’s growth.

Another drug that is used to treat JDMS is metho-
trexate, an immunosuppressive drug that may be taken as
pills or given as an injection. Methotrexate works by
slowing down the immune system. It is usually given
together with prednisone. It also has some potentially
serious side effects, including nausea and vomiting,
diarrhea, increased susceptibility to infections, skin
rashes, a decrease in the number of blood cells, and
potential liver damage. In some cases, the doctor may
recommend another immunosuppressive drug known as
cyclosporine to be taken together with methotrexate. If
the child’s skin rash is unusually severe, the doctor may
prescribe hydroxychlorethotrexate (Plaquenil). Metho-
trexate, cyclosporine, and hydroxychlorethotrexate all
belong to a category of medications known as disease-
modifying anti-rheumatic drugs, or DMARD:s.

Exercise and physical therapy

Exercise and physical therapy are an important part
of treatment for JDMS because they help to prevent con-
tractures, keep the child’s joints flexible, and strengthen
muscles. In most cases, the child will be referred to a
physical therapist who can design an exercise program
for the specific sets of muscles affected by the disease.
The exercise program is modified as the child’s strength
gradually returns.

Psychotherapy

Because JDMS usually requires two years or even
longer of drug treatments, exercise programs, limitations
on some activities, and special attention to diet, children
often become angry, depressed, or self-pitying. In some
cases they may express resentment toward healthy sib-
lings or classmates. The child’s doctor may recommend
either individual psychotherapy for the affected child or
family therapy for the family as a whole.

Alternative treatment

Very little has been published regarding comple-
mentary and alternative (CAM) treatments for juvenile
dermatomyositis, although some practitioners of tradi-
tional Chinese medicine (TCM) have reported success in
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treating the fever and heliotrope rash of JDMS with var-
ious Chinese herbal formulae.

Nutritional concerns

Children diagnosed with JDMS must eat a regular
balanced diet with generous amounts of protein and cal-
cium. The protein is necessary to repair damaged muscle
tissue, and the calcium is needed to keep the child’s
bones strong. Because of the possible side effects of pre-
dnisone, however, the diet must be low in salt and sugar.
More specifically, the child should not be allowed to eat
take-out or fast foods except on rare occasions as a spe-
cial treat. Parents should consult a professional dietitian
or nutritionist to help plan a diet that is appealing to the
child as well as healthful.

Prognosis

The prognosis of juvenile dermatomyositis varies
but is usually related to the child’s age and the severity
of the vasculitis associated with the disease. Younger
children generally recover more rapidly than adoles-
cents. Most children with JDMS have active symptoms
for about two years, although some may be able to do
without medications after the first year and others may
need drug treatment and physical therapy for many
years. Some children recover without any relapses; how-
ever, most children with the disease have periods of
remission alternating with recurrences of the symptoms.

Most children eventually recover completely from
juvenile dermatomyositis; however, some have lifelong
stiffness or muscle weakness from the disease. In a very
few cases the child may die from complications related
to myocarditis or from bowel perforation or lung disease
caused by vasculitic ulcers.

Prevention

Because the causes are still unknown, there is no
way to prevent juvenile dermatomyositis as of 2004.

Parental concerns

Although JDMS is rarely fatal, it can lead to medical
emergencies if the child develops vasculitic ulcers. More
commonly, however, the disease has a severe impact on
families because of the length and complexity of treat-
ment as well as the possibility of complications from the
disease itself and side effects from the medications.
Although two years is the average length of acute symp-
toms, some children are affected for years, even into
adulthood. In addition, the unpredictable nature of
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KEY TERMS

Calcinosis—A condition in which calcium salts
are deposited in various body tissues. In juvenile
dermatomyositis, calcinosis usually takes the form
of small lumps of calcium compounds deposited in
muscles or under the skin.

Contracture—A tightening or shortening of mus-
cles that prevents normal movement of the asso-
ciated limb or other body part.

Coxsackie virus—A type of enterovirus that may
produce a variety of illnesses, including upper
respiratory infections, myocarditis, and pericardi-
tis. Coxsackieviruses resemble the virus that causes
polio.

Cutaneous—Pertaining to the skin.

Disease-modifying anti-rheumatic drugs (DMARDs)—
A group of medications given to treat severe cases
of arthritis, JDMS, and other diseases that affect the
joints. All DMARDs work by modifying the immune
system.

Dysphagia—Difficulty in swallowing.
Heliotrope—A plant (Heliotropium arborescens)
related to borage that has lavender or deep violet
flowers. The characteristic skin rash of JDMS is

sometimes called a heliotrope rash because of its
reddish-purple color.

Idiopathic—Refers to a disease or condition of
unknown origin.

Myocarditis—Inflammation of the heart muscle
(myocardium).

Myopathy—Any abnormal condition or disese of
muscle tissue, characterized by muscle weakness
and wasting.

Myositis—Inflammation of the muscle.

Proximal muscles—The muscles closest to the
center of the body.

Remission—A disappearance of a disease and its
symptoms. Complete remission means that all dis-
ease is gone. Partial remission means that the dis-
ease is significantly improved, but residual traces
of the disease are still present. A remission may be
due to treatment or may be spontaneous.

Rheumatologist—A doctor who specializes in the
diagnosis and treatment of disorders affecting the
joints and connective tissues of the body.

Vasculopathy—Any disease or disorder that affects
the blood vessels.
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remissions and recurrences can be difficult to handle. If
the child with JDMS has siblings, the parents must bal-
ance the needs of the affected child with the needs of
healthy siblings. It is not unusual for either the affected
child or other children in the family to develop emotional
or behavioral problems. The Myositis Association and
the Muscular Dystrophy Association, which are listed
below under Resources, can help parents find support
groups in their area for dealing with family members’
emotional reactions to the disease as well as other pro-
blems of daily living.

With regard to education, most children with JDMS
can continue to attend their regular school although they
may need special transportation. They should not be iso-
lated from other children.

See also Juvenile arthritis; Myopathies; Vasculitides.
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I Development tests
Definition

Development tests are tools that are used to help
measure a child’s developmental progress from infancy
through adolescence.
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Purpose

Every child develops at an individual pace. How-
ever, development tests may help to discriminate
between normal variations in development among chil-
dren and early signs of a developmental problem. About
16 percent of children have some form of developmental
difficulty or delay, and more than 500,000 American
children are assessed for early-intervention programs
every year.

Development tests have different purposes depend-
ing on the age of the child and may be administered
under a variety of circumstances. They are designed
according to the expected skills of children at a specific
age. The tests range from the passive evaluation of an
infant to the complex testing of adolescents.

Development testing begins at birth in order to iden-
tify any problems as early as possible and try to correct
them. The testing of a newborn can be used to detect neu-
rological problems such as cerebral palsy. Testing con-
tinues with well-baby visits to the pediatrician. Although
there are various schedules for routine well-child visits,
the American Academy of Pediatrics recommends visits
at the following ages:

e two to four days after birth or discharge from the
hospital

¢ one month
¢ two months
e four months
e six months
e nine months
¢ 12 months
¢ 15 months
¢ 18 months
e yearly between the ages of two and six
e cight years
e ten years
e yearly until age 21
Many daycare centers and preschools use develop-
ment tests. Most schools administer school readiness
tests before admission. Many states and metropolitan
school districts have devised or adapted their own devel-
opment tests to be administered by schools. Develop-

ment tests are also used to identify specific social or
academic problems.

Developmental assessments usually combine stan-
dardized tests and observations to cover all aspects of a
child’s development, including the following:
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e motor skills

* language development

¢ mental development

e social/emotional development

o self-help skills, including dressing and toileting

The types of developmental assessment include:

e developmental screening to identify children with spe-
cial needs or who may be at risk for developmental
delays or school difficulty

e diagnostic evaluation, if indicated by the screening, to
confirm the presence and extent of a disability

e readiness tests to assess a child’s specific skills and
information

e observational and performance assessments to provide
ongoing information about a child’s development

Developmental screening tests usually are brief,
general, play-based tests of skills. Screenings include
tests administered to the child by an educator or health-
care professional and questionnaires for parents or child-
care providers that inquire about developmental
milestones. Screening tests only try to identify children
who may have one or more problems. A screening test is
not a diagnosis. Rather it may indicate that a child should
be referred for developmental assessment or evaluation.

Developmental evaluations are lengthy, in-depth
assessments of a child’s skills. They are administered by
trained professionals. They provide a profile of a child’s
strengths and weaknesses in all developmental areas and
may be used to determine if the child is in need of an
early-intervention and/or treatment program.

Readiness tests measure the extent to which a child
has acquired certain skills for successfully undertaking
some new learning activity. Although school-readiness
tests may concentrate on academic skills, most of them
also evaluate other aspects of development.

Description

A multitude of different development tests address
every aspect of development at every age. They vary
greatly in their reliability or validity (how consistently
the test measures what it purports to measure). Many
widely used tests have been administered, analyzed, and
revised by professionals over a period of years. These, as
well as new development tests, undergo frequent exami-
nation and review for reliability and validity. Other tests
are devised by individuals and sold to parents over the
Internet. Parents administer these tests to their child and
return them for evaluation.
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Some tests use developmental ages to describe a
child’s physical, perceptual, social, and emotional
maturity. Development tests do not necessarily correlate
in any way with intelligence tests. A standardized devel-
opment has the following features or functions:

e attempts to obtain a systematic sample of a child’s per-
formance under prescribed conditions

¢ is scored by defined rules

e enables professionals to compare a child’s perfor-
mance to the performance of every other child who
takes the same test

¢ has defined norms (averages, means, or patterns) that
are regarded as typical for the specific population
being tested

Some development specialists use a standard battery
of tests. Others customize tests for the individual child,
choosing the most appropriate. A written evaluation of
the child is based on the child’s test results. Standardized
tests for infants and toddlers may be used to assess
social, emotional, and intellectual development. Such
tests usually consist of presenting a variety of tasks to the
child, from very simple to challenging, in order to assess
the child’s full range of skills.

Test types

Types of development tests include the following:

e infant development scales
e sensory-motor tests
¢ speech and hearing tests

e neuropsychological tests that measure neurological
functioning

¢ preschool psychoeducational batteries
e carly screeners

e developmental surveys or profiles

e carly learning profiles

e kindergarten or school readiness tests

e tests of play behavior

e social skills and social acceptance tests

Sensory-motor tests include general or specific mea-
sures of each of the five senses and gross motor skills
(large muscle movement and control), fine motor skills
(hand and finger skills), and hand-eye coordination.
The development of motor skills generally progresses
from head to toe. Thus babies usually gain control of
their body parts in the following order:

¢ head and neck at about two months of age
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e arms and hands, with grasping at about three months

trunk, with sitting well by about eight months

legs and feet, with most children walking by 14 or 15
months

Sensory-motor tests may include:

visual acuity

visual perception and organization
e color discrimination or color blindness
e visual-motor skills
e sensory integration
e perceptual skills
e perceptual-motor skills
e motor development
e movement and posture
e manual dexterity
An audiologist may test an infant or young child for
signs of hearing impairment or loss, usually by trans-
mitting sounds through earphones. Speech and hearing

tests measure the mechanics of speaking and hearing the
spoken word. These include tests for the following:

e auditory discrimination and comprehension
e speech perception and discrimination

e articulation

e voice fluency

e hearing loss or impairment

e stuttering

Infant/toddler tests

There are countless development tests designed for
children from birth to about seven years of age, as well
as tests for assessing development in disabled school-age
children. The tests measure various skills, including the
following:

e gross motor skills
e fine motor skills
e communication
e memory
e number concepts
e letter recognition
e social competence
Development tests are performed at each well-baby

visit to the healthcare provider. Children are weighed
and measured for height and head circumference. The
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results may be plotted on a growth chart that is specific
for the child’s age and gender (EpicCare Growth Chart)
and compares a child’s growth to other children of the
same age and gender. The pediatrician may check the
child’s eyesight and hearing and ask various questions
about the child’s development, including the following
areas:

e eating and sleeping patterns
e head control
e alertness
e response to voices
e voice recognition
e eye focusing
e strength and coordination
e posture
* noises
e smiling

THE BRAZELTON TEST In 1973 Harvard University
pediatrician T. Berry Brazelton and his colleagues devel-
oped the Neonatal Behavioral Assessment Scale
(NBAS), commonly known as ‘“‘the Brazelton.” It is
based on the assumption that babies are highly capable at
birth and communicate through their behavior. Test
examiners are trained to support the infant in achieving

the best possible scores. The test assumes that infants are
born with four major developmental tasks:

e regulation of their autonomic nervous systems, includ-
ing breathing and temperature regulation

e controlling their motor systems
e controlling their states or levels of consciousness
e social interaction

The NBAS examines a wide range of behaviors in
newborns up to two months of age, creating a portrait of
the infant’s strengths, adaptive responses, possible vul-

nerabilities, and individuality. It tests 28 behavioral and
18 reflex items, including the following:

e signals that may overtax the infant, such as looking at
the mother’s face, noise, startles, or color changes

¢ muscle tone, reflexes, and activity levels
¢ ability to follow a red ball, a face, or a voice
e ability to control his or her state of consciousness and

transitions between states

The examiner tests the infant’s response to light,
sound, or touch during sleep and the infant’s ability to
block out stimulation during sleep. The states examined
are as follows:
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e quiet sleep

e active sleep

e drowsy waking
e quiet alert

e fussing

e active crying

CLINICAL NEWBORN BEHAVIORAL ASSESSMENT
SCALE (CLNBAS) The Clinical Newborn Behavioral
Assessment Scale (CLNBAS), based on the NBAS, was
developed in 2004 for use by clinicians. It is conducted
in the presence of the parents. It focuses on the baby’s
individuality and unique adaptive or temperamental style
and is designed to develop parent-infant and clinician-
family relationships.

Ages and stages questionnaires are used to identify
infants and young children who may need further evalua-
tion. These questionnaires are completed by the parent or
primary caregiver and are administered at the following
ages:

e two-month intervals between the ages of four and 24
months

e three month intervals between the ages of 24 and 36
months

e six-month intervals between the ages of 36 and 60
months

Development tests for infants and toddlers usually
include testing for the typical sequence of development
that most children go through; for example, most chil-
dren crawl before they walk and eat with their fingers
before using utensils. These tests often are administered
by a development assessment specialist, a developmental
pediatrician, or an early-childhood special educator. The
tests may measure developmental domains that include
the following:

e gross motor development
e fine motor development
e language/communication and speech

e relationships to toys and other objects, to people, and
to the larger world

e emotions
e coping behavior
e self-help skills
ARNOLD L. GESELL TESTS One of the earliest devel-
opment tests was designed by Arnold L. Gesell, who

founded the Clinic of Child Development at Yale Uni-
versity in 1911. By observing and filming infants and
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young children, and analyzing their functioning by
studying the films frame by frame, Gesell delineated 10
normal stages of early childhood development. Gesell’s
tests include:

¢ Gesell Developmental Schedules
¢ Gesell Child Developmental Age Scale (GCDAS)

¢ Gesell Preschool Test to measure relative maturity in
four basic fields of behavior

e Gesell Developmental Observation to assess a child’s
developmental age for grade placement and the devel-
opment of instructional programs

NANCY BAYLEY SCALES OF INFANT
DEVELOPMENT Developmental psychologist Nancy
Bayley authored the Bayley Scales of Infant Develop-
ment in the mid-twentieth century. Her mental scale
evaluates various abilities, yielding a normalized stan-
dard score called the Mental Development Index. The
Bayley Scales of Mental and Motor Development are
used worldwide as standardized measures of infant
development at eight months of age. The motor scale
assesses:

e the degree of body control

e large-muscle coordination

e fine-motor manipulatory skills
e postural imitation

e motor quality

The behavior rating scale consists of 30 items,
which measure the following:

e attention

e arousal

e orientation

* engagement

e emotional regulation

o test-taking behaviors

OTHER TESTS Other infant/toddler development
tests include:

¢ Peabody Developmental Gross Motor Scale for infants

e Bury Infant Check to help identify children with spe-
cial needs

e Infant Monitoring System for children aged four
months to 36 months

¢ Early Coping Inventory of 48 items on sensory-motor
organization, reactive behavior, and self-initiated
behavior that are used to assess everyday coping strate-
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gies in children between the ages of four and 36
months

Preschool tests

Developmental milestones are widely used tests for
development in infants and children of all ages. Mile-
stones in preschoolers evaluate the development of the
following skills:

e gross motor skills
e fine motor skills
¢ language and communication
e emotional and social competency
o thinking, reasoning, and problem solving
e reading and writing
e creativity

The milestone test uses collection forms that are
completed by a parent, caregiver, or educator on a
monthly basis. The forms cover family, friends, and
milestones corresponding to a specific area of develop-
ment. They include a photo or anecdote that illustrates
the activity corresponding to the milestone. The forms

request that the activities be categorized according to the
following descriptors:

e child-initiated
e teacher-initiated
e anew task
e a familiar task
e performed independently
e performed with adult guidance
e performed with peers
e one to five minutes in duration
e five to 15 minutes in duration
e more than 15 minutes in duration
Children who are slow to reach developmental mile-
stones in one area may be ahead of their age in other
areas. Sometimes developmental milestones are used as
part of an assessment method known as minimum ade-

quate surveillance that combines simple testing with the
collection of relevant data.

TYPES OF PRESCHOOL TESTS The Assessment, Eva-
luation, and Programming System (AEPS) for infants
and children often is used to test three to six-year-olds.
Using activity stations in a school setting, the test mea-
sures skills such as balance, mobility, standing, and
walking as well as play skills. The AEPS consists of the
following:
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¢ a 98-item family report on functional and social skills
used in the child’s everyday environment

e 87 cognitive items

¢ 49 social/communicative items
¢ 33 social items

e 39 adaptive items

e eight gross motor items

e four fine motor items

Other development tests that frequently are adminis-
tered to preschoolers include the following:

e Griffith’s mental development scales, which measure
gross motor skills, personal-social development, hand
and eye coordination, and performance, providing a
general developmental quotient (GDQ) and separate
subquotients (DQs) for each area of development

e Mullen Scales of Early Learning (MSEL), a compre-
hensive assessment of language, motor, and perceptual
abilities in children from birth to five years, eight
months of age

¢ Vineland Social-Emotional Early Childhood Scales

Screening tests

The Denver Developmental Screening Test (DDST)
is a widely-used test of motor, language, speech, and
interpersonal skills for children from birth to six years of
age. It is used by physicians in well-baby visits and may
include parental questionnaires.

Other screening tests include the following:

e Infant Developmental Screening Scale
e ages and stages questionnaires

¢ Battelle Developmental Inventory (BDI) screening test
for screening, preliminary assessment, and/or initial
identification of possible developmental strengths and
weaknesses

e Brigance Early Preschool Screen for two-year-old and
two-and-a-half-year-old children

¢ Brigance K and 1 Screen for kindergarten and first-
grade children

e Miller FirstSTEP Screening Test for evaluating
preschoolers

e Preschool Development Inventory, a brief screening
inventory to help identify children with developmental,
behavioral, or health problems

e Children at Risk Screener: preschool and kindergarten

e Early Screening Inventory for children aged three to
Six
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e Howell Prekindergarten Screening Test
¢ Humanics National Child Assessment Form
¢ Kindergarten Screening Inventory

e Milani-Comparetti Motor Development Screening
Test

Readiness tests

Readiness tests include the following:

¢ ABC Inventory to Determine Kindergarten and School
Readiness

¢ Developmental Tasks for Kindergarten Readiness
e Kindergarten Readiness Test
e Phelps Kindergarten Readiness Scale

e Pediatric Examination of Educational Readiness at
Middle Childhood

Communication tests
Communication development tests include the
following:

¢ Sequenced Inventory of Communication Development
for testing various early communication skills and
assigning a communication age

e Assessing Semantic Skills Through Everyday Themes
for preschool and early-elementary-aged children

¢ Expressive One-Word Picture Vocabulary Test to mea-
sure a child’s ability to verbally label objects and peo-
ple; a standardized test that yields age equivalents,
standard scores, scaled scores, and percentile ranks

e Receptive One-Word Picture Vocabulary Test to pro-
vide information about a child’s ability to understand
language; a standardized test that yields age equiva-
lents, standard scores, scaled scores, and percentile
ranks

e Early Language Milestone (ELM) Scale to measure
language development in children from birth to three
years of age

e Peabody Picture Vocabulary Test, called ‘“the Pea-
body,” a short test that measures vocabulary in two-
and-a-half to four-year-olds; sometimes used for
screening

Speech and hearing tests include the following:

e Early Speech Perception Test

e Joliet 3-Minute Preschool Speech and Language
Screen
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e Fluharty Preschool Speech and Language Screening
Test to identify preschool children who may warrant a
comprehensive communication evaluation

e Assessing Linguistic Behaviors, Assessing Pre-
linguistic and Early Linguistic Behaviors in Devel-
opmentally Young Children

¢ Assessment of Fluency in School-Age Children
e Children’s Articulation Test
e Clinical Evaluation of Language Fundamentals

e Phonological Assessment of Child Speech

Intelligence tests

Intelligence tests attempt to measure a child’s ability
to learn. Many such tests generally measure what a child
has already learned. Results of these tests may be repre-
sented on a scale, as a mental age, or as an intelligence
quotient (IQ). Some research indicates that 1Q tests for
children aged 18 to 20 months are not good indicators of
future or even current abilities and that they usually mea-
sure motor rather than mental skills. However, other
research has indicated that IQ tests in children as young
as six months are good predictors of school IQ test
results years later.

Frequently used intelligence tests include the
following:

e Wechsler Preschool and Primary Scale of Intelligence
for children aged three to seven years with norms for
17 age groups at three-month intervals

e Wechsler Intelligence Scale for Children

e Differential Ability Scales (DAS), for measuring over-
all cognitive ability and specific abilities in children
aged two years and six months to seventeen years and
eleven months

e Stanford-Binet Intelligence Scale for ages two years to
adult, for scoring verbal reasoning, abstract and visual
reasoning, quantitative reasoning, and short-term
memory and yielding a composite score with a mean of
100

The Columbia Mental Maturity Scale (CMMS) does
not depend on reading skills. The child makes perceptual
discriminations involving color, shape, size, use, num-
ber, missing parts, and symbolic material. It appears to
measure general reasoning ability, although there is
some evidence that it is more a test of the ability to form
and use concepts than a test of general intelligence. It
provides standard age deviation scores for chronological
ages between three years and six months and nine years
and eleven months. The Maturity Index indicates the age
group of the child in terms of test performance.
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The Test of Nonverbal Intelligence is a quick,
language-free measure of cognitive ability in children
aged five years and older. It contains 55 problem-solving
tasks of progressively increasing difficulty. It often is
used for assessing children with speech, language, or
hearing impairments, academic handicaps, or brain
impairments, and for children who do not speak English.
The Merrill-Palmer Scale of Mental Tests (MPSMT) is
widely used as a nonverbal test for assessing visual-
spatial skills in children aged one year and six months to
six years.

Precautions

Designing child development tests presents numer-
ous difficulties that may affect the results, including the
following:

e motivating the child
¢ keeping the child’s attention

e not discriminating among children

Some healthcare and education professionals are
concerned that children are being over-tested, over-
screened, and overanalyzed. Some experts question the
use of conventional early childhood development tests
for the following reasons:

¢ Young children are inexperienced at test-taking.

e High-stakes tests, such as those that influence major
educational decisions, can have long-term negative
consequences for children.

e Tests may be too narrow or one-dimensional.

e Teaching and learning may be negatively affected
because of a focus on test results.

e There are major differences in the learning opportu-
nities available to children.

¢ Sometimes tests are used for purposes other than those
for which they were designed.

Preparation

The parent, the person who knows the child best,
should participate in development tests as much as possi-
ble. Tests should be explained to parents who can then
explain them to their children in terms that they will
understand. The parents’ feelings and personal observa-
tions should be considered when evaluating a child’s
development.

Risks

The major risk of development tests is that some
children may be labeled in inappropriate ways because
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KEY TERMS

Developmental assessment—The ongoing process
of testing, observing, and analyzing a child’s skills.

Developmental domains—Areas of a child’s

development.

Diagnostic testing—Testing performed to deter-
mine if a person has a particular disease.

Intelligence test—A questionnaire or series of
exercises designed to attempt to measure
intelligence.

Readiness test—A test that measures the extent of
a child’s acquired skills for successfully undertak-
ing a new learning activity such as kindergarten.

Screening—A process through which carriers of a
trait may be identified within a population.

Standardized test—A test that follows a regimen-
ted structure, and each individual’s scores may
be compared with those of groups of people. In the
case of the Cognistat, test taker’s scores can be
compared to groups of young adults, middle-aged
adults, the geriatric, and people who have under-
gone neurosurgery.

of their test results. Development tests are not infallible.
Developmental screenings may over- or under-identify
children with developmental delays. For example, some
children who under-perform on a school readiness test
go on to perform very well in school. Development tests
may become outdated because of new, improved meth-
ods. Other tests may be found to be unreliable. Develop-
ment tests must keep pace with demographic changes in
the United States, in order to meet the needs, for exam-
ple, of large numbers of young children who speak lan-
guages other than English.

Normal results

The range of normal development is very large. No
two children develop at exactly the same rate. Children
reach developmental milestones on their individual sche-
dules and at their own pace. Some children completely
skip developmental milestones such as rolling over or
crawling. Although some children begin walking at
eight months, others do not walk until 18 months; both
are within the normal range. Children also may regress
periodically. For example, children who sleep through
the night may begin waking up often as they learn
to talk.
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Parental concerns

Although development tests often are used to reas-
sure parents that their child is normal, many parents may
feel anxious or defensive when told that their child
should be tested. Parents should try to become active par-
ticipants in their child’s testing and understand the test-
ing process and terminology. Increasingly parents and
other family members are joining healthcare profes-
sionals and educators in administering development
tests.

ZERO TO THREE: National Center for Infants,
Toddlers, and Families recommends the following:

¢ Young children should not be separated from their par-
ent or caregiver during testing since separation can
cause anxiety.

e Children should not be assessed by a person they have
just met for the first time.

e Tests should not be limited to easily measured factors
such as motor or cognitive skills.

e Normative tests or milestone scales should not be the
major basis for the developmental assessment of
infants and young children.

Development tests can provide parents with a better
understanding of their child’s development and any pos-
sible need for intervention. Parents should feel free to
disagree with test results and participate in further dis-
cussions concerning their child’s development.

When to call the doctor

A pediatrician should be consulted if any of the fol-
lowing occurs:

e an infant’s growth or development seems abnormal

e an infant or child seems to be losing developmental
milestones
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I Developmental delay
Definition

A developmental delay is any significant lag in a
child’s physical, cognitive, behavioral, emotional, or
social development, in comparison with norms.
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Description

Developmental delay refers to when a child’s devel-
opment lags behind established normal ranges for his or
her age. Sometimes the term is used for mental retarda-
tion, which is not a delay in development but rather a
permanent limitation. If most children crawl by eight
months of age and walk by the middle of the second
year, then a child five or six months behind schedule in
reaching these milestones may be classified as develop-
mentally delayed regarding mobility.

At least 8 percent of all children from birth to six
years have developmental problems and delays in one or
more areas of development. Some have global delays,
which means they lag in all developmental areas.

Doctors try to locate the source of the delay and then
design a treatment plan. When the cause of a child’s
delay is identified, the pediatrician and family know bet-
ter what to expect, and the child can begin to receive
appropriate treatment and support. If the problem is a
genetic disorder, then parents may seek genetic counsel-
ing regarding their decision on having additional
children.

The doctor’s assessment has various components.
The following are some of them:

e Developmental assessment: The physician’s review of
a child’s current competencies (including knowledge,
skills, and personality), and consideration of the best
ways to help the child develop further.

Family assessment: Interpretation of a child’s develop-
ment from family members, as well as their ideas about
priorities and concerns about the child’s future
development.

Multidisciplinary assessment: The assessment by a
group of professionals who work with the child and
family, directly or indirectly. The assessment interprets
different phases of a child’s development and types of
behavior and skills.

Play-based assessment: This assessment involves
observation of the child playing alone, with peers, or
with parents or other familiar caregivers, in free play
or in special games. Play provides a diagnostic frame-
work within which children show abilities, feelings,
learning style, and social skills in groups.

Infancy

Infants who have medical problems at birth have an
increased chance of developmental difficulties. High-
risk infants should be in a follow-up program to track
their progress because of an increased likelihood of
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developmental problems that may appear gradually in
the first years of life.

Most children begin to speak their first words before
they are 18 months old, and by age three the vast major-
ity of children speak short sentences. Therefore, any
child who is not speaking words or sentences by the third
birthday may be developmental delayed.

Toddlerhood

Between the ages of 12 and 30 months, a child
begins to strike out independently from a secure base of
trust set up with the primary caregiver during the first
year. As toddlers learn to walk, there is access to new ter-
ritory. Boundless energy and insatiable curiosity drives
the child to explore the environment and master new
skills. Increased motor skills, immaturity, and lack of
experience also place the toddler at risk for accidental
injury. Children with developmental delays may tend to
be more reserved and less adventuresome. They may
tend not to explore their environment or take risks in it.

The healthy toddler years are characterized by the
struggle for autonomy as the child develops a sense of
personhood separate from the parent. Toddlers’ ego-
centric and demanding behavior, often marked by temper
tantrums and negativism, has given this period a nega-
tive reputation. However, toddlers who do not evince
this challenging behavior may be delayed. Dramatic
growth of language and cognitive skills during the sec-
ond year enables the healthy toddler to think and solve
problems for the first time. For the child who is not pro-
gressing in language skills, developmental delays are
readily identifiable.

Preschool

The preschool period, from age three to five years,
is a time of relative tranquility after the tumultuous tod-
dler period. The healthy preschooler becomes increas-
ingly independent, mastering many motor skills and
developing greater social and emotional maturity. The
preschooler is imaginative, creative, and curious. The
developmentally delayed preschooler may act more ego-
centrically and show more signs of demanding behavior.

School age

Children from six to 12 years of age experience
slow, steady physical growth and rapid cognitive and
social development. The school-age child develops a
sense of industry and learns the basic skills needed to be
comfortable in society. The child develops appreciation
of rules and a conscience that influences compliance and
affects disobedience. Cognitively, the child grows from
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egocentrism in early childhood to more mature thinking.
This maturity supports the ability to solve problems and
make reasonably independent decisions. Competence
and self-esteem increase with each academic, social,
and athletic achievement. The relative stability and
security of the school-age period prepare the child to
manage the challenges of adolescence. However, the
developmentally delayed child might not evince this
growing competence.

Common problems

Although there are several areas of developmental
areas, this article is restricted to global delay, delay in
speech and language, motor and fine motor delays, and
personal and social developmental delays.

Global developmental delay

Children with a diagnosis of mental retardation
often have mixed or global development delays. How-
ever, low IQ may or may not be causally related to the
delays. Two to three children out of every 100 have a
mental handicap, and those with 1Qs of 55 or lower may
have a physiological reason for their delay. Some chil-
dren experience global developmental delay due to chro-
mosomal abnormalities such as Down syndrome or
fragile X syndrome. Global delays also are common in
children with fetal alcohol syndrome.

Speech and language delay

Speech and language developmental delays are
often prevalent in children with developmental disabil-
ities. Eleven percent of toddlers have a speech and lan-
guage problem. Expressive language delay is the most
common developmental presentation. The social and
educational development of children with delayed
speech and language may be significantly disruptive
(even in mild delays), so early identification and inter-
vention is essential. Clinical diagnosis of delayed speech
and language in children also considers hearing loss and
autism, among other possible causes.

All children with delayed speech and language
should have an audiometric assessment. Congenital sen-
sorineural hearing loss (most common birth deficiency,
affecting roughly two to four per 1,000 children) may
cause delayed speech and language. Hearing problems
occur often in newborns and in a higher number of babies
who are in a neonatal intensive care unit. Universal new-
born hearing screening programs should help in deter-
mining hearing acuity.
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Hearing loss

Approximately half of all preschool children have
varying hearing loss from otitis media. Language skills
are affected by hearing loss, and more than one third of
children with unilateral deafness fail one or more school
grades. In general, children with the greatest hearing loss
have the greatest language deficits. The earlier the hear-
ing loss is identified, the better the outcome.

Autism

Children with delayed speech and language should
be evaluated for cognitive disabilities. There is a close
association among social and affective abilities and cog-
nitive, sensory, and language development. Children
who are unable to communicate effectively may have
problems interacting verbally with their peers. Because
social and pragmatic deficits are core characteristics of
autism, it is important to look for dissociation among
language, social adaptive skills, and motor behavior.
Autism is a common disorder, occurring once in 500
children. It is one of the most complex neurodevelop-
ment disorders. Children with autism have significant
communication impairment.

In order to be eligible for programs and services for
autism, a student must have delayed or abnormal func-
tioning in at least one of three areas with onset before the
age of three. These children have difficulty communicat-
ing and lack the ability to connect with peers. There may
be a delay or total lack of language or the use of repeti-
tive and idiosyncratic language. Other behaviors can
include preoccupation with parts of objects, hand or fin-
ger flapping, and rocking.

Pervasive developmental disorder is two to three
times more common than autism but less severe. When
behaviors resembling autistic disorders are present with
abnormalities of speech and language development,
other syndromes and disorders are considered, for exam-
ple, Asperger disorder, childhood disintegrative disorder,
and Rett syndrome.

Musculature dysfunction

Oral motor dysfunction of the speech-producing
musculature (in which children have dysarthria, or
mechanical difficulties in speaking) is present in children
with cerebral palsy and other conditions. The dysfunc-
tion leads to uncoordinated oral musculature.

Verbal difficulties

Verbal learning disability is often associated with
speech and language problems in preschool children.
Children with a specific learning disability, like children
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with severe mental retardation or autism, may present
with dissociation in developmental skills. For example,
language may be more delayed than motor skills. Also,
lack of academic success at school can reflect dissocia-
tion between academic achievement and general intel-
lectual abilities. Delays in language and cognitive areas
may suggest a neurodevelopment diagnosis that presents
as a nonverbal learning disability. In such cases, a child
may have impaired visual-spatial perceptual abilities.

It is helpful to consider a child’s expressive and
receptive language skills. Children with an ability to
understand are more likely to improve than children with
expressive and receptive delays. Children whose primary
difficulty involves receptive language are more likely to
have developmental cognitive disability or autism spec-
trum disorder. Neurological problems may also be pre-
sent when a child’s head circumference is increasing
either too fast or too slowly. Although physical and cog-
nitive delays may occur together, one is not necessarily a
sign of the other.

Neurological or medical conditions

In developmental language disorder, impaired lan-
guage cannot be attributed to a neurological or general
medical condition. There is a slow rate of language
development, in which speech begins late and advances
slowly. Children with developmental language disorder
have an inconsistency between their cognitive function-
ing (nonverbal or performance measures) and their lan-
guage skills. Different patterns of language impairment
in developmental language disorders have distinct pro-
files of linguistic strengths and weaknesses. Develop-
mental dysphasia may be the problem with some of these
children. There are many reasons for a developmental
language disorder, which occurs in about 10 percent of
the population.

An unusual cause of acquired language disorder is
an epileptic syndrome called Landau-Kleffner syn-
drome. Children with Landau-Kleffner develop typical
language skills, which then deteriorate. The characteris-
tics of this condition may be confused with autism.

Motor delay

Physician referrals of motor delay are most common
during the first six to 18 months of a child’s life. By eval-
uating a child’s developmental profile, a doctor may
develop a differential diagnosis.

Early motor delays are often a sign of neurological
dysfunction. When a child has primarily motor delays,
conditions such as cerebral palsy, ataxia, spina bifida,
spinal muscular atrophy (withering) and myopathy
may be present. If there is no motor delay, a child does
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not have cerebral palsy. When a motor delay exists with
delays in other developmental areas, the child should be
examined for visual impairment or mental handicap.

Older children with poor motor skills may have a
developmental coordination disorder in which their
motor skills are substantially below their cognitive abil-
ities. Their clumsiness may link with a learning disability
or attention-deficit hyperactivity disorder. Children with
Asperger disorder are often clumsy; their neuropsycholo-
gical profiles display significantly stronger verbal skills
than nonverbal abilities.

HYPOTONIA Hypotonia is the most common
symptom of motor dysfunction in newborns and infants.
The child’s developmental assessment should include
the quality of the pregnancy, including the onset and
vitality of fetal movements and problems during labor
and delivery. The child’s presentation in the neonatal
period should be described, with special attention to the
family history to document the potential for genetic
disorder.

The key to diagnosing a hypotonic infant is a neuro-
development examination. The challenge in correctly
diagnosing a “floppy” child lies in distinguishing
between central and neuromuscular hypotonia. A hypo-
tonic infant who is not weak has low tone because of a
central nervous disorder. Weakness strongly implies
neuromuscular involvement. Normal or increased deep
tendon reflexes suggest central hypotonia.

FINE-MOTOR ADAPTIVE DELAY If there is a delay in
fine-motor adaptive development combined with delays
in other developmental domains, the doctor will consider
whether the child is visually impaired or mentally handi-
capped. It is important to assess the eyes and visual
acuity of a child presenting with delayed fine-motor
adaptive development.

If the delay occurs mainly in one developmental
area, the child may have hemiplegia, a brachial plexus
injury, such as Erb’s or Klumple’s palsy, or a broken cla-
vicle. All symmetries of movement in the first two or
three years should be watched.

In older preschool or elementary school children
with fine-motor delays, developmental coordination dis-
order or a disorder of written expression may be causal.
Developmental coordination disorder presents in about 6
percent of all children. It is often associated with atten-
tion deficit hyperactivity disorder or a learning
disability.

PERSONAL AND SOCIAL DELAY When a child pre-
sents with personal and social delays, the doctor will
consider whether the child has developmental cognitive
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Accommodation—The ability of the lens to
change its focus from distant to near objects and
vice versa. It is achieved through the action of the
ciliary muscles that change the shape of the lens.

Assessment—In the context of psychological
assessment (a structured interview), assessment is
information-gathering to diagnose a mental
disorder.

Child development specialist—A professional
who is trained in infant and toddler development
and in the tools used to identify developmental
delays and disabilities.

Development—The process whereby undifferen-
tiated embryotic cells replicate and differentiate
into limbs, organ systems, and other body compo-
nents of the fetus.

Developmental milestone—The age at which an
infant or toddler normally develops a particular
skill. For example, by nine months, a child should
be able to grasp and toss a bottle.

Disability—An inability to do something others
can do; sometimes referred to as handicap or
impairment.

Hypotonia—Having reduced or diminished mus-
cle tone or strength.

Motor skills—Controlled movements of muscle
groups. Fine motor skills involve tasks that require
dexterity of small muscles, such as buttoning a
shirt. Tasks such as walking or throwing a ball
involve the use of gross motor skills.

disability, has autism, or is living in an environment of
abuse, neglect, or deprivation.

Parental concerns

Many doctors routinely include developmental
screening in physical examinations. Parents concerned
about any of their child’s development should seek the
opinion of their pediatrician.

See also Cognitive development; Emotional devel-
opment; Fine motor skills.
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Developmental reading disorder see
Dyslexia

Dextromethorphan see Cough suppressants

I Diabetes mellitus
Definition

Diabetes mellitus is a chronic disease in which the
body is not able to correctly process glucose for cell
energy due to either an insufficient amount of the hor-
mone insulin or a physical resistance to the insulin the
body does produce. Without proper treatment through
medication and/or lifestyle changes, the high blood glu-
cose (or blood sugar) levels caused by diabetes can cause
long-term damage to organ systems throughout the body.

Description

There are three types of diabetes mellitus: type 1
(also called juvenile diabetes or insulin-dependent dia-
betes), type 2 (also called adult-onset diabetes), and
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gestational diabetes. While type 2 is the most prevalent,
consisting of 90 to 95 percent of diabetes patients in the
United States, type 1 diabetes is more common in chil-
dren. Gestational diabetes occurs in pregnancy and
resolves at birth.

Every cell in the human body needs energy in order
to function. The body’s primary energy source is glu-
cose, a simple sugar resulting from the digestion of foods
containing carbohydrates (primarily sugars and
starches). Glucose from the digested food circulates in
the blood as a ready energy source for any cells that need
it. However, glucose requires insulin in order to be pro-
cessed for cellular energy.

Insulin is a hormone or chemical produced by cells
in the pancreas, an organ located behind the stomach.
Insulin bonds to a receptor site on the outside of a cell. It
acts like a key to open a doorway into the cell through
which glucose can enter. When there is not enough insu-
lin produced (as is the case with type 1 diabetes) or when
the doorway no longer recognizes the insulin key (which
happens in type 2 and gestational diabetes), glucose
stays in the bloodstream rather entering the cells.
The high blood glucose, or blood sugar, levels that result
are known as hyperglycemia.

Type 1 diabetes

Type 1 diabetes occurs when the beta cells of the
pancreas are damaged and stop producing the hormone
insulin. While the exact cause of this cell damage is not
completely understood, it is thought to be a combination
of environmental and autoimmune factors. Despite the
name juvenile diabetes, type 1 diabetes can be diagnosed
at any stage of life, although diagnosis in childhood
through young adulthood is most common.

Children who develop type 1 diabetes must even-
tually take regular insulin injections to keep blood glu-
cose levels under control and do the job of the pancreas.
Regular home testing of blood sugar levels is also impor-
tant to make sure that the treatment is working effec-
tively and to avoid a diabetic emergency such as
hypoglycemia (low blood sugar) or hyperglycemia
(high blood sugar).

Type 2 diabetes

The hallmark characteristic of type 2 diabetes is
insulin resistance. The pancreas typically produces
enough insulin (often too much insulin); however, cells
are resistant to the insulin and it may not work as effec-
tively. Type 2 is the most common form of diabetes, and
most individuals with the disease are adults. However,
children and adolescents can develop type 2 diabetes too,
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particularly if they are overweight and have a history of
type 2 diabetes in their family.

Type 2 diabetes is treated with diet, exercise, and in
some cases, oral medication and/or insulin. Self-
monitoring of blood glucose levels is also important to
assess how well treatment is working.

Demographics

An estimated 18.2 million Americans live with dia-
betes, and over 5 million of those remain undiagnosed.
Up to 95 percent of diabetes patients in the United States
have type 2 diabetes; the vast majority of Americans
with diabetes are over 20 years of age. Those under 20
represent only 206,000 of the total cases of diabetes in
the United States.

While type 2 diabetes is a growing problem among
American youth due to climbing obesity rates and more
sedentary lifestyles, type 1 diabetes is more prevalent in
children and adolescents. An estimated one in 400 to 500
children have type 1 diabetes.

The American Diabetes Association reports that in
2002, diabetes cost Americans an estimated $132 billion
in direct medical costs and indirect expenses such as lost
productivity and disability payments.

Causes and symptoms

The causes of diabetes are not completely under-
stood; however, there seem to be both genetic and envir-
onmental factors involved in the development of both
type 1 and type 2 diabetes, meaning that a person may
have a genetic predisposition to developing diabetes, but
it takes an environmental factor such as a viral infection
or excessive weight gain to actually make the disease
surface.

Research has shown that some people who develop
diabetes have common genetic markers. In type 1 dia-
betes, the immune system, the body’s defense system
against infection, is believed to be triggered by a virus or
another microorganism that causes an autoimmune reac-
tion that eventually destroys the insulin-producing cells
(i.e., beta cells) in the pancreas. Up to 90 percent of
cases of type 1 diabetes are the autoimmune subtype,
sometimes called type 1A or immune-mediated diabetes.

The other subtype of type 1 diabetes is called idio-
pathic, or type 1B diabetes. People who have idiopathic
type 1 diabetes also experience beta cell destruction, but
it is due to a chromosomal abnormality or an unknown
cause rather than any autoimmune process. Only tests for
islet cell antibodies and other autoimmune markers can
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differentiate between the two subtypes, and because test-
ing can be costly and treatment for both is the same (i.e.,
insulin), a physician may not necessarily order tests for
autoimmunity.

Finally, damage caused by diseases of the pancreas
(such as pancreatitis), endocrine disorders (e.g., endo-
crine tumors), and drugs or toxins can also destroy beta
cell function.

In type 2 diabetes, family history, age, weight, activ-
ity level, and ethnic background can all play a role in the
genesis of the disease. Individuals who are at high risk of
developing type 2 diabetes mellitus include the follow-
ing groups:
¢ people who are overweight or obese (more than 20 per-

cent above their ideal body weight)

e people who have a parent or sibling with type 2
diabetes

e those who belong to a high-risk ethnic population
(African-American, Native American, Asian-American,
Hispanic, or Pacific Islander)

e people who live a sedentary lifestyle (i.e., exercise less
than three times a week)

e women who have been diagnosed with gestational dia-
betes or have delivered a baby weighing more than
91bs (4 kg)

e people with high blood pressure (140/90 mmHg or
above)

e people with high density lipoprotein cholesterol
(HDL, or “good” cholesterol) level less than or equal
to 35 mg/dl and/or a triglyceride level greater than or
equal to 250 mg/dl

Several common medications can cause chronic
high blood sugar levels and/or promote insulin resis-
tance. These include atypical antipsychotics, beta block-
ers, corticosteroids, diuretics, estrogens, lithium, pro-
tease inhibitors, niacin, and some thyroid preparations.

Both type 1 and type 2 diabetes share similar symp-
toms caused by chronically high blood glucose levels.

Symptoms of both type 1 and type 2 diabetes
include:
e excessive thirst
e frequent urination
e weight loss
e increased appetite
e unexplained fatigue

* slow healing cuts, bruises, and wounds
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e frequent or lingering infections (e.g., urinary tract
infection)

e mood swings and irritability
e blurred vision

¢ headache

¢ high blood pressure

e dry and itchy skin

« tingling, numbness, or burning in hands or feet

Symptoms of diabetes can develop suddenly (over
days or weeks) in previously healthy children or adoles-
cents, or can develop gradually, particularly in the case
of type 2 diabetes.

Children and adolescents sometimes develop a con-
dition known as diabetic ketoacidosis (DKA) at the time
of their diagnosis. Ketones are acid compounds that form
in the blood when the body breaks down fats and proteins
for energy. When blood sugars are high (i.e., over 249
mg/dl, or 13.8 mmol/L) for prolonged periods of time,
ketones build up in the bloodstream to dangerous levels.
Symptoms of DKA include abdominal pain, excessive
thirst, nausea and vomiting, rapid breathing, extreme
lethargy, and drowsiness. Patients with ketoacidosis will
also have a fruity or sweet breath odor. Left untreated,
this condition can lead to coma and has the potential to
be fatal. DKA is more common in people with type 1 dia-
betes, although it can occur in type 2 diabetes as well.

Symptoms of type 2 diabetes can begin so gradually
that a person may not know that he or she has it. It is not
unusual for type 2 diabetes to be detected while a patient
is seeing a doctor about another health concern that is
actually being caused by the yet undiagnosed diabetes,
such as heart disease, chronic infections (e.g., urinary
tract infections, yeast infections), blurred vision, numb-
ness in the feet and legs, or slow-healing wounds.

When to call the doctor

If left untreated, diabetes is a life-threatening condi-
tion. Any child displaying symptoms of diabetes should
be taken to a doctor or emergency care facility for eva-
luation immediately.

Diagnosis

Diagnosis of diabetes is suspected based on symp-
toms and confirmed by blood tests that measure the level
of glucose in blood plasma. Dipstick or reagent test strips
that measure glucose in the urine can only detect glucose
levels above 180 mg/dl and are non-specific, so they are
not useful in the diagnosis of diabetes. However, they
are a non-invasive way to obtain a fast and simple read-
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ing that a physician might use as a basis for ordering
further diagnostic blood tests for diabetes, particularly in
children.

Blood tests are the gold standard for the diagnosis of
both type 1 and type 2 diabetes in children and adults.
The American Diabetes Association recommends that a
random plasma glucose, fasting plasma glucose, or oral
glucose tolerance test (OGTT) be used for diagnosis of
diabetes. The OGTT is commonly used as a screening
measure for gestational diabetes. Fasting plasma glucose
is the test of choice unless a child is exhibiting classic
symptoms of diabetes, in which case a random (or
casual) plasma glucose test is acceptable.

Unless hyperglycemia is obvious (e.g., blood glu-
cose levels are extremely high or the child experiences
DKA), the fasting or random plasma glucose test should
be confirmed on a subsequent day with a repeat test.

Fasting plasma glucose test

Blood is drawn from a vein in the child’s arm fol-
lowing an eight-hour fast (i.e., no food or drink), usually
in the morning before breakfast. The red blood cells are
separated from the sample and the amount of glucose is
measured in the remaining plasma. A fasting plasma glu-
cose level of 126 mg/dl (7.0 mmol/l) or higher indicates
diabetes (with a confirming retest on a subsequent day).

Random plasma glucose test

Blood is drawn at any time of day, regardless of
whether the patient has eaten. A random plasma glucose
concentration of 200 mg/dl (11.1 mmol/l) or higher in
the presence of symptoms indicates diabetes.

Oral glucose tolerance test

Blood samples are taken both before and several
times after a patient drinks 75 grams of a glucose-based
beverage. If plasma glucose levels taken two hours after
the glucose drink is consumed are 200 mg/dl (11.1
mmol/L) or higher, the test is diagnostic of diabetes (and
should be confirmed on a subsequent day if possible).

Although the same diagnostic blood tests are used
for both types of diabetes, whether a child is diagnosed
as type 1 or type 2 can typically be determined based on
her personal and medical history. The majority of chil-
dren diagnosed in childhood are type 1, but if blood test
results indicate prediabetes and a child is significantly
overweight and has a history of type 2 diabetes in her
family, type 2 is a possibility.

Further blood tests can help to differentiate between
type 1 and type 2 when the diagnosis is unclear. One of
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these is an assessment of c-peptide levels, a protein
released along with insulin that can help a physician
determine whether or not a patient is producing sufficient
amounts of insulin. The other is a GAD (Glutamic Acid
Decarboxylase) autoantibody test. The presence of GAD
autoantibodies may indicate the beginning of the autoim-
mune process that destroys pancreatic beta cells.

Treatment

Children with type 1 diabetes must take insulin
injections or infusions. Their dosage needs may change
over time. Sometimes children will experience a
decreased need for insulin once blood sugars are brought
under control following diagnosis. Their insulin needs
may go down, and in some cases, they can stop taking
injections for a time. This phenomenon, known as the
honeymoon period, can last anywhere from a few days to
months.

Children with diabetes and their parents should
learn to operate a home blood glucose monitor. Home
testing can prevent dangerous highs and lows and help
parents and children understand how food and exercise
impact blood sugar levels. Blood glucose levels taken
before meals are also used to calculate dose size of insu-
lin. A small needle or lancet is used to prick the finger or
alternate site and a drop of blood is collected on a test
strip that is inserted into a monitor. The monitor then cal-
culates and displays the blood glucose reading on a
screen. Although individual blood glucose targets should
be determined by a medical professional in light of a
child’s medical history, the general goal is to keep them
as close to normal (i.e., 90 to 130 mg/dl or 5 to 7.2
mmol/L before meals) as possible.

Insulin

Children with type 1 diabetes need daily injections
of insulin to help their bodies use glucose. The amount
and type of insulin required depends on the height,
weight, age, food intake, and activity level of the indivi-
dual diabetic patient. Some patients with type 2 diabetes
may also need to use insulin injections if their diabetes
cannot be controlled with diet, exercise, and oral medica-
tion. Injections are given subcutaneously, that is, just
under the skin, using a small needle and syringe, an insu-
lin pen injector, an insulin infusion pump, or a jet injec-
tor device. Injection sites can be anywhere on the body
where there is a layer of fat available, including the
upper arm, abdomen, or upper thigh.

Insulin may be given as an injection of a single dose
of one type of insulin once a day, or different types of
insulin can be mixed and given in one dose or split into
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two or more doses during a day. Patients who require
multiple injections over the course of a day may be able
to use an insulin pump that administers small doses of
insulin on demand. The small battery-operated pump is
worn outside the body and is connected to a cannula (a
thin, flexible plastic tube) that is inserted into the abdo-
men called an insertion set. Pumps are programmed to
infuse a small, steady infusion of insulin (called a basal
dose) throughout the day, and larger doses (called
boluses) before meals. Because of the basal infusion,
pumps can offer many children much tighter control
over their blood glucose levels and more flexibility with
their diet than insulin shots afford them.

Regular insulin is fast-acting and starts to work
within 15 to 30 minutes, with its peak glucose-lowering
effect about two hours after it is injected. Its effects last
for about four to six hours. NPH (neutral protamine
Hagedorn) and Lente insulin are intermediate-acting,
starting to work within one to three hours and lasting up
to 18 to 26 hours. Ultra-lente is a long-acting form of
insulin that starts to work within four to eight hours and
lasts 28 to 36 hours. Peakless, or basal-action insulin
(insulin glargine, or Lantus) starts working in 15 minutes
and has a duration of between 18 and 26 hours.

Nutritional concerns

Because dietary carbohydrates are the primary
source of glucose for the body (the other source being
the liver), it is very important that children with diabetes
learn to read labels and be aware of the amount of carbo-
hydrates in the foods they eat. Children and their parents
are usually advised to consult a registered dietitian (RD)
to create an individualized, easy to manage food plan
that fits their family’s health and lifestyle needs. A well-
balanced, nutritious diet provides approximately 50 to 60
percent of calories from carbohydrates, approximately
10 to 20 percent of calories from protein, and less than
30 percent of calories from fat. The number of calories
required depends on age, weight, and activity level. An
RD can also teach the family how to use either the diet-
ary exchange lists or carbohydrate counting system to
monitor food intake.

Each food exchange contains a known amount of
calories in the form of protein, fat, or carbohydrate. A
patient’s diet plan will consist of a certain number of
exchanges from each food category (meat or protein,
fruits, breads and starches, vegetables, and fats) to be
eaten at meal times and as snacks. Patients have flexibil-
ity in choosing which foods they eat as long as they stick
with the number of exchanges prescribed by their RD
based on their caloric requirements.
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Carbohydrate counting involves totaling the grams
of carbohydrates in the foods your child eats to ensure
the child does not exceed her goal for the day. In the sim-
ple-carb counting method, one carbohydrate choice or
unit equals 15 grams of carbohydrates (which is equiva-
lent to one starch or fruit exchange in the exchange
method). The number of carb choices allowed daily is
based on caloric requirements.

Children with type 1 diabetes who use fast-acting
insulin before meals may find that carb counting gives
them tighter control of their blood glucose levels, since
they can compute the number of insulin units based on
both their carbohydrate intake (called the carbohydrate
to insulin ratio) and before-meal blood glucose readings.

Dietary changes and moderate exercise are usually
the first treatments implemented in type 2 diabetes.
Weight loss may be an important goal in helping over-
weight children and adolescents control their blood
sugar levels. Exercise helps keep blood glucose levels
down and has other health benefits, as well.

Oral medications

Children with type 2 diabetes may be prescribed
oral medications if they are unable to keep their blood
glucose levels under control with dietary and exercise
measures. As of 2004, metformin was the only oral med-
ication approved by the U.S. FDA for use in children
over age ten. Metformin (trade name Glucophage) is in
the biguanide class of drugs and works by reducing the
amount of glucose the liver produces and the amount of
circulating insulin in the body. Other adult type 2 dia-
betes medications, such as sulfonylureas and meglitinide
drugs, which work by increasing insulin production, may
be prescribed off-label for pediatric use.

Transplants

Transplantation of a healthy pancreas into a patient
with type 1 diabetes can eliminate the need for insulin
injections; however, this transplant is typically done only
if a kidney transplant is performed at the same time.
Although a pancreas transplant is possible, it is not clear
if the potential benefits outweigh the risks of the surgery
and life-long drug therapy needed to prevent organ rejec-
tion, particularly in the case of children.

A second type of transplant procedure, as of 2004 in
experimental clinical trials and not available to children,
is an islet cell transplant. In this type of treatment,
insulin-producing islet cells are harvested from a donor
pancreas and injected into the liver of a recipient, where
they attach to new blood vessels and (ideally) begin
producing insulin. A lifetime regimen of immunosup-
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pressive drugs is required to prevent rejection of the
transplanted cells.

Prognosis

As of 2004 diabetes is a chronic and incurable dis-
ease. While stem cell research holds great promise for
future therapies and potential cures, as of the early 2000s
the best hope for keeping children well with diabetes and
avoiding long-term complications is maintaining good
blood glucose control. The landmark Diabetes Control
and Complications Trial (DCCT) found that patients
with type 1 diabetes who kept their blood sugar levels as
close to normal as possible reduced their risk for devel-
oping diabetic eye disease by 76 percent, for diabetic
kidney disease by 50 percent, and for diabetic neuropa-
thy by 60 percent.

Diabetes and its related complications was the sixth
leading cause of death in 2000. According to the
National Institutes of Health, cardiovascular, or heart
and blood vessel disease, is the leading cause of dia-
betes-related death. Uncontrolled diabetes is a leading
cause of blindness, end-stage renal disease, and limb
amputations. Eye problems including cataracts, glau-
coma, and diabetic retinopathy also are more common in
people with diabetes.

Diabetic neuropathy is the result of nerve damage
caused by uncontrolled diabetes. Autonomic neuropathy
affects the autonomic nervous system and can cause gas-
troparesis (nerve damage of the stomach), neurogenic
bladder (nerve damage of the urinary bladder), and a
host of other problems with involuntary functions of the
nervous system.

In peripheral neuropathy (PN), nerve damage in the
extremities (e.g., the legs and feet) causes numbness,
pain, and burning. Diabetic foot ulcers are a particular
problem since frequently the patient does not feel the
pain of a blister, callous, or other minor injury. Poor
blood circulation in the legs and feet contribute to
delayed wound healing. The inability to sense pain along
with the complications of delayed wound healing can
result in minor injuries, blisters, or calluses becoming
infected and difficult to treat. The most serious conse-
quence of this condition is the potential for amputation
of toes, feet, or legs due to severe infection.

Diabetic kidney disease is another common compli-
cations of diabetes. Long- term complications may
include the need for kidney dialysis or a kidney trans-
plant due to kidney failure. Diabetes is the number one
cause of chronic kidney failure in America.

Children and adults with the autoimmune form of
type 1 diabetes are also at greater risk for other autoim-
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mune disorders, including thyroid disease, celiac sprue
(sometimes called gluten intolerance), autoimmune
hepatitis, myasthenia gravis, and pernicious anemia.

Prevention

As of 2004 research continues on diabetes preven-
tion and improved detection of those at risk for develop-
ing diabetes. While the onset of type 1 diabetes is unpre-
dictable, the risk of developing type 2 diabetes may be
reduced by maintaining ideal weight and exercising reg-
ularly. Both physical and emotional stress can cause
increases in blood glucose levels, so getting regular
immunizations and well-child check-ups, practicing
good sleep and hygiene habits, encouraging emotional
and social growth, and maintaining a stress- controlled
lifestyle is important for children with type 1 or type 2
diabetes.

Parental concerns

Parents of children with diabetes must work with
their child’s teachers and school administrators to ensure
that their child is able to test her blood sugars regularly,
take insulin as needed, and have access to food or drink
to treat a low. Someone at school should also be trained
in how to administer a glucagon injection, an emergency
treatment for a hypoglycemic episode when a child loses
consciousness.

Section 504 of the Rehabilitation Act of 1973
enables parents to develop both a Section 504 plan
(which describes a child’s medical needs) and an indivi-
dualized education plan (IEP) (which describes what
special accommodations a child requires to address those
needs). An IEP should cover such issues as blood glu-
cose monitoring, dietary plans, and treating highs and
lows. If school staff has little to no experience with dia-
betes, bringing in a certified diabetes educator (CDE) to
offer basic training may be useful.

Children with diabetes can lead an active life and
enjoy most of the activities and foods their peers do, with
a few precautions to avoid blood sugar highs or lows. A
certified diabetes educator that has experience working
with children can help them understand the importance
of regular testing as well as methods for minimizing dis-
comfort. Diabetes summer camps, where children can
learn about diabetes care in the company of peers and
counselors who also live with the disease, may be useful
from both a health and a social standpoint. In addition,
peer support groups can sometimes help children come
to terms with their diabetes.

Hypoglycemia, or low blood sugar, can be caused
by too much insulin, too little food (or eating too late to
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Wrinkled, dehydrated skin of a person in a diabetic coma.
Untreated diabetes mellitus results in elevated blood glucose
levels, causing a variety of symptoms that can culminate in a
diabetic coma. (© Dr. P Marazzi/Science Photo Library, National
Audubon Society Collection/Photo Researchers, Inc.)

coincide with the action of the insulin), alcohol con-
sumption, or increased exercise. A child with symptoms
of hypoglycemia may be hungry, cranky, confused, and
tired. The patient may become sweaty and shaky. Left
untreated, a child can lose consciousness or have a
seizure. This condition is sometimes called an insulin
reaction and should be treated by giving the patient
something sweet to eat or drink like candy, juice, glucose
gel, or another high sugar snack. A child who loses con-
sciousness due to a low should never be given food or
drink due to the risk of choking. In these cases, a gluca-
gon injection should be administered and the child
should be taken to the nearest emergency care facility.

While exercise can lower blood glucose levels, chil-
dren with diabetes can and do excel in sports. Proper
hydration, frequent testing, and a before-game or prac-
tice snack can prevent hypoglycemia. Coaches or
another onsite adult should be aware of a child’s medical
condition and be prepared to treat a hypoglycemic attack
if necessary.

The other potential danger to a child with diabetes—
diabetic ketoacidosis—is uncommon and most likely to
occur prior to a diagnosis. It may also happen if insulin is
discontinued or if the body is under stress due to illness
or injury. Ketones in the urine can be detected using dip-
stick tests (e.g., Ketostix), or detected using a home
ketone blood monitor. Early detection facilitates early
treatment and can prevent full-blown DKA.

Because the symptoms of DKA can mimic the flu,
and the flu can increase blood sugar levels, a child who
comes down with a flu-like illness should be monitored
closely and tested regularly. An increase in insulin may
also be necessary; parents of children with diabetes
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Diabetic retinopathy—A condition seen most fre-
quently in individuals with poorly controlled
diabetes mellitus where the tiny blood vessels
to the retina, the tissues that sense light at the
back of the eye, are damaged. This damage
causes blurred vision, sudden blindness, or
black spots, lines, or flashing light in the field
of vision.

Glucagon—A hormone produced in the pancreas
that changes glycogen, a carbohydrate stored in
muscles and the liver, into glucose. It can be used to
relax muscles for a procedure such as duodenogra-
phy. An injectable form of glucagon is sometimes
used to treat insulin shock.

Honeymoon phase—A period of time shortly fol-
lowing diagnosis of type 1 diabetes during which a
child’s need for insulin may decrease or disappear
altogether. The honeymoon phase is transitional,
and insulin requirements eventually increases
again.

Hyperglycemia—A condition characterized by
excessively high levels of glucose in the blood. It
occurs when the body does not have enough insulin
or cannot use the insulin it does have to turn glucose
into energy.

Hypoglycemia—A condition characterized by
abnormally low levels of glucose in the blood.

should talk with their pediatrician about a sick day plan
for their child before they need it.

See also Hypoglycemia.
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Insulin—A hormone or chemical produced by the
pancreas that is needed by cells of the body in order
to use glucose (sugar), a major source of energy for
the human body.

Ketoacidosis—Usually caused by uncontrolled type
| diabetes, when the body isnt able to use glucose
for energy. As an alternate source of energy, fat cells
are broken down, producing ketones, toxic com-
pounds that make the blood acidic. Symptoms of
ketoacidosis include excessive thirst and urination,
abdominal pain, vomiting, rapid breathing, extreme
tiredness, and drowsiness.

Off-label use—Prescribing a drug for a population
(e.g., pediatric) or condition for which it was not ori-
ginally approved by the U.S. FDA. For example, sul-
fonylurea drugs are not FDA approved for use in
children with type 2 diabetes due to a lack of clini-
cal studies in pediatric populations, but a physician
may prescribe them in an off-label use of the drug.

Prediabetes—A precursor condition to type 2 dia-
betes, sometimes called impaired glucose tolerance or
impaired fasting glucose. Prediabetes is clinically
defined as individuals who have elevated blood glu-
cose levels that are not diagnostic of type 2 diabetes
but are above normal (for the fasting plasma glucose
test, this measurement would be 100 to 125 mg/dL
(5.6 to 6.9 mmol/L).
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Floor, New York, NY 10005. Web site: <www.jdrf.org>.

National Diabetes Information Clearinghouse. 1 Information
Way, Bethesda, MD 20892-3560. Web site:
<www.niddk.nih.gov/health/diabetes/ndic.htm>.

WEB SITES

2004 Clinical Practice Recommendations.” Diabetes Care,
January, 2004. Available online at <http://
care.diabetesjournals.org/content/vol27/suppl_1/>
(accessed December 26, 2004).

Ford-Martin, Paula. ““About Diabetes” Available online at
<http://diabetes.about.com> (accessed December 26,
2004).

603

snjijjow s3jaqelq



Diaper rash

Mendosa, David. David Mendosa’s Diabetes Directory.
Available online at <www.mendosa.com/diabetes.htm>
(accessed December 26, 2004).

Paula Ford-Martin
Altha Roberts Edgren
Teresa G. Odle

I Diaper rash
Definition

Dermatitis of the buttocks, genitals, lower abdo-
men, or thigh folds of an infant or toddler is called diaper
rash. The outside layer of skin normally forms a protec-
tive barrier that prevents infection; when the barrier
fails, the child may develop a rash in the area covered by
the diaper. Diaper rashes occur equally with cloth dia-
pers and disposable diapers.

Description

Diaper dermatitis results from prolonged contact
with irritants such as moisture, chemical substances, and
friction. Urine ammonia, formed from the breakdown of
urea by fecal bacteria, is irritating to sensitive infant skin.
Ammonia by itself does not cause skin breakdown. Only
skin damaged by infrequent diaper changes and constant
urine and feces contact is prone to damage from ammo-
nia in urine. Inadequate fluid intake, heat, and detergents
in diapers aggravate the condition. Bouts of diarrhea can
quickly cause rashes in most children. Diaper rash begins
with erythema in the perianal region. Left untreated, the
area can quickly excoriate and progress to macules and
papules, which form erosions and crust. Under certain
circumstances (in infants under the age of six months,
toddlers who have been on antibiotics, and immune
compromised children) diaper dermatitis may become
secondarily infected with Candida ablicans. Sometimes
severe diaper dermatitis becomes super-infected with
bacteria (streptococci or staphylococci).

Demographics

Diaper rashes occur in the diaper-wearing age group
(birth to three years of age). Diaper rash occurs in about
10 percent of infants and is most common between the
ages of seven and nine months. Some infants seem pre-
disposed to diaper dermatitis. These infants have such
sensitive skin that diaper dermatitis is a problem from
the first few days of life.
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Baby with severe diaper rash. (© Custom Medical Stock
Photo, Inc.)

Causes and symptoms

When parents and caretakers do not change the chil-
dren’s diapers often, feces is in contact with skin and irri-
tation develops in the perianal area. Urine left in diapers
too long breaks down into ammonia, a chemical that is
irritating to infant skin. Ammonia dermatitis of this type
is a problem in the second half of the first year of life
when the infant is producing a larger quantity of urine.

When the diaper area has prolonged skin contact
with wetness the natural oils are stripped away, the outer
layer of skin is damaged, and there is increased suscept-
ibility to infection by bacteria or yeast.

Frequently a flat, red rash resulting from chafing of
the diaper against tender skin causes friction rash. This
rash is not in the skin folds. It may be more definite
around the edges of the diaper, at the waist and leg
bands. The baby does not seem to experience much
discomfort.

Sometimes chemicals in detergents contribute to
contact dermatitis. These rashes should clear up as
soon as the chemicals are removed. Ignoring the condi-
tion may lead to a secondary infection that is more diffi-
cult to resolve.

Another infectious cause of diaper rash is impetigo.
This bacterial infection is characterized by blisters that
ooze and crust.

When to call the doctor

Parents should call the child’s healthcare provider
for the following reason:

e newborn with rash looks or acts sick or has a fever

e rash looks infected (pimples, blisters, boils, weeping
sores, yellow crusts, red streaks)
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e rash is not better in three days after treatment for yeast

e rash bright red then peeling off in sheets or raw and
bleeding

e rash beyond the diaper area

¢ rash painful and not responding to home care

Diagnosis

Diagnosis is made by examining the diaper area and
taking the history of the onset and duration of the
lesions.

The presence of skin lesions means the baby has dia-
per rash. However, there are several types of rash that
may need specific treatment to heal. It is useful to be
able to distinguish them by their appearance and causes.

A baby with a rash that does not clear up within two
to three days or a rash with blisters or bleeding should
receive an evaluation and care from a healthcare
professional.

Treatment

Antibiotics are prescribed for rashes caused by bac-
teria and impetigo. This may be a topical or oral formula,
depending on the size of the area involved and the sever-
ity of the infection.

Over-the-counter antifungal creams are often used
to treat a rash resulting from yeast. If topical treatment is
not effective, an oral antifungal is prescribed. Treatment
of diaper candida in young infants should include oral
drops to treat any candida in the mouth and gut to avoid
re-infection.

Mild steroid creams, such as 0.5 to 1 percent hydro-
cortisone, may be used to treat seborrheic dermatitis
and intertrigo. Prescription strength creams are needed
for short-term treatment of stubborn cases. Intertrigo can
be treated with a combination of hydrocortisone and
anti-fungal creams.

Complication

The main complication is secondary infection by
yeast or bacteria.

Home care

Good diaper hygiene prevents or clears up many
simple cases of diaper rash. Many rashes can be treated
as follows:

e Change diapers frequently.
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e Keep the area dry and clean. Check the diaper often,
every hour if the baby has a rash and change the diaper
as soon as it is wet or soiled. Check at least once during
the night. Good air circulation is also important for
healthy skin. Babies should have some time without
wearing a diaper. A cotton pad can protect the bed
while the baby is diaper free.

Frequent and vigorous washing with soap can strip the
baby’s tender skin of natural protective barriers. Wash
gently but thoroughly, including the skin folds. Plain
water may be the best cleaning agent when there is a
rash. Using warm water in a spray bottle (or give a
quick bath) and then lightly pat the skin dry to avoid
irritation.

Instead of cleaning the baby’s bottom with a moist
wipe or washcloth, hold the diaper area over the sink
and let warm water wash over the inflamed skin.
Then dry the area using a blow-dryer set on cool.
Washing with plain water and drying with air is
soothing to sore skin; it speeds healing by decreasing
friction on the area. Some wipes contain alcohol or
chemicals that can be irritating and only make diaper
rash worse.

Parents can sit the baby in a basin or tub of luke-
warm water for several minutes with each diaper
change. This helps clean and may also be comforting.
Or they can pour warm water from a pitcher or use a
squirt bottle. They should not use soap unless there is
sticky stool, then a mild liquid soap in a basin of
warm water is effective; wash gently and rinse well.
Baby oil on a cotton ball can also remove stool from
small areas.

Leave diaper off for a while.

Do not use airtight rubber pants over the diaper area.
Some cloth-like disposable diapers promote better air
circulation than plastic-type diapers. If disposable dia-
pers are used, it helps to punch holes in them to let in
air.

Petroleum jelly provides a protective coating, even on
sore, redden skin, and is easy to clean. Parents should
not use talcum powder because of the risk of pneumo-
nia. However, cornstarch reduces friction and may pre-
vent future rashes.

Nutrition

What the baby eats can make a difference in stool
frequency and acidity. Typically, breast-fed babies have
fewer problems with rashes. When adding a new food to
the diet, the baby should be watched closely to see
whether rashes appear around the baby’s mouth or anus.
If they do, the new food should be avoided temporarily.
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Babies who are taking antibiotics are more likely to
get rashes because of yeast. To help bring the good bac-
terial counts back to normal, Lactobacillus bifidus can be
added to the diet. It is available in powder form from
most health food stores.

Herbal treatment

Some herbal preparations can be useful for diaper
rash. Calendula reduces inflammation, tightens tissues,
and disinfects. It is recommended for seborrheic dermati-
tis as well as for general inflammation of the skin. The
ointment should be applied at each diaper change. Chick-
weed ointment can also sooth irritated skin when it is
applied once or twice daily.

Prognosis

With proper treatment these rashes are usually better
in three days if there is no underlying health problem or
skin disease. If the rash does not improve with treatment
then the child probably has a yeast infection. In that case,
the rash becomes bright red and raw, covers a large area,
and is surrounded by red dots. For yeast infection, the
child needs a special cream.

Prevention

Changing the diaper immediately and good cleaning
are the best action a parent can take to prevent diaper
rash. Diaper rashes occur equally with cloth diapers and
disposable diapers. Some children will get a rash from
certain brands of disposable diapers or from sensitivity
to some soaps used in cloth diapers. If cloth diapers are
used, always wash them separate from other clothing and
add bleach to the soap. After washing, the diapers should
be rinsed thoroughly.

Parental concerns

Diapering. There are two choices, cloth or disposa-
ble. Parents need to decide what works best for their
baby and lifestyle.

In the event of suspected yeast, a tablespoon of cider
vinegar in a cup of warm water can serve as a diaper area
wash. This is diluted enough that it should not burn, but
acidifies the skin pH enough to hamper the yeast growth.

Barrier ointments can be valuable to treat rashes.
Those that contain zinc oxide are especially effective.
These creams and ointments protect already irritated
skin. Cornstarch powder is soothing to rashes that are
moist, such as impetigo.

606

KEY TERMS

Dermatitis—Inflammation of the skin.

Diaper dermatitis (diaper rash)—An inflammatory
reaction to irritants in the diaper area.

Impetigo—A bacterial infection of the skin charac-
terized by skin blistering.

Lactobacillus bifidus—A property of breast milk
that interferes with the growth of pathogenic
bacteria in the gastrointestinal tracts of babies,
reducing the incidence of diarrhea. Lactobacillus
bifidus can be added to infant formulas to help
control diarrhea.

Resources
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Treat Childhood Rashes. London: Hamlyn, 2002.
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I Diarrhea
Definition

To most individuals, diarrhea means an increased
frequency or decreased consistency of bowel move-
ments; however, the medical definition is more exact
than this. Diarrhea best correlates with an increase in
stool weight; this increase is mainly due to excess water,
which normally makes up 60 to 85 percent of fecal mat-
ter. In this way, true diarrhea is distinguished from dis-
eases that cause only an increase in the number of bowel
movements (hyperdefecation) or incontinence (involun-
tary loss of bowel contents).

Diarrhea is also classified by physicians as acute,
which lasts one to two weeks, and as chronic, which
continues for longer than two or three weeks. Viral and
bacterial infections are the most common causes of acute
diarrhea.
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Description

In many cases, acute infectious diarrhea is a mild,
limited annoyance common to adults and children.
Chronic diarrhea, though, can have considerable effect
on health and on social and economic well-being. People
with celiac disease, inflammatory bowel disease, and
other prolonged diarrheal illnesses develop nutritional
deficiencies that diminish growth and immunity. They
affect social interaction and result in the loss of many
working hours. Rapid diagnosis and proper treatment
can prevent much of the suffering associated with these
illnesses.

Demographics

Worldwide, acute infectious diarrhea has a huge
impact, causing over 5 million deaths per year. While
most deaths are among children under five years of age
in developing nations, the impact, even in developed
countries, is considerable. For example, over 250,000
individuals are admitted to hospitals in the United States
each year because of one of these episodes.

Causes and symptoms

Diarrhea occurs because more fluid passes through
the large intestine (colon) than that organ can absorb. As
a rule, the colon can absorb several times more fluid than
is required on a daily basis. However, when this reserve
capacity is overwhelmed, diarrhea occurs.

Diarrhea is caused by infections or illnesses that
either lead to excess production of fluids or prevent
absorption of fluids. Also, certain substances in the
colon, such as fats and bile acids, can interfere with
water absorption and cause diarrhea. Rapid passage of
material through the colon can also do the same.

Symptoms related to any diarrheal illness are often
those associated with any injury to the gastrointestinal
tract, such as fever, nausea, vomiting, and abdominal
pain. All or none of these may be present depending on
the disease causing the diarrhea. The number of bowel
movements can vary—up to 20 or more per day. In some
persons, blood or pus is present in the stool. Bowel
movements may be difficult to flush (float) or contain
undigested food material.

The most common causes of acute diarrhea are
infections (the cause of traveler’s diarrhea), food poi-
soning, and medications. Medications are a frequent and
often over-looked cause, especially antibiotics and anta-
cids. Less often, various sugar-free foods, which some-
times contain poorly absorbable materials, cause
diarrhea.
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Chronic diarrhea is frequently due to many of the
same things that cause the shorter episodes (infections,
medications, etc.); however, symptoms last longer.
Some infections can become chronic. This occurs mainly
with parasitic infections (such as Giardia) or when peo-
ple have altered immunity (such as AIDS). In children,
more common causes of chronic diarrhea are food
allergy and lactose intolerance. Toddlers who drink too
much juice can have frequent, loose stools.

When to call the doctor

A physician or other healthcare provider should be
contacted when the number of bowel movements
exceeds three per day for 2 days or more or when fecal
material contains blood. A doctor should be called if a
person becomes dehydrated. Signs of dehydration
include decreased urination, lethargy, poor skin tone,
and generalized weakness. In very young children, the
parents should call a doctor if they observe these symp-
toms of dehydration:

e dry mouth or tongue
e few or no tears when crying
¢ no wet diapers for three hours or more

e sunken eyes, cheeks, and fontanel (soft spot on the
head of infants)

e irritability and listlessness

e skin that flattens slowly when pinched

Parents should also call the doctor if a child is
vomiting so often that he or she cannot keep fluids down,
has a high fever, complains of severe abdominal pain, or
shows no improvement in symptoms after 24 hours.

Diagnosis

Most cases of acute diarrhea never need diagnosis or
treatment, as many are mild and produce few problems.
But persons of any age with fever over 102°F (38.9°C),
signs of dehydration, bloody bowel movements, severe
abdominal pain, known immune disease, or prior use of
antibiotics need prompt medical evaluation.

When diagnostic studies are needed, the most useful
are stool culture and examination for parasites; however,
these are often negative, and a cause cannot be found in a
large number of people. The earlier cultures are per-
formed, the greater the chance of obtaining a positive
result. For those with a history of antibiotic use in the
preceding two months, stool samples need to be exam-
ined for the toxins that cause antibiotic-associated colitis.
Tests are also available to check stool samples for micro-
scopic amounts of blood and for cells that indicate severe
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inflammation of the colon. Examination with an endo-
scope is sometimes helpful in determining severity and
extent of inflammation. Tests to check changes in blood
chemistry (potassium, magnesium, etc.) and a complete
blood count (CBC) are also often performed.

Chronic diarrhea is quite different, and most persons
with this condition receive some degree of testing. Many
exams are the same as for an acute episode, as some
infections and parasites cause both types of diarrhea. A
careful history to evaluate medication use, dietary
changes, family history of illnesses, and other symptoms
is necessary. Key points in determining the seriousness
of symptoms are weight loss of over 10 lbs (4.5 kg),
blood in the stool, and nocturnal diarrhea (symptoms that
awaken an individual from sleep).

Both prescription and over-the-counter medications
can contain additives, such as lactose and sorbitol, that
will produce diarrhea in sensitive individuals. Review of
allergies or skin changes may also point to a cause.
Social history may indicate that stress is playing a role or
may identify activities which can be associated with
diarrhea (for example, diarrhea that occurs in runners).

A combination of stool, blood, and urine tests may
be needed in the evaluation of chronic diarrhea; in addi-
tion, a number of endoscopic and x-ray studies are fre-
quently required.

Treatment

Treatment is ideally directed toward correcting the
cause; however, the first aim should be to prevent or
treat dehydration and nutritional deficiencies. The type
of fluid and nutrient replacement depends on whether
oral feedings can be taken and on the severity of fluid
losses. Oral rehydration solution (ORS) or intravenous
fluids are the choices; ORS is preferred if possible.

A physician should be notified if a person is dehy-
drated. If oral replacement is suggested then commercial
(Pedialyte and others) or homemade preparations can be
used. The World Health Organization (WHO) has pro-
vided this easy recipe for home preparation, which can
be taken in small frequent sips:

e table salt, 3/4 tsp
e baking powder, 1 tsp
e orange juice, 1 ¢
e water, 1 qt
When feasible, food intake should be continued
even in those people with acute diarrhea. A physician

should be consulted regarding what type and how much
food is permitted.
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Anti-motility agents (loperamide, diphenoxylate)
are useful for those with chronic symptoms; their use is
limited or even contraindicated in most individuals with
acute diarrhea, especially in those with high fever or
bloody bowel movements. They should not be taken
without the advice of a physician, and should not be used
in children.

Other treatments are available, depending on the
cause of symptoms. For example, the bulk agent psy-
Ilium helps some people by absorbing excess fluid and
solidifying stools; cholestyramine, which binds bile
acids, is effective in treating bile-salt-induced diarrhea.
Low fat diets or more easily digestible fat is useful in
some people. Antidiarrheal drugs that decrease excessive
secretion of fluid by the intestinal tract is another
approach for some diseases. Avoidance of medications
or other products that are known to cause diarrhea (such
as lactose) is curative in some people but should be dis-
cussed with a physician.

Alternative treatment

It is especially important to find the cause of diar-
rhea, since stopping diarrhea when it is the body’s way
of eliminating something foreign is not helpful and can
be harmful in the long run.

One effective alternative approach to preventing and
treating diarrhea involves oral supplementation of
aspects of the normal flora in the colon with the yeasts
Lactobacillus acidophilus, L. bifidus, or Saccharomyces
boulardii. In clinical settings, these ‘biotherapeutic”
agents have repeatedly been helpful in the resolution of
diarrhea, especially antibiotic-associated diarrhea.

Nutrient replacement also plays a role in preventing
and treating episodes of diarrhea. Zinc especially appears
to have an effect on the immune system, and deficiency
of this mineral can lead to chronic diarrhea. Also, zinc
replacement improves growth in young persons. To pre-
vent dehydration, individuals suffering from diarrhea
should take plenty of fluids, especially water. The BRAT
diet also can be useful in helping to resolve diarrhea.
This diet limits food intake to bananas, rice, applesauce,
and toast. These foods provide soluble and insoluble
fiber without irritation. If the toast is slightly burnt, the
charcoal can help sequester toxins and pull them from
the body.

Acute homeopathic remedies can be very effective
for treating diarrhea especially in infants and young
children.
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Antimotility drug—A medication, such as lopera-
mide (Imodium), dephenoxylate (Lomotil), or med-
ications containing codeine or narcotics that

decrease the ability of the intestine to contract.
Colitis—Inflammation of the colon

intestine).

(large

Endoscope—A medical instrument that can be
passed into an area of the body (the bladder or
intestine, for example) to allow visual examination
of that area. The endoscope usually has a fiber-
optic camera that allows a greatly magnified image
to be shown on a television screen viewed by the
operator. Many endoscopes also allow the opera-
tor to retrieve a small sample (biopsy) of the area
being examined, to more closely view the tissue
under a microscope.

Endoscopy—Visual examination of an organ or
body cavity using an endoscope, a thin, tubular
instrument containing a camera and light source.
Many endoscopes also allow the retrieval of a
small sample (biopsy) of the area being examined,
in order to more closely view the tissue under a
microscope.

Lactose intolerance—An inability to properly
digest the lactose found in milk and dairy
products.

Oral rehydration solution (ORS)—A liquid pre-
paration of electrolytes and glucose developed by
the World Health Organization that can decrease
fluid loss in persons with diarrhea. Originally
developed to be prepared with materials available
in the home, commercial preparations have
recently come into use.

Steatorrhea—An excessive amount of fat in the
feces due to poor fat absorption in the gastrointest-
inal tract.

Prognosis

Prognosis is related to the cause of the diarrhea; for
most individuals in developed countries, a bout of acute,
infectious diarrhea is at best uncomfortable. However, in
both industrialized and developing areas, serious compli-
cations and death can occur.

For those with chronic symptoms, an extensive
number of tests are usually necessary to make a proper
diagnosis and begin treatment; a specific diagnosis is
found in 90 percent of people. In some, however, no spe-
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cific cause is found and only treatment with bulk agents
or anti-motility agents is indicated.

Prevention

Proper hygiene and food handling techniques can
prevent many cases. Traveler’s diarrhea can be avoided
by people using products containing bismuth, such as
Pepto-Bismol and/or antibiotics. The most important
action is to prevent the complications of dehydration.

Nutritional concerns

Replacement of fluids and electrolytes is important
for people experiencing diarrhea. These individuals
should take in foods that contain salt, potassium, phos-
phates, and sugar. Most sodas, sport drinks and non-
cream soups are good sources of electrolytes.

Parental concerns

Parents should be sure that their children who
experience diarrhea drink plenty of fluids and replace
electrolytes with an oral rehydration solution. A doctor
should be called if the parent suspects a child is becom-
ing dehydrated. Severe dehydration requires intravenous
fluid administration in a medical setting. Antidiarrheal
medications should be be given only on the advise of a
physician.
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I DiGeorge syndrome
Definition

DiGeorge syndrome is a rare congenital disease that
affects an infant’s immune system and that is due to a
large deletion from chromosome 22. The syndrome is
marked by absence or underdevelopment of the thymus
and parathyroid glands. It is named for the pediatrician
who first described it in 1965.

Normally the thymus gland is located below the
thyroid gland in the neck and front of the chest and is the
primary gland of the lymphatic system, which is neces-
sary for normal functioning of the immune system. The
parathyroid glands, located on the sides of the thyroid
gland, are responsible for maintenance of normal levels
of calcium in the blood. In children with DiGeorge syn-
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drome, the thymus and parathyroid glands are missing or
undeveloped. The symptoms of this disorder vary,
depending on the extent of missing thymus and parathyr-
oid tissue. The primary problem for children who survive
with DiGeorge syndrome is repeated infections due to a
defective immune system.

DiGeorge syndrome is sometimes described as a
“CATCH 227 disorder, so named because of their
characteristics—cardiac defects (C), abnormal facial fea-
tures (A), thymus underdevelopment (T), cleft palate
(C), and hypocalcemia due to hypoparathyroidism(H)—
all resulting from deletion of portions of chromosome
22. Specific facial features associated with DiGeorge
syndrome include low-set ears, wide-set eyes, a small
jaw, and a short groove in the upper lip.

DiGeorge syndrome is also called congenital thy-
mic hypoplasia, or third and fourth pharyngeal pouch
syndrome, because the congenital abnormalities occur
in areas known as the third and fourth pharyngeal
pouches, which later develop into the thymus and para-
thyroid glands.

Demographics

The prevalence of DiGeorge syndrome, is debated;
estimates have ranged from one in 4,000 to one in 6,395.
Because the symptoms caused by the chromosomal
abnormality vary somewhat from child to child, the syn-
drome probably occurs much more often than was pre-
viously thought. In the United States, autopsy studies for
DiGeorge syndrome accounted for 0.7 percent of 3469
postmortem examinations in the Seattle, Washington,
area over a period of 25 years. Internationally, the inci-
dence of DGS was estimated to be one case per 20,000
persons in Germany and one case per 66,000 persons in
Australia. However, with the advent of fluorescence in
situ hybridization (FISH) techniques to detect monos-
omy 22 and the inclusion of related syndromes, more
recent estimates place the incidence of DiGeorge syn-
drome in the range of one case per 3,000 persons.

No major difference is noted in the incidence of
DiGeorge syndrome between males and females. The
syndrome also appears to be equally common in all racial
and ethnic groups.

Causes and symptoms

DiGeorge syndrome is caused either by inheritance
of a defective chromosome 22 or by a new defect in chro-
mosome 22 in the fetus. The type of defect that is
involved is called deletion. A deletion occurs when the
genetic material in the chromosomes does not recombine
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properly during the formation of sperm or egg cells. The
deletion means that several genes from chromosome 22
are missing in children with DiGeorge syndrome.
According to a 1999 study, 6 percent of children with
DiGeorge syndrome inherited the deletion from a parent,
while 94 percent had a new deletion.

The loss of the genes in the deleted material means
that the baby’s third and fourth pharyngeal pouches fail
to develop normally during the twelfth week of preg-
nancy. This developmental failure results in a completely
or partially absent thymus gland and parathyroid glands.
In addition, 74 percent of fetuses with DiGeorge syn-
drome have severe heart defects. The child is born with a
defective immune system and an abnormally low level
of calcium in the blood.

These defects usually become apparent within 48
hours of birth. The infant’s heart defects may lead to
heart failure, or there may be seizures and other evidence
of a low level of calcium in the blood (hypocalcemia).

When to call the doctor

Because the immune system of a child with
DiGeorge syndrome is defective, a doctor should be con-
sulted at any signs of illness or disease.

Diagnosis

Diagnosis of DiGeorge syndrome can be made by
ultrasound examination around the eighteenth week of
pregnancy, when abnormalities in the development of
the heart or the palate can be detected. Another technique
that is used to diagnose the syndrome before birth is
called fluorescence in situ hybridization, or FISH. This
technique uses DNA probes from the DiGeorge region
on chromosome 22. FISH can be performed on cell sam-
ples obtained by amniocentesis as early as the four-
teenth week of pregnancy. It confirms about 95 percent
of cases of DiGeorge syndrome.

If the mother has not had prenatal testing, the diag-
nosis of DiGeorge syndrome is sometimes suggested by
the child’s facial features at birth. The child is also born
with a defective immune system and an abnormally low
level of calcium in the blood. These defects usually
become apparent within 48 hours after birth. The infant’s
heart defects may lead to heart failure, or there may be
seizures and other evidence of a low level of calcium in
the blood. The doctor may make the diagnosis of
DiGeorge syndrome during heart surgery when he or she
notices the absence or abnormal location of the thymus
gland. The diagnosis can be confirmed by blood tests for
calcium, phosphorus, and parathyroid hormone levels
and by the sheep cell test for immune function.
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Treatment
Hypocalcemia

Hypocalcemia in a child with DiGeorge syndrome is
unusually difficult to treat. Infants are usually given cal-
cium and vitamin D by mouth. Severe cases have been
treated by transplantation of fetal thymus tissue or bone
marrow.

Heart defects

Infants with life-threatening heart defects are treated
surgically.

Defective immune function

Children with DiGeorge syndrome should be kept
away from crowds or other sources of infection. They
should not be immunized with vaccines made from live
viruses or given corticosteroids.

Nutritional concerns

Children with DiGeorge syndrome should be kept
on low-phosphorus diets.

Prognosis

The prognosis is variable; many infants with
DiGeorge syndrome die from overwhelming infection,
seizures, or heart failure within the first year. A one-
month mortality rate of 55 percent and a six-month
mortality rate of 86 percent has been reported due to
congenital heart disease. Advances in heart surgery
indicate that the prognosis is most closely linked to the
severity of the heart defects and the partial presence of
the thymus gland. In most children who survive, the
number of T cells, a type of white blood cell, in the
blood rises spontaneously as they mature. Survivors are
likely to be mentally retarded, however, with mild to
moderate learning disabilities, and to have other devel-
opmental difficulties, including short stature as well as
psychiatric problems in later life

Prevention

Genetic counseling and testing is recommended for
a person with DiGeorge syndrome who becomes preg-
nant, because the disorder can be detected prior to birth.
Although most children with DiGeorge syndrome do not
inherit the chromosome deletion from their parents, they
have a 50 percent chance of passing the deletion on to
their own children. Parents should be screened, however,
to see if they are carriers, even though inheritance of
DiGeorge syndrome is rare.
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KEY TERMS

Amniocentesis—A procedure performed at 16-18
weeks of pregnancy in which a needle is inserted
through a woman'’s abdomen into her uterus to
draw out a small sample of the amniotic fluid from
around the baby for analysis. Either the fluid itself
or cells from the fluid can be used for a variety of
tests to obtain information about genetic disorders
and other medical conditions in the fetus.

Chromosome—A microscopic thread-like struc-
ture found within each cell of the human body and
consisting of a complex of proteins and DNA.
Humans have 46 chromosomes arranged into 23
pairs. Chromosomes contain the genetic informa-
tion necessary to direct the development and func-
tioning of all cells and systems in the body. They
pass on hereditary traits from parents to child (like
eye color) and determine whether the child will be
male or female.

Congenital—Present at birth.

Deletion—The absence of genetic material that is
normally found in a chromosome. Often, the
genetic material is missing due to an error in repli-
cation of an egg or sperm cell.

Hypocalcemia—A condition characterized by an
abnormally low level of calcium in the blood.

Hypoplasia—An underdeveloped or incomplete
tissue or organ usually due to a decrease in the
number of cells.

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.

Because of an association between DiGeorge syn-
drome and fetal alcohol syndrome, pregnant women
should avoid drinking alcoholic beverages.

Parental concerns

Recurrent infections are a major problem in children
with DiGeorge syndrome and an important cause of later
mortality. Therefore, prevention of infections must be a
high priority.
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I Diphtheria
Definition

Diphtheria is a potentially fatal, contagious disease
that usually involves the nose, throat, and air passages
but may also infect the skin. Its most striking feature
is the formation of a grayish membrane covering the ton-
sils and upper part of the throat.

Description

Like many other upper respiratory diseases,
diphtheria is most likely to break out during the winter
months. At one time it was a major childhood killer, but
in the early 2000s it is rare in developed countries
because of widespread immunization.

Persons who have not been immunized may get
diphtheria at any age. The disease is spread most often
by droplets from the coughing or sneezing of an infected
person or carrier. The incubation period is two to seven
days, with an average of three days. It is vital to seek
medical help at once when diphtheria is suspected,
because treatment requires emergency measures for
adults as well as children.
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Demographics

Diphtheria is a reportable disease in many countries
in the world. Since 1988, all confirmed cases in the Uni-
ted States involved visitors or immigrants. In countries
that do not have routine immunization against this infec-
tion, the mortality rate varies from 1.5 to 25 percent.

Causes and symptoms

The symptoms of diphtheria are caused by toxins
produced by the diphtheria bacillus, Corynebacterium
diphtheriae (from the Greek for “rubber membrane’). In
fact, toxin production is related to infections of the bacil-
lus itself with a particular bacteria virus called a phage
(from bacteriophage, a virus that infects bacteria). The
intoxication destroys healthy tissue in the upper area of
the throat around the tonsils or in open wounds in the
skin. Fluid from the dying cells then coagulates to form
the telltale gray or grayish green membrane. Inside the
membrane, the bacteria produce an exotoxin, which is a
poisonous secretion that causes the life-threatening
symptoms of diphtheria. The exotoxin is carried through-
out the body in the bloodstream, destroying healthy tis-
sue in other parts of the body.

The most serious complications caused by the exo-
toxin are inflammations of the heart muscle (myocar-
ditis) and damage to the nervous system. The risk of ser-
ious complications is increased as the time between
onset of symptoms and the administration of antitoxin
increases, and as the size of the membrane formed
increases. The myocarditis may cause disturbances in the
heart thythm and may culminate in heart failure. The
symptoms of nervous system involvement can include
seeing double (diplopia), painful or difficult swallowing,
and slurred speech or loss of voice, which are all indica-
tions of the exotoxin’s effect on nerve functions. The
exotoxin may also cause severe swelling in the neck
(“bull neck™).

The signs and symptoms of diphtheria vary accord-
ing to the location of the infection.

Nasal

Nasal diphtheria produces few symptoms other than
a watery or bloody discharge. On examination, there
may be a small visible membrane in the nasal passages.
Nasal infection rarely causes complications by itself, but
it is a public health problem because it spreads the dis-
ease more rapidly than other forms of diphtheria.
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Pharyngeal

Pharyngeal diphtheria gets its name from the phar-
ynx, which is the part of the upper throat that connects
the mouth and nasal passages with the voice box. This is
the most common form of diphtheria, causing the charac-
teristic throat membrane. The membrane often bleeds if
it is scraped or cut. It is important not to try to remove
the membrane because the trauma may increase the
body’s absorption of the exotoxin. Other signs and symp-
toms of pharyngeal diphtheria are mild sore throat,
fever of 101-102°F (38.3-38.9°C), a rapid pulse, and
general body weakness.

Laryngeal

Laryngeal diphtheria, which involves the voice box
or larynx, is the form most likely to produce serious com-
plications. The fever is usually higher in this form of
diphtheria (103—104°F or 39.4—40°C) and the person is
very weak. People may have a severe cough, have diffi-
culty breathing, or lose their voice completely. The
development of a bull neck indicates a high level of exo-
toxin in the bloodstream. Obstruction of the airway may
result in respiratory compromise and death.

Skin

This form of diphtheria, which is sometimes called
cutaneous diphtheria, accounts for about 33 percent of
all diphtheria cases. It is found chiefly among people
with poor hygiene. Any break in the skin can become
infected with diphtheria. The infected tissue develops an
ulcerated area, and a diphtheria membrane may form
over the wound but is not always present. The wound or
ulcer is slow to heal and may be numb or insensitive
when touched.

When to call the doctor

A doctor should be called whenever a case of
diphtheria is suspected.

Diagnosis

Because diphtheria must be treated as quickly as
possible, doctors usually make the diagnosis on the basis
of the visible symptoms without waiting for test results.

In making the diagnosis, the doctor examines the
affected person’s eyes, ears, nose, and throat in order to
rule out other diseases that may cause fever and sore
throat, such as infectious mononucleosis, a sinus infec-
tion, or strep throat. The most important single symp-
tom that suggests diphtheria is the membrane. When a
person develops skin infections during an outbreak of
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diphtheria, the doctor will consider the possibility of
cutaneous diphtheria and take a smear to confirm the
diagnosis.

Laboratory tests

The diagnosis of diphtheria can be confirmed by the
results of a culture obtained from the infected area.
Material from the swab is put on a microscope slide and
stained using a procedure called Gram’s stain. The
diphtheria bacillus is Gram-positive which means it
holds the dye after the slide is rinsed with alcohol. Under
the microscope, diphtheria bacilli look like beaded rod-
shaped cells, grouped in patterns that resemble Chinese
characters. Another laboratory test involves growing the
diphtheria bacillus on a special material called Loeffler’s
medium.

Treatment

Diphtheria is a serious disease requiring hospital
treatment in an intensive care unit if the person has
developed respiratory symptoms. Treatment includes a
combination of medications and supportive care.

Antitoxin

The most important step is prompt administration of
diphtheria antitoxin, without waiting for laboratory
results. The antitoxin is made from horse serum and
works by neutralizing any circulating exotoxin. The doc-
tor must first test people for sensitivity to animal serum.
People who are sensitive (about 10%) must be desensi-
tized with diluted antitoxin, since as of 2004 the anti-
toxin is the only specific substance that counteracts
diphtheria exotoxin. No human antitoxin is available for
the treatment of diphtheria.

The dose ranges from 20,000 to 100,000 units,
depending on the severity and length of time of symp-
toms occurring before treatment. Diphtheria antitoxin is
usually given intravenously.

Antibiotics

Antibiotics are given to wipe out the bacteria, to
prevent the spread of the disease, and to protect people
from developing pneumonia. They are not a substitute
for treatment with antitoxin. Both adults and children
may be given penicillin, ampicillin, or erythromycin.
Erythromycin appears to be more effective than penicil-
lin in treating people who are carriers because of better
penetration into the infected area.
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Cutaneous diphtheria is usually treated by cleansing
the wound thoroughly with soap and water and giving an
individual antibiotics for ten days.

Supportive care

Persons with diphtheria require bed rest with inten-
sive nursing care, including extra fluids, oxygenation,
and monitoring for possible heart problems, airway
blockage, or involvement of the nervous system. People
with laryngeal diphtheria are kept in a croup tent or
high-humidity environment; they may also need throat
suctioning or emergency surgery if their airway is
blocked.

People recovering from diphtheria should rest at
home for a minimum of two to three weeks, especially if
they have heart complications. In addition, persons
should be immunized against diphtheria after recovery,
because having the disease does not always induce anti-
toxin formation and protect them from reinfection.

Prevention of complications

People with diphtheria who develop myocarditis
may be treated with oxygen and with medications to pre-
vent irregular heart rhythms. An artificial pacemaker
may be needed. Persons with difficulty swallowing can
be fed through a tube inserted into the stomach through
the nose. Persons who cannot breathe are usually put on
mechanical respirators.

Prognosis

The prognosis depends on the size and location of
the membrane and on early treatment with antitoxin; the
longer the delay, the higher the death rate. The most vul-
nerable persons are children under the age of 15 years
and those who develop pneumonia or myocarditis. Nasal
and cutaneous diphtheria are rarely fatal.

Prevention

Prevention of diphtheria has four aspects: immuni-
zation, isolation of infected persons, identification and
treatment of contacts, and reporting cases to health
authorities.

Immunization

Universal immunization is the most effective means
of preventing diphtheria. The standard course of immu-
nization for healthy children is three doses of DPT
(diphtheria-tetanus-pertussis) preparation given between
two months and six months of age, with booster doses
given at 18 months and at entry into school. Adults
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Antitoxin—An antibody against an exotoxin,
usually derived from horse serum.

Bacillus—A rod-shaped bacterium, such as the
diphtheria bacterium.

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.

Cutaneous—Pertaining to the skin

Diphtheria-tetanus-pertussis (DTP) vaccine—The
standard vaccine used to immunize children
against diphtheria, tetanus, and whooping
cough. A so-called “acellular pertussis” vaccine
(aP) is usually used since its release in the mid-
1990s.

Exotoxin—A poisonous secretion produced by
bacilli that is carried in the bloodstream to other
parts of the body.

Gram stain—A staining procedure used to visua-
lize and classify bacteria. The Gram stain proce-
dure allows the identification of purple (gram
positive) organisms and red (gram negative)
organisms. This identification aids in determining
treatment.

Loeffler’'s medium—A special substance used to
grow diphtheria bacilli to confirm the diagnosis.

Myocarditis—Inflammation of the heart muscle
(myocardium).

Toxoid—A preparation made from inactivated
exotoxin, used in immunization.

should be immunized at ten-year intervals with Td
(tetanus-diphtheria) toxoid. (A toxoid is a bacterial toxin
that is treated to make it harmless but still can induce
immunity to the disease.)

Isolation of affected persons

Individuals with diphtheria must be isolated for one
to seven days or until two successive cultures show that
the individuals are no longer contagious. Children placed
in isolation are usually assigned a primary nurse for emo-
tional support.
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Identification and treatment of contacts

Because diphtheria is highly contagious and has a
short incubation period, family members and other con-
tacts of persons with diphtheria must be watched for
symptoms and tested to see if they are carriers. They are
usually given antibiotics for seven days and a booster
shot of diphtheria/tetanus toxoid.

Reporting cases to public health authorities

Reporting is necessary for tracking potential epi-
demics, to help doctors identify the specific strain of
diphtheria, and to see if resistance to penicillin or ery-
thromycin has developed.

Parental concerns

Parents in the United States should ensure that their
children have full immunizations against diphtheria.
Completion of the three-shot series initiates lifelong
immunity from diphtheria.
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I Discipline
Definition

The term “discipline” comes from the Latin word
“disciplinare,” which means ‘““to teach.” Many people,
however, associate the word with punishment, which
falls short of the full meaning of the word. Discipline,
properly practiced, uses a multifaceted approach, includ-
ing models, rewards, and punishments that teach and
reinforce desired behavior. Through discipline, children
are able to learn self-control, self-direction, competence,
and a sense of caring.

616

Description

The American Academy of Pediatrics suggests that
an effective discipline system must contain three ele-
ments. If these three aspects are all present in a program
of discipline, the result generally is improved child beha-
vior. The elements are:

e a learning environment characterized by positive, sup-
portive parent-child relationships

e a proactive strategy for systematic teaching and
strengthening of desired behaviors

e a reactive strategy for decreasing or eliminating unde-
sired behaviors

There are several reasons why children may not
behave properly, including a lack of effective disciplin-
ary measures. Children also commonly misbehave when
they are deprived of adult attention or when they are
tired, bored, or hungry. Children from families affected
by divorce and separation, poverty, substance abuse,
and parental depression seem to be at greater risk for
behavior problems. There may also be biologic factors
such as attention-deficit/hyperactivity disorder
(ADHD) and certain temperaments that predispose parti-
cular children towards misbehavior. There is also
research suggesting that harsh disciplinary measures
may actually increase poor behavior.

Ideally, discipline is based on appropriate expecta-
tions for each child, based on age and stage of develop-
ment. It should be used to set reasonable limits in a
consistent manner while still allowing some choice
among acceptable alternatives. Discipline teaches both
social and moral standards and should protect children
from harm by teaching what is safe. It should also guide
children to respect the rights and property of others.

Though there are a variety of ways in which children
may be disciplined, there are some guidelines that all
parents should follow:

e Discipline must be age appropriate. While reasoning
and verbal explanations may be appropriate for the
older child, children younger than 18 months are typi-
cally unable to comprehend the reasons for
punishment.

Parents should demonstrate a unified front when it
comes to discipline. If parents exhibit opposing
approaches, children learn to exploit these differences.

Rules should be few but simple. Punishment should be
a logical or natural consequence of the misbehavior.

Though consistency is important, parents should
remember that it is sometimes appropriate to be flex-
ible and allow for some negotiation, especially with
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older children. Doing so can teach decision-making,
enhance children’s moral judgment, and reinforce
independence.

Disciplinary techniques that are most effective take
place in the context of a loving and secure relationship
between parent and child. Parents’ responses to a child’s
behavior, whether approving or disapproving, are likely
to have a greater effect in a secure, loving environment,
because children long for their parents’ approval. As
children respond to this positive relationship and consis-
tent discipline, the need for negative interaction
decreases.

Positive reinforcement

Positive reinforcement focuses on good behavior
rather than on undesirable behavior. Parents should iden-
tify appropriate behaviors and give frequent feedback,
rewarding good behavior quickly so that the child associ-
ates the “prize” with the wanted behavior. A reward can
be a word of praise, a special activity, additional privi-
leges, or material items. Many desirable behavioral
patterns start to emerge as a part of the child’s normal
development. The role of parents is to notice these beha-
viors and provide positive attention to them. Some other
desirable behaviors are not part of a child’s normal
development and need to be modeled and taught by their
parents. These behaviors include sharing, good manners,
effective study habits, among others. Parents need to
identify those skills and behaviors they want their chil-
dren to demonstrate and then make a concerted effort to
teach and strengthen those behaviors. Children who
learn through positive reinforcement tend to internalize
the newly learned behaviors.

Extinction

Extinction is a type of discipline that seeks to pre-
vent inadvertent positive reinforcement for negative
behavior. “Time-out” is one of the most common meth-
ods in this category. For younger children, time out
usually involves removing parental attention and praise
or placing the child a chair or some other place for a spe-
cified time with no parental interaction. The environ-
ment should be neutral, boring, and safe. Time-out
works well for children from 18 months up to five or six
years of age and is particularly useful for temper tan-
trums, yelling, whining, and fighting. The session
should end only when the child has been calm and quiet
for at least 15 seconds. Time out should last for a speci-
fied time, usually one minute per year of life (to a maxi-
mum of five minutes). Withholding privileges is another
form of extinction that is more appropriate for older chil-
dren and adolescents. This strategy requires the removal
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of a valued privilege and works best if it is used
infrequently.

Verbal punishment

Parents may express disapproval of a behavior by
scolding or yelling. This may be effective if used very
sparingly. However, if used too often it can cause anxi-
ety in the child and encourage the child to ignore the
parent.

Corporal punishment

Corporal punishment involves the application of
some sort of physical pain in response to a child’s unde-
sired behavior. This response can range from a light slap-
ping of a hand to severe beatings that qualify as child
abuse. Because of this range in form and severity, the
use of corporal punishment as a disciplinary method is
controversial. In spite of the significant concerns raised
by child-care experts, one form of physical punish-
ment—spanking—remains a widely used measure to
reduce undesired behavior in children. Over 90 percent
of all families report having used spanking at some time
as a means of discipline. Despite its common acceptance,
research shows that spanking is a less effective form of
discipline than others, such as time-out or removal of pri-
vileges. Although it may immediately stop a behavior,
the effectiveness of spanking tends to decrease with
repeated use. The only way to maintain the initial effect
of spanking is to increase its intensity, which runs the
risk of escalating to abuse. Spanking, at best, is only
effective when used in selective, very infrequent
situations.

Children who receive corporal punishment tend to
grow into angry adults. The use of spanking in older chil-
dren is associated with higher rates of substance abuse
and crime and has been linked to poor self-esteem,
depression, and poor educational performance.

Infancy

Discipline strategies with infants should be passive.
The main goal is for parents to generally structure daily
routines but to also demonstrate flexibility in meeting
infants’ emerging needs. As infants become more
mobile, parents need to impose some limitations and
structure in order to create a safe environment in which
the child can play and explore. Parents must protect
infants from all potential hazards in the home by institut-
ing childproofing practices. If a child does attempt to
play with or approach something dangerous or unaccep-
table, a firm “No” should suffice, along with either
removing the child from the area or by distracting the
child with an alternative activity. Parents should not
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expect that reasoning or reprimands will control the
behavior of an infant.

Toddlerhood

Toddlers, like infants, still benefit most from passive
types of discipline and a toddler-safe environment.
Again, saying “No”, along with redirecting behavior, is
usually effective if the toddler is doing something unac-
ceptable. At this stage, however, children are starting to
test the limits of their power over and over again. It is
important for parents to consistently set limits and stick
to them. Doing so reduces the child’s confusion and his
or her need to test. This is also the time when time-outs
might be introduced, especially when redirecting the
child’s attention no longer seems to work.

Preschool

Preschoolers are starting to understand the need for
rules, and their behavior should be guided by these rules
and the associated consequences. It is very important
that children understand what is expected of them and
why they are punished for a particular behavior. Pre-
schoolers also learn from having their good behaviors
rewarded.

School age

If rules for behavior have been consistently modeled
and expected by the parents, children should exhibit an
increased sense of responsibility and self-control when
they become school age. Timeouts and consequences
continue to be effective disciplinary measures in this age
group. As children continue to mature and desire more
responsibility and independence, teaching them to deal
with the consequences of their behavior is an effective
method of discipline. By the time they have become
teenagers, children should know what is expected of
them and what the potential consequences of misbeha-
vior are. However, discipline remains just as important
for teens as it does for younger children. Teens require
boundaries. This structure continues to provide order and
a sense of security for children until they reach adult-
hood. When teens do break rules, taking away some of
their privileges seems to be the most effective type of
disciplinary measure.

Common problems

One of the most common problems in child disci-
pline is an inconsistent approach between two parents. It
may prove helpful for parents to regularly communicate
regarding their child’s behavior and decide ahead of time
what disciplinary methods are to be used.
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KEY TERMS

Punishment—The application of a negative stimu-
lus to reduce or eliminate a behavior. The two
types typically used with children are verbal repri-
mands and punishment involving physical pain, as
in corporal punishment.

Time-out—A discipline strategy that entails
briefly isolating a disruptive child in order to
interrupt and avoid reinforcement of negative
behavior.

Parental concerns

Parents may be worried that the disciplinary meth-
ods they have decided are appropriate for their child may
not be respected or followed by teachers and other adult
caregivers. If this is a concern, parents should outline
exactly what consequences or punishments they feel are
appropriate and communicate openly with the other
adults who care for their child.

Resources
BOOKS

MacKenzie, Robert J. Setting Limits with Your Strong-Willed
Child: Eliminating Conflict by Establishing Clear,
Firm and Respectful Boundaries. Prima Lifestyles,
2001.

PERIODICALS

Banks, J. Burton. “Childhood Discipline: Challenges for
Clinicians and Parents.” American Family Physician
(October 15, 2002).

Regalado, Michael, et al. “Parents’ Discipline of Young
Children: Results from the National Survey of Early
Childhood Health.” Pediatrics 113 (June 2004):
1952-1958.

Sears, William. *“A Beginner’s Guide to Discipline: Dr.
William Sears Offers Six Strategies to Use Now to Help
You Raise a Child Who’s a Treat—Not a Terror.”” Baby
Talk (September 1, 2003): 52.

ORGANIZATIONS

Center for Effective Discipline. 155 West Main St., Suite
1603, Columbus, OH 43215. Web site: <http://
stophitting.com>.

Positive Parenting. 402 West Ojai Avenue, 101-246,

Ojai, CA 93023. Web site:
<www.positiveparenting.com>.
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WEB SITES

“Disciplining Your Child.” KidsHealth, June 2001. Available
online at <www.kidshealth.org/parent/positive/family/
discipline.html> (accessed December 27, 2004).

Deanna M. Swartout-Corbeil, RN

I Divorce
Definition

Divorce is the legal termination of a marriage.

Description

More than 1 million children each year experience
their parents’ divorce. Less than 60 percent of American
children live with both of their biological parents; about
25 percent live with their biological mother only; and
about 4 percent live with their biological father only.
The remaining 11 percent live with step-families, adop-
tive parents, foster homes, or with other relatives.

In 2002 it was estimated that up to 30 percent (19.8
million) of children in the United States, representing
11.9 million families, lived in single-parent households.
While the number of single mothers has remained con-
stant through the 1990s and into the early 2000s at 9.9
million, the number of single fathers has grown from 1.7
million in 1995 to 2 million in 2002, according to data
from the U.S. Census Bureau. In 2002, 19.8 million chil-
dren lived with one parent. Of these, 16.5 million lived
with their mother and 3.3 million with their father.

In 2002, fewer than half of single-parent children
under the age of 18 received any financial support from
the non-custodial parent. The income of more than one
third of these households fell below the poverty level.
The term “deadbeat dads’ is often used in discussions
about abandonment because most of the divorced par-
ents who do not contribute financially to support their
offspring are fathers.

Even though divorce rates peaked in 1979-81 and
decreased slightly in the years following, half of all first
marriages and 60 percent of second marriages end in
divorce. The divorce process is often more emotionally
traumatic for the children than for the parents, because
children are less able to cope with the separation. About
half of all children do not see their fathers following a
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divorce and only a small percentage have spent the night
in their fathers’ homes in any given month.

Divorce is the termination of the family as a unit.
The effects of divorce on children can usually be seen
long before the divorce itself, when conflict between the
parents can cause behavior changes in the children, even
in preschoolers. After the divorce, the children’s sense of
loss often increases, leading to great sadness, depression,
and anxieties, especially on special occasions, such as
birthdays, holidays, and school events. The children’s
emotions depend on their age, but common feelings
include sadness, anger, and fear. Often these feelings are
manifested in behavior changes that are also age-related.
Children may grieve the loss of the “traditional” family,
and they mourn the loss of the noncustodial parent, typi-
cally but not always, the father.

Common childhood and adolescent reactions to par-
ental divorce include a continuing desire for the parents
to reunite; fears of desertion; feelings of guilt over hav-
ing been responsible for the divorce; developmental
regression; sleep disorders; and physical complaints.
While researchers have found that some children recover
from the trauma of divorce within one to three years,
subsequent long-term studies have documented
persistent negative effects that can follow a child into
adolescence and beyond, especially with regard to the
formation of intimate relationships later in life. The
effects of parental divorce have been linked to phenom-
ena as diverse as emotional and behavioral problems,
school dropout rates, crime rates, physical and sexual
abuse, and physical health. However, mental health pro-
fessionals continue to debate whether divorce is more
damaging for children than the continuation of a troubled
marriage.

Infancy

Infants’ reactions to divorce come from interference
with the satisfaction of their basic needs. The removal of
the noncustodial parent or increased work hours for the
custodial parent can cause separation anxiety, while the
parents’ emotional distress tends to be felt by babies,
upsetting their own emotional balance. The inability of
infants to understand the concept of divorce makes the
changes in their situation seem frighteningly unpredict-
able and confusing. Reactions include irritability,
increased crying, fearfulness, separation anxiety, and
sleep problems.

Toddlerhood

Toddlers may revert to an earlier development stage
in such areas as eating, sleeping, toilet training, motor
activity, language, and emotional independence. Other
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Divorce

signs of distress include anger, fearfulness, nightmares,
fantasies, and withdrawal.

Preschool

In preschool-age children, continued self focus,
coupled with a more advanced level of cognitive devel-
opment, leads to feelings of guilt as these children may
become convinced that they are the reason for their par-
ents’ divorce. Children at this age are also prone to
powerful fantasies, which can include imagined scenar-
ios involving abandonment or punishment. The disrup-
tion that follows divorce, particularly in the relationship
with the father, also becomes an important factor for
children at this age. Developmental regression may take
the form of insisting on sleeping in the same room or bed
as the parent; refusing to eat all but a few types of food;
stuttering or reverting to baby talk; disruptions in toilet
training; and developing an excessive emotional depen-
dence on one parent.

School age

By the early elementary grades, children are better
able to handle separation from the noncustodial parent.
Their greater awareness of the divorce situation, how-
ever, may lead to elaborate and frightening fantasies of
abandonment or of being replaced in the affections of the
noncustodial parent. Typical reactions at this stage
include sadness, depression, anger, and general anxiety.
Disruption of basic development in such areas as eating,
sleeping, and elimination is possible but less frequent
than in younger children. Many children this age suffer a
sharp decline in academic performance, which often
lasts throughout the entire school year in which the
divorce takes place.

Children in the upper elementary grades are capable
of better understanding of the divorce. At this age, the
simple fears and fantasies of the younger child are
replaced by more complex internal conflicts, such as the
struggle to preserve one’s allegiance to both parents.
Older children become adept at erecting defense
mechanisms to protect themselves against the pain they
feel over a divorce. Such defenses include denial, displa-
cement of feelings, and physical complaints such as fati-
gue, headaches, and stomachaches. Children in the upper
elementary grades are most likely to become intensely
angry at their parents for divorcing. Other common emo-
tions at this stage of development include loneliness,
grief, anxiety, and a sense of powerlessness.

For teenagers, divorce is difficult because it is yet
another source of upheaval in their lives. Teenage beha-
vior is affected not only by recent divorces but also by
those that occurred when the child was much younger.
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One especially painful effect of divorce on adolescents is
the negative attitude it can produce toward one or both
parents, whom they need as role models but are often
blamed for disappointing them.

Teens are also prone to internal conflicts over their
parents’ divorce. They are torn between love for and
anger toward their parents and between conflicting loyal-
ties to both parents. Positive feelings toward their par-
ents’ new partners come into conflict with anxiety over
the intimacy of these relationships, and the teenager’s
close affiliation with the custodial parent clashes with
his or her need for increased social and emotional inde-
pendence. Although children at all ages are distressed by
parental divorce, during the teen years it can result in
potentially dangerous behavior, including drug and alco-
hol abuse, promiscuous sexual activity, violence, and
delinquency.

Children ages 12—15 need consistent support from
both parents but may not accept equal time-sharing of
their living arrangements. They may blame one or both
parents and may become controlling by demanding to
stay in one place or to switch residences constantly.

Youths ages 15-18 group may become focused on
establishing their independence and on social and school
activities, and they may become intolerant of their par-
ents’ problems. Although teens still needs parental sup-
port, they may also tire of worrying about one or both
parents. Being able to listen to teens when they are able
to talk about their feelings may be helpful. Although
teens may want to see their parents happy, they may
have mixed feelings about seeing their parents dating
other people. They may feel that condoning parental dat-
ing would be disloyal to the other parent. Older teens
who need help may have behavior problems, exhibit
depression, show poor school performance, run away
from home, or get into trouble with the law.

Common problems

Not all children react the same way when told their
parents are divorcing. Some ask questions, some cry or
get angry, and some initially do not react at all. Problems
to watch for include trouble sleeping, crying, aggression,
deep anger and resentment, feelings of betrayal, diffi-
culty concentrating, chronic fatigue, and problems with
friends or at school.

Experts agree that it is important for parents who are
divorcing to avoid involving their children in their dis-
putes or forcing them to choose sides, and parents are
often advised to avoid criticizing their former mates in
front of their children. In order for children to heal from
the emotional pain of parental divorce, they need an
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outlet for open expression of their feelings, whether it is
a sibling, friend, adult mentor or counselor, or a divorce
support group. Extended families can be a significant
source of support for children, providing them with stabi-
lity and with the reassurance that others care about them.
Although parental divorce is undeniably difficult for
children of all ages, loving, patient, and enlightened par-
ental support can make a crucial difference in helping
children cope with the experience both immediately and
over the long term.

Parental concerns

The custodial parent should be aware of the effects
of the divorce on the child and above all, should reassure
the child that the remaining parent will not abandon
them. It is also important to maintain as much normalcy
as possible after a divorce by sticking to regular routines,
such as meal times, bedtime, rules of behavior, and
methods of discipline. Relaxing limits during a time of
change can make children feel insecure.

When to call the doctor

Medical help may be needed if a child inflicts self-
injury. Psychological counseling may also be needed to
help the child understand and cope with the divorce. This
is especially true if any of the common reactions last for
an unusual amount of time, intensify over time, or if the
child talks about or threatens suicide.

Resources

BOOKS FOR ADULTS

Hannibal, Mary Ellen, and Ina Gyemant. Good Parenting
Through Your Divorce: How to Recognize, Encourage,
and Respond to Your Child’s Feelings and Help Them Get
Through Your Divorce. New York: Marlowe & Company,
2002.

Samenow, Stanton. In the Best Interest of the Child: How to
Protect Your Child from the Pain of Your Divorce. New
York: Crown Publishers, 2002.

Wallerstein, Judith S., and Sandra Blakeslee. What About the
Kids? Raising Your Children Before, During, and After
Divorce. New York: Hyperion, 2003.

BOOKS FOR CHILDREN AND TEENS

MacGregor, Cynthia. The Divorce Helpbook for Teens.
Atascadero, CA: Impact Publishers, 2004.

Masurel, Claire, and Kady MacDonald Denton. Two Homes.
Cambridge, MA: Candlewick Press, 2003.

Reilly, Natalie June, and Brandi J. Pavese. My Stick Family:
Helping Children Cope with Divorce. Far Hills, NJ: New
Horizon Press Publishers, 2002.
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Custodial parent—A parent who has legal custody
of their child or children.

Deadbeat dad—A father who has abandoned his
child or children and does not pay child custody as
required by a court.

Noncustodial parent—The parent who does not
have legal custody of the child and does not live in
the same home with the child. The noncustodial
parent has financial responsibility for the child and
visitation rights.

PERIODICALS

Cohen, George. “Helping Children and Families Deal with
Divorce and Separation.” Pediatrics (November 2002):
1019-23.

“Helping Your Child Through a Divorce.” The Brown
University Child and Adolescent Behavior Letter
(December 2002): S1-S2.

“Intervention for Children of Divorce Prevents Future Mental
Disorders.” Mental Health Weekly (October 21, 2002): 3—
4.

Martin, Paige D., et al. “Expressed Attitudes of Adolescents
Toward Marriage and Family Life.” Adolescence
(Summer 2003): 359-67.

Shansky, Janet. “Negative Effects of Divorce on Child and
Adolescent Psychosocial Adjustment.” Journal of
Pastoral Counseling (Annual 2002): 73-87.

Winslow, Emily B. “Preventive Interventions for Children of
Divorce.” Psychiatric Times (February 1, 2004): 45.

ORGANIZATIONS
Kids in the Middle Inc. 121 W. Monroe, St. Louis, MO 63122.
Web site: <www kidsinthemiddle.org>.

National Family Resiliency Center Inc. 2000 Century Plaza,
Suite 121, Columbia, MD 21044. Web site:
<www.divorceabc.com>.

WEB SITES

“A Kid’s Guide to Divorce.” Kids Health, April 2002.
Available online at <www.kidshealth.org/kid/feeling/
home_family/divorce.html> (accessed November 24,
2004).

“Promoting Mental Health for Children of Separating
Parents.” Canadian Paediatric Society, January 2004.
Available online at <www.cps.ca/english/statements/PP/
pp00-01.htm> (accessed November 24, 2004).
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Dizziness

I Dizziness
Definition

As a disorder, dizziness is classified into three cate-
gories: vertigo, syncope, and nonsyncope nonvertigo.
Each category has its own set of symptoms, all related to
the sense of balance. In general, syncope is defined by a
brief loss of consciousness (fainting) or by dimmed
vision and feeling uncoordinated, confused, and light-
headed. Many people experience a sensation like syn-
cope when they stand up too fast. Vertigo is the feeling
that either the individual or the surroundings are spin-
ning. This sensation is like being on a spinning amuse-
ment park ride. Individuals with nonsyncope nonvertigo
dizziness feel as though they cannot keep their balance.
This feeling may become worse with movement.

Description

The brain coordinates information from the eyes,
the inner ear, and the body’s senses to maintain balance.
If any of these information sources is disrupted, the brain
may not be able to compensate. For example, people
sometimes experience motion sickness because the
information from their body tells the brain that they are
sitting still, but information from the eyes indicates that
they are moving. The messages do not correspond and
dizziness results.

Vision and the body’s senses are the most important
systems for maintaining balance, but problems in the
inner ear are the most frequent cause of dizziness. The
inner ear, also called the vestibular system, contains
fluid that helps fine tune the information the brain
receives from the eyes and the body. When fluid volume
or pressure in one inner ear changes, information about
balance is altered. The discrepancy gives conflicting
messages to the brain about balance and induces
dizziness.

Certain medical conditions can cause dizziness
because they affect the systems that maintain balance.
For example, the inner ear is very sensitive to changes in
blood flow. Because medical conditions such as high
blood pressure or low blood sugar can affect blood flow,
these conditions are frequently accompanied by dizzi-
ness. Circulation disorders are the most common causes
of dizziness. Other causes are head injury, ear infection,
allergies, and nervous system disorders.

Dizziness often disappears without treatment or
with treatment of the underlying problem, but it can be
long term or chronic.
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Demographics

According to the National Institutes of Health, 42
percent of Americans seek medical help for dizziness at
some point in their lives. The costs may exceed a billion
dollars and account for 5 million doctor visits annually.
Episodes of dizziness increase with age, and are common
among the elderly.

Causes and symptoms

Careful attention to symptoms can help determine
the underlying cause of the dizziness. Underlying pro-
blems may be benign and easily treated, or they may be
dangerous and in need of intensive therapy. Not all cases
of dizziness can be linked to a specific cause. More than
one type of dizziness can be experienced at the same
time, and symptoms may be mixed. Episodes of dizzi-
ness may last for a few seconds or for days. The length of
an episode is related to the underlying cause.

The symptoms of syncope include dimmed vision,
loss of coordination, confusion, lightheadedness, and
sweating. These symptoms can lead to a brief loss of
consciousness or fainting. They are related to a reduced
flow of blood to the brain; they often occur when a per-
son is standing up and can be relieved by sitting or lying
down. Vertigo is characterized by a sensation of spinning
or turning, accompanied by nausea, vomiting, ringing
in the ears, headache, or fatigue. An individual may
have trouble walking, remaining coordinated, or keeping
balance. Nonsyncope nonvertigo dizziness is character-
ized by a feeling of being off balance that becomes
worse if the individual tries moving or performing
detail-intense tasks.

A person may experience dizziness for many rea-
sons. Syncope is associated with low blood pressure,
heart problems, and disorders in the autonomic nervous
system, the system of involuntary functions such as
breathing. Syncope may also arise from emotional dis-
tress, pain, and other reactions to outside stressors. Non-
syncope nonvertigo dizziness may be caused by rapid
breathing, low blood sugar, or migraine headache, or by
more serious medical conditions.

Vertigo is often associated with inner ear problems
called vestibular disorders. A particularly intense vestib-
ular disorder, Meniere’s disease, interferes with the
volume of fluid in the inner ear. This disease, which
affects approximately one in every 1,000 people, causes
intermittent vertigo over the course of weeks, months, or
years. Meniere’s disease is often accompanied by ringing
or buzzing in the ear, hearing loss, and a feeling that the
ear is blocked. Damage to the nerve that leads from the
ear to the brain can also cause vertigo. Such damage can
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result from head injury or a tumor. An acoustic neuroma,
for example, is a benign tumor that wraps around the
nerve. Vertigo can also be caused by disorders of the
central nervous system and the circulatory system, such
as hardening of the arteries (arteriosclerosis), stroke, or
multiple sclerosis.

Some medications cause changes in blood pressure
or blood flow. These medications can cause dizziness in
some people. Prescription medications carry warnings of
such side effects, but common drugs, such as caffeine or
nicotine, can also cause dizziness. Certain antibiotics
can damage the inner ear and cause hearing loss and
dizziness.

Diet may cause dizziness. The role of diet may be
direct, as through alcohol intake. It may be also be indir-
ect, as through arteriosclerosis caused by a high-fat diet.
Some people experience a slight dip in blood sugar and
mild dizziness if they miss a meal, but this condition is
rarely dangerous unless the person is diabetic. Food sen-
sitivities or allergies can also be a cause of dizziness.
Chronic conditions, such as heart disease, and serious
acute problems, such as seizures and strokes, can cause
dizziness. However, such conditions usually exhibit
other characteristic symptoms.

When to call the doctor

A doctor should be called whenever a person experi-
ences dizziness or other unusual state of mental confu-
sion that does not spontaneously resolve within a few
minutes.

Diagnosis

During the initial medical examination, an indivi-
dual with dizziness should provide a detailed description
of the type of dizziness experienced, when it occurs, and
how often each episode lasts. A diary of symptoms may
help track this information. The person should report any
symptoms that accompany the dizziness, such as a ring-
ing in the ear or nausea, any recent injury or infection,
and any medication taken.

Blood pressure, pulse, respiration, and body tem-
perature are checked, and the ear, nose, and throat are
scrutinized. The sense of balance is assessed by moving
the individual’s head to various positions or by tilt-table
testing. (In tilt-table testing, the person lies on a table
that can be shifted into different positions and reports
any dizziness that occurs.)

Further tests may be indicated by the initial exami-
nation. Hearing tests help assess ear damage. X rays,
computed tomography scan (CT scan), and magnetic
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resonance imaging (MRI) can pinpoint evidence of
nerve damage, tumor, or other structural problems. If a
vestibular disorder is suspected, a technique called elec-
tronystagmography (ENG) may be used. ENG measures
the electrical impulses generated by eye movements.
Blood tests can determine diabetes, high cholesterol,
and other diseases. In some cases, a heart evaluation may
be useful. Despite thorough testing, however, an under-
lying cause cannot always be determined.

Treatment

Treatment is determined by the underlying cause. If
an individual has a cold or influenza, a few days of bed
rest is usually adequate to resolve dizziness. Other
causes of dizziness, such as mild vestibular system
damage, may resolve without medical treatment.

If dizziness continues, drug therapy may prove help-
ful. Because circulatory problems often cause dizziness,
medication may be prescribed to control blood pressure
or to treat arteriosclerosis. Sedatives may be useful to
relieve the tension that can trigger or aggravate dizzi-
ness. Low blood sugar associated with diabetes some-
times causes dizziness and is treated by controlling
blood sugar levels. An individual may be asked to avoid
caffeine, nicotine, alcohol, and those substances that
cause allergic reactions. A low-salt diet may also help
some people.

When other measures have failed, surgery may be
suggested to relieve pressure on the inner ear. If the diz-
ziness is not treatable by drugs, surgery, or other means,
physical therapy may be used and the person may be
taught coping mechanisms for the problem.

Because dizziness may arise from serious condi-
tions, it is advisable to seek medical treatment. Alterna-
tive treatments can often be used alongside conventional
medicine without conflict. Relaxation techniques, such
as yoga and massage therapy, that focus on relieving
tension are popularly recommended methods for redu-
cing stress. Aroma therapists recommend a warm bath
scented with essential oils of lavender, geranium, and
sandalwood.

Homeopathic therapies can work very effectively
for dizziness and are especially applicable when no
organic cause can be identified. An osteopath or chiro-
practor may suggest adjustments of the head, jaw, neck,
and lower back to relieve pressure on the inner ear. Acu-
puncturists also offer some treatment options for acute
and chronic cases of dizziness. Nutritionists may be able
to offer advice and guidance in choosing dietary supple-
ments, identifying foods to avoid and balancing nutri-
tional needs.
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Dizziness

KEY TERMS

Acoustic neuroma—A benign tumor that grows on
the nerve leading from the inner ear to the brain.
As the tumor grows, it exerts pressure on the inner
ear and causes severe vertigo.

Arteriosclerosis—A chronic condition character-
ized by thickening, loss of leasticity, and harden-
ing of the arteries and the build-up of plaque on
the arterial walls. Arteriosclerosis can slow or
impair blood circulation. It includes atherosclero-
sis, but the two terms are often used
synonymously.

Autonomic nervous system—The part of the ner-
vous system that controls so-called involuntary
functions, such as heart rate, salivary gland secre-
tion, respiratory function, and pupil dilation.
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 com-
puted axial tomography.

Electronystagmography—A method for measuring
the electricity generated by eye movements. Elec-
trodes are placed on the skin around the eye and
the individual is subjected to a variety of stimuli so
that the quality of eye movements can be assessed.
Magnetic resonance imaging (MRI)—An imaging
technique that uses a large circular magnet and
radio waves to generate signals from atoms in the
body. These signals are used to construct detailed
images of internal body structures and organs,
including the brain.

Vestibular system—The brain and parts of the
inner ear that work together to detect movement
and position.

Prognosis

Outcome depends on the cause of dizziness. Con-
trolling or curing the underlying factors usually relieves
dizziness. In some cases, dizziness disappears without
treatment. In a few cases, dizziness can become a perma-
nent disabling condition and a person’s options are
limited.

Prevention

Most people learn through experience that certain
activities make them dizzy and they learn to avoid them.
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For example, if reading in a car produces motion sick-
ness, an individual leaves reading materials for after arri-
val. Changes to the diet can also cut down on episodes of
dizziness in susceptible people. Relaxation techniques
can help ward off tension and anxiety that can cause
dizziness.

These techniques can help minimize or even prevent
dizziness for people with chronic diseases. For example,
persons with Meniere’s disease may avoid episodes of
vertigo by omitting salt, alcohol, and caffeine from their
diets. Reducing blood cholesterol can help diminish
arteriosclerosis and indirectly treat dizziness.

Some cases of dizziness cannot be prevented.
Acoustic neuromas, for example, were not as of 2004
predictable or preventable. When the underlying cause
of dizziness cannot be discovered, it may be difficult to
recommend preventive measures. Alternative
approaches designed to rebalance the body’s energy
flow, such as acupuncture and constitutional homeop-
athy, may be helpful in cases where the cause of dizzi-
ness cannot be pinpointed.

Nutritional concerns

Persons who experience dizziness should limit alco-
hol intake and avoid diets that are high in fat. Persons
with diabetes should eat their meals on a regular
schedule. People for whom some foods cause allergic
reactions or sensitivities or dizziness, should avoid con-
suming the offending substances.

Parental concerns

Parents should be alert for complaints from their
children of dizziness or other states of mental confusion
that do not spontaneously resolve within a minute or so.

Resources
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I Down syndrome
Definition

Down syndrome is the most common cause of men-
tal retardation and malformation in a newborn. A
genetic disorder, it occurs because of the presence of an
extra chromosome.

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

Description

Chromosomes are units of genetic information that
exist within every cell of the body. Twenty-three distinc-
tive pairs, or 46 total chromosomes, are located within
the nucleus (central structure) of each cell. When a baby
is conceived by combining one sperm cell with one egg
cell, the baby receives 23 chromosomes from each par-
ent, for a total of 46 chromosomes. Sometimes, an acci-
dent in the production of a sperm or egg cell causes that
cell to contain 24 chromosomes. This event is referred to
as nondisjunction. When this defective cell is involved in
the conception of a baby, that baby will have a total of 47
chromosomes. The extra chromosome in Down syn-
drome is labeled number 21. For this reason, the exis-
tence of three such chromosomes is sometimes referred
to as trisomy 21.

In a very rare number of Down syndrome cases
(about 1-2%), the original egg and sperm cells are com-
pletely normal. The problem occurs sometime shortly
after fertilization; during the phase when cells are divid-
ing rapidly. One cell divides abnormally, creating a line
of cells with an extra chromosome 21. This form of
genetic disorder is called a mosaic. The individual with
this type of Down syndrome has two types of cells: those
with 46 chromosomes (the normal number) and those
with 47 chromosomes (as occurs in Down syndrome).
Some researchers have suggested that individuals with
this type of mosaic form of Down syndrome have less
severe signs and symptoms of the disorder.

Another relatively rare genetic accident which can
cause Down syndrome is called translocation. During
cell division, the number 21 chromosome somehow
breaks. A piece of the number 21 chromosome then
becomes attached to another chromosome. Each cell still
has 46 chromosomes, but the extra piece of chromosome
21 results in the signs and symptoms of Down syndrome.
Translocations occur in about 3—4 percent of cases of
Down syndrome.

Demographics

Down syndrome occurs in about one in every 800 to
1,000 births. It affects an equal number of boys and girls.
Less than 25 percent of Down syndrome cases occur due
to an extra chromosome in the sperm cell. The majority
of cases of Down syndrome occur due to an extra chro-
mosome 21 within the egg cell supplied by the mother
(nondisjunction). As a woman’s age (maternal age)
increases, the risk of having a Down syndrome baby
increases significantly. For example, at younger ages,
the risk is about one in 4,000. By the time the woman is
age 35, the risk increases to one in 400; by age 40 the
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risk increases to one in 110; and by age 45 the risk
becomes one in 35. There is no increased risk of either
mosaicism or translocation with increased maternal age.

Causes and symptoms

While Down syndrome is a chromosomal disorder, a
baby is usually identified at birth through observation of
a set of common physical characteristics. Babies with
Down syndrome tend to be overly quiet; less responsive;
with weak, floppy muscles. Furthermore, a number of
physical signs may be present. These include:

o flat appearing face

e small head

o flat bridge of the nose

e smaller than normal, low-set nose

¢ small mouth, which causes the tongue to stick out and
to appear overly large

e upward slanting eyes

e extra folds of skin located at the inside corner of each
eye, near the nose (called epicanthal folds)

¢ rounded cheeks
¢ small, misshapen ears
e small, wide hands

e an unusual, deep crease across the center of the palm
(called a simian crease)

¢ a malformed fifth finger
¢ a wide space between the big and the second toes
e unusual creases on the soles of the feet

e overly flexible joints (sometimes referred to as being
double-jointed)

e shorter than normal height

Other types of defects often accompany Down syn-
drome. About 30 to 50 percent of all children with Down
syndrome are found to have heart defects. A number of
different heart defects are common in Down syndrome,
including abnormal openings (holes) in the walls that
separate the heart’s chambers (atrial septal defect, ven-
tricular septal defect). These result in abnormal patterns
of blood flow within the heart. The abnormal blood flow
often means that less oxygen is sent into circulation
throughout the body. Another heart defect that occurs in
Down syndrome is called tetralogy of Fallot. Tetralogy
of Fallot consists of a hole in the heart, along with three
other major heart defects.

Malformations of the gastrointestinal tract are pre-
sent in about 5-7 percent of children with Down syn-

626

drome. The most common malformation is a narrowed,
obstructed duodenum (the part of the intestine into
which the stomach empties). This disorder, called duode-
nal atresia, interferes with the baby’s milk or formula
leaving the stomach and entering the intestine for diges-
tion. The baby often vomits forcibly after feeding and
cannot gain weight appropriately until the defect is
repaired.

Other medical conditions that occur in patients with
Down syndrome include an increased chance of develop-
ing infections, especially ear infections and pneumonia;
certain kidney disorders; thyroid disease (especially low
or hypothyroid); hearing loss; vision impairment that
requires corrective lenses; and a 20-times greater chance
of developing leukemia (a blood disorder).

Development in a baby and child with Down syn-
drome occurs at a much slower than normal rate.
Because of weak, floppy muscles (hypotonia), babies
learn to sit up, crawl, and walk much later than their nor-
mal peers. Talking is also quite delayed. The level of
mental retardation is considered to be mild-to-moderate
in Down syndrome. The actual IQ range of Down syn-
drome children is quite varied, but the majority of such
children are in what is sometimes known as the trainable
range. This means that most people with Down syn-
drome can be trained to do regular self-care tasks, func-
tion in a socially appropriate manner in a normal home
environment, and even hold simple jobs.

As people with Down syndrome age, they face an
increased chance of developing the brain disease called
Alzheimer’s (sometimes referred to dementia or seni-
lity). Most people have a six in 100 risk of developing
Alzheimer’s, but people with Down syndrome have a
one-in-four chance of the disease. Alzheimer’s disease
causes the brain to shrink and to break down. The num-
ber of brain cells decreases, and abnormal deposits and
structural arrangements occur. This process results in
loss of brain function. People with Alzheimer’s have
strikingly faulty memories. Over time, people with Alz-
heimer’s disease lapse into an increasingly unresponsive
state. Some researchers have shown that even Down syn-
drome patients who do not appear to have Alzheimer’s
disease have the same changes occurring to the structures
and cells of their brains.

As people with Down syndrome age, they also have
an increased chance of developing a number of other
medical difficulties, including cataracts, thyroid pro-
blems, diabetes, and seizure disorders.
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Children with Down syndrome. The disease is caused by trisomy 21, meaning their bodies’ cells have an extra chromosome 21.
(© Lester V. Bergman/Corbis.)

Diagnosis

Diagnosis is usually suspected at birth, when the
characteristic physical signs of Down syndrome are
noted. Once this suspicion has been raised, genetic test-
ing (chromosome analysis) can be undertaken in order to
verify the presence of the disorder. This testing is usually
done on a blood sample, although chromosome analysis
can also be done on other types of tissue, including skin.
The cells to be studied are prepared in a laboratory. Che-
mical stain is added to make the characteristics of the
cells and the chromosomes stand out. Chemicals are
added to prompt the cells to go through normal develop-
ment, up to the point where the chromosomes are most
visible, prior to cell division. At this point, they are
examined under a microscope and photographed. The
photograph is used to sort the different sizes and shapes
of chromosomes into pairs. In most cases of Down syn-
drome, one extra chromosome 21 will be revealed. The
final result of such testing, with the photographed chro-
mosomes paired and organized by shape and size, is
called the individual’s karyotype.

Treatment

As of 2004 no treatment is available to cure Down
syndrome. Treatment is directed at addressing the indivi-
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dual concerns of a particular patient. For example, heart
defects often times require surgical repair, as will duode-
nal atresia. Many Down syndrome patients need to wear
glasses to correct vision. Patients with hearing impair-
ment benefit from hearing aids.

In the mid 1900s, all Down syndrome children were
quickly placed into institutions for lifelong care.
Research shows, however, that the best outlook for chil-
dren with Down syndrome is family life in their own
home. This arrangement requires careful support and
education of the parents and the siblings. Parents and
other siblings face a life-changing event in receiving a
new baby who has a permanent condition that will affect
essentially all aspects of his or her development. Some
community groups are committed to helping families
deal with the emotional effects of this new situation.
Schools are required to provide services for children
with Down syndrome, sometimes in separate special
education classrooms and sometimes in regular class-
rooms, a practiced called mainstreaming or inclusion.

Prognosis

The prognosis in Down syndrome is quite variable,
depending on the types of complications (heart defects,
susceptibility to infections, development of leukemia) of
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each individual baby. The severity of the retardation can
also vary significantly. Without the presence of heart
defects, about 90 percent of children with Down syn-
drome live into their teens. People with Down syndrome
appear to go through the normal physical changes of
aging more rapidly, however. The average age at death
for an individual with Down syndrome is about 50 to 55
years.

Still, in the early 2000s, the prognosis for a baby
born with Down syndrome is better than ever before.
Because of modern medical treatments, including anti-
biotics to treat infections and surgery to treat heart
defects and duodenal atresia, life expectancy has greatly
increased. Community and family support allows people
with Down syndrome to have rich, meaningful relation-
ships and in some cases to hold jobs.

Men with Down syndrome appear to be uniformly
sterile (meaning that they are unable to have offspring).
Women with Down syndrome, however, are fully cap-
able of having babies. About 50 percent of these babies,
however, will also be born with Down syndrome.

Prevention

Efforts at prevention of Down syndrome are aimed
at genetic counseling of couples who are preparing to
have babies. A counselor needs to inform a woman that
her risk of having a baby with Down syndrome increases
with her increasing age. Two types of testing is available
during a pregnancy to determine if the baby being carried
has Down syndrome.

Screening tests are used to estimate the chance that
an individual woman will have a baby with Down syn-
drome. At 14-17 weeks of pregnancy, measurements of
a substance called AFP (alpha-fetoprotein) can be per-
formed. AFP is normally found circulating in the blood
of a pregnant woman but may be unusually high or low
with certain disorders. Carrying a baby with Down syn-
drome often causes AFP to be lower than normal. This
information alone, or along with measurements of two
other hormones, is considered along with the mother’s
age to calculate the risk of the baby being born with
Down syndrome. These results are only predictions and
are only correct about 60 percent of the time. Other
screening tests measure and compare the levels of other
markers present in the mother’s blood. A specialized
ultrasound exam measures the thickness of the back of
the fetus’s neck (called nuchal lucency). Thicker mea-
surements correlate with the possibility of Down syn-
drome or other chromosomal abnormalities.

All of these screening tests are used to decide which
mothers will be offered other, more definitive testing to
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KEY TERMS

Chromosome—A microscopic thread-like struc-
ture found within each cell of the human body and
consisting of a complex of proteins and DNA.
Humans have 46 chromosomes arranged into 23
pairs. Chromosomes contain the genetic informa-
tion necessary to direct the development and func-
tioning of all cells and systems in the body. They
pass on hereditary traits from parents to child (like
eye color) and determine whether the child will be
male or female.

Karyotype—A standard arrangement of photo-
graphic or computer-generated images of chromo-
some pairs from a cell in ascending numerical
order, from largest to smallest.

Mental retardation—A condition where an indivi-
dual has a lower-than-normal 1Q, and thus is
developmentally delayed.

Mosaic—A term referring to a genetic situation in
which an individual’s cells do not have the exact
same composition of chromosomes. In Down syn-
drome, this may mean that some of the individual’s
cells have a normal 46 chromosomes, while other
cells have an abnormal 47 chromosomes.

Nondisjunction—An event that takes place during
cell division in which a chromosome pair does not
separate as it should. The result is an abnormal
number of chromosmes in the daughter cells pro-
duced by that cell division.

Translocation—The transfer of one part of a chro-
mosome to another chromosome during cell divi-
sion. A balanced translocation occurs when pieces
from two different chromosomes exchange places
without loss or gain of any chromosome material.
An unbalanced translocation involves the unequal
loss or gain of genetic information between two
chromosomes.

Trisomy—An abnormal condition where three
copies of one chromosome are present in the cells
of an individual’s body instead of two, the normal
number.

ascertain whether the baby has Down syndrome. These
more definitive tests each carry a risk of miscarriage,
which is why screening tests are an important first step.
The only way to definitively establish (with about
98-99% accuracy) the presence or absence of Down syn-
drome in a developing baby is to test tissue from the
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pregnancy itself. This is usually done either by amnio-
centesis or chorionic villus sampling (CVS). In amnio-
centesis, a small amount of the fluid in which the baby is
floating is withdrawn with a long, thin needle. In chorio-
nic villus sampling, a tiny tube is inserted into the open-
ing of the uterus to retrieve a small sample of the
placenta (the organ that attaches the growing baby to the
mother via the umbilical cord, and provides oxygen and
nutrition). Both amniocentesis and CVS allow the
baby’s own karyotype to be determined. A couple must
then decide whether to use this information in order to
begin to prepare for the arrival of a baby with Down syn-
drome or to terminate the pregnancy.

Once a couple has had one baby with Down syn-
drome, they are often concerned about the likelihood of
future offspring also being born with the disorder. Most
research indicates that this chance remains the same as
for any other woman at a similar age. However, when
the baby with Down syndrome has the type that results
from a translocation, it is possible that one of the two
parents is a carrier of that defect. (A carrier carries the
genetic defect but does not actually have the disorder.)
When one parent is a carrier of a translocation, the
chance of future offspring having Down syndrome is
greatly increased. The specific risk will have to be cal-
culated by a genetic counselor.

Parental concerns

Parenting a child with Down syndrome can be both
challenging and rewarding. Children with Down syn-
drome have a wide range of potential outcomes. Early
intervention programs have been proven to be of great
help in assisting these children in achieving the highest
level of functioning possible. There are many support
groups available for parents and siblings of Down syn-
drome children.
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I Drawings
Definition

Children’s drawings are visual representations made
with crayons, markers, or pencils that are generated for
pleasure but can also be used for therapeutic purposes or
developmental assessment.

Description

Children’s art, especially a drawing, represents
one of the delights of childhood. The child’s artistic
endeavors are mainly produced for pleasure and the
exploration of art media. They can also be used for
developmental and therapeutic assessment.

Children’s drawings obviously show artistic devel-
opment and expression. In educational and clinical
settings, they can be vehicles for assessing a child’s per-
sonality, intellectual development, communication
skills, and emotional adjustment. Children’s drawings
can also aid in helping to diagnose learning disabilities.
Law enforcement officers, social workers, and counse-
lors often have children draw traumatic events, espe-
cially when they lack the communication skills to
explain what they have witnessed or experienced. Chil-
dren may also feel distanced from the traumatic event by
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drawing it and talking about what is happening in the
picture, as if discussing a character in a book or on
television.

Color analysis has often been a means of determin-
ing a child’s emotional state. A lot of black or red recur-
ring in a child’s drawing may be a troublesome sign.
Black often is an indication of depression or feeling
hopeless or restricted. Red may indicate intense anger.
Blues and greens are usually calm colors, and yellows
and oranges often indicate cheerfulness. Therapists are
not ordinarily concerned if a child does one drawing in
one of the troublesome colors, but may want to investi-
gate a series of dark drawings, especially if the content is
also frightening or disturbing. Therapists may use the
therapeutic session as a means of emotional release and
may encourage a child to create drawings that express
their deep fears and angers. Drawings in this case are not
assessment instruments, but become therapeutic tools.

Stages of creative development

In 1975, Viktor Lowenfeld launched a theory of
artistic development based on systematic creative and
cognitive stages. Each stage demonstrated specific char-
acteristics and had an age range. He encouraged the use
of his artistic development stages in classrooms and as
guides for parents.

These stages are as dependent on a child’s exposure
to art and art media as they are on a child’s innate artistic
ability or fine motor skills. It should be noted that
because a child does not seem to go beyond a specific
developmental stage, it does not mean that the child has
a cognitive or developmental problem. This apparent
arrest of development may be due to limited exposure to
art, lack of interest, or fine-motor differences. Cultural
values can also affect artistic expression and develop-
ment, influencing content, art media, style, and symbolic
meaning as represented in the child’s view of the world.

The following stages are generalized from Lowen-
feld’s work and that of Betty Edwards. Both theories
show children moving from scribbling through several
stages to realistic art. Children may overlap stages, mak-
ing drawings with elements of one stage while progres-
sing or regressing to another. Generally, boys and girls
will develop similarly in the initial stages. Whether any
child progresses to the latter stages usually requires
instruction of some kind.

SCRIBBLING STAGE The scribbling stage usually
begins around two years old and lasts until the child is
about four years of age. In some cases, it can begin as
soon as a child can hold a fat crayon and make marks on
paper, which is sometimes around 18 months old. At
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first, the child is interested only in watching the color
flow on the paper. Some children are more interested in
the marking itself and may even look away while scrib-
bling. What results on the paper is accidental and often
delights the child, even though it is indistinguishable to
adults.

With about six months of practice, the child will be
more deliberate and may start drawing circles. Later, the
child will name the drawing, saying, “This is a dog.”
The child may even look at the drawing of the dog the
next day and say, “This is Daddy.” The child will also
start drawing people that resemble a tadpole or amoeba
(a circle with arms and legs, and sometimes eyes).

PRE-SCHEMATIC STAGE The pre-schematic, or pre-
symbolic, stage begins around age four; however, it may
start earlier or later, depending on the child’s cultural
and artistic experience. In this stage, the amoeba or tad-
pole people may have faces, hands, and even toes, but no
bodies. These figures face front and often have big
smiles. Omission of body details is not a sign that some-
thing is developmentally wrong. It just means that other
things in the drawing of the person are more important.
For example, heads are the first objects drawn and may
continue to be bigger than other parts of the body. This is
usually done because the child sees the head as being
very important. The child eats, speaks, sees, and hears
with parts of the head.

Colors are selected on whim and usually have no
relationship with what is being drawn. Figures may be
scattered all over the page, or the page turned in every
direction as the figures fill the paper. Objects and figures
may appear to float all over the page because children do
not yet know how to express three-dimensional objects
on a two-dimensional surface.

The child’s self-portrait appears as an amoeba per-
son, but it will usually be the biggest figure, appearing in
the center of the page. The child may test different ways
to draw a self-portrait before settling on one for a period
of time. In this instance, art helps define a child’s self
image.

SCHEMATIC STAGE The schematic stage usually
begins around seven years old and extends through age
nine. At this time, the child has developed specific
schema, or symbols for people and objects in his or her
environment, and will draw them consistently over and
over. Human figures have all necessary body parts. Arms
and legs also fill out, instead of being stick-like. This is
usually due to more body awareness and recognition of
what body parts do; e.g. parts of the body help the child
run, catch a ball, jump, etc. Adults usually have very
long legs because that is how children see them.
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Houses and people no longer float on the page. They
are grounded by a baseline that acts as a horizon line. As
the child continues to draw, there may be two or more
baselines to show distance or topography. Children may
also draw a series of pictures, like cartoon squares, to
show action sequences over time. This seems to reflect a
child’s desire to tell stories with the drawings. By eight
or nine years of age, children will often draw their favor-
ite cartoon characters or superheroes.

REALISTIC OR GANG STAGE The realistic or gang
stage begins around nine years old. Here, the child
begins to develop more detail in drawing people and in
determining perspective (depth or distance) in drawings.
Shapes now have form with shadows and shading. The
people they draw show varying expressions. Colors are
used to accurately depict the environment, and more
complex art materials may be introduced.

Children at this stage are eager to conform and are
very sensitive to teasing or criticism from classmates.
They also are very critical of their work, individually or
when it is compared to the work of others. Children at
this stage can be easily discouraged about creating art if
they are overly criticized, teased by their peers, or
become frustrated with art media or problems expressing
what they see in their minds. This is the time to begin
quality art instruction, where children receive the techni-
cal training in mastery of art media, perspective, figure
drawing, and rendering (shading).

Somewhere between ages 12 and 16 years, children
face a crisis in artistic development. They will either
already have enough skill and encouragement to con-
tinue a desire to create art, or they will not. If it is only a
matter of training, finding appropriate art classes will
help the child through this crisis. If the child has been
discouraged by criticism or lack of enough art experience
or exposure, the child may not continue to draw or partci-
pate in visual art activities. Some discouraged children
may change to a different art medium. For example, a
child may not draw or paint again, but may enjoy making
clay pots or welding metal sculptures. Other children
will find alternate ways to express their creativity. For
example, a child may become involved with auto detail-
ing, fly-tying, sewing, or needlework. Still others will
never participate in any other kind of artistic activity and
may ridicule or disdain those who do.

Common problems
When to call the doctor

Generally, children’s drawings are no cause of
alarm, despite color choice or content. They are merely
artistic expressions and may present a variety of emo-
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tions, representations, and themes that are explored and
then discarded.

Nevertheless, if a young child is repeatedly drawing
violent pictures, there may be reason to seek out a thera-
pist for the child to see if deeper emotional issues exist.
For teenagers, especially those who are artistic, enter-
taining a dark period or even a quasi-violent Goth or
vampire series of art work may simply be artistic
exploration of darker themes. If this period of art work is
coupled with risky behaviors or depression, it may repre-
sent a cry for help and therapy may be appropriate.

Other indicators of possible emotional problems
may be drawings of a particular object or person much
bigger than a drawing the child makes of himself or her-
self, or a drawing of a human figure in disjointed parts.
In these cases, a child should be evaluated by a therapist
because drawings of this sort usually indicate being over-
whelmed by something or feeling fragmented. Drawings
with incomplete or hesitant lines may indicate that a
child feels unsure or insecure. Children who make these
drawings may just need encouragement. Further evalua-
tion may be necessary if these kinds of drawings con-
tinue for a long period of time.

Parental concerns

Since artistic expression and appreciation is an ele-
ment of a balanced life, encouragement by parents and
other adults is essential. Adults can encourage art expres-
sion by offering art materials to children at an early age.
Even toddlers can make drawings with fat crayons, as
crayons are non-toxic. Art materials should be good
quality. The materials do not need to be expensive, but
they should be good enough so that they perform as they
are intended. For example, a child may be given a set of
colored markers; but if they do not flow well or are dried
up, the child can become discouraged because the tools
do not function properly.

Children also enjoy experimenting with a variety of
art materials. Using chalks, pastels, charcoal, and pencils
of different softness expands the artistic possibilities that
crayons and markers begin. This variety allows a child to
explore different media and how they behave. No child
is expected to become the master of any or all of these
media, but the experience with each helps them expand
their artistic voice and opens up greater appreciation for
artwork by others found in museums or created by their
fellow classmates.

Adults can encourage artistic expression by allow-
ing children to use the media they have experimented
with in ways that are truly unique. Adults can make sure
that children know that drawings are not always

631

sguimeiq



Drawings

Drawing by a young child depicting a family. (© Royalty-Free/
Corbis.)

supposed to look like photographs, but are each person’s
view of the world. Children’s drawings become expres-
sions of how and what each child sees. Adults can help
children understand that art is self expression and that
there is nothing wrong with what the child chooses to
express. Artistic risk taking, experimentation, and the
development of meaning are intrinsic to making art, and
children can begin to understand these concepts through
their own artistic efforts.

Exposure to a variety of visual art at an early age
can encourage a child’s lifelong appreciation of art. This
can be in the form of quality children’s picture books
that have beautiful illustrations. Trips to art galleries and
museums can broaden a child’s exposure to a variety of
artists, styles, and content. Visiting artists at art shows or
art fairs can also be a way to show children how artists
work or handle different media. Adults can extend this
exposure through discussions about the art works and
talking about media or content.

Children’s responses to their own drawings and their
perception of the level of their competence is often
affected by the attitudes of their peers and adults who
react to their art work. Direct and indirect criticism of a
child’s drawings should be avoided. When children are
very young, it is sometimes difficult for adults to figure
out just what a child’s drawing is about. In order to avoid
quashing young talent or a child’s self-esteem by com-
menting on the beautiful bee the child drew when it
really was a dog, adults can praise the child for having
made something wonderful and then ask the child to tell
about the drawing. From the answer, the adult can then
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KEY TERMS

Drawings—Visual representations made with

crayons, markers, or pencils.

Perspective—The way an artist shows depth or dis-
tance in a drawing or painting, usually by drawing
figures and buildings larger in the front of the pic-
ture and smaller in the back.

Rendering—An artist’s term for shading or creating
texture or shape with markings, usually made with
pencil, charcoal, ink, or paint.

praise the child’s work in context. For example, if the
child brings a drawing of yellow and blue scribbles, the
adult can say, “What beautiful colors! Tell me about
your picture.” If the child says the drawing is about a fly-
ing horse, the adult can respond, “What a graceful flying
horse! Does he like to fly?”” The adult can continue to
engage the child in discussion about the horse, choices of
color, reasons for drawing a flying horse that day, or how
the child felt doing the drawing.

Criticism can occur constructively when children
enroll in technical art classes. There is a context in the
art education setting for mastery of art media and techni-
que. The normal preschool or elementary classroom is
not the place for this kind of critique. Many children
have been so severely criticized by teachers that they
never pick up art materials again and some are even
turned away from appreciating anyone else’s art.

See also Cognitive development.
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I Drug allergies/sensitivities
Definition

A drug allergy is an adverse reaction to a medica-
tion, often an antibiotic, that is mediated by the body’s
immune system. A drug sensitivity is an unusual reaction
to a drug that does not involve the immune system.

Description

Adverse reactions to medication may be allergic
reactions involving a child’s immune system, individual
sensitivities to a drug, or side effects of the drug itself.
Some children are allergic or sensitive to drugs that are
not harmful for most people. Some drugs, such as aspirin
and penicillin or related antibiotics, may induce allergic
reactions in some children and sensitivities in other
children.

Drug allergies

Drug allergies account for 5-10 percent of all
adverse reactions to medications. They occur when the
immune system—designed to protect the body from for-
eign substances such as bacteria and viruses—recognizes
a medication as a harmful substance that must be
destroyed. Drugs often induce an immune response;
however, the symptoms of an allergic reaction occur in
only a small number of children. Although most allergic
drug reactions have mild symptoms, on rare occasions
they can be life-threatening.

Drug allergies are unpredictable. Most drug allergies
develop within days or occasionally weeks of beginning
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a drug treatment. Although it is very unusual to develop
an allergy after months of taking a drug, sometimes chil-
dren develop a drug allergy after having received multi-
ple doses of the drug.

Unlike other types of adverse drug reactions, the fre-
quency and severity of allergic reactions to drugs usually
are independent of the amount of drug that is adminis-
tered. Even a very small amount of a drug can trigger an
allergic reaction.

Many classes of drugs can induce allergic reactions,
resulting in a wide variety of symptoms affecting various
tissues and organs. The likelihood that a drug will cause
an allergic reaction depends in part on the chemical prop-
erties of the drug. Larger drug molecules are more likely
to cause allergic reactions than smaller drug molecules.
Larger drug molecules include the following:

e insulin

e antiserum which contains large immune-system pro-
teins called antibodies

e recombinant proteins produced by genetic engineering

Unlike most other allergens, such as pollen or mold
spores, drug molecules often are too small to be detected
by the immune system. Smaller drugs such as antibiotics
cannot induce an immune response unless they combine
with a body cell or a carrier protein in the blood. Further-
more, drug allergies often are caused by the breakdown
products or metabolites of the drug rather than by the
drug itself. Sometimes the same drug, such as penicillin,
can induce different types of allergic reactions.

IGE-MEDIATED ALLERGIES Most allergies, including
most drug allergies, occur because of a reaction with an
immune system antibody called immunoglobulin E
(IgE). The first exposure to the drug sensitizes the child’s
immune system by inducing specialized white blood
cells to produce IgE that recognizes the specific drug. On
subsequent exposure to the drug, the drug-specific IgE
antibodies bind to the drug on the surfaces of certain
cells of the immune system. This binding activates the
cells to release histamine and other chemicals that can
cause a variety of symptoms. Thus, a child who has no
reaction on first exposure to a drug may have a severe
reaction with subsequent exposure.

Drug-specific IgE antibodies may cross-react with
other drugs that have similar chemical properties,
thereby triggering an allergic reaction, as is the case in
the penicillin family. For example, the antibodies of a
child allergic to penicillin may cross-react with the anti-
biotic amoxicillin or nafcillin.

Insect stings and the intravenous injection of
certain drugs are the most common causes of
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Drug allergies/sensitivities

anaphylaxis, the most severe and frightening allergic
response. Anaphylaxis involves the entire body.
Although it is rare, several hundred Americans die of
anaphylaxis every year. Anaphylaxis is most common
in children who are allergic to penicillins and similar
drugs. These drugs cause 97 percent of all deaths from
drug allergies.

OTHER TYPES OF DRUG ALLERGIES Some drug
allergies occur via immune system components other
than IgE. Cytotoxic/cytolytic drug allergies occur when
a drug allergen that is associated with a cell membrane,
usually a blood cell, interacts with other types of antibo-
dies—called immunoglobulin G (IgG) or immunoglobu-
lin M (IgM)—along with other immune system factors.
These interactions damage or destroy body cells.

Immune complex drug allergies occur when a drug
combines with antibodies and other immune system
components to form complexes in the blood. These com-
plexes can be deposited in blood vessels and on mem-
branes, causing inflammatory reactions that may be
either localized or throughout the body. For instance,
serum sickness typically causes a rash and joint swelling
after the offending drug is administered.

T-cell-mediated allergic drug reactions require
immune system cells called T-memory cells that are spe-
cific for the drug allergen. When exposed to the allergen,
the T-cells are activated and cause an inflammatory
response. The most common example of this type of
reaction is allergic contact dermatitis that causes
inflammations of the skin.

Drug sensitivities

Drug sensitivities (also called idiosyncratic reac-
tions or unusual adverse reactions) do not involve the
child’s immune system or the release of histamine. How-
ever, the symptoms of drug sensitivities can be very
similar to the symptoms of a drug allergy. Unlike drug
allergies, sensitivities often occur upon first exposure to
a drug and do not lead to anaphylaxis.

Demographics

Anyone can develop an allergy to any drug at any
time. It is not clear why some children develop allergies
to drugs that are well tolerated by most people. It is esti-
mated that up to 10 percent of all people develop aller-
gies to penicillin or other antibiotics at some point in
their lives. Those taking multiple medications or fre-
quent courses of antibiotics appear to be more at risk for
developing drug allergies.
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The most common drug sensitivity is to aspirin.
Nearly 1 million Americans, primarily adults, are sensi-
tive to aspirin. However, many medications, including
aspirin and other non-steroidal anti-inflammatory drugs
(NSAIDs) such as ibuprofen (Advil, Motrin, and others),
can trigger an asthma attack in children. Asthma is a
common chronic respiratory condition in children.
Attacks occur when the air passages from the lungs to
the nose and mouth are narrowed causing difficulty
breathing. Aspirin and aspirin-like medications are com-
mon triggers for asthma attacks in as many as 30 percent
of asthmatic children.

Causes and symptoms
Drug allergies

Any drug (either prescription or over-the-counter)
can evoke an allergic reaction; however, antibiotics,
especially penicillin and related drugs, are the most com-
mon cause of drug allergies. Children also frequently
(i.e. to these agents more frequently than to other agents)
develop allergies to the following:

e aspirin

e sulfa-based drugs
e barbiturates

e anticonvulsants

e insulin preparations, particularly those from animal
sources

e dyes that are injected into blood vessels before taking x
rays

The symptoms of a drug allergy vary from quite
mild to life-threatening anaphylaxis. Unlike other com-
mon allergies, drug allergies often affect the entire body.
The most common symptoms of a drug allergy are skin
conditions including rash, generalized itching, and urti-
caria (hives; a very itchy rash with red swellings affect-
ing only a small area of skin or the entire body; possibly
the early symptom of anaphylaxis). The type of rash
depends on the type of allergic response.

Less common symptoms of drug allergies include
runny nose, sneezing, and congestion.

Uncommon but more serious symptoms of a drug
allergy include the following:

e nausea, vomiting, diarrhea
e abdominal pain or cramps
« fever

¢ low blood cell count

e wheezing and difficulty breathing
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¢ inflammation of the lungs, kidneys, and joints

e angioedema (a sudden swelling of the mucous mem-
branes and tissues under the skin, anywhere on the
body but especially on the face, eyes, lips, neck, throat,
and genitals)

Angioedema occurs within a few minutes of expo-
sure to the drug, often in conjunction with urticaria.
Angioedema often is asymmetrical: for example, only
one side of the lip may be affected. Swelling of the
tongue, mouth, and airways can cause difficulty speak-
ing, swallowing, or breathing. Angioedema can become
life-threatening if the swelling affects the larynx (voice
box) and the air passages become blocked. Emergency
symptoms of a drug allergy include obstruction of the
throat from swelling, severe asthma attack, and
anaphylaxis.

Allergic reactions to drugs are the most common
cause of an inflammation of the kidneys called tubuloin-
terstitial nephritis. The allergic reaction and develop-
ment of this acute condition may occur between five
days and five weeks after exposure to penicillin, sulfo-
namides, diuretics (drugs to increase urination), and
aspirin and other NSAIDs.

IGE-MEDIATED ALLERGIES IgE-mediated allergies
can be caused by the following:

e penicillin when the allergic reaction is immediate
e blood factors, including antisera
¢ hormones

e vaccines (usually an allergic reaction to some compo-
nent of the vaccine such as egg protein, gelatin, or neo-
mycin, an antibiotic)

e very rarely, local anesthetics such as Novocain

The most common symptom of an IgE-mediated
drug allergy is a rash that develops after the child has
taken the drug for several days and produced antibodies
against it.

ANAPHYLAXIS Anaphylaxis is a violent immune
system reaction that can occur when a child who has
large amounts of drug-specific IgE antibodies is
re-exposed to the drug. The antibodies bind to the drug
very rapidly causing an immediate, severe response.
Anaphylaxis most often is caused by the following:

e penicillin and related antibiotics
e streptomycin
e tetracycline

e insulin
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Analphylaxis usually begins within one to 15 min-
utes following exposure to the drug. Only rarely does the
reaction begin an hour or more after exposure. Anaphy-
laxis can progress very rapidly leading to collapse, sei-
zures, and loss of consciousness within one to two
minutes. Without treatment, cessation of breathing, ana-
phylactic shock, and death can occur within 15 minutes.
Any drug that has caused anaphylaxis in a child will
probably cause it again on subsequent exposure, unless
measures are taken to prevent it.

Symptoms of anaphylaxis include:
e urticaria on various parts of the body
e angioedema

e intense itching

o flushing of the skin

coughing and sneezing

¢ nausea, vomiting, diarrhea

abdominal pain or cramping

tingling sensations

ear throbbing

heart palpitations

uneasiness or sudden extreme anxiety

swollen throat and/or constricted air passages causing a
hoarse voice, wheezing, and difficulty breathing, the
most characteristic symptom of anaphylaxis

Constriction of the air passages in the bronchial tract
and/or throat, accompanied by shock, can cause a drastic
drop in blood pressure that may lead to the following:

o rapid pulse

o paleness

e weakness

e dizziness, lightheadedness
e slurred speech

e mental confusion

e unconsciousness
OTHER DRUG ALLERGIES Cytotoxic/cytolytic-type
drug allergies can be caused by the following:
e penicillin
e sulfonamides
e quinidine
e methyldopa

Cytotoxic/cytolytic-type of drug allergy can result
in the following:
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e immune hemolytic anemia due to the destruction of red
blood cells

e thrombocytopenia from the reduction in blood platelets
e granulocytopenia from a deficiency of a type of white

blood cell called a granular leukocyte

Drugs that can cause immune complex reactions,
such as serum sickness or drug-induced lupus syn-
dromes, include:

e hydralazine
e procainamide
e isoniazid
e phenytoin

Serum sickness (a delayed type of drug allergy that
may take one to three weeks to develop) can be caused
by an allergic reaction to penicillin or related antibiotics.
Serum sickness also can be an allergic response to ani-

mal proteins present in an injected drug. Serum sickness
is characterized by the following:

o fever

e aching joints

¢ swelling of the lymph nodes

e rash

e general body swelling

e skin lesions

e nephritis (an inflammation of the kidneys)
¢ hepatitis (an inflammation of the liver)

Some drugs, including penicillins and sulfonamides,
can cause delayed dermatologic allergic reactions. These
are various types of skin reactions, including eczema,
that do not occur immediately upon exposure to the drug.
These types of allergies are thought to be caused by

metabolites formed from the breakdown or further reac-
tion of the drug.

Drug allergies can result in hypersensitivity reac-
tions, which in turn can result in liver disorders. Such
damage can be caused by the following:

e sulfonamides
e phenothiazines
¢ halothane
¢ phenytoin
e isoniazid
Pulmonary hypersensitivity allergic reactions that

affect the lungs and result in rashes and fever may be
caused by nitrofurantoin and sulfasalazine.
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Drug sensitivities

Children may have drug sensitivities to aspirin;
other NSAIDs; opiates such as morphine and codeine;
and some antibiotics, including erythromycin and
ampicillin.

Symptoms of drug sensitivities often are very simi-
lar to those of drug allergies and include rashes, urticaria,
and angioedema.

Anaphylactoid drug reactions are similar to anaphy-
lactic reactions. However, they are caused by a drug sen-
sitivity rather than a drug allergy and can occur upon the
first exposure to a drug. Anaphylactoid reactions can
occur in response to the following:

e opiates

e radiopaque dyes (radiocontrast media) used in x-ray
procedures; 2—3% of patients have immediate general-
ized reactions to these dyes

e aspirin and other NSAIDs in some people, usually
adults

e polymyxin

e pentamidine

When to call the doctor

A physician should be consulted whenever a child
has an allergic reaction or sensitivity to a drug. The par-
ent or caregiver should seek emergency assistance if a
child has a severe or rapidly worsening allergic reaction
to a drug that includes wheezing, difficulty breathing, or
other symptoms of anaphylaxis.

Diagnosis

It is important to distinguish between an uncomfor-
table but mild side effect of a drug and an allergic reac-
tion or sensitivity which could be life-threatening. A
drug allergy or sensitivity most often is diagnosed by dis-
continuing the drug and observing whether the symp-
toms disappear.

Following a drug reaction the parent should describe
the exact course of the reaction; the type of symptoms,
when they occurred, and how long they lasted; and
whether the child had previously been exposed to the
drug. A previous allergic-type reaction to the medication
usually is considered diagnostic of a drug allergy. A
reaction upon a child’s first exposure to the drug is prob-
ably a drug sensitivity.

Further diagnosis of a drug allergy may depend on
the following:
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e a complete medical history, including all drugs taken
in the past month, when and how the child received
certain drugs, and previous drug reactions

e whether the drug is known to cause allergic reactions
e a family history of drug allergies
e the timing of symptom-onset following drug exposure

e the timing of symptom-disappearance after discontinu-
ing the drug

e the type of rash

e involvement of joints, lymph nodes, or liver
e associated viral infections

e other concurrent medications

e the presence of a chronic disease

Allergy tests

Skin prick tests or intra dermal tests to demonstrate
IgE allergies are standardized for very few medications.
Penicillin testing is standardized and can be used in
extreme situations. Incremental drug challenge tests are
also available for several drugs. These tests differ from
tests for IgE antibodies but are still useful for demon-
strating drug sensitivities. They must be done cautiously
as patients are likely to have reactions during the
challenge.

The allergist injects a tiny amount of the drug under
the skin. If the child is allergic to the drug, swelling and
itching occur at the site of injection within 15 to 20 min-
utes. Skin tests can be used to test for only a few drug
allergies, for example, for penicillin and closely related
antibiotics. Incremental challenge tests are performed
for insulin, streptokinase, chymopapain, and antiserum.

Patch tests may be used to test for allergies to drugs
that are applied to the skin such as topical antibiotics.
A patch containing a small amount of the drug is applied
to the skin to test for a localized reaction.

Desensitization is a test in which the allergist gives
the child a tiny dose of the drug—as little as 0.001 or
0.00001 of the usual dose—in its usual form—orally,
topically, or by injection. Gradually the dose is
increased, and the child’s reaction of observed. This pro-
cedure is done only in life-threatening situations, how-
ever, and only under close observation.

Treatment
Mild allergies/sensitivities

Drug allergies and sensitivities most often are trea-
ted by discontinuing the medication and replacing it with
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an alternative one. Mild symptoms usually disappear
within a few days after discontinuation of the drug.
Hives usually disappear within a few hours. Itchy rashes
and hives may be treated with over-the-counter products
such as oral antihistamines. Occasionally topical corti-
costeroid drugs are applied to the skin. Angioedema can
take hours or days to subside; however, the swelling can
be reduced with a corticosteroid or antihistamine.

Severe reactions

Severe immediate reactions occurring within one
hour of drug administration, accelerated reactions occur-
ring one to 72 hours after drug exposure, and late reac-
tions (including rash, serum sickness, or fever) that
develop more than 72 hours after drug exposure are all
treated as follows:

e discontinuation of all nonessential suspect drugs
e antihistamines for hives and rashes

e oral corticosteroids for inflammation

Severe angioedema requires an immediate injection
of epinephrine (a form of adrenaline) and further obser-
vation in a hospital.

Anaphylaxis requires an immediate injection of epi-
nephrine into a thigh muscle. Epinephrine opens the air
passageways and improves blood circulation. Intrave-
nous fluids and injections of antihistamines or corticos-
teroids such as hydrocortisone also are administered.
Cardiopulmonary resuscitation (CPR) and intubation
may be necessary.

An asthma attack that is triggered by aspirin or other
medications can be relieved by quick-relief or rescue
medications. These include:

e epinephrine

e short-acting bronchodilators such as albuterol, pro-
ventil, ventolin, or xopenex

¢ prednisone for all moderate to severe reactions

Desensitization

Desensitization or immunotherapy sometimes is
used by an allergy/immunology specialist to treat drug
allergies to insulin, penicillin, or other antibiotics. Small
amounts of the drug are injected or swallowed over a
period of hours or a few days or in slowly increasing
doses, to reduce sensitivity. Once antibiotic desensitiza-
tion has been achieved, the full course of antibiotic treat-
ment is followed. The procedure must be repeated if the
drug has been discontinued for more than 72 hours.
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KEY TERMS

Allergen—A foreign substance that provokes an
immune reaction or allergic response in some sensi-
tive people but not in most others.

Anaphylactoid—A non-allergic sensitivity response
resembling anaphylaxis.

Anaphylaxis—Also called anaphylactic shock; a
severe allergic reaction characterized by airway
constriction, tissue swelling, and lowered blood
pressure.

Angioedema—Patches of circumscribed swelling
involving the skin and its subcutaneous layers, the
mucous membranes, and sometimes the organs fre-
quently caused by an allergic reaction to drugs or
food. Also called angioneurotic edema, giant urti-
caria, Quincke’s disease, or Quincke’s edema.

Antibody—A special protein made by the body’s
immune system as a defense against foreign material
(bacteria, viruses, etc.) that enters the body. It is
uniquely designed to attack and neutralize the speci-
fic antigen that triggered the immune response.

Antihistamine—A drug used to treat allergic condi-
tions that blocks the effects of histamine, a substance
in the body that causes itching, vascular changes,
and mucus secretion when released by cells.

Antiserum—Human or animal blood serum contain-
ing specific antibodies.

Sometimes desensitization is used for non-IgE-
mediated drug reactions. Desensitization may take up to
a month for the following:

e aspirin

e alloprinol

e gold

e sulfamethoxazole

e sulfasalazine

Prognosis

Mild symptoms of a drug allergy usually disappear
without treatment within a few days of discontinuing the
drug. Although children may lose their sensitivity to
penicillin, if the reaction was urticarial or anaphylaxis,
they are not re-challenged with the drug for safety rea-
sons (i.e. it is not possible to predict who has lost sensi-
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Corticosteroids—A group of hormones produced
naturally by the adrenal gland or manufactured
synthetically. They are often used to treat inflamma-
tion. Examples include cortisone and prednisone.

Cytotoxic—The characteristic of being destructive
to cells.

Epinephrine—A hormone produced by the adrenal
medulla. It is important in the response to stress and
partially regulates heart rate and metabolism. It is
also called adrenaline.

Histamine—A substance released by immune sys-
tem cells in response to the presence of an allergen.
It stimulates widening of blood vessels and in-
creased porousness of blood vessel walls so that
fluid and protein leak out from the blood into the
surrounding tissue, causing localised inflammation
of the tissue.

Immunoglobulin E (IgE)—A type of protein in blood
plasma that acts as an antibody to activate allergic
reactions. About 50% of patients with allergic disor-
ders have increased IgE levels in their blood serum.

Radiopaque dyes, radiocontrast media—Injected
substances that are used to outline tissues and organs
in some x-ray and other radiation procedures.

Urticaria—An itchy rash usually associated with an
allergic reaction. Also known as hives.

tivity). In rare cases drug allergies may cause severe
asthma attacks, anaphylaxis, or death.

Prevention

Drug allergies are unpredictable because they occur
after a child has been exposed to the drug one or more
times. The major prevention for known drug allergies
and sensitivities is to avoid those drugs and to inform all
physicians, hospital personnel, and dentists of the aller-
gies or sensitivities before treatment. In the case of a ser-
ious drug allergy, the child should wear a medical alert
necklace or bracelet or carry a card (Medic-Alert and
others) at all times to alert emergency medical
personnel.

Children with allergies or sensitivities to aspirin
should avoid all aspirin-containing drugs. Such children
usually can tolerate acetaminophen and non-acetylated
salicylates such as sodium salicylate and salsalate.
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If a child is allergic to a drug for which there is no
substitute, sometimes the dosage can be reduced to pre-
vent an allergic reaction. If the allergy is mild and the
drug cannot be discontinued, the physician may decide
to pretreat the allergy, with an antihistamine such as
diphenhydramine or a corticosteroid such as prednisone,
before the drug is administered to reduce or eliminate
the allergic reaction. The physician also may “treat
through™ the allergy by prescribing antihistamines and
corticosteroids during drug administration.

Some disorders cannot be diagnosed without the use
of radiopaque dyes. Special dyes that reduce the risk of
an anaphylactoid reaction can be used. Children at risk
for reaction to such dyes may be premedicated with anti-
histamines and corticosteroids alone or in combination
with beta-adrenergic agents before the dye is injected.
Premedications include the following:

e prednisone
e diphenhydramine

e ephedrine

Parental concerns

When a child is given a new medication or starts a
new course of treatment with a previous medication, par-
ents should watch closely for symptoms of a drug allergy
or sensitivity.

If a child suffers a mild to moderate allergic reaction
or sensitivity to a drug, the parent should take the follow-
ing steps:

e stay calm and reassure the child; anxiety can worsen
the symptoms

e apply calamine lotion and cold cloths for an itchy rash;
do not use medicated lotions

e observe the child for signs of increasing distress

If a child shows signs of a severe allergic reaction or
sensitivity, the parent or caregiver should:
e inject allergy medication if it is available

e check the child’s air
circulation

passage, breathing, and

e call 911 or other emergency assistance if the child is
having difficulty breathing, becomes very weak, or
loses consciousness

e begin rescue breathing or CPR if necessary

e calm and reassure the child
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e inject emergency allergy medicine if available; do not
give oral medication if the child is having difficulty
breathing

e prevent shock by laying the child flat, elevating the
feet, and covering the child with a coat or blanket

In the case of a severe allergic reaction, a parent
should not:

e assume that any pretreatment with allergy medication
will protect the child

e place a pillow under the child’s head if the child is hav-
ing trouble breathing since this could block the air
passage

e give the child anything by mouth
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DTP vaccine

I DTP vaccine
Definition

DTP vaccine confers immunity to diphtheria, teta-
nus, and pertussis. The vaccine used in the United States
is actually multiple diphtheria and tetanus toxoids com-
bined with acellular pertussis (DTaP). The original vac-
cine, which as of 2004 was still used in other parts of the
world, contains whole cells of Bordatella pertussis, the
organism that causes pertussis, better known as whoop-
ing cough. The whole cell vaccine is more likely to
cause adverse effects and does not provide any greater
immunity.

Description

DTP vaccine conveys immunity to three different
infectious diseases:

¢ Diphtheria is a potentially fatal disease that usually
involves the nose, throat, and air passages, but may
also infect the skin. Its most striking feature is the for-
mation of a grayish membrane covering the tonsils and
upper part of the throat. It is caused by Corynebacter-
ium diphtheriae. Routine vaccination has almost era-
dicated diphtheria from the United States, but it is still
seen in many parts of the world.

Tetanus, sometimes called lockjaw, is a disease caused
by the toxin of Clostridium tetani. The disease affects
the central nervous system and causes painful muscle
contractions. Food is not given by mouth to those with
muscle spasm but may be given via nasogastric tube or
intravenously. Tetanus is often fatal.

Pertussis, also called whooping cough, is a respiratory
disease caused by Bordatella pertussis. The name
comes from a typical cough which starts with a deep
inhalation, followed by a series of quick, short coughs
that continues until the air is expelled from the lungs,
and ends with a long shrill, whooping inhalation. Per-
tussis is very contagious and usually affects young
children.

General use

Diphtheria and tetanus toxoids and acellular pertus-
sis, taken together, provides immunity against
diphtheria, tetanus, and whooping cough. The vaccine is
normally given to children somewhere between the ages
of two months and seven years of age (prior to their
seventh birthday). Because these diseases can pose a
severe problem in early childhood, the shots should be
given as early in life as possible.
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Precautions

DTP vaccine should not be given to children seven
years of age or older. Moreover, children who are aller-
gic to any component of the vaccine should not receive
the drug. Because there are several different brands on
the market, some children may be allergic to one brand
and not to another. Because some of the bacterial cul-
tures are grown in beef broth, the injections may be inad-
visable for children who are allergic to beef. Children
who have an allergic reaction after the first shot should
be referred to an allergist before continuing with the
DTP injections. Children who within a week after vacci-
nation develop encephalopathy that cannot be traced to
any other cause should not receive further injections.
These children may be treated with DT (diphtheria-teta-
nus) vaccine. Also, DTP vaccine should be used with
caution in patients who are receiving anticoagulant ther-
apy. If a patient with a history of fevers and febrile con-
vulsions is to be given DTP, the patient should receive
acetaminophen at the time of the injection and for the
following 24 hours.

Side effects

DPT vaccine has been associated with allergic reac-
tions and with encephalopathy, both of which are rare
but severe conditions. Other risks are common but
minor:

» redness, irritation, and itching at injection site
o fever

¢ loss of appetite

e drowsiness

e irritability

Interactions

Because DTP vaccine is injected deep into the mus-
cle, it should be given with care to patients receiving
anticoagulant therapy. Also, immunosuppressant drugs,
including steroids and cancer drugs, may reduce the
ability of the body to produce antibodies in response to
DTP vaccine.

Parental concerns

DTP is given in a series of four doses. Usually, the
doses are given at two, four, and six months of age and at
17 to 20 months of age. While the customary age for the
first dose is two months, it may be given as early as six
weeks of age and up to the seventh birthday. The interval
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Encephalopathy—Any abnormality in the structure
or function of brain tissues.

Larynx—Also known as the voice box, the larynx
is the part of the airway that lies between the phar-
ynx and the trachea. It is composed of cartilage
that contains the apparatus for voice production—
the vocal cords and the muscles and ligaments that
move the cords.

Toxin—A poisonous substance usually produced
by a microorganism or plant.

between the third and fourth dose should be at least six
months.

Although there have been warnings about severe,
even fatal reactions to DTP vaccine, these reactions
were seen in about one in 140,000 cases with whole
cell DTP. The risk with DTaP is considerably lower.
Children who had seizures due to the vaccine normally
made a full recovery with no neurologic problems
afterward. Five well-designed studies failed to show a
link between DTP vaccine and any chronic nerve
conditions.

The most serious risk of DTaP vaccine is a severe
allergic reaction. These reactions, which also occur in
response to other vaccines, are potentially fatal. Pre-term
infants should be vaccinated according to their chronolo-
gical age from birth. Interruption of the recommended
schedule with a delay between doses should not interfere
with the final immunity achieved. There is no need to
start the series over again, regardless of the time between
doses.

See also Vaccination.
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I Duodenal obstruction
Definition

Duodenal obstruction is a partial or complete
obstruction of the duodenum, the first part of the small
intestine. Obstruction prevents food from passing
through the digestive tract, interfering with digestion and
nutrition.

Description

The duodenum is the first part of the small intestine,
extending from the valve at the bottom of the stomach
that regulates stomach emptying (pylorus valve) to the
second part of the small intestine (jejunum). It is a short
but often troublesome section of the digestive tract. The
stomach, gallbladder, and pancreas each empty their
contents into the duodenum in anticipation of digestion.
Obstruction prevents the normal passage of stomach con-
tents into the duodenum and keeps the gallbladder and
pancreas from draining their secretions. This problem
can lead to a number of conditions and complications
involving digestion, nutrition, and fluid balance. In
infants and children, congenital defects (anomalies)
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usually cause duodenal obstruction, and symptoms are
present at birth or shortly after when the infant attempts
to feed.

When obstruction occurs, regardless of cause,
food, gas, and secretions from within the intestine will
accumulate above the point of obstruction, bloating
(distending) the affected portion of intestine. Infection
of peritoneal tissue lining the intestines and the abdo-
men (peritonitis) may result from bacteria growing in
the accumulation of undigested material. As the disten-
tion increases, fluids continue to increase, and the
intestine absorbs less. The fluid accumulation and
reduced absorption lead to bilious vomiting, which is
the vomitus will appear greenish, the classic sign of
upper intestinal obstruction. Persistent vomiting or
diarrhea (which can occur in a partial blockage) can
result in dehydration. Fluid imbalances upset the bal-
ance of specific essential chemicals (electrolytes) in the
blood, which can cause complications such as irregular
heartbeat and, without correction of the electrolyte
imbalance, shock.

In newborns, congenital duodenal obstruction can
occur when the duodenal channel (duodenal lumen) is
not correctly formed (recanalized) during fetal develop-
ment. The duodenum may have a membrane reducing
the channel size (lumen), or two blind pouches instead
of one duodenal channel, or a gap or flap of tissue may
be present. In each case, the channel is not be suffi-
ciently developed at birth or sufficiently open to allow
the passage of food and liquid, resulting in poor diges-
tion and poor nutrition. This condition is known as
duodenal atresia, and it results in duodenal obstruction.
About 30 to 50 percent of infants born with duodenal
atresia also have Down syndrome, and some have car-
diac abnormalities as well. Duodenal atresia can occur
with other conditions such as a narrowing of the duode-
nal lumen (duodenal stenosis) or twisting of the duode-
num around itself (duodenal volvulus). It may also
occur in combination with volvulus in another part of
the bowel below the duodenum. Inflammation of the
pancreas (pancreatitis) may also accompany duodenal
atresia.

Malrotation of the duodenum is a more common
cause of duodenal obstruction, typically appearing in the
first few weeks of life. In malrotation, the duodenum is
usually coiled to the right, causing obstruction of the
duodenum and failure of the stomach contents to pass
through to the next portion of small intestine. Malrota-
tion may also involve the presence of Ladd’s bands,
abnormal folds or bands of tissue under tension across
the lumen of the duodenum. Malrotation can also occur
with duodenal volvulus or volvulus lower in the bowel.
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With volvulus, it can result in serious consequences by
cutting off the supply of blood to a portion of bowel
(strangulation), reducing the flow of oxygen to bowel tis-
sue (ischemia), and leading to tissue death (gangrene)
and shock or to rupture (perforation) of the intestine. Sur-
gery is required immediately to correct this type of duo-
denal obstruction.

Demographics

Duodenal atresia, one of the causes of duodenal
obstruction, affects one in 10,000 live births in the
United States and is found equally among boys and girls
and more often among premature births. Intestinal mal-
rotation is a more common cause, occurring in one in
500 live births, although only a small percentage of these
have duodenal malrotation. The male to female ratio
is two to one in the first year of life and then becomes
equal.

Causes and symptoms

Obstruction of the duodenum occurs in infants as
a result of congenital causes. The duodenal channel
may be underdeveloped (duodenal hypoplasia), nar-
rowed (duodenal stenosis), or the duodenum channel
may not be properly formed (duodenal atresia). Mal-
rotation or coiling of the duodenum can also obstruct
the duodenum, sometimes accompanied by volvulus,
a twisting of the duodenum around itself. As of 2004
the specific cause of these congenital defects was not
known.

Vomiting is the prevailing symptom of duodenal
obstruction and may occur in the first day of life. The
vomitus will be greenish (bilious) because it contains
bile from the gallbladder. An infant will vomit feedings,
lose weight, and be restless and irritable. Other symp-
toms may include difficulty breathing, excessive saliva-
tion and drooling, the presence of a palpable mass in the
abdomen, yellow-tinted skin (jaundice), and failure to
respond (lethargy). If the duodenum is twisted as in vol-
vulus, the newborn may have a distended abdomen and
bloody diarrhea.

When to call the doctor

Frequent or constant vomiting, unsuccessful feed-
ing, and poor weight gain should be reported to the
pediatrician as soon as noted. If an infant in the first few
weeks of life pulls the knees up and intermittently cries
in pain along with frequent vomiting, the pediatrician
should be consulted immediately, and examination in the
emergency department of the hospital may be necessary.

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH



KEY TERMS

Anastomosis—Surgical reconnection of two ducts,
blood vessels, or bowel segments to allow flow
between the two.

Anomaly—Something that is different from what is
normal or expected. Also an unusual or irregular
structure.

Atresia—The congenital absence of a normal body
opening or duct.

Bowel—The intestine; a tube-like structure that
extends from the stomach to the anus. Some diges-
tive processes are carried out in the bowel before
food passes out of the body as waste.

Congenital—Present at birth.

Contrast agent—Also called a contrast medium, this
is usually a barium or iodine dye that is injected into
the area under investigation. The dye makes the
interior body parts more visible on an x-ray film.

Electrolytes—Salts and minerals that produce elec-
trically charged particles (ions) in body fluids.
Common human electrolytes are sodium chloride,
potassium, calcium, and sodium bicarbonate. Elec-
trolytes control the fluid balance of the body and are
important in muscle contraction, energy generation,

Diagnosis

Abdominal x rays will be performed and will
typically show what is called the -characteristic
“double bubble,”” a combination of air bubbles in the
stomach and a dilated duodenum. An echocardiogram
and chest x rays may be done to evaluate the infant
for any other possible abnormalities, including car-
diac defects and abnormal development of the pan-
creas, which is often associated with duodenal
obstruction. If malrotation is suspected, contrast-
enhanced x rays of the upper intestinal region are
usually able to visualize the twisted duodenum.
Ultrasound imaging may also be used to evaluate
these conditions.

Diagnostic tests performed in the clinical
laboratory will include a complete blood count
(CBC), electrolytes (sodium, potassium, chloride),
blood urea nitrogen (BUN), and other blood chemis-
tries, especially to evaluate kidney and pancreas
function. A urinalysis will be performed. Coagula-
tion tests may be performed if the child is going to
have surgery.
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and almost all major biochemical reactions in the
body.

Gangrene—Decay or death of body tissue because
the blood supply is cut off. Tissues that have died in
this way must be surgically removed.

Hypoplasia—An underdeveloped or incomplete tis-
sue or organ usually due to a decrease in the number
of cells.

Ischemia—A decrease in the blood supply to an area
of the body caused by obstruction or constriction of
blood vessels.

Lumen—The inner cavity or canal of a tube-shaped
organ, such as the bowel.

Peritonitis—Inflammation of the peritoneum. It is
most often due to bacterial infection, but can also be
caused by a chemical irritant (such as spillage of
acid from the stomach or bile from the gall bladder).

Shock—A medical emergency in which the organs
and tissues of the body are not receiving an adequate
flow of blood. This deprives the organs and tissues of
oxygen and allows the build-up of waste products.
Shock can be caused by certain diseases, serious
injury, or blood loss.

Treatment

Duodenal obstruction requires surgery, but it is not
always urgent. Treatment may be delayed to evaluate or
treat other life-threatening congenital anomalies. A naso-
gastric tube will first be placed through the infant’s nose
down into the stomach to decompress both the stomach
and duodenum. Intravenous fluids may be given to main-
tain fluid levels and urine output or to correct dehydra-
tion that already has occurred. Electrolyte solutions may
be given intravenously to restore electrolyte balance.
Surgery to correct duodenal atresia is usually duodeno-
duodenostomy. It involves opening the duodenum chan-
nel along its length from the stomach to the next portion
of intestine, correcting the duodenal lumen end to end
(gastrojejunal anastomosis) so that it is a fully open
channel.

Ladd’s procedure is used to surgically correct mal-
rotation. The abdomen is opened and the large intestine
is placed to the left side in order for the doctor to perform
the surgery. The appendix is usually removed to avoid a
later diagnosis of appendicitis. The malrotation, steno-
sis, or membranous bands are corrected surgically so that
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the duodenum has a normal opening and connects prop-
erly to the stomach and jejunum. Broad-spectrum anti-
biotics may be given to help avoid infection.

Prognosis

Prognosis will depend on the type and extent of the
obstruction, the infant’s age at diagnosis, the infant’s
overall condition, and the presence and severity of any
other congenital anomalies. Survival rates for surgical
repair of the duodenum is greater than 90 percent,
regardless of the cause. Most children do not have conti-
nuing digestive problems. Complications occur in 12 to
15 percent of those undergoing surgery. Complications
can include other digestive disorders such as intestinal
motility, duodenogastric reflux, gastritis, peptic ulcers,
and megaduodenum. If malrotation or duodenal volvulus
has caused the blood supply to be cut off in a portion of
the intestine before surgery, death of intestinal tissue can
result and life-threatening gangrene can develop. Wide-
spread infection (peritonitis) may also develop from bac-
teria growing in the accumulation of undigested material
above the obstruction. Mortality in infants who have
gangrene or peritonitis is particularly high in those with
other defects.

Prevention

No specific measures are recommended to prevent
congenital anomalies that result in duodenal obstruction.

Parental concerns

In most cases, parents do not know before the birth
of the child that an intestinal obstruction is present,
although sometimes examination of the amniotic fluid
during pregnancy (amniocentesis) alerts the obstetri-
cian of possible abnormalities and prepares parents for
the diagnosis. If obstruction is suspected or diagnosed in
the first few days of the child’s life, parents may be con-
cerned about the risks associated with surgery and possi-
ble complications in infancy or early childhood. Parents
can be reassured that newer surgical techniques have
constantly improved the outcome of surgeries for intest-
inal obstruction, including duodenal obstruction. Diag-
nosed early, intestinal obstruction can be corrected with
few complications, and a child who does not have other
congenital problems usually is able to resume normal
development.
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I Dwarfism
Definition

Dwarfism is a term applied broadly to a number of
conditions resulting in unusually short stature.

Description

While dwarfism is sometimes used to describe
achondroplasia, a condition characterized by short sta-
ture and disproportionately short arms and legs, it is also
used more broadly to refer to a variety of conditions
resulting in unusually short stature in both children and
adults. In some cases physical development may be dis-
proportionate, as in achondroplasia, but in others the
parts of the body develop proportionately. Short stature
may be unaccompanied by other symptoms, or it may
occur together with other problems, both physical and
mental.

There are many conditions and diseases that can
cause short stature. Some of these conditions involve a
primary bone disorder, namely that the bones do not
grow and develop normally. These conditions are called
skeletal dysplasia. Over 500 specific skeletal dysplasias
have been identified. Of these, Achondroplasia is the
most common, affecting about 80 percent of all little
people. An individual with achondroplasia has dispro-
portionate short stature.

The four most common causes of dwarfism in
children are achondroplasia, Turner syndrome, in-
adequate pituitary function (pituitary dwarfism), and
lack of emotional or physical nurturance. Achondro-
plasia (short-limbed dwarfism) is a genetic disorder that
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impairs embryonic development, resulting in abnormal-
ities in bone growth and cartilage development. It is one
of a class of illnesses called chondrodystrophies, all of
which involve cartilage abnormalities and result in short
stature. In achondroplasia, the long bones fail to develop
normally, making the arms and legs disproportionately
short and stubby (and sometimes curved). Overly long
fibulae (one of two bones in the lower leg) cause the
bowlegs that are characteristic of the condition. In addi-
tion, the head is disproportionately large and the bridge
of the nose is depressed. Persons with achondroplasia are
3-5 feet (91-152 cm) tall and of normal intelligence.
Their reproductive development is normal, and they
have greater than normal muscular strength. The condi-
tion occurs in one out of every 10,000 births, and its pre-
valence increases with the age of the parents, especially
the father. Many infants with the condition are stillborn.

Turner syndrome is a chromosomal abnormality
occurring only in females in whom one of the X chromo-
somes is missing or defective. Girls with Turner syn-
drome are usually between 4.5 and 5 feet (137—-152 cm)
tall. Their ovaries are undeveloped, and they do not
undergo puberty. Besides short stature, other physical
characteristics include a stocky build and a webbed neck.

Pituitary dwarfism is a result of growth hormone
deficiency. The deficiency may be genetic or the result
of a severe brain injury. When untreated, skeletal growth
is extremely slow, and puberty may or may not occur.
Development can be normalized with the regular admin-
istration of synthetic hormones.

Parental neglect and malnourishment can cause a
child to fail to grow properly. Infants in particular need
physical comfort as well as caloric nourishment in order
to thrive.

Demographics

Adult males under 5 feet (1.5 m) tall and females
under 4 feet 8 inches (1.4 m) are classified as being
short-statured. Children are considered unusually short if
they fall below the third percentile of height for their age
group. In 2004 there were approximately 5 million peo-
ple of short stature (for their age) living in the United
States, of whom 40 percent were under the age of 21.

Achondroplasia occurs in all races and with equal
frequency in males and females and affects about one in
every 40,000 children. The prevalence of Turner syn-
drome is widely reported as being approximately one per
2,500 live female births.

In 2004, more than 20,000 children in United States
were receiving supplemental growth hormone (GH) ther-

GALE ENCYCLOPEDIA OF CHILDREN’S HEALTH

apy. It is estimated that about one-fourth of them had
organic causes of GH deficiencies. There appears to be
no racial or ethnic component to pituitary dwarfism, but
males seem to be afflicted more often than females.

Causes and symptoms

Some prenatal factors known to contribute to growth
retardation include a variety of maternal health pro-
blems, including toxemia, kidney and heart disease,
infections such as rubella and maternal malnutrition.
Maternal age is also a factor (adolescent mothers are
prone to have undersize babies), as is uterine constraint
(which occurs when the uterus is too small for the baby).
Possible causes that center on the fetus rather than the
mother include chromosomal abnormalities, genetic and
other syndromes that impair skeletal growth, and defects
of the placenta or umbilical cord. Environmental factors
that influence intrauterine growth include maternal use
of drugs (including alcohol and tobacco). Some infants
who are small at birth (especially twins) may attain nor-
mal stature within the first year of life, while others
remain small throughout their lives.

Endocrine and metabolic disorders are another
important cause of growth problems. Growth can be
impaired by conditions affecting the pituitary, thyroid,
parathyroid, and adrenal glands (all part of the endocrine
system). Probably the best known of these conditions is
growth hormone deficiency, which is associated with the
pituitary and hypothalamus glands. If the deficiency
begins prenatally, the baby will still be of normal size
and weight at birth but will then experience slowed
growth. Weight gain still tends to be normal, leading to
overweight and a higher than average proportion of body
fat. The facial structures of children with this condition
are immature, making them look younger than their
actual age. Adults in whom growth hormone deficiency
has not been treated attain a height of only about 2.5 feet
(76 cm). They also have high-pitched voices, high fore-
heads, and wrinkled skin. Another endocrine disorder
that can interfere with growth is hypothyroidism, a con-
dition resulting from insufficient activity of the thyroid
gland. Affecting one in 4,000 infants born in the United
States, it can have a variety of causes, including underde-
velopment, absence, or removal of the thyroid gland,
lack of an enzyme needed for adequate thyroid function,
iodine deficiency, or an under-active pituitary gland. In
addition to retarding growth, it can cause mental retar-
dation if thyroid hormones are not administered in the
first months of an infant’s life. If the condition goes
untreated, it causes impaired mental development in 50
percent of affected children by the age of six months.

645

wsipemQ



Dwarfism

About 15 percent of cases of short stature in children
is caused by chronic diseases, of which endocrine disor-
ders are only one type. Many of these conditions do not
appear until after the fifth year of life. Children with
renal disease often experience growth retardation, espe-
cially if the condition is congenital. Congenital heart
disease can cause slow growth, either directly or through
secondary problems. Short stature can also result from a
variety of conditions related to inadequate nutrition,
including malabsorption syndromes (in which the body
is lacking a substance—often an enzyme—necessary for
proper absorption of an important nutrient), chronic
inflammatory bowel disorders, caloric deficiencies, and
zinc deficiency. A form of severe malnutrition called
marasmus retards growth in all parts of the body, includ-
ing the head (causing mental retardation as well). Maras-
mus can be caused by being weaned very early and not
adequately fed afterwards; if the intake of calories and
protein is limited severely enough, the body wastes
away. Although the mental and emotional effects of the
condition can be reversed with changes in environment,
the growth retardation it causes is permanent. On occa-
sion, growth retardation may also be caused solely by
emotional deprivation.

When to call the doctor

Growth problems should be tracked and addressed
by a doctor at a child’s regular check-ups. If the child is
consistently below the fifth percentile on standard
growth charts or if a child stops growing at all, the par-
ent(s) should discuss the implications with the child’s
pediatrician.

Diagnosis

Dwarfism is determined by direct measurement of a
person’s height. Achondroplasia can be detected through
prenatal screening. X rays of the long bones may be per-
formed in a newborn. Pituitary dwarfism can be diag-
nosed with blood tests for growth hormones or MRI of
the head.

Treatment

Since growth problems are so varied, there is a wide
variety of treatments for them, including nutritional
changes, medications to treat underlying conditions, and,
where appropriate, hormone replacement therapy. There
is no specific treatment for achondroplasia, besides treat-
ing any orthopedic problems that may arise.

More than 150,000 children in the United States
receive growth hormone therapy to remedy growth retar-
dation caused by endocrine deficiencies. Growth hor-
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Young female dwarf standing next to a boy of nhormal stature.
(Photograph by Dr. Richard Pauli. U. of Wisconsin, Madison, Clin-
ical Genetics Center.)

mone for therapeutic purposes was originally derived
from the pituitary glands of deceased persons. However,
natural growth hormone, aside from being prohibitively
expensive, posed health hazards due to contamination. In
the 1980s, men who had received growth hormone ther-
apy in childhood were found to have developed Kreuz-
feldt-Jakob disease, a fatal neurological disorder. Since
then, natural growth hormone has been replaced by a bio-
synthetic hormone that received FDA approval in 1985.

Prognosis

People who are short statured have approximately
normal life expectancy. Administration of human growth
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Achondroplasia—A congenital disturbance of
growth plate development in long bones that
results in a person having shortened limbs and a
normal trunk.

Midget—An individual who is short statured but
has normal body proportions. The term is consid-
ered to be offensive.

hormone may increase their adult height although they
are unlikely to attain normal height. Those with achon-
droplasia seldom reach 5 feet (1.5 m) in height.

Prevention

There is no known way to prevent dwarfism because
it results from genetic causes. Short stature as a result of
parental neglect can be prevented. Education of the par-
ents on the needs of the child is necessary, or the child
may be removed from parental custody.

Nutritional concerns

Persons who have short stature should eat nutrition-
ally sound, balanced meals. Their caloric requirements
are slightly less than those of people who have normal
height.

Parental concerns

Parents of children who are short statured should
provide the same love and support as they would to any
other child. In addition, they should offer counseling to
help their children cope with their smaller stature. Ade-
quate medical treatment should be provided to assure the
best possible outcome.

See also Pituitary dwarfism; Turner syndrome.
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I Dyslexia
Definition

Dyslexia is a learning disability characterized by
problems in reading, spelling, writing, speaking, or lis-
tening. It results from the inability to process graphic
symbols. In many cases, dyslexia appears to be inherited.

Description

The word dyslexia is derived from the Greek word,
dys (meaning poor or inadequate) and the word lexis
(meaning words or language). Dyslexic children seem to
have trouble learning early reading skills, problems hear-
ing individual sounds in words, analyzing whole words in
parts, and blending sounds into words. Letters such as
“d” and “b” may be confused. Often a child with dys-
lexia has a problem translating language into thought
(such as in listening or reading), or translating thought
into language (such as in writing or speaking). Dyslexia is
also referred to as developmental reading disorder (DRD).

Dyslexia is a problem involving higher (cortical)
processing of symbols in the brain. Most children with
dyslexia are of normal intelligence; many have above-
average intelligence. However, when a child is dyslexic,
there is often an unexpected difference between achieve-
ment and aptitude. Each child with dyslexia has different
strengths and weaknesses, although many have unusual
talents in art, athletics, architecture, graphics, drama,
music, or engineering. These special talents are often in
areas that require the ability to integrate sight, spatial
skills, and coordination.

Common characteristics of a child with dyslexia
include problems with:

¢ identifying single words

e understanding sounds in words, sound order, or thymes

e spelling

e transposing letters in words

¢ handwriting

e reading comprehension

e the spoken language

¢ understanding directions

e understanding opposites, such as up/down or early/late
Social and emotional difficulties often accompany

this disorder, as children are unable to meet expectations

of parents and teachers and feel frustrated at their inabil-

ity to achieve their goals. They may have a negative self-
image and become angry, anxious, and depressed.

648

Demographics

About 15-20 percent of the population of the United
States has a language-based learning disability. Of stu-
dents with specific learning disabilities receiving special
education services, 70-80 percent have deficits in read-
ing. With such a high incidence, there is a question as to
whether this is really a difference in learning style rather
than a true “disability.” The condition affects males
more than females, and appears in all ages, races, and
income levels.

Causes and symptoms

The underlying cause of dyslexia is not known,
although research suggests the condition is often inher-
ited. In 1999, The Centre for Reading Research in Nor-
way presented the first research to study the largest
family with reading problems ever known. By studying
the reading and writing abilities of close to 80 family
members across four generations, the researchers
reported, for the first time, that chromosome 2 can be
involved in the inheritability of dyslexia. When a fault
occurs on this gene, it leads to difficulties in processing
written language. Previous studies have pointed out lin-
kages of other potential dyslexia genes to chromosome
1, chromosome 15 (DYX1 gene), and to chromosome 6
(DYX2 gene). The researchers who pinpointed the loca-
lized gene on chromosome 2 (DY X3) hope that this find-
ing will lead to earlier and more precise diagnoses of
dyslexia.

Research suggests a possible link with a subtle
visual problem that affects the speed with which affected
people can read. Anatomical and brain imagery studies
show differences in the way the brain of a dyslexic child
develops and functions.

Indicators of dyslexia include:
» possible family history of learning disorders
e difficulty learning to recognize written words
e difficulty rhyming

e difficulty determining the meaning (idea content) of a
single sentence

e writing or arithmetic learning problems

When to call the doctor
The doctor should be called if a child appears to

have difficulty learning to read or exhibits any symptoms
of dyslexia.
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Diagnosis

Anyone who is suspected to have dyslexia should
have a comprehensive evaluation, including medical,
psychological, behavioral, hearing, vision, and intelli-
gence testing. The test should include all areas of learn-
ing and learning processes, not only reading. Other
causes of learning disabilities, such as attention deficit
hyperactivity disorder (ADHD), affective disorders (e.g.
depression or anxiety), central auditory processing dys-
function, pervasive developmental disorders, and phy-
sical or sensory impairments, must be ruled out before
the diagnosis of dyslexia can be confirmed. A child of
any age may be evaluated for dyslexia using an age-
appropriate battery of tests.

Test results are used to determine eligibility for spe-
cial education services in many states as well as eligibil-
ity for programs in colleges and universities. They
provide a basis for making educational recommenda-
tions, and determine the baseline for evaluation of
improvement in the child’s performance. In the United
States, the Individuals with Disabilities Education Act
(IDEA), Section 504 of the Rehabilitation Act of 1973
and the Americans with Disabilities Act (ADA) define
the rights of children with dyslexia and other learning
disabilities. These children are legally entitled to special
services to help them overcome and accommodate their
learning problems, including education programs to
meet their needs. The Acts also protect people with dys-
lexia against unfair and illegal discrimination.

As further research pinpoints the genes responsible
for some cases of dyslexia, there is a possibility that ear-
lier testing will be established to allow for timely inter-
ventions to prevent the onset of the condition and treat it
when it does occur. Unfortunately, in many schools, a
child is not identified as having dyslexia until after
repeated failures.

Treatment

Dyslexia is a life-long condition, but with proper
intervention, a child can learn to read and/or write well.
When a child is diagnosed with dyslexia, the parents
should find out from the school or the diagnostician
exactly what the problem is, what method of teaching is
recommended, and why a particular method is
suggested.

The primary focus of treatment is aimed at solving
the specific learning problem of each affected child.
Most often, this may include modifying teaching meth-
ods and the educational environment, since traditional
educational methods will not always be effective with a
dyslexic child. An Individual Education Plan (IEP)
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A student with dyslexia has difficulty copying words. (© Wil
& Deni Mcintyre/Science Source, National Audubon Society Col-
lection/Photo Researchers, Inc.)

should be created for each child, reflecting his or her spe-
cific requirements. Special education services may
include specialist help by an instructor specifically
trained to teach dyslexic students through individualized
tutoring or special day classes. It is important to teach
these students using all the senses—hearing, touching,
writing, and speaking—through a multi-sensory
program.

People with dyslexia need a structured language
program, with direct instruction in the letter-sound sys-
tem. Teachers must provide the rules governing written
language. Most experts agree that the teacher should
emphasize the association between simple phonetic units
with letters or letter groups, rather than an approach that
stresses memorizing whole words.

To assist with associated social and emotional diffi-
culties, teachers must use strategies that will help the
child find success in academics and personal relation-
ships. Such strategies include rewarding efforts and not
just the results, helping the child set realistic goals, and
encouraging the child to do volunteer work that requires
empathy and a social conscience (for example, a child
with dyslexia who does well in science or math could
serve as a peer tutor in those subjects or could tutor a
younger child with dyslexia). Psychological counseling
may also be helpful.

Prognosis

There is a great deal of variation among different
people with dyslexia, producing different symptoms and
degrees of severity. The prognosis depends on the sever-
ity of the disability, but is usually good if the condition is
diagnosed early, the intervention used is effective and
appropriate for the specific child, and if the child has a
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KEY TERMS

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.

Learning disorders—Academic difficulties experi-
enced by children and adults of average to above-
average intelligence that involve reading, writing,
and/or mathematics, and which significantly inter-
fere with academic achievement or daily living.

Spatial skills—The ability to locate objects in a
three-dimensional world using sight or touch.

strong self-image and supportive family, friends, and tea-
chers. However, difficulties with reading may persist
throughout adulthood, which may result in occupational
problems in certain careers. However, many successful
people, such as Erin Brockovich and Whoopi Goldberg,
have dyslexia.

Prevention

Since learning disorders often run in families,
affected families should try to recognize learning disabil-
ity problems early. For families without a previous his-
tory of learning disabilities, an intervention can begin as
early as preschool or kindergarten if teachers detect
early signs.

Parental concerns

There are many resources available to aid parents in
helping their children. For example, the International
Dyslexia Association (<http://interdys.org>) provides
extensive information for parents, teachers, and children.
Parents are encouraged to utilize these resources to
ensure their child’s success in school and in interactions
with their peers and later as working adults. They must
also guard against feeling that the child is lazy or not try-
ing hard. Instead, they should provide a supportive and
loving environment.

Dyslexia may have an impact upon the child’s
family. Non-dyslexic siblings may be jealous of the
attention, time, and money the dyslexic child receives
from the parents. Since dyslexia runs in families, one or
both parents may have had similar school problems. The
child’s problems may bring back feelings of frustration
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and failure for parents, which may interfere with their
parenting skills.

See also Language delay; Language disorders.

Resources

BOOKS

Reid, Gavin.Dyslexia—A Complete Guide for Parents.
Hoboken, NJ: John Wiley & Sons, 2004.

Shaywitz, Sally. Overcoming Dyslexia: A New and
Complete Science-Based Program for Overcoming
Reading Problems at Any Level. New York: Knopf,
2003.

Stowe, Cynthia. How to Reach and Teach Children
with Dyslexia: A Parent and Teacher Guide to
Helping Students of All Ages Academically,
Socially, and Emotionally. San Francisco, CA:
Jossey-Bass, 2002.

ORGANIZATIONS

International Dyslexia Association. Suite 382, Chester Bldg.,
8600 LaSalle Rd., Ste. 382, Baltimore, MD 21286-2044.
(800) ABC-D123 or (410) 296-0232. <http://interdys.org/
index.jsp/bibcit.composed>

Learning Disabilities Association. 4156 Library Rd.,
Pittsburgh, PA 15234-1349. (412) 341-1515; Fax: (412)
344-0224. <www.ldanatl.org>

Judith Sims
Beth A. Kapes

I Dysmenorrhea
Definition

Dysmenorrhea refers to the pain or discomfort asso-
ciated with menstruation. Although not a serious medi-
cal problem, the term describes a woman adolescent girl
with menstrual symptoms severe enough to keep her
from functioning for a day or two each month.

Description

Menstrual cramps are a common problem for ado-
lescent girls and women. They may be mild, moderate,
or severe and are the single most common cause of days
missed from school and work. About 10 percent of girls
are incapacitated for up to three days each month.
Although many teens do not suffer from dysmenorrhea
because their uterus is still growing, they may get it sev-
eral years after their first period begins. The symptoms
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may begin one to two days before menses, peak on the
first day of flow, and subside during that day or over sev-
eral days.

Causes and symptoms

Primary dysmenorrhea is the more common type of
dysmenorrhea and is due to the production of prostaglan-
dins. Prostaglandins are natural substances made by cells
in the inner lining of the uterus and other parts of the
body. Those made in the uterus make the uterine muscles
contract and help the uterus to shed the lining that has
built up during the menstrual cycle. It appears, however,
that the level of prostaglandins has nothing to do with
how strong a woman’s cramps are. Some women have
high levels of prostaglandins and no cramps, whereas
other women with low levels have severe cramps. Thus
cramps must also be related to something other than
prostaglandins, such as genetics, stress, and different
body types. The first year or two of a girl’s periods are
not usually very painful; however, once ovulation
begins, the blood levels of the prostaglandins rise, lead-
ing to stronger contractions during menstruation. Prosta-
glandins can also cause headaches, nausea, vomiting,
and diarrhea. The likelihood that a woman will have
cramps increases if the following apply to her:

e She has a family history of painful periods.
e She leads a stressful life.

e She does not get enough exercise.

e She uses caffeine.

¢ She has pelvic inflammatory disease.

Primary dysmenorrhea usually presents during ado-
lescence, within three years of menarche. It is unusual
for symptoms to start within the first six months after
menarche. Affected young women experience sharp,
intermittent spasms of pain, usually centered in the
suprapubic area. Pain may radiate to the back of the legs
or the lower back. Systemic symptoms of nausea, vomit-
ing, diarrhea, fatigue, fever, headache, or lightheaded-
ness are fairly common. Pain usually develops within
hours of the start of menstruation and peaks as the flow
becomes heaviest during the first day or two of the cycle.
Some women notice that painful periods disappear after
having their first child. This could be due to the stretch-
ing of the opening of the uterus or the fact that birth
improves the uterine blood supply and muscle activity.

Secondary dysmenorrhea is defined as menstrual
pain due to pelvic pathology. This condition usually
occurs after a woman has had normal menstrual periods
for some time. It differs from primary dysmenorrheal in
that the pain is caused by an abnormality or disease of the
uterus, tubes, or ovaries. The most common causes are:
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e pelvic inflammatory disease

e fibroids (intracavitary or intramural)
e intrauterine contraceptive devices

o endometriosis

¢ inflammation and scarring(adhesions)
e functional ovarian cysts

e benign or malignant tumors of ovary, bowel or bladder,
or other site

¢ inflammatory bowel disease

Diagnosis

A focused history and physical examination are
usually sufficient to make the diagnosis of primary dysme-
norrhea. The history reveals the typical cramping pain with
menstruation, and the physical examination is completely
normal. A doctor should perform a thorough pelvic exam
and take a patient history to rule out an underlying condi-
tion that could cause cramps. It is usually possible to differ-
entiate dysmenorrhea from premenstrual syndrome
(PMS) based on the patient’s history. The pain associated
with PMS is generally related to breast tenderness and
abdominal bloating, rather than a lower abdominal cramp-
ing pain. PMS symptoms begin before the menstrual cycle
and resolve shortly after menstrual flow begins.

Circumstances that may indicate secondary dysme-
norrheal include the following:

e dysmenorrhea occurring during the first one or two
cycles after menarche (congenital outflow obstruction)

dysmenorrhea beginning after 25 years of age

late onset of dysmenorrhea after a history without pre-
vious pain with menstruation (possibly caused by
complications of pregnancy: ectopic or threatened
spontaneous abortion)

pelvic abnormality on physical examination; infertility
(possible endometriosis, pelvic inflammatory disease
or other causes of scarring); heavy menstrual flow or
irregular cycles (consider adenomyosis, fibroids,
polyps); dyspareunia

little or no response to therapy with nonsteroidal anti-
inflammatory drugs, oral contraceptives, or both

Treatment

Secondary dysmenorrhea is controlled by treating
the underlying disorder.

The appropriate choice of therapy for most women
with primary dysmenorrheal is a nonsteroidal anti-
inflammatory drug (NSAIDs), which prevents the forma-

651

eayLioudwsig



Dysmenorrhea

KEY TERMS

Adenomyosis—Uterine thickening caused when
endometrial tissue, which normally lines the
uterus, extends outward into the fibrous and mus-
cular tissue of the uterus.

Endometriosis—A condition in which the tissue
that normally lines the uterus (endometrium)
grows in other areas of the body, causing pain, irre-
gular bleeding, and frequently, infertility.

Hormone—A chemical messenger secreted by a
gland or organ and released into the bloodstream.
It travels via the bloodstream to distant cells where
it exerts an effect.

Ovary—One of the two almond-shaped glands in
the female reproductive system responsible for
producing eggs and the sex hormones estrogen
and progesterone.

Ovulation—The monthly process by which an ovar-
ian follicle ruptures releasing a mature egg cell.

Progesterone—The hormone produced by the
ovary after ovulation that prepares the uterine lin-
ing for a fertilized egg.

Uterus—The female reproductive organ that con-
tains and nourishes a fetus from implantation until
birth. Also called the womb.

tion and release of prostaglandins. Aspirin is not used for
the treatment of dysmenorrheal because it is not potent
enough in the usual dosage. Response to NSAIDs usually
occurs within 30 to 60 minutes, but since individual
response may vary, it is sometimes necessary to try dif-
ferent NSAIDs if the pain is not relieved with the first
drug after one or two menstrual cycles. The NSAIDs
include ibuprofen, naproxen (Aleve), and Motrin.

If an NSAID is not available, acetaminophen
(Tylenol) may help ease the pain. Heat applied to the
painful area may bring relief, and a warm bath twice a
day also may help. Birth control pills are 90 percent
effective in easing the pain of dysmenorrheal. They work
by a twofold action: they reduce the menstrual fluid
volume and suppress ovulation. They are generally not
prescribed initially because it is a daily medication
unless the woman also wants a birth control method.
They may be chosen as a first line of therapy.

Alternative treatment

Simply changing the position of the body can help ease
cramps. The simplest technique is assuming the fetal posi-
tion, with knees pulled up to the chest while hugging a heat-
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ing pad or pillow to the abdomen. Likewise, several yoga
positions are popular ways to ease menstrual pain. In the
“cat stretch,” position, the woman rests on her hands and
knees, slowly arching the back. The pelvic tilt is another
popular yoga position, in which the woman lies on her back
withknees bent and then lifts the pelvis and buttocks.

Dietary recommendations to ease cramps include
increasing fiber, calcium, and complex carbohydrates, cut-
ting fat, red meat, dairy products, caffeine, salt, and sugar.
Smoking also has been found to worsen cramps. Some
research suggests that vitamin B supplements, primarily
vitamin B6 in a complex, magnesium, and fish oil supple-
ments (omega-3 fatty acids) also may help relieve cramps.

Other women find relief through visualization, con-
centrating on the pain as a particular color, and gaining
control of the sensations. Aromatherapy and massage
may ease pain for some women. Others find that imagin-
ing a white light hovering over the painful area can actu-
ally lessen the pain for brief periods.

Exercise may be a way to reduce the pain of men-
strual cramps through the brain’s production of endor-
phins, the body’s own painkillers. And orgasm can make
a woman feel more comfortable by releasing tension in
the pelvic muscles.

Acupuncture and Chinese herbs are additional alter-
native treatments for cramps.

Prognosis

Medication should lessen or eliminate pain by the
end of three menstrual cycles. If it does not work, then a
re-evaluation is necessary.

Prevention

NSAIDs taken one to two days before a period
begins should eliminate cramps for some women.

Resources

BOOKS
Carlson, K. J., et al. The New Harvard Guide to Women’s
Health. Cambridge, MA: Harvard University Press, 2004.

ORGANIZATIONS

National Women’ s Health Network. 514 10th St. NW, Suite
400, Washington, DC 20004. Web site:
<www.womenshealthnetwork.org>.

WEB SITES

Clark, Alan D. “Dysmenorrhea.” eMedicine, October 12,
2004. Available online at <http://www.emedicine.com/
emerg/topic156.htm> (accessed December 21, 2004).

Linda K. Bennington

Dystonia see Spasticity
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E. coliinfection see Enterobacterial
infections

I Ear exam with otoscope
Definition

An otoscope is a hand-held instrument with a tiny
light and a cone-shaped attachment called an ear specu-
lum. It is used to examine the ear canal.

Purpose

An ear examination is a normal part of most routine
physical examinations by a doctor or nurse. It is also
done when an ear infection or other type of ear problem
is suspected. An otoscope allows the doctor to look into
the ear canal to see the ear drum. Redness or fluid in the
eardrum can indicate an ear infection. Some otoscopes
(called pneumatic otoscopes) can deliver a small puff of
air to the eardrum to see if the eardrum will vibrate
(which is normal). An ear examination with an otoscope
can also detect a build-up of wax in the ear canal or a
rupture or puncture of the eardrum.

Description

An ear examination with an otoscope is usually
done by a doctor or a nurse as part of a complete physical
examination. The ears may also be examined if an ear
infection is suspected due to fever, ear pain, or hearing
loss. The child will often be asked to tip the head slightly
toward the shoulder opposite of the ear being examined,
so the ear to be examined is pointing up. The doctor or
nurse may hold the ear lobe as the speculum is inserted
into the ear and may adjust the position of the otoscope
to get a better view of the ear canal and eardrum. Both
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ears are usually examined, even if there seems to be a
problem with just one ear.

The ear canal is normally skin-colored and is cov-
ered with tiny hairs. It is normal for the ear canal to have
some yellowish-brown earwax. The eardrum is typically
thin, shiny, and pearly-white to light gray in color. The
tiny bones in the middle ear can be seen pushing on
the eardrum membrane like tent poles. The light from
the otoscope will reflect off of the surface of the ear
drum.

An ear infection will cause the eardrum to look red
and swollen. In cases where the eardrum has ruptured,
there may be fluid draining from the middle ear. A doctor
may also see scarring, retraction of the eardrum, or bul-
ging of the eardrum.

Precautions

No precautions are required. However, if an ear
infection is present, an ear examination may cause some
discomfort or pain. If there is an object lodged in the ear
canal, pushing on the otoscope may push the object
further into the ear and damage the eardrum.

Preparation

No preparation is required prior to an ear exami-
nation with an otoscope. The ear speculum, which is
inserted into the ear, is cleaned and sanitized before it
is used. Speculums come in various sizes, and the doc-
tor or nurse selects the size that is most comfortable
for the child’s ear. Sometimes if there is an excessive
build up of wax in the ear, the doctor or nurse will
remove some of it so that the eardrum can be seen
more clearly.

Aftercare

If an ear infection is diagnosed, the patient may
require treatment with antibiotics. If there is a buildup
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Doctor examining a boy’s ear canal with an otoscope, an
instrument with a tiny light and cone shaped attachment
called an ear speculum. (Photograph by SPL. Custom Medical
Stock Photo, Inc.)

of wax in the ear canal, it might be rinsed or scraped
out.

Risks

This type of ear examination is simple and generally
harmless. Caution should always be used any time an
object is inserted into the ear. This process can irritate an
infected external ear canal and can rupture an eardrum if
performed improperly or if the patient moves suddenly.
If an object lodged in the ear is what is causing discom-
fort, pushing in the otoscope without checking first may
result in the object being pushed further into the ear, pos-
sibly causing damage to the eardrum or further irritating
the ear canal.

Parental concerns

An ear exam with an otoscope can occasionally
cause some discomfort if there is an ear infection or
other ear problem. If a child has frequent ear infections
a doctor may recommend getting an otoscope designed
for in home use. In this case, the doctor will show the
parent how to use it, and the parent is encouraged to
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Ear speculum—A cone- or funnel-shaped attach-
ment for an otoscope that is inserted into the ear
canal to examine the eardrum.

Otoscope—A hand-held instrument with a tiny
light and a funnel-shaped attachment called an ear
speculum, which is used to examine the ear canal
and eardrum.

Pneumatic otoscope—An otoscope that can also
produce a small puff of air that vibrates the
eardrum.

practice on healthy adults before attempting to use it on
the child.

See also Otitis media.

Resources

PERIODICALS
Jones, Woodson S., and Phillip H. Kaleida. “How Helpful is

Pneumatic Otoscopy in Improving Diagnostic
Accuracy?” Pediatrics 112 (September 2003): 510-14.

ORGANIZATIONS

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

Tish Davidson, A.M.
Altha Roberts Edgren

Ear infection, middle see Otitis media

Ear infection, outer see Otitis externa

Ear tubes see Myringotomy and ear tubes
Ear wax impaction see Cerumen impaction
Eardrum perforation see Perforated eardrum

I Early childhood education

Definition

Early childhood education consists of activities and/
or experiences that are intended to effect developmental
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changes in children prior to their entry into elementary
school.

Description

Early childhood education (ECE) programs include
any type of educational program that serves children in
the preschool years and is designed to improve later
school performance. In the second half of the twentieth
century, the early education system in the United States
grew substantially. This trend allowed the majority of
American children to have access to some form of early
childhood education.

There are several types of programs that represent
early childhood education. They are also known by a
variety of names, including preschool and pre-kindergar-
ten (pre-K). One of the first early childhood education
initiatives in the United States was the Head Start pro-
gram, started in 1965. Head Start is a federal government
education initiative that has provided children from low-
income families free access to early education. It targets
children of low socioeconomic status or those who qua-
lify in some at-risk category. Head Start programs are
funded by the federal Department of Health and Human
Services.

Many early childhood education programs operate
under the auspices of Title I of the Elementary and Sec-
ondary Education Act. Under Title I, local educational
agencies apply to state agencies for approval of their pro-
gram, and when approved, the programs are then funded
with federal money. The No Child Left Behind Act
(NCLB) of 2001 encourages the use of Title I, Part A
funds for preschool programs, recognizing the impor-
tance of preparing children for entering school with the
language, cognitive, and early reading skills that help
them meet later academic challenges. In the school year
of 2001-2002 approximately 300,000 children benefit-
ing from Title I services were enrolled in preschool.

Other early childhood education programs may be
run by private for-profit companies, churches, or as part
of a private school curriculum. These programs are nor-
mally tuition-based.

Since the early 1990s, many states have developed
options for children from middle- and upper-income
families for receiving free preschool education. Georgia
introduced the first statewide universal pre-K program,
offering free early childhood education to all four-year-
old children. New York and Oklahoma have also devel-
oped universal pre-K programs, and Florida voters have
approved a constitutional amendment for a free pre-
school program to be available for all four-year-olds by
2005.
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Nearly three-fourths of young children in the United
States are involved in some sort of early childhood edu-
cation. Some groups of children have higher rates of par-
ticipation in early childhood education programs than
others. Children living in low-income households are
less likely to be enrolled in ECE than those children in
families living above the poverty line. Black and white
children enroll in these programs in higher numbers than
Hispanic American children. Children with better-
educated mothers are more likely than other children to
participate.

Benefits of early childhood education

Early childhood education can produce significant
gains in children’s learning and development. High qual-
ity early childhood education assists many at-risk chil-
dren in avoiding poor outcomes, such as dropping out of
school. Although the benefits seem to cross all economic
and social lines, the most significant gains are almost
always noted among children from families with the low-
est income levels and the least amount of formal educa-
tion. However, whether these benefits are long lasting is
disputed. Some studies focused on the IQ score gains of
disadvantaged children in Head Start programs, but these
gains seemed to be short-term. However, studies also
indicate that ECE produces persistent gains on achieve-
ment test scores, along with fewer occurrences of being
held back a grade and being placed in special education
programs. Other long-term benefits include decreased
crime and delinquency rates and increased high school
graduation. One extensive study found that people who
participated in ECE were less likely to be on welfare as
adults compared to those who had not received any early
childhood education.

All programs in early childhood education are not
equally effective in promoting the learning and develop-
ment of young children. Long-term benefits are usually
seen only in high-quality early childhood education pro-
grams. A significant problem with early childhood edu-
cation is that most programs available cannot be consid-
ered high quality. In addition, the most effective ones are
unaffordable for most American families. The overall
effectiveness of an early childhood program is dependent
upon several factors: quality staff, an appropriate envir-
onment, proper grouping practices, consistent schedul-
ing, and parental involvement. According to the U.S.
Department of Education, some additional characteris-
tics of a high-quality early education program are as
follows:

e Children have a safe, nurturing and stimulating envir-
onment, with the supervision and guidance of compe-
tent, caring adults.
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e Teachers plan a balanced schedule in which the chil-
dren do not feel rushed or fatigued.

¢ The school provides nutritious meals and snacks.

e The program includes a strong foundation in language
development, early literacy, and early math.

e The program contains a clear statement of goals and
philosophy that is comprehensive and addresses all
areas of child development.

e The program engages children in purposeful learning
activities and play, instructed by teachers who work
from lesson and activity plans.

¢ Balance exists between individual, small-group, and
large-group activities.

e Teachers frequently check children’s progress.

e The staff regularly communicate with parents and
caregivers so that caregivers are active participants in
their children’s education.

¢ Preschools that operate for a full day on a year-round
basis, thus providing children with two years of pre-
school, achieve better results than those that offer less
intense services.

In high-quality preschool programs, observers

should see children working on the following:

e learning the letters of the alphabet

e learning to hear the individual sounds in words
e learning new words and how to use them

e learning early writing skills

e learning about written language by looking at books
and by listening to stories

¢ becoming familiar with math and science

Because of the potential benefits to children,
some people support the idea of government-sponsored
universal early childhood education programs. Those
who support this movement do so for the following
reasons:

¢ The private and social costs of failing children early in
their lives can be high. The lifetime social costs asso-
ciated with one high school dropout may be as high as
$350,000. Even modest improvements may justify the
costs of ECE.

e Some studies show that for every dollar invested in
quality ECE citizens save about $7 or more on invest-
ment later on.

e There is a potential for less reliance on welfare and
other social services. Government receives more tax
revenue because there are more taxpaying adults.
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e People should rethink the value of early childhood edu-
cation because of increasing needs for a more highly
educated workforce in the twenty-first century.

e Early intervention may prevent intergenerational

poverty.

Opponents of universal government early child-
hood education give the following reasons for objecting
to it:

¢ Evidence indicates that the positive effects from the
fairly expensive and intensive pre-K programs tend to
be short-term.

e The public schools are already fraught with problems,
and providing a downward extension to three- and
four-year-olds is ill conceived.

e Some studies show that premature schooling may
potentially slow or reduce a child’s overall develop-
ment by reducing valuable play time.

e Additional studies show that quality early education
could as of 2004 cost more than $5,800 per year. The
government would be taxing many people who may
not wish to pay for preschool for another family’s
children.

In spite of the controversies, demographic trends in
the early 2000s indicate that early childhood education
has become, and will continue to be, an important aspect
of the U.S. educational system.

Parental concerns

Parents are often understandably concerned about
the quality of the early childhood education programs
available to them. By taking the time to investigate sev-
eral schools, most parents find a program with which
they and their child are comfortable.

Resources

PERIODICALS
Barnett, W. Steven, and Jason T. Hustedt. “Preschool: The

Most Important Grade.” Educational Leadership 60
(April 2003): 7, 54-57.

Pascopella, Angela. “Universal Early Education: Point/
Counterpoint.” District Administration (August 2004):
28-31.

WEB SITES

“Enrollment in Early Childhood Education Programs.”
National Center for Education Statistics, 2002. Available
online at <http://nces.ed.gov/programs/coe/2002/sectionl/
indicatorO1.asp> (accessed January 5, 2005).

Deanna M. Swartout-Corbeil, RN
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Early puberty see Precocious puberty
Ecstasy see Stimulant drugs

Eczema see Dermatitis

I Edwards’ syndrome
Definition

Edwards’ syndrome is caused by an extra (third)
copy of chromosome 18. The extra chromosome is lethal
for most babies born with this condition. It causes major
physical abnormalities and severe mental retardation.
Very few children afflicted with this syndrome survive
beyond the first year.

Description

Edwards’ syndrome is associated with the presence
of a third copy of chromosome number 18. Humans nor-
mally have 23 pairs of chromosomes. Chromosomes are
numbered 1-22, and the 23rd pair is composed of the sex
chromosomes, X and Y. A person inherits one set of 23
chromosomes from each parent. Occasionally, a genetic
error occurs during egg or sperm cell formation. A child
conceived with such an egg or sperm cell may inherit an
incorrect number of chromosomes. In the case of
Edwards’ syndrome, the child inherits three (trisomy),
rather than two, copies of chromosome 18. Ninety-five
percent of the children are full trisomies, 2 percent are
due to translocations, where only part of an extra chro-
mosome is present (this may be hereditary), while 3 per-
cent are mosaic trisomies, where the extra chromosome
is present in some but not all of the cells.

Edwards’ syndrome is usually fatal, with most
babies dying before birth. Of those who do make it to
birth, 20-30 percent die within one month. However, a
small number of babies (less than 10 percent) live at
least one year.

Edwards’ syndrome is also referred to as trisomy 18,
trisomy E, and trisomy 16—18. It is the second most com-
mon trisomy, after trisomy 21 (Down syndrome).

Demographics

Edwards’ syndrome occurs in approximately one in
every 5,000 live births and one in every 5,000 stillborn
births; it affects girls more often than boys. Women
older than their early thirties have a greater risk of con-
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ceiving a child with Edwards’ syndrome, but it can also
occur with younger mothers.

Causes and symptoms

Most children born with Edwards’ syndrome appear
weak and fragile, and they are often underweight. The
head is unusually small and the back of the head is pro-
minent. The ears are malformed and low-set, and the
mouth and jaw are small (micrognathia). The baby may
also have a cleft lip or cleft palate. Frequently, the
hands are clenched into fists, and the index finger over-
laps the other fingers. The child may have clubfeet, and
toes may be webbed or fused.

Numerous problems involving the internal organs
may be present. Abnormalities often occur in the lungs
and diaphragm (the muscle that controls breathing), and
blood vessel malformations are common. Various types
of congenital heart disease, including ventricular sep-
tal defect (VSD), atrial septic defect (ASD), or PDA
(patent ductus arteriosus), may be present. The child
may have an umbilical or inguinal hernia, malformed
kidneys, and abnormalities of the urogenital system,

including undescended testicles in a male child
(cryptochordism).
When to call the doctor

A child with Edwards’ syndrome is likely to have
many medical and development needs. Parents should
develop good working relationships with their doctor,
other specialists, and therapists, and should consult them
as needed.

If a woman gives birth to a child with Edwards’
syndrome and plans to have another child, a doctor as
well as a genetic counselor should be consulted so that
prenatal screening and genetic counseling can be
conducted.

Diagnosis

Edwards’ syndrome at birth may be diagnosed by
the physical abnormalities characteristic to the syn-
drome. Physical examination of the infant may show
arched type finger print patterns, while x rays may
reveal a short breast bone (sternum). Definitive diagno-
sis is achieved through karyotyping, which involves
drawing the baby’s blood for a microscopic examina-
tion of the chromosomes. Using special stains and
microscopy, individual chromosomes are identified,
and the presence of an extra chromosome 18 is
revealed.
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Edwards’ syndrome

Edwards’ syndrome can be detected before birth. If
a pregnant woman is older than 35, has a family history
of genetic abnormalities, has previously conceived a
child with a genetic abnormality, or has suffered earlier
miscarriages, she may undergo tests to determine
whether her child carries genetic abnormalities. Potential
tests include maternal serum alpha-fetal protein analysis
or screening, ultrasonography, amniocentesis, and chor-
ionic villus sampling.

In addition, a pregnant woman carrying a child with
Edwards’ syndrome may have an unusually large uterus
during pregnancy, due to the presence of extra amniotic
fluid (polyhydramnios). An unusually small placenta
may be noted during the birth of the child.

Treatment

There is no cure for Edwards’ syndrome. Since
babies with Edwards’ syndrome frequently have major
physical abnormalities, doctors and parents face difficult
choices regarding treatment. Abnormalities can be trea-
ted to a certain degree with surgery, but extreme invasive
procedures may not be in the best interests of an infant
whose lifespan is measured in days or weeks. Medical
therapy often consists of supportive care with the goal of
making the infant comfortable, rather than prolonging
life.

However, 5-10 percent of children with Edwards’
syndrome do survive past the first year of life, and
require appropriate treatment for the many chronic
effects associated with the syndrome. Problems with
muscle tone and nervous system abnormalities will
affect the development of motor skills, possibly resulting
in scoliosis (curvature of the spine) and esotropia
(crossed eyes). Surgical interventions may be limited by
child’s cardiac health.

Constipation due to poor abdominal muscle tone is
often a life-long problem for babies and children with
Edwards’ syndrome, resulting in fretfulness, discomfort,
and feeding problems. Anti-gas medication, special milk
formulas, stool softener medicines, laxatives, and sup-
positories are all possible treatments that the doctor may
recommend to ease the discomfort of gas in the bowels
or constipation. An enema should not given to the baby
or child because it can deplete electrolytes and alter body
fluid composition.

Children with Edwards’ syndrome will exhibit
severe developmental delays, but with early intervention
through special education and therapy programs, they
can attain some developmental milestones.

Children with Edwards’ syndrome appear to have
increased risk of developing a Wilms’ tumor, a cancer
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of the kidney that primarily affects children. Therefore,
it is recommended that older infants and children with
Edwards’ syndrome have a routine ultrasound of the
abdominal cavity.

Other illnesses that may affect a child with Edwards’
syndrome and that may require treatment include conge-
nital heart disease, pulmonary hypertension, elevated
blood pressure, apnea episodes, pneumonias, sinus
infections, seizures, urinary tract infections, ear infec-
tions, and eye infections. Other abnormalities that may
require consideration of medical or surgical intervention
include club foot, facial clefts, spina bifida, and
hydrocephalus.

Nutritional concerns

Babies with Edwards’ syndrome generally have
feeding problems related to difficulties in coordination
of breathing, sucking, and swallowing. Many have a
weak suck and uncoordinated swallow resulting in chok-
ing and sometimes vomiting. Gastroesophageal reflux
disease, or GERD (the upward movement of small
amounts of stomach contents to the esophagus or throat),
aspiration (inhalation or trickle of fluids into the lungs),
and oral facial clefts may also contribute to feeding diffi-
culties. The baby should be referred to a feeding specia-
list to help with feeding problems. The specialist can
show the parents how to position the baby’s head up, in
good body alignment, because a baby with Edwards’
syndrome may have hyperextension of the head. This is
a common condition that occurs before the baby has
developed head control. It results in the elongation of
throat muscles, making swallowing more difficult.
Because of feeding difficulties, many babies with
Edwards’ syndrome are fed through a tube inserted
through the nose or mouth, down through the esophagus,
and into the stomach. Some babies eventually progress
to bottle or breastfeeding, while others have a gastro-
stomy (G-tube) placed abdominally to prevent the
trauma of tube insertion. Some children are fed both
orally and through the tube.

The baby should be fed with pre-softened preemie
nipples and given small amounts frequently. To help pre-
vent reflux, the baby’s head should be elevated about 30
degrees or more during feeding and for one to two hours
after a feeding. If tolerated, high calories formulas or
supplements may be fed to help the baby gain weight.

Prognosis

Most children born with Edwards’ syndrome die
within their first year of life. The average lifespan is less
than two months for 50 percent of the children, and 90—
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KEY TERMS

Amniocentesis—A procedure performed at 16-18
weeks of pregnancy in which a needle is inserted
through a woman’s abdomen into her uterus to
draw out a small sample of the amniotic fluid from
around the baby for analysis. Either the fluid itself or
cells from the fluid can be used for a variety of tests
to obtain information about genetic disorders and
other medical conditions in the fetus.

Atrial septal defect—An opening between the right
and left atria (upper chambers) of the heart.

Chorionic villus sampling—A procedure performed
at 10 to 12 weeks of pregnancy in which a needle is
inserted either through the mother’s vagina or
abdominal wall into the placenta to withdraw a
small amount of chorionic membrane from around
the early embryo. The amniotic fluid can be exam-
ined for signs of chromosome abnormalities or
other genetic diseases.

Chromosome—A microscopic thread-like structure
found within each cell of the human body and con-
sisting of a complex of proteins and DNA. Humans
have 46 chromosomes arranged into 23 pairs. Chro-
mosomes contain the genetic information necessary
to direct the development and functioning of all
cells and systems in the body. They pass on heredi-
tary traits from parents to child (like eye color) and
determine whether the child will be male or female.

Karyotyping—A laboratory test used to study an
individual’s chromosome make-up. Chromosomes

95 percent die before their first birthday. The 5-10 per-
cent of children who survive their first year have severe
developmental disabilities. They need support to walk,
and learning is limited. Verbal communication is also
limited, but they can respond to comforting and can learn
to recognize, smile, and interact with caregivers and
others, and acquire such skills as rolling over and self-
feeding. They will have many physical abnormalities
that require constant care as doctors and parents work
together to prevent and treat various problems.

Prevention

Most cases of Edwards’ syndrome are not hereditary
and cannot be prevented. However, parents who have
had a child with Edwards’ syndrome are at increased risk
of having another child with the syndrome.
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are separated from cells, stained, and arranged in
order from largest to smallest so that their number
and structure can be studied under a microscope.

Maternal serum analyte screening—A medical pro-
cedure in which a pregnant woman’s blood is
drawn and analyzed for the levels of certain hor-
mones and proteins. These levels can indicate
whether there may be an abnormality in the unborn
child. This test is not a definitive indicator of a pro-
blem and is followed by more specific testing such
as amniocentesis or chorionic villus sampling.

Patent ductus arteriosus—A congenital defect in
which the temporary blood vessel connecting the
left pulmonary artery to the aorta in the fetus doesn’t
close after birth.

Trisomy—An abnormal condition where three
copies of one chromosome are present in the cells
of an individual’s body instead of two, the normal
number.

Ultrasonography—A medical test in which sound
waves are directed against internal structures in the
body. As sound waves bounce off the internal
structure, they create an image on a video screen.
Ultrasonography is often used to diagnose fetal
abnormalities, gallstones, heart defects, and tumors.
Also called ultrasound imaging.

Ventricular septal defect—An opening between the
right and left ventricles of the heart.

Parental concerns

Following the birth of a child with Edwards’ syn-
drome, families may wish to seek counseling regarding
the effects on relationships within the family. Many peo-
ple respond with guilt, fear, or blame when a genetic dis-
order is manifested within a family. Support groups are
good sources of information about Edwards’ syndrome
and can offer emotional and psychological support.

For those families whose child does survive the first
weeks of life, the doctor should review with the parents
the expected clinical course of the condition, and prepare
a management plan for use when the child goes home.
Each case must be considered on an individual basis, and
the doctor should acknowledge the personal feelings of
the parents, as well as the individual circumstances of
each child. The theme of “best interest of the child” helps
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Ehlers-Danlos syndrome

Micrograph showing trisomy 18, three copies of chromo-
some 18 (green) in cell’s nucleus (blue) versus the normal
two. The two fuschia spots are the sex chromosomes, XX, a
female. (© Department of Clinical Cytogenetics/Addenbrookes
Hospital/Science Photo Library/Photo Researchers, Inc.)

as a guiding principle in decision-making throughout the
life of the child. There will be many challenges associated
with the care of a child with Edwards’ syndrome. As med-
ical crises occur, parents will face decisions and emotions
related to the possibility of the child dying.

See also Atrial septal defect; Congenital heart
disease.

Resources

BOOKS

Barnes, Ann M., and John C. Carey. Care of the Infant and
Child with Trisomy 18 and 13: Medical Problems,
Reported Treatments, and Milestones. Omaha, NE:
Munroes-Meyer Institute for Genetics and Rehabilitation,
2000.

Stenson, Carol M., et al. Trisomy 18: A Guidebook for
Families. Omaha, NE: Munroes-Meyer Institute for
Genetics and Rehabilitation, 2000.

ORGANIZATIONS

Chromosome 18 Registry & Research Society. 7715 Oakridge
Drive, San Antonio, TX 78229. (210) 657-4968. Web site:
<www.chromosome18.org>.

Support Organization for Trisomy 18, 13, and Related
Disorders (SOFT). 2982 South Union St., Rochester, NY
14624. (800) 716-7638. Web site: <www.trisomy.org>.

WEB SITES
Trisomy 18 Support: Families Caring for Families. Available
online at: <www.trisomy 18support.org>.

Judith Sims
Julia Barrett
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EEG see Electroencephalogram

I Ehlers-Danlos syndrome
Definition

The Ehlers-Danlos syndrome (EDS) refers to a
group of inherited disorders that affect collagen structure
and function. Genetic abnormalities in the manufactur-
ing of collagen within the body affect connective tissues,
causing them to be abnormally weak. Ehlers-Danlos syn-
drome is also referred to as inherited connective tissue
disorder.

Description

Collagen is a strong, fibrous protein that lends
strength and elasticity to connective tissues such as the
skin, tendons, organ walls, cartilage, and blood vessels.
Each of these connective tissues requires collagen tai-
lored to meet its specific purposes. The many roles of
collagen are reflected in the number of genes dedicated
to its production. There are at least 28 genes in humans
that encode at least 19 different types of collagen. Muta-
tions in these genes can affect basic construction as well
as the fine-tuned processing of the collagen.

EDS is a group of inherited connective tissue disor-
ders that usually affects the skin, ligaments, joints, and
blood vessels. Classification of EDS types was revised in
1997. The new classification involves categorizing the
different forms of EDS into six major sub-types, includ-
ing classical, hypermobility, vascular, kyphoscoliosis,
arthrochalasia, and dermatosparaxis, and a collection of
rare or poorly defined varieties. This new classification
is simpler than the previous classification system and is
primarily based on descriptions of the actual symptoms.

Classical type

Under the old classification system, EDS classical
type was divided into two separate types: type I and type
II. The major symptoms associated with EDS classical
type involve the skin and joints. The skin has a smooth,
velvety texture, and bruises easily. Affected individuals
typically have extensive scarring, particularly at the
knees, elbows, forehead, and chin. The joints are hyper-
extensible, giving a tendency toward dislocation of the
hip, shoulder, elbow, knee, or clavicle. Due to decreased
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muscle tone, affected infants may experience a delay in
reaching motor milestones. Children may have a ten-
dency to develop hernias or other organ shifts within the
abdomen. Sprains and partial or complete joint disloca-
tions are also common. Symptoms can range from mild
to severe. EDS classical type is inherited in an autosomal
dominant manner.

There are three major clinical diagnostic criteria for
EDS classical type: skin hyperextensibility, unusually
wide scars, and joint hypermobility. There is no defini-
tive test for the diagnosis of classical EDS. Both DNA
and biochemical studies have been used to help identify
affected individuals. In some cases, skin biopsy has been
found useful in confirming a diagnosis. Unfortunately,
these tests are not sensitive enough to identify all indivi-
duals with classical EDS. If there are multiple affected
individuals in a family, it may be possible to perform
prenatal diagnosis using a DNA information technique
known as a linkage study.

Hypermobility type

Excessively loose joints are the hallmark of this
EDS type, formerly known as EDS type III. Both large
joints, such as the elbows and knees, and small joints,
such as toes and fingers, are affected. Partial and total
joint dislocations are common, particularly involving
the jaw, knee, and shoulder. Many individuals experi-
ence chronic limb and joint pain, although x rays of
these joints appear normal. The skin may also bruise
easily. Osteoarthritis is a common occurrence in adults.
EDS hypermobility type is inherited in an autosomal
dominant manner.

There are two major clinical diagnostic criteria for
EDS hypermobility type. These include skin involve-
ment (either hyperextensible skin or smooth and velvety
skin) and generalized joint hypermobility. There is no
test for this form of EDS.

Vascular type

Formerly called EDS type IV, EDS vascular type is
the most severe form. The connective tissue in the intes-
tines, arteries, uterus, and other hollow organs may be
unusually weak, leading to organ or blood vessel rupture.
Such ruptures most likely occur between ages 20 and 40,
although they can occur any time, and may be life-
threatening.

There is a classic facial appearance associated with
EDS vascular type. Affected individuals tend to have
large eyes, a thin pinched nose, thin lips, and a slim
body. The skin is thin and translucent, with veins drama-
tically visible, particularly across the chest.
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The large joints have normal stability, but small
joints in the hands and feet are loose, showing hyperex-
tensibility. The skin bruises easily. Other complications
may include collapsed lungs, premature aging of the skin
on the hands and feet, and ruptured arteries and veins.
After surgery, there may be poor wound healing, a com-
plication that tends to be frequent and severe. Pregnancy
also carries the risk of complications. During and after
pregnancy, there is an increased risk of the uterus ruptur-
ing and of arterial bleeding. Due to the severe complica-
tions associated with EDS type IV, death usually occurs
before the fifth decade. A study of 419 individuals with
EDS vascular type, completed in 2000, found that the
median survival rate was 48 years, with a range of six to
73 years. EDS vascular type is inherited in an autosomal
dominant manner.

There are four major clinical diagnostic criteria for
EDS vascular type. These include thin translucent skin,
arterial/intestinal/uterine fragility or rupture, extensive
bruising, and characteristic facial appearance. EDS vas-
cular type is caused by a change in the gene COL3Al,
which codes for one of the collagen chains used to build
Collagen type III. Laboratory testing is available for this
form of EDS. A skin biopsy may be used to demonstrate
the structurally abnormal collagen. This type of bio-
chemical test identifies more than 95 percent of indivi-
duals with EDS vascular type. Laboratory testing is
recommended for individuals with two or more of the
major criteria.

DNA analysis may also be used to identify the
change within the COL3A1 gene. This information
may be helpful for genetic counseling purposes. Prena-
tal testing is available for pregnancies in which an
affected parent has been identified and the DNA muta-
tion is known or the biochemical defect has been
demonstrated.

Kyphoscoliosis type

The major symptoms of kyphoscoliosis type, for-
merly called EDS type VI, are general joint looseness.
At birth, the muscle tone is poor, and motor skill
development is subsequently delayed. Also, infants
with this type of EDS have an abnormal curvature of
the spine (scoliosis). The scoliosis becomes progres-
sively worse with age; affected individuals are usually
unable to walk by age 20. The eyes and skin are fra-
gile and easily damaged, and blood vessel involve-
ment is a possibility. The bones may also be affected
as demonstrated by a decrease in bone mass. Kyphos-
coliosis type is inherited in an autosomal recessive
manner.
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Ehlers-Danlos syndrome

There are four major clinical diagnostic criteria for
EDS kyphoscoliosis type. These include generally loose
joints, low muscle tone at birth, scoliosis at birth (which
worsens with age), and a fragility of the eyes, which may
give the white area of the eye a blue tint or cause the eye
to rupture. This form of EDS is caused by a change in the
PLOD gene on chromosome 1, which encodes the
enzyme lysyl hydroxylase. A laboratory test is available
in which urinary hydroxylysyl pryridinoline is measured.
This test, performed on urine, is extremely sensitive and
specific for EDS kyphoscolios type. Laboratory testing
is recommended for infants with three or more of the
major diagnostic criteria.

Prenatal testing is available if a pregnancy is known
to be at risk and an identified affected family member
has had positive laboratory testing. An amniocentesis
may be performed in which fetal cells are removed from
the amniotic fluid and enzyme activity is measured.

Arthrochalasia type

Dislocation of the hip joint typically accompanies
arthrochalasia type EDS, formerly called EDS type
VIIB. Other joints are also unusually loose, leading to
recurrent partial and total dislocations. The skin has a
high degree of stretchability and bruises easily. Indivi-
duals with this type of EDS may experience mildly
diminished bone mass, scoliosis, and poor muscle tone.
Arthrochalasia type is inherited in an autosomal domi-
nant manner.

There are two major clinical diagnostic criteria for
EDS arthrochalasia type. These include severe general-
ized joint hypermobility and bilateral hip dislocation pre-
sent at birth. This form of EDS is caused by a change in
either of two components of Collagen type I, called
proal(I) type A and proa2(I) type B. A skin biopsy may
be performed to demonstrate an abnormality in either
component. Direct DNA testing is also available.

Dermatosparaxis type

Individuals with this type of EDS, once called type
VIIC, have extremely fragile skin that bruises easily but
does not scar excessively. The skin is soft and may sag,
leading to an aged appearance even in young adults.
Individuals may also have hernias. Dermatosparaxis type
is inherited in an autosomal recessive manner.

There are two major clinical diagnostic criteria for
EDS dematosparaxis type. These include severe skin fra-
gility and sagging or aged-appearing skin. This form of
EDS is caused by a change in the enzyme called procol-
lagen I N-terminal peptidase. A skin biopsy may be per-
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formed for a definitive diagnosis of dermatosparaxis
type.

Other types

There are several other forms of EDS that have not
been as clearly defined as the aforementioned types.
Symptoms of EDS within this category may include soft,
mildly stretchable skin, shortened bones, chronic diar-
rhea, joint hypermobility and dislocation, bladder rup-
ture, or poor wound healing. Inheritance patterns within
this group include X-linked recessive, autosomal domi-
nant, and autosomal recessive.

Demographics

EDS was originally described by Dr. Van Meekeren
in 1682. Dr. Ehlers and Dr. Danlos further characterized
the disease in 1901 and 1908, respectively. According to
the Ehlers-Danlos National Foundation, one in 5,000 to
one in 10,000 people are affected by some form of EDS.

Causes and symptoms

There are numerous types of EDS, all caused by
changes in one of several genes. The manner in which
EDS is inherited depends on the specific gene involved.
There are three patterns of inheritance for EDS: autoso-
mal dominant, autosomal recessive, and X-linked (extre-
mely rare).

Chromosomes are made up of hundreds of small
units known as genes, which contain the genetic material
necessary for an individual to develop and function.
Humans have 46 chromosomes, which are matched into
23 pairs. Because chromosomes are inherited in pairs,
each individual receives two copies of each chromosome
and likewise two copies of each gene.

Changes or mutations in genes can cause genetic
diseases in several different ways, many of which are
represented within the spectrum of EDS. In autosomal
dominant EDS, only one copy of a specific gene must be
changed for a person to have EDS. In autosomal reces-
sive EDS, both copies of a specific gene must be changed
for a person to have EDS. If only one copy of an autoso-
mal recessive EDS gene is changed, the person is
referred to as a carrier, meaning he or she does not have
any signs or symptoms of the disease itself, but carries
the possibility of passing the disorder to a future child. In
X-linked EDS, a specific gene on the X chromosome
must be changed. However, this affects males and
females differently because males and females have a
different number of X chromosomes.
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The few X-linked forms of EDS fall under the cate-
gory of X-linked recessive. As with autosomal recessive,
this implies that both copies of a specific gene must be
changed for a person to be affected. However, because
males only have one X-chromosome, they are affected if
an X-linked recessive EDS gene is changed on their sin-
gle X-chromosome. That is, they are affected even
though they have only one changed copy. On the other
hand, that same gene must be changed on both of the X-
chromosomes in a female for her to be affected.

Although there is much information regarding the
changes in genes that cause EDS and their various inheri-
tance patterns, the exact gene mutation for all types of
EDS is not known.

When to call the doctor

The doctor should be called if a child has symptoms
of Ehlers-Danlos syndrome. Medical advice should also
be sought if a person has a family history of Ehlers-
Danlos syndrome and is planning to conceive a child.

Diagnosis

Clinical symptoms such as extreme joint looseness
and unusual skin qualities, along with family history, can
lead to a diagnosis of EDS. Specific tests, such as skin
biopsies, are available for diagnosis of certain types of
EDS, including vascular, arthrochalasia, and dermatos-
paraxis types. A skin biopsy involves removing a small
sample of skin and examining its microscopic structure.
A urine test is available for the kyphoscoliosis type.

Treatment

Medical therapy relies on managing symptoms and
trying to prevent further complications. There is no cure
for EDS.

Braces may be prescribed to stabilize joints,
although surgery is sometimes necessary to repair joint
damage caused by repeated dislocations. Physical ther-
apy teaches individuals how to strengthen muscles
around joints and may help to prevent or limit damage.
Elective surgery is discouraged due to the high possibi-
lity of complications.

There are anecdotal reports that large daily doses
(0.04-0.14 oz, or 14 g) of vitamin C may help decrease
bruising and aid in wound healing. Constitutional
homeopathic treatment may be helpful in maintaining
optimal health in persons with a diagnosis of EDS.
Before beginning these types of therapies, an individual
with EDS should discuss them with his or her doctor.
Therapy that does not require medical consultation
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Elasticity of the skin is one characteristic of Ehlers-Danlos
syndrome. (Photo Researchers, Inc.)

involves protecting the skin with sunscreen and avoiding
activities that place stress on the joints. Wounds and
infections must be treated with care because tissue heal-
ing may be poor. Suturing can be difficult, for the skin
can be extremely fragile.

Prognosis

The outlook for individuals with EDS depends on
the type of EDS with which they have been diagnosed.
Symptoms vary in severity, even within one sub-type.
Some individuals have negligible symptoms, while
others are severely restricted in their daily life. Extreme
joint instability and scoliosis may limit a person’s mobi-
lity. Most individuals will have a normal lifespan. How-
ever, those with blood vessel involvement, particularly
persons with EDS vascular type, have an increased risk
of fatal complications.

EDS is a lifelong condition. Affected individuals
may face social obstacles related to their disease on a
daily basis. Some individuals with EDS have reported
living with fears of significant and painful skin ruptures,
becoming pregnant (especially those with EDS vascular
type), experiencing worsening of their condition, becom-
ing unemployed due to physical and emotional burdens,
and undergoing social stigmatization in general.

Some people with EDS are not diagnosed until well
into adulthood and, in the case of EDS vascular type,
occasionally not until after death due to complications of
the disorder. The diagnosis may be devastating to the
individual and, in many cases, to other family members
when they learn they are at risk for being affected.

Although children with EDS face significant chal-
lenges, it is important to remember that each child is
unique with his or her own distinguished qualities and
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Ehlers-Danlos syndrome

KEY TERMS

Arthrochalasia—Excessive loosness of the joints.

Blood vessels—General term for arteries, veins, and
capillaries that transport blood throughout the
body.

Cartilage—A tough, elastic connective tissue found
in the joints, outer ear, nose, larynx, and other parts
of the body.

Collagen—The main supportive protein of cartilage,
connective tissue, tendon, skin, and bone.

Connective tissue—A group of tissues responsible
for support throughout the body; includes cartilage,
bone, fat, tissue underlying skin, and tissues that
support organs, blood vessels, and nerves through-
out the body.

Dermatosparaxis—Skin fragility caused by abnor-
mal collagen.

Hernia—A rupture in the wall of a body cavity,
through which an organ may protrude.

Homeopathy—A holistic system of treatment devel-
oped in the eighteenth century. It is based on the
idea that substances that produce symptoms of sick-
ness in healthy people will have a curative effect
when given in very dilute quantities to sick people
who exhibit those same symptoms. Homeopathic
remedies are believed to stimulate the body’s own
healing processes.

Hyperextensibility—The ability to extend a joint
beyond the normal range.

potential. Persons with EDS go on to have families and
careers, and to be respected citizens, surmounting the
challenges of their disease.

Prevention

If a couple has had a child diagnosed with EDS, the
chance that they will have another child with the same
disorder depends on the form of EDS the child has and if
either parent is affected by the same disease.

In classical autosomal dominant EDS, the risk for
recurrence in the parents’ other children is one in four.

X-linked recessive EDS is accompanied by a
slightly more complicated pattern of inheritance. If
a father with an X-linked recessive form of EDS passes a
copy of his X chromosome to his children, the sons will
be unaffected and the daughters will be carriers. If a
mother is a carrier for an X-linked recessive form of
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Hypermobility—Unusual flexibility of the joints,
allowing them to be bent or moved beyond their
normal range of motion.

Joint dislocation—The displacement of a bone from
its socket or normal position.

Kyphoscoliosis—Abnormal front-to-back and side-
to-side curvature of the spine.

Ligament—A type of tough, fibrous tissue that con-
nects bones or cartilage and provides support and
strength to joints.

Osteoarthritis—A noninflammatory type of arthri-
tis, usually occurring in older people, characterized
by degeneration of cartilage, enlargement of the
margins of the bones, and changes in the mem-
branes in the joints. Also called degenerative
arthritis.

Scoliosis—An abnormal, side-to-side curvature of
the spine.

Tendon—A tough cord of dense white fibrous con-
nective tissue that connects a muscle with some
other part, especially a bone, and transmits the
force which the muscle exerts.

Uterus—The female reproductive organ that con-
tains and nourishes a fetus from implantation until
birth. Also called the womb.

Vascular—Pertaining to blood vessels.

EDS, she may have affected or unaffected sons, or car-
rier or unaffected daughters, depending on the second
sex chromosome inherited from the father.

Prenatal diagnosis is available for specific forms of
EDS, including kyphosocliosis type and vascular type.
However, prenatal testing is only a possibility in these
types if the underlying defect has been found in another
family member.

Parental concerns

Constant bruises, skin wounds, and trips to the hos-
pital take their toll on affected children and their parents.
Prior to diagnosis, parents of children with EDS have
found themselves under suspicion of child abuse.

Management of all types of EDS may include
genetic counseling to help the affected individual and his
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or her family understand the disorder and its impact on
other family members and future children.
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Dictionary, Bibliography, and Annotated Research Guide
to the Internet. San Diego, CA: Icon Health Publications,
2004.

. The Official Patient’s Sourcebook on Ehlers-Danlos
Syndrome: A Revised and Updated Directory for the
Internet Age. San Diego, CA: Icon Health Publications,
2002.

Massoud, Lindalee. Ehlers-Danlos Syndrome: Medical and
Practical Information. Flint, MI: SignQuest Publishers,
1997.

PM Medical Health News. 21st Century Complete Guide to
Ehlers-Danlos Syndrome (EDS), Connective Tissue
Disorders, Hypermobility, Authoritative Government
Documents, Clinical References, and Practical
Information for Patients and Physicians. Washington,
DC: Progressive Management, 2004.

PERIODICALS

“Living a Restricted Life with Ehlers-Danlos Syndrome.”
International Journal of Nursing Studies 37 (2000):
111-118.

ORGANIZATIONS

Ehlers-Danlos Support Group - UK. P.O. Box 335, Farnham,
Surrey, GU10 1X]J. UK. +44 1252 690 940. Web site:
<www.ehlers- danlos.org>.

Ehlers-Danlos National Foundation. 6399 Wilshire Blvd., Ste.
203, Los Angeles, CA 90048 (323) 651-3038. Fax: (323)
651-1366. Web site: <www.ednf.org>.

WEB SITES
GeneClinics. Available online at: <www.geneclinics.org>.

Judith Sims
Java O. Solis, M.S.

Elbow injury see Nursemaid’s elbow

I Electric shock injuries

Definition

Electric shock injuries are caused by lightning or
electric current passing through the body. In infants,
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electric shock injuries occur most often when they put
metal objects in their mouths.

Description

Electric current can be described as the flow of
microscopic particles called electrons through wires and
electrical appliances. Materials like metal and water
through which electric current (electricity) travels easily
are called conducting materials or conductors. The body
is an excellent conductor, and electric current from
any source passing through the body produces electric
shock injuries.

The severity of electric shock injuries depends on
the current’s voltage, the amount of current (amperage),
the type of current (direct or alternating), the body’s
resistance to the current, the current’s path through the
body, and the length of time the body remains in contact
with the current. The interplay of these factors can pro-
duce effects ranging from a mild tingling to instant
death. How electric shocks affect the skin depends on the
skin’s resistance to current, which in turn depends on
the wetness, thickness, and cleanliness of the skin. Thin
or wet skin is much less resistant than thick or dry skin.
When the skin’s resistance to current is low, the current
may cause little or no skin damage but severely burn
internal organs and tissues. By contrast, high skin resis-
tance can produce severe skin burns but prevent the cur-
rent from entering the body.

The nervous system (brain, spinal cord, and nerves)
is very sensitive to electric shock injury, and neurologi-
cal problems are the most common consequences suf-
fered by electric shock victims. Neurological damage
can be minor and clear up on its own or with medical
treatment or can be severe and permanent. Damage to
the respiratory and cardiovascular systems is highest
at time of injury. Electric shocks can paralyze the
respiratory system or disrupt heart action, causing instant
death. Also at risk are the smaller veins and arteries,
which can develop blood clots. Damage to the smaller
vessels is often followed by amputation after high-
voltage injuries. Many other injuries are possible after an
electric shock, including cataracts, kidney failure, and
destruction of muscle tissue. The victim may also suffer
a fall or an electric arc may set clothing or nearby flam-
mable substances on fire. Strong shocks are often accom-
panied by violent muscle spasms that can break and
dislocate bones.

Demographics

Electric shocks are responsible for about 1,000
deaths in the United States each year, or about 1 percent
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Electric shock injuries

of all accidental deaths. Children are not often seriously
injured by electricity, but they are prone to electric shock
by the low voltage (110-220 volts) of typical household
current. In children aged 12 years and younger, house-
hold appliance electrical cords and extension cords are
reported to cause more than 63 percent of injuries. Wall
outlets are responsible for 15 percent of electric injuries.

Causes and symptoms

Electric shocks are caused by the passage of electric
current through the body. They are caused in infants and
young children by their playing with electrical appli-
ances or cords and in older children by mischievous
exploration of electrical systems or use of faulty electri-
cal appliances or tools.

A child who has suffered an electric shock may have
very little external injury or may have obvious severe
burns. Burns are usually most severe at the points of con-
tact with the electrical source. The hands, heels, and
head are common points of contact. Other injuries
are also possible if the child has been thrown clear of the
electrical source by forceful muscular contractions. The
child may have internal injuries especially if he or she is
experiencing any shortness of breath, chest pain, or
abdominal pain. In children, the typical electrical mouth
burn from biting an electric cord appears as a burn on the
lip. The area has a red or dark, charred appearance.

When to call the doctor

A person shocked by high voltage (500 volts or
more) should be evaluated in the emergency department
of a hospital or clinic. Any person present at the scene of
the accident should immediately call 911.

Brief low-voltage shocks (110-220 volts or less)
that do not result in any symptoms or burns of the skin
do not require care. However, following a low-voltage
shock, parents should consult their healthcare provider if
the child has any noticeable burn to the skin, any numb-
ness, tingling, or vision, hearing, or speech problems, no
matter how mild. A doctor should also always evaluate
electric cord burns to the mouth of a child.

Diagnosis

Diagnosis relies on the information gathered about
the circumstances of the electric shock, a thorough phy-
sical examination, and monitoring of cardiovascular and
kidney activity. The physician’s primary concern is to
determine if significant unseen injury exists. Injury may
occur to muscles, the heart, or the brain from the electri-
city or to any bones or other organs from being thrown
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from the electric source. Tests may include any of the
following:

e electrocardiogram (ECG) to check the heart
e complete blood count (CBC)

e urine test for muscle enzymes, to screen for muscle
injury

e X rays or magnetic resonance imaging (MRI) to look
for fractures or dislocations, both of which may be
caused by electrocution

e CT scan for internal injuries

Treatment

When a severe electric shock injury happens at
home, the main power should immediately be shut off. If
that cannot be done, and current is still flowing through
the child, the alternative is to stand on a dry, non-
conducting surface such as a folded newspaper, flattened
cardboard carton, or plastic or rubber mat and use a non-
conducting object such as a wooden broomstick (never a
damp or metallic object) to push the child away from the
source of the current. The victim and the source of the
current must not be touched while the current is still
flowing, for doing so can electrocute the rescuer. Emer-
gency medical help should be summoned as quickly as
possible. People who are trained to perform cardiopul-
monary resuscitation (CPR) should, if appropriate,
begin first aid while waiting for emergency medical help
to arrive.

At the clinic or hospital, treatment depends on the
severity of the burns and/or the nature of other injuries
found. Minor burns are usually treated with topical anti-
biotic ointment and dressings. More severe burns may
require surgery to clean the wounds or even to perform
skin grafting. Severe burns on the arms, legs, or hands
may require surgery to remove damaged muscle or even
amputation.

Prognosis

Recovery from electric shock depends on the nature
and severity of the injuries. The percentage of the body
surface area burned is the most important factor affecting
prognosis. Electric shocks cause death in 3—15 percent
of cases, with infection being the most common cause of
death in people hospitalized following electrical injury.
Electrical damage to the brain may result in a permanent
seizure disorder, depression, anxiety, or other person-
ality changes. Injuries from household appliances and
other low-voltage sources are less likely to produce
extreme damage.
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KEY TERMS

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 com-
puted axial tomography.

Conducting materials—Materials that conduct
electricity, materials through which electric cur-
rent travels easily. Examples are metals and water.

Electric current—The rate of flow of electric
charge, measured in amperes. Electric current can
also be described as the flow of microscopic parti-
cles called electrons flowing through wires and
electronic components and appliances.

Electrical resistance—Resistance to the flow of
electrical current.

Magnetic resonance imaging (MRI)—An imaging
technique that uses a large circular magnet and
radio waves to generate signals from atoms in the
body. These signals are used to construct detailed
images of internal body structures and organs,
including the brain.

Non-conducting materials—Also called insula-
tors, materials through which electric current does
not propagate. Examples are ceramics, rubber,
wood.

Skin grafting—A surgical procedure by which skin
or a skin substitute is placed over a burn or non-
healing wound to permanently replace damaged
or missing skin or to provide a temporary wound
covering.

Prevention

Parents and other adults need to be aware of possible
electric dangers in the home. Damaged electric appli-
ances, wiring, cords, and plugs should be repaired,
replaced or discarded. Hair dryers, radios, and other elec-
tric appliances should never be used in the bathroom or
where they may accidentally come in contact with water.
Young children need to be kept away from electrical
appliances and should be taught about the dangers of
electricity as early as possible. They should not be
allowed to play with any electrical cord. Electric outlets
also require safety covers in homes with young children.
In children older than 12 years, most electrical injuries
result from exploring and playing around high-power
systems. Teenagers should accordingly be warned not to
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climb on power towers, play near transformer systems,
or explore electrified train rails or other electrical
systems.

See also Computed tomography.
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I Electroencephalogram
Definition

An electroencephalogram (EEG), also called a brain
wave test, is a diagnostic test which measures the electri-
cal activity of the brain (brain waves) using highly sensi-
tive recording equipment attached to the scalp by fine
electrodes.
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Electroencephalogram

Purpose

EEG is performed to detect abnormalities in the
electrical activity of the brain which may help diagnose
the presence and type of various brain disorders, to look
for causes of confusion, and to evaluate head injuries,
tumors, infections, degenerative diseases, and other dis-
turbances that affect the brain. The test is also used to
investigate periods of unconsciousness. EEG may also
confirm brain death in someone who is in a coma. EEG
cannot be used to measure intelligence or diagnose
mental illness. Specifically, EEG is used to diagnose the
following:

e seizure disorders (such as epilepsy or convulsions)

e structural brain abnormality (such as a brain tumor or
brain abscess)

» head injury, encephalitis (inflammation of the brain)

¢ hemorrhage (abnormal bleeding caused by a ruptured
blood vessel)

e cerebral infarct (tissue that is dead because of a block-
age of the blood supply)

* sleep disorders (such as narcolepsy)

Description

Brain cells communicate by producing tiny electri-
cal impulses, also called brain waves. These electrical
signals have certain thythms and shapes, and EEG is a
technique that measures, records, and analyzes these sig-
nals to help make a diagnosis. Electrodes are used to
detect the electrical signals. They come in the shape of
small discs that are applied to the head and connected to
arecording device. The recording machine then converts
the electrical signals into a series of wavy lines that are
drawn onto a moving piece of graph paper. An EEG test
causes no discomfort. Although having electrodes pasted
on the skin may feel strange, they only record activity
and do not produce any sensation. The patient needs to
lie still with eyes closed because any movement can
affect results. The patient may also be asked to do certain
things during the EEG recording, such as breathing dee-
ply and rapidly for several minutes or looking at a bright
flickering light.

An EEG is performed by an EEG technician in a
specially designed room that may be in the doctor’s
office or at a hospital. The patient is asked to lie on a bed
or in a comfortable chair so that a relaxed EEG recording
can be done. The technician either measures the scalp
and marks the spots where small discs (electrodes) will
be placed or fits the head with a special cap containing
between 16 and 25 of these discs. The scalp is then
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rubbed with a mild, scratchy cleanser that may cause
mild discomfort for a short while. The discs are attached
to the body with a cream or gel. Alternatively, the techni-
cian may secure the discs to the skin with an adhesive.
The heart may also be monitored during the procedure.

Precautions

Before an EEG, care should be taken to avoid wash-
ing hair with an oily scalp product 24 hours before the
test. Doctors usually recommend that patients eat a meal
or light snack some four hours before the test. Caffeinated
drinks should be avoided for eight hours before the test.
Sometimes, the EEG gives better results when the patient
has had less than the usual amount of sleep. The doctor
may ask that the child be kept awake for all or part of the
night before the EEG. The healthcare provider may also
discontinue some medications before the test.

Preparation

The physical and psychological preparation required
for this test depends on the child’s age, interests, pre-
vious experiences, and level of trust. For older children,
research has shown that preparing ahead can reduce cry-
ing or resisting the test. In addition, children report less
pain and show less distress when prepared. Proper pre-
paration for the test can reduce a child’s anxiety, encou-
rage cooperation, and help develop coping skills.

Some general guidelines for preparing a toddler or
preschooler for an EEG include the following:

e Explain the EEG procedure in words that the child
understands, avoiding abstract terminology.

e Ensure that the child understands the exact body part
involved and that the procedure will be limited to that
area.

e Describe how the test is likely to feel.

¢ Give the child permission to yell, cry, or otherwise
express any pain or discomfort verbally.

o Stress the benefits of the EEG procedure and list things
that the child may find pleasurable after the test, such
as feeling better or going home.

The above guidelines also apply to school age chil-
dren. Additionally, for older children, parents can try the
following:

e Suggest ways to keep calm and reduce anxiety such
as counting, deep breathing, or thinking pleasant
thoughts.

¢ Include the child in the decision-making process, such
as the time of day where the EEG is performed.
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KEY TERMS

Electrode—A medium for conducting an electrical
current.

Encephalitis—Inflammation of the brain, usually
caused by a virus. The inflammation may interfere
with normal brain function and may cause sei-
zures, sleepiness, confusion, personality changes,
weakness in one or more parts of the body, and
even coma.

Epilepsy—A neurological disorder characterized
by recurrent seizures with or without a loss of
consciousness.

Hemorrhage—Severe, massive bleeding that is dif-
ficult to control. The bleeding may be internal or
external.

Hyperventilation—Rapid, deep breathing, possi-
bly exceeding 40 breaths/minute. The most com-
mon cause is anxiety, although fever, aspirin over-
dose, serious infections, stroke, or other diseases of
the brain or nervous system. Also refers to a
respiratory therapy involving deeper and/or faster
breathing to keep the carbon dioxide pressure in
the blood below normal.

Narcolepsy—A life-long sleep disorder marked by
four symptoms: sudden brief sleep attacks, cata-
plexy (a sudden loss of muscle tone usually lasting
up to 30 minutes), temporary paralysis, and hallu-
cinations. The hallucinations are associated with
falling asleep or the transition from sleeping to
waking.

Seizure—A sudden attack, spasm, or convulsion.

Sleep disorder—Any condition that interferes with
sleep. Sleep disorders are characterized by distur-
bance in the amount of sleep, in the quality or tim-
ing of sleep, or in the behaviors or physiological
conditions associated with sleep.

e Suggest that the child hold the hand of the technician
or someone else helping with the procedure.

As for adolescents, detailed information about the
EEG should be provided and the reasons for the proce-
dure should be explained in correct medical terminology.
When the EEG is required for a seizure disorder, there
is the potential risk that the test will trigger a seizure.
This possibility should be openly discussed. Adolescents
commonly have high concerns about risks and the best
way to prepare them is to fully inform them. The health-
care provider could also be asked to limit the number of
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Patient receiving an electroencephalogram, a neurological
test to measure and record electrical activity in the brain.
(© Richard T. Nowitz/Corbis.)

strangers entering and leaving the room during the EEG
procedure, since they can raise the patient’s anxiety
level.

Aftercare

There are no side effects or special procedures
required after an EEG. The technician simply removes
the gel with water and the adhesive, if used, with a spe-
cial cleanser. Shampooing will rid the hair of any other
material. A few patients are mildly sensitive to the gel or
may get irritation from the rubbing of their scalps.

Risks

The EEG test is very safe. However, if a patient has
a seizure disorder, a seizure may be triggered by
the flashing lights or hyperventilation. The healthcare
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Electronic fetal monitoring

provider performing the EEG is trained to take care of
the patient if this happens.

Normal results

An EEG returns normal results when brain waves
have normal frequency and amplitude and other charac-
teristics are typical.

Parental concerns

Before the test, parents should know that the child
probably will cry, and restraints may be used. The most
important way to help a child through an EEG procedure
is by being there and caring. Crying is a normal response
to the strange environment, unfamiliar people, restraints,
and separation from the parent. Infants and young chil-
dren will cry more for these reasons than because the test
or procedure is uncomfortable. Knowing this from the
onset may help parents feel less anxiety about what to
expect. Having specific information about the test may
further reduce anxiety.

See also Encephalitis; Narcolepsy; Sleep disorders.
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I Electronic fetal monitoring
Definition

Electronic fetal monitoring (EFM) involves the use
of an electronic fetal heart rate (FHR) monitor to record
the baby’s heart rate. Elastic belts are used to hold sen-
sors against the pregnant woman’s abdomen. The sensors
are connected to the monitor and detect the baby’s heart
rate as well as the uterine contractions. The monitor then
records the FHR and the contractions as a pattern on a
strip of paper. Electronic fetal monitoring is performed
late in pregnancy or continuously during labor to ensure
normal delivery of a healthy baby. EFM can be utilized
either externally or internally in the womb.

Purpose

All electronic fetal monitors detect the FHR and
maternal uterine activity (UA), and both are displayed
for interpretation since the pattern of the baby’s heart-
beat during labor often reflects the baby’s condition.
During contractions, the normal pattern is for the FHR to
slow somewhat, picking up again as the contraction
ends. The EFM continuously prints out a record of both
the FHR and the duration and frequency of the uterine
contractions, so that deviations from normal patterns can
be identified. Certain variations in this pattern, such as
precipitous drops in the FHR at the end of a contraction
can constitute a true life or death situation requiring
emergency delivery of the baby. Prior to the use of
EFMs, nurses and doctors periodically monitored the
baby’s heartbeat manually by placing a stethoscope on
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the mother’s abdomen. It is important to note that the
EFM is a screening tool and not diagnostic of any parti-
cular disorder.

Fetal asphyxia (an impaired exchange of oxygen
and carbon dioxide) is recognized as an important cause
of stillbirth and neonatal death. Asphyxia has also been
implicated as a cause of cerebral palsy, although many
cases of cerebral palsy have occurred without evidence
of birth asphyxia. Most fetuses, however, tolerate intrau-
terine hypoxia during labor and are delivered without
complications. If the interruption to the supply of oxygen
is short, the baby may recover without any damage. If
the time is longer, there may be some injury that is rever-
sible. If the time period without oxygen is especially
long, there may be permanent injury to one or more
organs of the body.

Fetal monitoring can be helpful in a variety of differ-
ent situations. During pregnancy, fetal monitoring can be
used as a part of antepartum testing. If the practitioner
feels that a baby may be at risk for problems during preg-
nancy, non-stress tests, biophysical profiles, or even
contraction stress tests are performed twice a week to
monitor fetal well-being. In this test, changes in the
baby’s heart rate are noted with the fetus’s own move-
ments. The heart rate of a healthy baby should go up
whenever she or he moves.

Description

Using the external fetal monitor is simple and
painless. Two belts are placed around the pregnant
woman’s abdomen. One is to hold the transducer that
picks up the FHR and the other is to hold a
tocodynanometer, which picks up uterine activity or
contractions. External monitoring of the fetus is
accomplished by means of a transducer that emits
continuous sound waves (ultrasound). A water-soluble
gel is placed on the underside of the transducer to
permit the conduction of fetal heart sounds. When the
transducer is placed correctly on the maternal abdo-
men, the sound waves bounce off the fetal heart and
are picked up by the electronic monitor. The actual
moment-by-moment FHR can be simultaneously
viewed on a screen while being printed on graph
paper. Incorrect placement of the transducer may
detect a pulsating maternal vessel with a resultant
swooshing sound (uterine soufflé), and the rate will
be the same as the maternal pulse. Maternal uterine
activity is noted and recorded when the pressure of a
contraction pushes on a sensor, which is on the under-
side of a tocodynanometer. Once again, incorrect pla-
cement may not completely detect contractions. The
sensor on the tocodynanometer must be placed on
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that part of the uterus that can be palpated easily. If it
is too high or too low, the contractions may not be
detected.

If it becomes difficult to detect the FHR with the
external monitor or if there are subtle signs of a develop-
ing problem, the practitioner may recommend the use of
an internal monitor. The measurement of fetal heart
activity is performed most accurately by attaching an
electrode directly to the fetal scalp. This is an invasive
procedure that requires the rupture of membranes
(amniotomy) and is associated with occasional com-
plications.

An internal monitor may also be used to deter-
mine the actual strength of the contraction as well as
the resting tone of the uterus. A woman may appear
to be having strong contractions but not be progres-
sing in labor. Progress in labor is determined by cervi-
cal dilation. The insertion of an intrauterine pressure
catheter (IUPC) permits the determination of the
strength of the contractions in millimeters of Hg, a
measurement used for pressure. A good labor pattern
that facilitates cervical dilation can be calculated
by taking the difference in pressure between the peak
of the contraction and the resting tone and adding
them up over a ten-minute period. The unit of mea-
surement for this calculation is called a Montevideo
unit, and ideally the sum total of the pressures should
be between 150 and 250 Montevideo units to achieve
cervical dilation. If the calculation is in this range and
the woman’s cervix is not changing, then and only
then can a diagnosis of failure to progress be made.
The IUPC also provides an accurate measurement
of the resting tone of the uterus. It is important that
the uterus relax between contractions in order for the
baby to receive oxygen. If the uterus is not relaxing or
if the resting tone is rising, this can be an indication
of a placental abruption (the tearing away of the pla-
centa from the wall of the uterus).

Another use of an IUPC is for amnioinfusion. This
is a procedure in which a physiologic solution (such as
normal saline) is infused into the uterine cavity to replace
the amniotic fluid. It is used to relieve cord compression,
reduce fetal distress caused by meconium staining, and
as a correction of decreased amniotic fluid.

Preparation

There are no special preparations needed for fetal
monitoring. An explanation of the procedure and its risks
should be provided by the healthcare provider and a con-
sent form may be signed for the procedure.
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Electronic fetal monitoring

KEY TERMS

Amnioinfusion—A procedure whereby a physiolo-
gic solution such as normal saline or lactated ring-
er’s solution is infused through a lumen in an
intrauterine pressure catheter into the uterus to
alleviate cord compression and to help dilute
meconium staining.

Amniotic fluid—The liquid in the amniotic sac
that cushions the fetus and regulates temperature
in the placental environment. Amniotic fluid also
contains fetal cells.

Amniotomy—Rupturing or breaking the amniotic
sac (bag of waters) to permit the release of fluid.

Asphyxia—Lack of oxygen.

Deceleration—A decrease in the fetal heart rate
that can indicate inadequate blood flow through
the placenta.

Hypoxia—A condition characterized by insuffi-
cient oxygen in the cells of the body

Meconium—A greenish fecal material that forms
the first bowel movement of an infant.

Perinatal—Referring to the period of time sur-
rounding an infant’s birth, from the last two
months of pregnancy through the first 28 days of
life.

Risks

Besides the risk of an unnecessary cesarean sec-
tion, other risks posed to the mother by EFM include her
immobilization in bed. Immobilization simultaneously
limits changing positions for comfort and causes changes
in blood circulation, which decreases the oxygen supply
to the fetus and can lead to abnormal changes in the FHR
on the EFM that was applied to detect these changes.
Another problem with the use of the EFM is that practi-
tioners have a tendency to focus on it instead of the
laboring woman. For these and other reasons, the United
States Preventive Services Task Force states that there is
some evidence that using EFM on low-risk women in
labor might not be indicated. EFM, however, has become
an accepted standard of care in many settings in the Uni-
ted States for management of labor. Interestingly, there
has not been a reported reduction in perinatal morbidity
in the United States with the use of EFM. There is a ben-
efit to using EFM in women with complicated labors,
such as those induced or augmented with oxytocin, pro-
longed labors, vaginal birth after having a cesarean sec-
tion, abnormal presentation, and twin pregnancy.
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Electronic fetal monitoring (EFM) is performed late in preg-
nancy or continuously during labor to ensure normal deliv-
ery of a healthy baby. EFM can be utilized either externally or
internally in the womb. This illustration shows the internal
procedure, in which an electrode is attached directly to the
baby’s scalp to monitor the heart rate. Uterine contractions
are recorded using an intrauterine pressure catherter which
is inserted through the cervix into the uterus. (lllustration by
Electronic lllustrators Group.)

Generally the insertion of a fetal scalp electrode is a
safe procedure, but it may occasionally cause umbilical
cord prolapse or infection due to early amniotomy. Pro-
blems could also occur if the electrode or IUPC causes
trauma to the eye, fetal vessels, umbilical cord, or pla-
centa. Scalp infections with the herpes virus or group B
streptococcus are possible, and concern has been raised
regarding the potential for enhancing transmission of the
human immunodeficiency virus (HIV). As with any
procedure, the potential benefit of EFM must be weighed
against the potential risks.

Normal results

The average fetal heart rate is in the range of 110 to
160 beats per minute (bpm). A baby who is receiving
sufficient oxygen through the placenta moves around
and the monitor strip will show the baby’s heart rate ris-
ing briefly as he or she moves. The monitor strip is con-
sidered to be reactive when the baby’s heart rate elevates
at least 15 bpm above the baseline heart rate for at least
15 seconds twice in a 20-minute period. Other indicators
of fetal well-being include short term variability (STV),
which constitutes changes in the FHR from one beat to
another, and long term variability (LTV), which is
changes in the FHR over a long period of time.

If the baby’s heart rate drops very low or rises very
high, this can signal a serious problem if it occurs for
longer than a ten-minute period. During a contraction,
the flow of oxygen (from the mother) through the pla-
centa (to the baby) is temporarily blocked. The baby
should be capable of withstanding this condition since it
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Fetal monitor belt around a pregnant woman’s torso to
record the heart rate of her baby. (© Custom Medical Stock
Photo, Inc.)

is receiving sufficient oxygen between contractions. The
first sign that a baby is not getting enough oxygen
between contractions is often a drop in the baby’s heart
rate after a contraction, called a late deceleration. The
baby’s heart rate recovers to a normal level between con-
tractions, only to drop again after the next contraction.
This is a more subtle sign of distress. These babies will
do fine if they are delivered in a short period of time fol-
lowing the onset of the late decelerations. Sometimes,
these signs develop long before delivery is expected. In
that case, a c-section may be necessary.

One of the worst indications of fetal distress, how-
ever, is a tracing that shows no variability at all. It is a
flat tracing and indicates that the baby has sustained a
severe assault on its central nervous system. It is not cap-
able of responding to stimuli in its environment. The
mother may report that she has experienced decreased
fetal movement as the baby has only enough oxygen to
keep the heart beating. It is for this reason that all preg-
nant women should be taught to keep track of fetal
movement every day and to report any significant
changes.

See also Apgar testing; Cesarean section.
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I Elimination diet
Definition

An elimination diet is the systematic elimination of
foods or group of foods from the diet suspected in caus-
ing a food allergy. It is used as a means to diagnose an
allergic reaction to foods.

Purpose

While people of all ages can develop an allergic sen-
sitivity to certain foods, such allergies are especially
common among children. In the United States, one child
in six develops an allergic reaction to certain substances,
and foods are among the prime offenders. (Many food
allergies are outgrown during adolescence.) Food elimi-
nation is considered only when no other cause can be
found for the symptoms the child is experiencing. Com-
mon symptoms of food allergies include hives, angioe-
dema (swelling), rashes, respiratory congestion, and
gastrointestinal problems such as constipation, diar-
rhea, and/or gas. Food allergies are also known to play a
secondary role in many chronic conditions, such as
asthma, acne, ear infections, eczema, headaches, and
hay fever. The most effective means of treating food
allergies is to avoid the foods that produce allergic
reactions.

Description

There are two main ways of diagnosing food allergies
by the elimination method. A casual approach involves
eliminating, one at a time, foods from the diet suspected of
causing allergic reactions and observing the person to see
if there is a reduction in symptoms in the absence of parti-
cular foods. This method is often recommended for chil-
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Elimination diet

dren, as it is easier to follow than the standard elimination
diet. The more rigorous method (which is a true elimina-
tion diet) reverses this strategy by eliminating many foods
at the outset and then reintroducing suspected allergens
(allergy-producing substances) one at a time. Elimination
diets often include a rotation component, by which even
the limited foods allowed at the beginning are allocated in
such a way that no single food is eaten more than once
within a three-day period. This feature has two purposes.
First, it alleviates the monotony of a limited diet. Second,
it allows for the possibility that some persons may even be
allergic to the relatively safe foods allowed initially. If
there is an allergic reaction at this stage, rotating foods
makes it possible to identify the cause of the problem.

An elimination diet is divided into two parts: the
elimination phase and the reintroduction (or food chal-
lenge) phase. During the elimination phase, which gener-
ally lasts between one and two weeks, as many known
allergy-producing foods as possible are eliminated from
the diet. Foods commonly known to cause allergies
include: citrus fruits, strawberries, corn, peas, tomatoes,
peanuts, nuts, legumes, soy products, wheat, oats,
chicken, shellfish, eggs, dairy products, cow’s milk,
vinegar and other products of fermentation, coffee and
tea, cane sugar, chocolate, and food additives. The elimi-
nation diet can be very strict or more liberalized depend-
ing on the severity of the symptoms. It is important to
personalize the diet whenever possible.

During the elimination phase of the diet, which
clears the body of allergens, ingredient labels for all pro-
cessed foods should be carefully scrutinized to make
sure that none of the proscribed foods makes its way into
the diet. Different diets handle the reintroduction phase
differently. In some cases, the ‘“test” foods are intro-
duced at three-day intervals while in others, a new food
is reintroduced every day for 15 days. Foods should be
reintroduced in as pure a form as possible (for example,
cream of wheat rather than bread) for maximum cer-
tainty that the resulting effects are produced by the sub-
stance in question rather than by some other ingredient
added during the manufacturing process.

A strict elimination diet should not be undertaken
without the supervision of a physician and/or dietitian.

Another way to identify food allergies is to keep a
food diary, recording everything eaten for a period of
three or four weeks and noting any allergic reactions dur-
ing that period.

Risks

The elimination phase of the diet should not last
more than two weeks, since this restricted regimen will
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lack some essential nutrients. Also, a child’s growth
may be affected if placed on an elimination diet for an
extended period. For example, a child with a cow’s
milk allergy must obtain his calcium, vitamin D, and
other essential nutrients found in milk from other
sources. Children with food allergies need to be fol-
lowed by a physician and or dietitian to ensure they are
not at risk for growth problems or inadequate intake of
nutrients.

Normal results

Persons with chronic food allergies should see their
symptoms subside during the elimination period. Some-
times they may experience withdrawal, an episode in
which symptoms may actually worsen before they sub-
side. These include: bloating, food cravings, headache,
fatigue, and general aches and pains. This condition may
last for a few days. Upon reintroduction of the offending
food, these symptoms should return and are often worse
than previously reported.

Parental concerns

In order to effectively eliminate the offending foods,
a parent should be educated on label reading, cross-con-
tact, and selecting alternate foods for an allergic child.
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Embryonic development see Prenatal
development

IEncephaﬁﬁs

Definition

Encephalitis is an inflammation of the brain, usually
caused by a direct viral infection or a hypersensitivity
reaction to a virus or foreign protein. Brain inflammation
caused by a bacterial infection is sometimes called cere-
britis. When both the brain and spinal cord are involved,
the disorder is called encephalomyelitis. An inflamma-
tion of the brain’s covering, or meninges, is called
meningitis.

Description

Encephalitis is an inflammation of the brain. The
inflammation is a reaction of the body’s immune system
to infection or invasion. During the inflammation, the
brain’s tissues become swollen. The combination of the
infection and the immune reaction to it can cause head-
ache and a fever, as well as more severe symptoms in
some cases.

The viruses causing primary encephalitis can be epi-
demic or sporadic. The polio virus is an epidemic cause.
Arthropod-borne viral encephalitis is responsible for
most epidemic viral encephalitis. The viruses live in ani-
mal hosts and mosquitoes that transmit the disease. The
most common form of non-epidemic or sporadic ence-
phalitis is caused by the herpes simplex virus, type 1
(HSV-1) and has a high rate of death. Mumps is another
example of a sporadic cause.
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Demographics

Approximately 2,000 cases of encephalitis are
reported to the Centers for Disease Control and Preven-
tion in Atlanta, Georgia, each year. Encephalitis can
strike anyone, at any age, although some kinds of ence-
phalitis are more common in children. Other kinds of
encephalitis can affect anyone, but may affect children
more severely.

Causes and symptoms

There are more than a dozen viruses that can cause
encephalitis, spread by either human-to human contact
or by animal bites. Encephalitis may occur with several
common viral infections of childhood. Viruses and viral
diseases that may cause encephalitis include:

¢ chickenpox

* measles

* mumps

e Epstein-Barr virus (EBV)
e cytomegalovirus infection
e HIV

e herpes simplex

e herpes zoster (shingles)

e herpes B

¢ polio

* rabies

* mosquito-borne viruses (arboviruses)

Primary encephalitis is caused by direct infection by
the virus, while secondary encephalitis is due to a post-
infectious immune reaction to viral infection elsewhere
in the body. Secondary encephalitis may occur with
measles, chickenpox, mumps, rubella, and EBV. In sec-
ondary encephalitis, symptoms usually begin five to ten
days after the onset of the disease itself and are related to
the breakdown of the myelin sheath that covers nerve
fibers.

In rare cases, encephalitis may follow vaccination
against some of the viral diseases listed above. Creutz-
feldt-Jakob disease, a very rare brain disorder caused by
an infectious particle called a prion, may also cause
encephalitis.

Mosquitoes spread viruses responsible for equine
encephalitis (eastern and western types), St. Louis
encephalitis, California encephalitis, and Japanese ence-
phalitis. Lyme disease, spread by ticks, can cause ence-
phalitis, as can Colorado tick fever. Rabies is most often
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Encephalitis

spread by animal bites from dogs, cats, mice, raccoons,
squirrels, and bats and may cause encephalitis.

Equine encephalitis is carried by mosquitoes that do
not normally bite humans but do bite horses and birds. It
is occasionally picked up from these animals by mosqui-
toes that do bite humans. Japanese encephalitis and St.
Louis encephalitis are also carried by mosquitoes. The
risk of contracting a mosquito-borne virus is greatest in
mid- to late summer, when mosquitoes are most active, in
those rural areas where these viruses are known to exist.
Eastern equine encephalitis occurs in eastern and south-
eastern United States; western equine and California ence-
phalitis occur throughout the West; and St. Louis
encephalitis occurs throughout the country. Japanese
encephalitis does not occur in the United States but is
found throughout much of Asia. The viruses responsible
for these diseases are classified as arbovirus, and these
diseases are collectively called arbovirus encephalitis.

Herpes simplex encephalitis, the most common form
of sporadic encephalitis in western countries, is a disease
with significantly high mortality. It occurs in children and
adults and both sides of the brain are affected. It is theo-
rized that brain infection is caused by the virus moving
from a peripheral location to the brain via two nerves, the
olfactory and the trigeminal (largest nerves in the skull).

Herpes simplex encephalitis is responsible for 10
percent of all encephalitis cases and is the main cause of
sporadic, fatal encephalitis. In untreated people, the rate
of death is 70 percent while the mortality is 15 to 20 per-
cent in persons who have been treated with acyclovir.
The symptoms of herpes simplex encephalitis are fever,
rapidly disintegrating mental state, headache, and beha-
vioral changes.

The symptoms of encephalitis range from very mild
to very severe and may include:

¢ headache

o fever

e lethargy (sleepiness, decreased alertness, and fatigue)
e malaise

* nausea and vomiting

e visual disturbances

e tremor

e decreased consciousness (drowsiness, confusion, delir-
ium, and unconsciousness)

o stiff neck

e seizures

Symptoms may progress rapidly, changing from
mild to severe within several days or even several hours.
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When to call the doctor

A physician should be called whenever a headache
does not respond to medication or when a person experi-
ences a fever over 104°F (40.0°C), nausea and vomit-
ing, visual disturbances, a stiff neck, or seizures.

A doctor should be called when an infant’s tempera-
ture rises above 100°F (37.8°C) and cannot be brought
down within a few minutes. Infants whose temperatures
exceed 102°F (38.9°C) should be sponge-bathed in cool
water while waiting for emergency help to arrive.

Diagnosis

Diagnosis of encephalitis includes careful question-
ing to determine possible exposure to viral sources. Tests
that can help confirm the diagnosis and rule out other
disorders include:

e blood tests (to detect antibodies to viral antigens and
foreign proteins)

e cerebrospinal fluid analysis, or spinal tap (to detect viral
antigens and provide culture specimens for the virus or
bacteria that may be present in the cerebrospinal fluid)

e electroencephalogram (EEG)
e CT and MRI scans

A brain biopsy (surgical gathering of a small tissue
sample) may be recommended in some cases in which
treatment has thus far been ineffective and the cause of the
encephalitis is unclear. Definite diagnosis by biopsy may
allow specific treatment that would otherwise be too risky.

Treatment

Choice of treatment for encephalitis depends on the
cause. Bacterial encephalitis is treated with antibiotics.
Viral encephalitis is usually treated with antiviral drugs,
including acyclovir, ganciclovir, foscarnet, ribavirin, and
AZT. Viruses that respond to acyclovir include herpes
simplex, the most common cause of sporadic (non-epi-
demic) encephalitis in the United States.

The symptoms of encephalitis may be treated with a
number of different drugs. Corticosteroids, including
prednisone and dexamethasone, are sometimes pre-
scribed to reduce inflammation and brain swelling.
Anticonvulsant drugs, including phenytoin, are used to
control seizures. Fever may be reduced with acetamino-
phen or other fever-reducing drugs.

A person with encephalitis must be monitored care-
fully, since symptoms may change rapidly. Blood tests
may be required regularly to track levels of fluids and
salts in the blood.
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Cerebrospinal fluid analysis—A laboratory test,
important in diagnosing diseases of the central ner-
vous system, that examines a sample of the fluid
surrounding the brain and spinal cord. The fluid is
withdrawn through a needle in a procedure called
a lumbar puncture.

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 com-
puted axial tomography.

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.

Inflammation—Pain, redness, swelling, and heat
that develop in response to tissue irritation or
injury. It usually is caused by the immune system’s
response to the body’s contact with a foreign sub-
stance, such as an allergen or pathogen.

Magnetic resonance imaging (MRI)—An imaging
technique that uses a large circular magnet and radio
waves to generate signals from atoms in the body.
These signals are used to construct detailed images of
internal body structures and organs, including the brain.

Vaccine—A substance prepared from a weakened
or killed microorganism which, when injected,
helps the body to form antibodies that will prevent
infection by the natural microorganism.

Virus—A small infectious agent consisting of a
core of genetic material (DNA or RNA) surrounded
by a shell of protein. A virus needs a living cell to
reproduce.

Prognosis

Encephalitis symptoms may last several weeks.
Most cases of encephalitis are mild, and recovery is
usually quick. Mild encephalitis usually leaves no resi-
dual neurological problems. Overall, approximately 10
percent of those with encephalitis die from their infec-
tions or complications such as secondary infection.
Some forms of encephalitis have more severe courses,
including herpes encephalitis, in which mortality is 15 to
20 percent with treatment, and 70 to 80 percent without.
Antiviral treatment is ineffective for easter