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PREFACE

It has been said that knowledge doubles every two years and computing power doubles
every eighteen months. These dynamic changes will allow us to use technology in new ways
as quickly as we can learn them. The interface of medicine and technology will help us
provide better, safer care with each passing year as the amazing advancements of our scientist
colleagues further delineate the pathophysiology and mechanisms of diseases. Our goal as
the editors and authors of this textbook is not only to provide the classic, foundational
knowledge we use every day, but to include recent advances in a readable, searchable, and
concise text for medical learners as they move toward their careers as physicians and advanced
practice providers.

We have once again provided updated information, including the advances that have
occurred since the last edition. We believe this integration will help you investigate the
common and classic pediatric disorders in a time-honored, logical format, helping you to
both acquire knowledge and apply knowledge to your patients. The authors again include
our colleagues who serve as clerkship directors so that medical students and advanced
practice providers can gain the knowledge and skills necessary to succeed in caring for
patients and in preparing for clerkship or in-service examinations.

We are honored to be part of the journey of the thousands of learners who rotate through
pediatrics and of those who will become new providers of pediatric care in the years to come.

Karen J. Marcdante, MD
Robert M. Kliegman, MD
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SECTION 1

PROFESSION OF PEDIATRICS

Ahmeneh Ghavam | Karen ]. Marcdante

CHAPTER 1

Population and Culture

CARE OF CHILDREN IN SOCIETY

Health care professionals need to appreciate the interactions
between medical conditions and social, economic, and envi-
ronmental influences associated with the provision of pediatric
care. New technologies and treatments improve morbidity,
mortality, and the quality of life for children and their families,
but the costs may exacerbate disparities in medical care. The
challenge for pediatricians is to deliver care that is socially
equitable; integrates psychosocial, cultural, and ethical issues
into practice; and ensures that health care is available to all
children.

CURRENT CHALLENGES

Challenges that affect children’s health outcomes include access
to health care; health disparities; supporting their social, cogni-
tive, and emotional lives in the context of families and com-
munities; and addressing environmental factors, especially
poverty. Early experiences and environmental stresses interact
with the genetic predisposition of every child and, ultimately,
may lead to the development of diseases seen in adulthood.
Pediatricians have the unique opportunity to address not only
acute and chronic illnesses but also the aforementioned issues
and toxic stressors to promote wellness and health maintenance
in children.

Many scientific advances have an impact on the growing
role of pediatricians. Newer genetic technologies allow the
diagnosis of diseases at the molecular level, aid in the selection
of medications and therapies, and may provide information on
prognosis. Prenatal diagnosis and newborn screening improve
the accuracy of early diagnosis and treatment, even when a cure
is impossible. Functional magnetic resonance imaging allows a
greater understanding of psychiatric and neurologic problems,
such as dyslexia and attention-deficit/hyperactivity disorder.

Challenges persist as the incidence and prevalence of chronic
illness increase over recent decades. Chronic illness is now the
most common reason for hospital admissions among children
(excluding trauma and newborn admissions). From middle
school and beyond, mental illness is the main non-childbirth-
related reason for hospitalization among children. Pediatricians
must also address the increasing concern about environmental
toxins and the prevalence of physical, emotional, and sexual

abuse, and violence. World unrest and terrorism, such as the
September 11 attack on New York’s World Trade Center, have
caused an increased level of anxiety and fear for many families
and children.

To address these ongoing challenges, many pediatricians
now practice as part of a health care team that includes
psychiatrists, psychologists, nurses, and social workers. This
patient-centered medical home model of care is designed to
provide continuous and coordinated care to maximize health
outcomes. Other models, such as school-based health clinical
and retail medical facilities, may improve access but may not
support continuity and coordination of care.

Childhood antecedents of adult health conditions, such as
alcoholism, depression, obesity, hypertension, and hyperlipid-
emias, are increasingly recognized. Infants who are relatively
underweight at birth due to maternal malnutrition are at higher
risk of developing certain health conditions later in life, including
diabetes, heart disease, hypertension, metabolic syndrome, and
obesity. Improved neonatal care results in greater survival of
preterm, low birthweight, or very low birthweight newborns,
increasing the number of children with chronic medical condi-
tions and developmental delays with their lifelong implications.

LANDSCAPE OF HEALTH CARE FOR
CHILDREN IN THE UNITED STATES

Complex health, economic, and psychosocial challenges greatly
influence the well-being and health outcomes of children.
National reports from the Centers for Disease Control and

Prevention (CDC) (e.g., http://www.cdc.gov/nchs/data/hus/

hus15.pdf) provide information about many of these issues.

Some of the key issues include the following:

« Health insurance coverage. Medicaid and the State Children’s
Health Insurance Program provide coverage to health care
access to more than 45 million children in 2013.The slow
drop in uninsured children nationally over the past decade
leaves 5.5% of U.S. children lacking insurance in 2014. Despite
public sector insurance, the rate of unvaccinated children
remains unchanged over the past 5 years.

o Prenatal and perinatal care. Ten to 25% of women do not
receive prenatal care during the first trimester. In addition,
a significant percentage of women continue to smoke, use
illicit drugs, and consume alcohol during pregnancy.

o Preterm births. The incidence of preterm births (<37 weeks)
peaked in 2006 and has been slowly declining (9.6% in 2014).
However, the rates of low birthweight infants (<2,500 g [8%
of all births]) and very low birthweight infants (<1,500 g
[1.4% of all births]) are essentially unchanged since 2006.
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Birthrate in adolescents. The national birthrate among
adolescents has been steadily dropping since 1990, reaching
its lowest rate (24.2 per 1000) for 15- to 19-year-old ado-
lescents in 2014.

Adolescent abortions. In 2010 the percent of adolescent
pregnancies that ended in abortion was 30%. The rate of
abortions among adolescents has been dropping since its
peak in 1988 and is now at its lowest rate since abortion
was legalized in 1973.

Infant mortality. Internationally, infant mortality decreased
from 63 deaths per 1000 live births in 1990 to 32 deaths
per 1000 live births in 2015. In the United States, overall
infant mortality rate decreased to a record low 5.96 per 1000
live births in 2013. A persistent disparity remains among
ethnic groups. The infant mortality rate (in deaths per 1000
live births) is 4.96 for non-Hispanic white infant mortal-
ity, 5.27 for Hispanic infants, and 11.61 black infants. U.S.
geographic variability persists with highest mortality rates in
the South.

Initiation and maintenance of breast-feeding. Seventy-nine
percent of newborn infants start to breast-feed after birth.
Breast-feeding rates vary by ethnicity (higher rates in non-
Hispanic whites and Hispanic mothers) and education
(highest in women with a bachelor’s degree or higher). Only
49% of women continue breast-feeding for 6 months, with
about 27% continuing at 12 months.

Cause of death in U.S. children. The overall causes of death
in all children (1-24 years of age) in the United States in
2014, in order of frequency, were accidents (unintentional
injuries), suicide, assaults (homicide), malignant neoplasms,
and congenital malformations (Table 1.1). There was a slight
improvement in the rate of death from all causes.
Hospital admissions for children and adolescents. In 2014,
7.2% of children were admitted to a hospital at least once.
Respiratory illnesses are the predominant cause of hospitaliza-
tion for children 1-9 years of age, while mental illness is the
most common cause of admission for adolescents.

Causes of Death by Age in the United States,
2014

CAUSES OF DEATH IN

AGE GROUP (YEAR) ORDER OF FREQUENCY

1-4 Unintentional injuries (accidents)
Congenital anomalies
Homicide

Malignant neoplasms
Diseases of the heart

5-14 Unintentional injuries (accidents)
Malignant neoplasms

Suicide

Congenital anomalies

Homicide

Diseases of the heart

15-24 Unintentional injuries (accidents)
Suicide

Homicide

Malignant neoplasms

Diseases of the heart

o Significant adolescent health challenges: substance use
and abuse. There is considerable substance use and abuse
among U.S. adolescents, although the overall trend in use
is declining. Current estimates are that between 36% and
50% of high school students currently drink alcohol. Overall
illicit drug use by adolescents is slowly declining (23.6%
12th graders reporting drug use in 2015). The teen smoking
rate is also declining (13% in 2002; 5.5% in 2015). However,
in 2014 more teens reported using electronic nicotine delivery
systems (ENDS) than any other tobacco product. ENDS,
commonly referred to as e-cigarettes, pose significant health
risks to both users and nonusers.

o Children in foster care. In 2013 just over 400,000 chil-
dren were in the foster care system. Children in foster
care often have significant developmental, behavioral, and
emotional problems that require access to quality health and
mental health care services. Although adoptions account
for nearly 20% of children exiting foster care annually,
25-50% of children leaving the welfare system experience
homelessness and/or joblessness and will not graduate from
high school.

OTHER HEALTH ISSUES THAT AFFECT
CHILDREN IN THE UNITED STATES

o Obesity. Obesity is the second leading cause of death in the
United States (estimated 300,000 deaths annually). Childhood
obesity has more than doubled in children and quadrupled
in adolescents over the past 30 years. The prevalence of obese
children 6-19 years of age in 2012 was estimated at 39%.

o Sedentary lifestyle. Currently, only 1 in 3 children are
physically active every day. As technology continues to
advance, children spend more time in front of a screen
(television, video games, computer, etc.), with some spending
more than 7.5 hours per day.

» Motor vehicle accidents and injuries. In 2014, 602 children
12 years of age or younger died in motor vehicle crashes,
and more than 121,350 were injured. Preliminary data suggest
a slight increase in 2015. The impact of mobile device use
and increased speed limits is being considered. Carseat and
seatbelt use can reduce the risk of serious injury and death
by half for infants and children. On average, more than
12,000 children ages 0-19 years die each year of unintentional
injury in the United States. Other causes of childhood injury
included drowning, suffocation, burns, child abuse, and
poisonings.

o Child maltreatment. In 2014 there were an estimated 702,000
reported cases of maltreatment with 1,580 deaths as a result
of abuse and neglect. The majority of children (75%) were
neglected; 17% suffered physical abuse, and nearly 8.3%
were victims of sexual abuse.

o Toxic stress in childhood leading to adult health challenges.
The growing understanding of the interrelationship between
biologic and developmental stresses, environmental exposure,
and the genetic potential of patients is helping us recognize
the adverse impact of toxic stressors on health and well-being.
Screening for and acting upon factors that promote or hinder
early development provides the best opportunity for long-
term health. The field of epigenetics is demonstrating that
exposure to environmental stress impacts genetic expression
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 Military deployment and children. Current armed conflicts
and political unrest have affected millions of adults and
their children. There are an estimated 1.3 million active
duty and National Guard/Reserve servicemen and service-
women, parents to more than a million children. An estimated
30% of troops returning from armed conflicts have a mental
health condition (alcoholism, depression, and post-traumatic
stress disorder) or report having experienced a traumatic
brain injury. Their children are affected by these morbidities,
as well as by the psychologic impact of deployment. Child
maltreatment is more prevalent in families of U.S.-enlisted
soldiers during combat deployment than in nondeployed
soldiers.

HEALTH DISPARITIES IN HEALTH CARE
FOR CHILDREN

Health disparities are the differences that remain after taking
into account patients’ needs, preferences, and the availability
of health care. Social conditions, social inequity, discrimination,
social stress, language barriers, and poverty are antecedents to
and associated causes of health disparities. Disparities in infant
mortality relate to poor access to prenatal care and the lack of
access and appropriate health services for women, such as
preventive services, family planning, and appropriate nutrition
and health care.

« Infant mortality increases as the mother’s level of education
decreases.

o Children from poor families are less likely to be immunized
at 4 years of age and less likely to receive dental care.

« Children with Medicaid/public coverage are less likely to be in
excellent health than children with private health insurance.

 Rates of hospital admission are higher for people who live
in low-income areas.

« Children of ethnic minorities and those from poor families
are less likely to have physician office or hospital outpatient
visits and more likely to have hospital emergency department
visits.

CHANGING MORBIDITY: SOCIAL/EMOTIONAL
ASPECTS OF PEDIATRIC PRACTICE

o Changing morbidity reflects the relationship among
environmental, social, emotional, and developmental issues;
child health status; and outcome. These observations are
based on significant interactions of biopsychosocial influ-
ences on health and illness, such as school problems, learning
disabilities, and attention problems; child and adolescent
mood and anxiety disorders; adolescent suicide and homicide;
firearms in the home; school violence; effects of media
violence, obesity, and sexual activity; and substance use and
abuse by adolescents.

o Itis estimated that 1 in 5 children, ages 13-18 years, has a
mental health condition. Fifty percent of all lifetime cases
of mental illness begin by age 14 years. The average delay
between onset of symptoms and intervention is 8-10 years.
Suicide is the second leading cause of death for children
ages 10-24 years, making early recognition of mental illness
paramount. Children from poor families are twice as likely
to have psychosocial problems as children from higher-
income families. Nationwide, there is a lack of adequate
mental health services for children.

Important influences on childrens health, in addition to
poverty, include homelessness, single-parent families, parental
divorce, domestic violence, both parents working, and inadequate
child care. Related pediatric challenges include improving the
quality of health care, social justice, equality in health care
access, and improving the public health system. For adolescents,
there are special concerns about sexuality, sexual orientation,
pregnancy, substance use and abuse, violence, depression, and
suicide.

CULTURE

The growing diversity of the United States requires that health
care workers make an attempt to understand the impact of
health, illness, and treatment on the patient and family from
their perspective. Facilitating a discussion of parental thoughts
and feelings about illness and its causes requires open-ended
questions, such as: “What worries you the most about your
child’s illness?” and “What do you think has caused your child’s
illness?” One must address concepts and beliefs about how
patients/families interact with health professionals, as well as
their spiritual and religious approach to health and health care
from a cultural perspective; this allows all to incorporate dif-
ferences in perspectives, values, or beliefs into the care plan.
Significant conflicts may arise because religious or cultural
practices may lead to the possibility of child abuse and neglect.
In this circumstance, the suspected child abuse and neglect is
required, by law, to be reported to the appropriate social service
authorities (see Chapter 22).

Complementary and alternative medicine (CAM) practices
constitute a part of the broad cultural perspective. Therapeutic
modalities for CAM include biochemical, lifestyle, biomechani-
cal, and bioenergetic treatments, as well as homeopathy. It is
estimated that 20-40% of healthy children and more than 60%
of children with chronic illness use CAM. Only 30-60% of
these children and families tell their physicians about their
use of CAM. Screening for CAM use can aid the pediatrician’s
counseling and minimize unintentional adverse interactions.

CHAPTER 2

Professionalism

CONCEPT OF PROFESSIONALISM

Society provides a profession with economic, political, and
social rewards. Professions have specialized knowledge and
the potential to maintain a monopoly on power and control,
remaining relatively autonomous. A profession exists as long
as it fulfills its responsibilities for the social good.

Today the activities of medical professionals are subject
to explicit public rules of accountability. Governmental and
other authorities at city, state, and federal levels grant limited
autonomy to professional organizations and their membership
thorough regulations, licensing requirement, and standards
of service (e.g., Medicare, Medicaid, and the Food and Drug
Administration). The Department of Health and Human Services
regulates physician behavior in conducting research with the goal
of protecting human subjects. The National Practitioner Data
Bank, created in 1986, contains information about physicians
and other health care practitioners who have been disciplined
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by a state licensing board, professional society, hospital, or
health plan or named in medical malpractice judgments or
settlements. Hospitals are required to review information in
this data bank every 2 years as part of clinician recredentialing.
There are accrediting agencies for medical schools, such as
the Liaison Committee on Medical Education (LCME), and
postgraduate training, such as the Accreditation Council for
Graduate Medical Education (ACGME).

The public trust of physicians is based on the physician’s
commitment to altruism, which is a cornerstone of the Hip-
pocratic Oath, an important rite of passage and part of medical
school commencement ceremonies. The core of professionalism
is embedded in the daily healing work of the physician and
encompasses the patient-physician relationship. Professionalism
includes an appreciation for the cultural and religious/spiritual
health beliefs of the patient, incorporating the ethical and moral
values of the profession and the moral values of the patient.
Unfortunately, the inappropriate actions of a few practicing
physicians, physician investigators, and physicians in positions of
power have created a societal demand to punish those involved
and lead to the erosion of respect for the medical profession.

PROFESSIONALISM FOR PEDIATRICIANS

The American Board of Pediatrics (ABP) adopted professional
standards in 2000, and the American Academy of Pediatrics
(AAP) updated the policy statement and technical report on
Professionalism in 2007, as follows:

» Honesty/integrity is the consistent regard for the highest
standards of behavior and the refusal to violate one’s personal
and professional codes. Maintaining integrity requires
awareness of situations that may result in conflict of interest
or that may result in personal gain at the expense of the
best interest of the patient.

« Reliability/responsibility includes accountability to one’s
patients, their families, to society, and the medical community
to ensure that all needs are addressed. There also must be
a willingness to accept responsibility for errors.

o Respect for others requires the pediatrician to treat all
persons with respect and regard for their individual worth
and dignity; be aware of emotional, personal, family, and
cultural influences on a patient’s well-being, rights, and
choices of medical care; and respect appropriate patient
confidentiality.

o Compassion/empathy requires the pediatrician to listen
attentively, respond humanely to the concerns of patients
and family members, and provide appropriate empathy for
and relief of pain, discomfort, and anxiety as part of daily
practice.

o Self-improvement is the pursuit of and commitment to
providing the highest quality of health care through lifelong
learning and education. The pediatrician must seek to learn
from errors and aspire to excellence through self-evaluation
and acceptance of the critiques of others.

« Self-awareness/knowledge of limits includes recognition
of the need for guidance and supervision when faced with
new or complex responsibilities, the impact of his or her
behavior on others, and appropriate professional boundaries.

» Communication/collaboration is crucial to providing the
best care for patients. Pediatricians must work cooperatively
and communicate effectively with patients and their families
and with all health care providers involved in the care of
their patients.

« Altruism/advocacy refers to unselfish regard for and devotion
to the welfare of others. It is a key element of professionalism.
Self-interest or the interests of other parties should not
interfere with the care of on€’s patients and their families.

CHAPTER 3

Ethics and Legal Issues

ETHICS IN HEALTH CARE

The ethics of health care and medical decision-making relies
on values. Sometimes, ethical decision making in medical care
is a matter of choosing the least harmful option among many
adverse alternatives. In the day-to-day practice of medicine,
although all clinical encounters may have an ethical component,
major ethical challenges are infrequent.

The legal system defines the minimal standards of behavior
required of physicians and the rest of society through the
legislative, regulatory, and judicial systems. Laws support the
principle of confidentiality for teenagers who are competent
to decide about medical issues. Using the concept of limited
confidentiality, parents, teenagers, and the pediatrician may
all agree to openly discuss serious health challenges, such as
suicidal ideation and pregnancy. This reinforces the long-term
goal of supporting the autonomy and identity of the teenager
while encouraging appropriate conversations with parents.

Ethical problems derive from value differences among
patients, families, and clinicians regarding choices and options
in the provision of health care. Resolving these value differ-
ences involves several important ethical principles. Autonomy,
which is based on the principle of respect for persons, means
that competent adult patients can make choices about health
care that they perceive to be in their best interests after being
appropriately informed about their particular health condition
and the risks and benefits of alternative diagnostic tests and
treatments. Paternalism challenges the principle of autonomy
and involves the clinician deciding what is best for the patient
based on how much information is provided. Paternalism under
certain circumstances (e.g., when a patient has a life-threatening
medical condition or a significant psychiatric disorder and
is threatening self or others) may be more appropriate than
autonomy.

Other important ethical principles are those of beneficence
(doing good), nonmaleficence (doing no harm or as little harm
as possible), and justice (the values involved in the equality
of the distribution of goods, services, benefits, and burdens to
the individual, family, or society).

ETHICAL PRINCIPLES RELATED TO INFANTS,
CHILDREN, AND ADOLESCENTS

Infants and young children do not have the capacity for making
medical decisions. Paternalism by parents and pediatricians in
these circumstances is appropriate. Adolescents (<18 years of
age), if competent, have the legal right to make medical decisions
for themselves. Children 8-9 years old can understand how
the body works and the meaning of certain procedures; by age
14-15, young adolescents may be considered autonomous
through the process of being designated a mature or emancipated
minor or by having certain medical conditions. Obtaining the
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assent of a child is the process by which the pediatrician involves
the child in the decision-making process with information
appropriate to their capacity to understand.

The principle of shared medical decision-making is appro-
priate, but the process may be limited because of issues of
confidentiality. A parent’s concern about the side effects of
immunization raises a conflict between the need to protect
and support the health of the individual and of the public.

LEGAL ISSUES

All competent patients of an age defined legally by each state

(usually =18 years of age) are considered autonomous regarding

their health decisions. To have the capacity to decide, patients

must meet the following requirements:

o Understand the nature of the medical interventions and
procedures, understand the risks and benefits of these
interventions, and be able to communicate their decision.

o Reason, deliberate, and weigh the risks and benefits using
their understanding about the implications of the decision
on their own welfare.

 Apply a set of personal values to the decision-making process
and show an awareness of the possible conflicts or differences
in values as applied to the decisions to be made.

These requirements must be placed within the context of
medical care and applied to each case with its unique char-
acteristics. Most young children are not able to meet these
requirements and need others, usually the parent, to serve as
the legal surrogate decision maker. However, when child abuse
and neglect are present, a further legal process may determine
the best interests of the child.

It is important to become familiar with state law as it, not
federal law, determines when an adolescent can consent to
medical care and when parents may access confidential adoles-
cent medical information. The Health Insurance Portability and
Accountability Act (HIPAA), which became effective in 2003,
requires a minimal standard of confidentiality protection. The
law confers less confidentiality protection to minors than to
adults. It is the pediatrician’s responsibility to inform minors of
their confidentiality rights and help them exercise these rights
under the HIPAA regulations.

Under special circumstances, nonautonomous adolescents
are granted the legal right to consent under state law when they
are considered mature or emancipated minors or because of
certain public health considerations, as follows:

« Mature minors. Some states have legally recognized that
many adolescents can meet the cognitive criteria and
emotional maturity for competence and may decide inde-
pendently. The Supreme Court has decided that pregnant,
mature minors have the constitutional right to make decisions
about abortion without parental consent. Although many
state legislatures require parental notification, pregnant
adolescents wishing to have an abortion do not have to seek
parental consent. The state must provide a judicial procedure
to facilitate this decision making for adolescents.

» Emancipated minors. Children who are legally emancipated
from parental control may seek medical treatment without
parental consent. The definition varies from state to state
but generally includes children who have graduated from
high school, are members of the armed forces, married,
pregnant, runaways, are parents, live apart from their parents,
and are financially independent or declared emancipated
by a court.

o Interests of the state (public health). State legislatures have
concluded that minors with certain medical conditions, such
as sexually transmitted infections and other contagious
diseases, pregnancy (including prevention with the use of
birth control), certain mental illnesses, and drug and alcohol
abuse, may seek treatment for these conditions autonomously.
States have an interest in limiting the spread of disease that
may endanger the public health and in eliminating barriers
to access for the treatment of certain conditions.

ETHICAL ISSUES IN PRACTICE

Clinicians should engage children and adolescents based on
their developmental capacity in discussions about medical plans
so that the child has a good understanding of the nature of
the treatments and alternatives, the side effects, and expected
outcomes. There should be an assessment of the patient’s
understanding of the clinical situation, how the patient is
responding, and the factors that may influence the patient’s
decisions. Pediatricians should always listen to and appreci-
ate patients’ requests for confidentiality and their hopes and
wishes. The ultimate goal is to help nourish children’s capacity to
become as autonomous as is appropriate to their developmental
stage.

Confidentiality

Confidentiality is crucial to the provision of medical care and
is an important part of the basis for a trusting patient-family-
physician relationship. Confidentiality means that information
about a patient should not be shared without consent. If
confidentiality is broken, patients may experience great harm
and may not seek needed medical care. See Chapter 67 for a
discussion of confidentiality in the care of adolescents.

Ethical Issues in Genetic Testing and Screening
in Children

The goal of screening is to identify diseases when there is no
clinically identifiable risk factor for disease. Screening should
take place only when there is a treatment available or when a
diagnosis would benefit the child. Testing usually is performed
when there is some clinically identifiable risk factor. Genetic
testing and screening present special problems because test
results have important implications. Some genetic screening
(sickle cell anemia or cystic fibrosis) may reveal a carrier
state, which may lead to choices about reproduction or create
financial, psychosocial, and interpersonal problems (e.g., guilt,
shame, social stigma, and discrimination in insurance and
jobs). Collaboration with, or referral to, a clinical geneticist
is appropriate in helping the family with the complex issues
of genetic counseling when a genetic disorder is detected or
anticipated.

Newborn screening should not be used as a surrogate for
parental testing. Examples of diseases that can be diagnosed
by genetic screening, even though the manifestations of the
disease process do not appear until later in life, are polycystic
kidney disease; Huntington disease; certain cancers, such as
breast cancer in some ethnic populations; and hemochromatosis.
For their own purposes, parents may pressure the pediatrician
to order genetic tests when the child is still young. Testing
for these disorders should be delayed until the child has the
capacity for informed consent or assent and is competent to
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make decisions, unless there is a direct benefit to the child at
the time of testing.

Religious Issues and Ethics

The pediatrician is required to act in the best interests of the
child, even when religious tenets may interfere with the health
and well-being of the child. When an infant or child whose
parents have a religious prohibition against a blood transfusion
needs a transfusion to save his or her life, the courts always
intervene to allow a transfusion. In contrast, parents with strong
religious beliefs under some state laws may refuse immunizations
for their children. States may use the principle of distributive
justice to require immunization of all during outbreaks or
epidemics, including individuals who object on religious
grounds.

Children as Human Subjects in Research

The goal of research is to develop new and generalized knowl-
edge. Parents may give informed permission for children to
participate in research under certain conditions. Children cannot
give consent but may assent or dissent to research protocols.
Special federal regulations have been developed to protect child
and adolescent participants in human investigation. These
regulations provide additional safeguards beyond those for adult
participants while still providing the opportunity for children
to benefit from the scientific advances of research.

Many parents with seriously ill children hope that the research
protocol will have a direct benefit for their particular child. The
greatest challenge for researchers is to be clear with parents
that research is not treatment. This fact should be addressed
as sensitively and compassionately as possible.

CHAPTER 4

Palliative Care and
End-of-Life Issues

The death of a child is one of life’s most difficult experiences.
The palliative care approach is defined as patient- and family-
centered care that optimizes quality of life by anticipating,
preventing, and treating suffering. This approach should be
instituted when medical diagnosis, intervention, and treatment
cannot reasonably be expected to affect the imminence of death.
Central to this approach is the willingness of clinicians to look
beyond the traditional medical goals of curing disease and
preserving life and towards enhancing the life of the child with
assistance from family members and close friends. High-quality
palliative care is an expected standard at the end of life.
Palliative care in pediatrics is not simply end-of-life care.
Children needing palliative care have been described as having
conditions that fall into four basic groups based on the goal of
treatment. These include conditions of the following scenarios:
A cure is possible, but failure is not uncommon (e.g., cancer
with a poor prognosis).
o Long-term treatment is provided with a goal of maintaining
quality of life (e.g., cystic fibrosis).

o Treatment that is exclusively palliative after the diagnosis
of a progressive condition is made (e.g., trisomy 13
syndrome).

o Treatments are available for severe, non-progressive disability
in patients who are vulnerable to health complications (e.g.,
severe spastic quadriparesis with difficulty in controlling
symptoms).

These conditions present different timelines and different
models of medical intervention while sharing the need to
attend to concrete elements affecting the quality of a child’s
death and mediated by medical, psychosocial, cultural, and
spiritual concerns.

Families without time to prepare for the tragedy of an
unexpected death require considerable support. Palliative
care can make important contributions to the end-of-life and
bereavement issues that families face in these circumstances.
This may become complicated in circumstances where the cause
of the death must be fully explored. The need to investigate
the possibility of child abuse or neglect subjects the family to
intense scrutiny and may create guilt and anger directed at
the medical team.

PALLIATIVE AND END-OF-LIFE CARE

Palliative treatment is directed toward the relief of symptoms

as well as assistance with anticipated adaptations that may cause

distress and diminish the quality of life of the dying child.

Elements of palliative care include pain management; expertise

with feeding and nutritional issues at the end of life; and

management of symptoms, such as minimizing nausea and
vomiting, bowel obstruction, labored breathing, and fatigue.

Psychologic elements of palliative care have a profound impor-

tance and include sensitivity to bereavement, a developmental

perspective of a child’s understanding of death, clarification of
the goals of care, and ethical issues. Palliative care is delivered
through a multidisciplinary approach, giving a broad range of
expertise to patients and families as well as providing a sup-
portive network for the caregivers. Caregivers involved may
be pediatricians, nurses, mental health professionals, social
workers, and pastors.

A model of integrated palliative care rests on the following
principles:

o Respect for the dignity of patients and families. The clini-
cian should respect and listen to patient and family goals,
preferences, and choices. School-age children can articulate
preferences about how they wish to be treated. Adolescents
can engage in decision-making (see Section 12). Advanced
care (advance directives) should be instituted with the child
and parents, allowing discussions about what they would
like as treatment options as the end of life nears. Differences
of opinion between the family and the pediatrician should
be addressed by identifying the multiple perspectives,
reflecting on possible conflicts, and altruistically coming to
agreements that validate the patient and family perspectives
yet reflect sound practice. Hospital ethics committees and
consultation services are important resources for the pediatri-
cian and family members.

o Access to comprehensive and compassionate palliative
care. The clinician should address the physical symptoms,
comfort, and functional capacity, with special attention to
pain and other symptoms associated with the dying process,
and respond empathically to the psychologic distress and
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human suffering, providing treatment options. Respite should

be available at any time during the illness to allow the family

caregivers to rest and renew.

« Use of interdisciplinary resources. Because of the complexity
of care, no one clinician can provide all of the needed services.
The team members may include primary and subspecialty
physicians, nurses in the hospital/facility or for home visits,
the pain management team, psychologists, social workers,
pastoral ministers, schoolteachers, friends of the family, and
peers of the child. The child and family should be in a position
to decide who should know what during all phases of the
illness process.

o Acknowledgment and support provisions for caregivers.
The primary caregivers of the child, family, and friends need
opportunities to address their own emotional concerns. Team
meetings to address thoughts and feelings of team members
are crucial. Institutional support may include time to attend
funerals, counseling for the staff, opportunities for families
to return to the hospital, and scheduled ceremonies to
commemorate the death of the child.

o Commitment to quality improvement of palliative care
through research and education. Hospitals should develop
support systems and staff to monitor the quality of care
continually, assess the need for appropriate resources, and
evaluate the responses of the patient and family members
to the treatment program.

Hospice care is a treatment program for the end of life that
provides the range of palliative care services by an interdisciplin-
ary team including specialists in the bereavement and end-of-life
process. In 2010, legislation was passed allowing children covered
under Medicaid or the Children’s Health Insurance Program
(CHIP) to receive access simultaneously to hospice care and
curative care.

BEREAVEMENT

Bereavement refers to the process of psychologic and spiritual
accommodation to death on the part of the child and the child’s
family. Grief has been defined as the emotional response caused
by a loss which may include pain, distress, and physical and
emotional suffering. It is a normal adaptive human response
to death. Assessing the coping resources and vulnerabilities of
the affected family before death occurs is central to the palliative
care approach.

Parental grief is recognized as being more intense and
sustained than other types of grief. Most parents work through
their grief. Complicated grief, a pathologic manifestation of
continued and disabling grief, is rare. Parents who share their
problems with others during the child’s illness, who have access
to psychologic support during the last month of their child’s
life, and who have had closure sessions with the attending staff
are more likely to resolve their grief. In the era of technology,
some parents may find solace in connecting with other parents
with similar experiences in an online forum.

A particularly difficult issue for parents is whether to talk with
their child about the child’s imminent death. Although evidence
suggests that sharing accurate and truthful information with a
dying child is beneficial, each individual case presents its own
complexities, based on the child’s age, cognitive development,
disease, timeline of disease, and parental psychologic state.
Parents are more likely to regret not talking with their child
about death than having done so.

COGNITIVE ISSUES IN CHILDREN AND
ADOLESCENTS: UNDERSTANDING DEATH
AND DYING

The pediatrician should communicate with children about what
is happening to them while respecting the cultural and personal
preferences of the family. A developmental understanding of
children’s concepts of health and illness helps frame the discus-
sion and can help parents understand how their child is grappling
with the situation. Piaget’s theories of cognitive development,
which help illustrate children’s concepts of death and disease,
are categorized as sensorimotor, preoperational, concrete
operations, and formal operations.

For children up to 2 years of age (sensorimotor), death is
seen as a separation without a specific concept of death. The
associated behaviors in grieving children of this age usually
include protesting and difficulty of attachment to other adults.
The degree of difficulty depends on the availability of other
nurturing people with whom the child has a good previous
attachment.

Children from 3-5 years of age (preoperational; sometimes
called the magic years) have trouble grasping the meaning of the
illness and the permanence of the death. Their language skills at
this age make understanding their moods and behavior difficult.
Because of a developing sense of guilt, death may be viewed
as punishment. If a child previously wished a younger sibling
dead, the death may be seen psychologically as being caused
by the child’s wishful thinking. They can feel overwhelmed
when confronted with the strong emotional reactions of their
parents.

In children ages 6-11 years of age (late preoperational to
concrete operational), the finality of death gradually comes
to be understood. Magical thinking gives way to a need for
detailed information to gain a sense of control. Older children
in this range have a strong need to control their emotions by
compartmentalizing and intellectualizing.

In adolescents (=12 years of age) (formal operations), death
is a reality and is seen as universal and irreversible. Adolescents
handle death issues at the abstract or philosophical level and
can be realistic. They may also avoid emotional expression and
information, instead relying on anger or disdain. Adolescents
can discuss withholding treatments. Their wishes, hopes, and
fears should be attended to and respected.

CULTURAL, RELIGIOUS, AND SPIRITUAL
CONCERNS ABOUT PALLIATIVE CARE AND
END-OF-LIFE DECISIONS

Understanding the family’s religious/spiritual or cultural beliefs
and values about death and dying can help the pediatrician
work with the family to integrate these beliefs, values, and
practices into the palliative care plan. Cultures vary regarding
the roles family members have, the site of treatment for dying
people, and the preparation of the body. Some ethnic groups
expect the clinical team to speak with the oldest family member
or to only the head of the family outside of the patient’s presence,
while others involve the entire extended family in decision-
making. For some families, dying at home can bring the family
bad luck; others believe that the patient’s spirit will become
lost if the death occurs in the hospital. In some traditions, the
health care team cleans and prepares the body, whereas in
others, family members prefer to complete this ritual. Religious/
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spiritual or cultural practices may include prayer, anointing,
laying on of the hands, an exorcism ceremony to undo a curse,
amulets, and other religious objects placed on the child or at
the bedside. Families differ in the idea of organ donation and
the acceptance of autopsy. Decisions, rituals, and withholding
of palliative or lifesaving procedures that could harm the child
or are not in the best interests of the child should be addressed.
Quality palliative care attends to this complexity and helps
parents and families through the death of a child while honoring
the familial, cultural, and spiritual values.

ETHICAL ISSUES IN END-OF-LIFE
DECISION-MAKING

Before speaking with a child about death, the caregiver should
assess the child’s age, experience, and level of development;
the child’s understanding and involvement in end-of-life
decision-making; the parents’ emotional acceptance of death;
their coping strategies; and their philosophical, spiritual, and
cultural views of death. These may change over time. The
use of open-ended questions to repeatedly assess these areas
contributes to the end-of-life process. The care of a dying child
can create ethical dilemmas involving autonomy, beneficence
(doing good), nonmaleficence (doing no harm), truth telling,
confidentiality, or the physicians duty. It is extremely difficult
for parents to know when the burdens of continued medical
care are no longer appropriate for their child and may, at
times, rely on the medical team for guidance. The beliefs and
values of what constitutes quality of life, when life ceases to be
worth living, and religious/spiritual, cultural, and philosophical
beliefs may differ between families and health care workers.
The most important ethical principle is what is in the best
interest of the child as determined through the process of
shared decision-making, informed permission/consent
from the parents, and assent from the child. Sensitive and
meaningful communication with the family, in their own terms,
is essential. The physician, patient, and family must negotiate
the goals of continued medical treatment while recognizing the
burdens and benefits of the medical intervention plan. There
is no ethical or legal difference between withholding treat-
ment and withdrawing treatment, although many parents and
physicians see the latter as more challenging. Family members
and the patient should agree about what are appropriate do
not resuscitate (also called DNR) orders. Foregoing some
measures does not preclude other measures being implemented
based on the needs and wishes of the patient and family.
When there are serious differences among parents, children,

PEARLS FOR PRACTITIONERS

and physicians on these matters, the physician may consult
with the hospital ethics committee or, as a last resort, turn
to the legal system by filing a report about potential abuse
or neglect.

ORGAN DONATION IN PEDIATRICS

The gap between supply and demand of transplantable organs
in children is widening as more patients need a transplant
without a concomitant increase in the organ donor pool. Organ
donation can occur one of two ways: after fulfilling criteria
for neurologic (brain) death or through a process of donation
after circulatory death (DCD). DCD has only recently gained
acceptance in pediatrics. Organ procurement, donation, and
transplantation are strictly regulated by governmental agen-
cies to ensure proper and fair allocation of donated organs for
transplantation. It is important that pediatric medical specialists
and pediatricians be well acquainted with the strategies and
methods of organ donation to help acquaint both the donor
family and the recipient family with the process and address
expectations. Areas of concern within pediatric organ donation
include availability of and access to donor organs; oversight and
control of the process; pediatric medical and surgical consulta-
tion and continued care throughout the transplantation process;
ethical, social, financial, and follow-up; insurance-coverage;
and public awareness of the need for organ donors. Organ
donation and organ transplantation can provide significant
life-extending benefits to a child who has a failing organ
and is awaiting transplant, while at the same time place a
high emotional impact on the donor family after the loss of
a child.
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CHAPTER 1

Population and Culture

* Pediatricians must continue to address major issues impacting
children’s health outcomes including access to care, health
disparities, and environmental factors including toxic
stressors such as poverty and violence.

e The significant increase in the number of children with a
chronic medical condition (e.g., asthma, obesity, attention-
deficit/hyperactivity disorder) affects both inpatient and
outpatient care.

* Addressing the following as a part of routine health care
allows pediatricians to impact health care outcomes:

e Toxic stressors (e.g., maternal stress, poverty, exposure
to violence)
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CHAPTER 4 Palliative Care and End-of-Life Issues

e The use of electronic nicotine delivery systems or
e-cigarettes

e The sedentary lifestyle as children spend an increased
amount of time in front of a screen (TV, videogames,
computers, cell phones)

e Early recognition of mental illness (It is estimated that
1 in 5 adolescents has a mental health condition.)

e Use of complementary and alternative medicine (to
minimize unintended interactions)

CHAPTER 2

Professionalism

CHAPTER 3

Ethics and Legal Issues

e Key ethical principles in the care of pediatric patients include
autonomy (addressing when minor patients can make their
own medical decisions), informed consent by parents and
assent by the child, and confidentiality.

CHAPTER 4

Palliative Care and End-of-Life Issues

° The activities of medical professionals are subject to explicit ¢ Children needing palliative care generally fall into four basic

public rules of accountability developed by governmental
and other authorities.

The public trust of physicians is based on the physician’s
commitment to altruism.

The policy statement on professionalism released by The
American Board of Pediatrics emphasizes: honesty/integrity,
reliability/responsibility, respect for others, compassion/
empathy, self-improvement, self-awareness/knowledge of
limits, communication/collaboration, and altruism/advocacy.

categories: (1) when a cure is possible but unlikely; (2)
long-term treatment with a goal of maintaining quality of
life (e.g., cystic fibrosis); (3) treatment that is exclusively
palliative after the diagnosis of a progressive condition is
made (e.g., trisomy 13); and (4) when treatments are available
for severe, non-progressive disabilities.

e Organ donation can occur after fulfilling criteria for

neurologic death or through donation after circulatory
death.
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SECTION 2

GROWTH AND DEVELOPMENT

David A. Levine

CHAPTER 5

Normal Growth

HEALTH MAINTENANCE VISIT

The frequent office visits for health maintenance in the first 2
years of life are more than physicals. Although a somatic history
and physical examination are important parts of each visit,
many other issues are discussed, including nutrition, behavior,
development, safety, and anticipatory guidance.

Disorders of growth and development are often associated
with chronic or severe illness or may be the only symptom
of parental neglect or abuse. Although normal growth and
development does not eliminate a serious or chronic illness,
in general, it supports a judgment that a child is healthy except
for acute, often benign, illnesses that do not affect growth and
development.

The processes of growth and development are intertwined.
However, it is convenient to refer to growth as the increase in
size and development as an increase in function of processes
related to body and mind. Being familiar with normal patterns
of growth and development allows those practitioners who care
for children to recognize and manage abnormal variations.

The genetic makeup and the physical, emotional, and social
environment of the individual determine how a child grows
and develops throughout childhood. One goal of pediatrics
is to help each child achieve his or her individual potential
through periodically monitoring and screening for the normal
progression or abnormalities of growth and development. The
American Academy of Pediatrics recommends routine office
visits in the first week of life (depending on timing of nursery
discharge); at 2 weeks; at 1, 2,4, 6,9, 12, 15, and 18 months; at 2,
21, and 3 years; and then annually through adolescence/young
adulthood (see Fig. 9.1; the Bright Futures’ “Recommendations
for Preventive Pediatric Health Care” found at https://www.aap.
org/en-us/documents/periodicity_schedule.pdf).

Deviations in growth patterns may be nonspecific or may be
important indicators of serious and chronic medical disorders.
An accurate measurement of length/height, weight, and head
circumference should be obtained at every health supervision
visit and compared with statistical norms on growth charts.
Table 5.1 summarizes several convenient benchmarks to evaluate
normal growth. Serial measurements are much more useful
than single measurements to detect deviations from a particular
growth pattern even if the value remains within statistically
defined normal limits (percentiles). Following the trend helps

define whether growth is within acceptable limits or warrants
further evaluation.

Growth is assessed by plotting accurate measurements on
growth charts and comparing each set of measurements with
previous measurements obtained at health visits. Please see
examples in Figs. 5.1-5.4. Complete charts can be found at
www.cdc.gov/growthcharts. The body mass index is defined as
body weight in kilograms divided by height in meters squared; it
is used to classify adiposity and is recommended as a screening
tool for children and adolescents to identify those overweight
or at risk for being overweight (see Chapter 29).

Normal growth patterns have spurts and plateaus, so some
shifting on percentile graphs can be expected. Large shifts in
percentiles warrant attention, as do large discrepancies in height,
weight, and head circumference percentiles. When caloric intake
is inadequate, the weight percentile falls first, then the height,
and the head circumference is last. Caloric intake may be poor
as a result of inadequate feeding or because the child is not
receiving adequate attention and stimulation (nonorganic failure
to thrive [see Chapter 21]).

Caloric intake also may be inadequate because of increased
caloric needs. Children with chronic illnesses, such as heart
failure or cystic fibrosis, may require a significantly higher caloric
intake to sustain growth. An increasing weight percentile in

Rules of Thumb for Growth

WEIGHT
Weight loss in first few days: 5-10% of birthweight
Return to birthweight: 7-10 days of age
Double birthweight: 4-5 months
Triple birthweight: 1 year
Daily weight gain:
20-30 g for first 3-4 months
15-20 g for rest of the first year
HEIGHT
Average length: 20 in. at birth, 30 in. at 1 year
At age 4 years, the average child is double birth length or 40 in.
HEAD CIRCUMFERENCE (HC)
Average HC: 35 cm at birth (13.5in.)

HC increases: 1 cm per month for first year (2 cm per month for
first 3 months, then slower)
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FIGURE 5.1 Length-by-age and weight-by-age percentiles for boys,
birth to 2 years of age. Developed by the National Center for Health
Statistics in collaboration with the National Center for Chronic Disease
Prevention and Health Promotion. (From Centers for Disease Control
and Prevention. WHO Child Growth Standards. Atlanta, GA; 2009.
Available at http://www.cdc.gov/growthcharts/who_charts.htm.)

Birth to 24 months: Boys
Head circumference-for-age and NAME
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FIGURE 5.2 Head circumference and weight-by-length percentiles
for boys, birth to 2 years of age. Developed by the National Center
for Health Statistics in collaboration with the National Center for Chronic
Disease Prevention and Health Promotion. (From Centers for Disease
Control and Prevention. WHO Child Growth Standards. Atlanta, GA;
2009. Available at http://www.cdc.gov/growthcharts/who_charts.htm.)
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FIGURE 5.3 Stature-for-age and weight-for-age percentiles for
girls, 2-20 years of age. Developed by the National Center for Health
Statistics in collaboration with the National Center for Chronic Disease
Prevention and Health Promotion. (From Centers for Disease Control
and Prevention. Atlanta, GA; 2001. Available at http://www.cdc.gov/
growthcharts.)

2 to 20 years: Girls NAME
Body mass index-for-age percentiles RECORD #
Date Age Weight Stature BMI© Comments

BMI—
35—
34—
33—
32—
31—
e 1 Sowre (- S (X705 30—
29—
~BMI — == 28—
27 27—
[ 21 55— 26—|
[ 25 25—
24 24—
23 23—
L 2o 22—
21 21—
(20 20—
L 19 19—
18 18—
17 17—
16 16—
—15 15—
14 14—
13 13—
12 12—
kg/m AGE (YEARS) kg/m’

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Published May 30, 2000 (modified 10/16/00).
'SOURCE: Developed by the National Center for Health Statistcs n colaboration with
(2000).

hitp:/www.cde.govigrowtheharts SAFER-HEALTHIER: PEOPLE

FIGURE 5.4 Body mass index—for-age percentiles for girls, 2-20
years of age. Developed by the National Center for Health Statistics
in collaboration with the National Center for Chronic Disease Prevention
and Health Promotion. (From Centers for Disease Control and Pre-
vention. Atlanta, GA; 2001. Available at http://www.cdc.gov/
growthcharts.)
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the face of a falling height percentile suggests hypothyroidism.
Head circumference may be disproportionately large when there
is familial megalocephaly, hydrocephalus, or merely catch-up
growth in a neurologically normal premature infant. A child is
considered microcephalic if the head circumference is less than
the third percentile, even if length and weight measurements
also are proportionately low. Serial measurements of head
circumference are crucial during infancy, a period of rapid brain
development, and should be plotted regularly until the child is
2 years of age. Any suspicion of abnormal growth warrants at
least a close follow-up, further evaluation, or both.

Disorders of Growth

= Decision-Making Algorithm
¢ Available @ StudentConsult.com

Short Stature

The most common reasons for deviant measurements are
technical (i.e., faulty equipment and human errors). Repeating
a deviant measurement is the first step. Separate growth charts
are available and should be used for very low birthweight infants
(weight <1,500 g) and for those with Turner syndrome, Down
syndrome, achondroplasia, and various other dysmorphology
syndromes.

Variability in body proportions occurs from fetal to adult
life. Newborns’ heads are significantly larger in proportion to
the rest of their body. This difference gradually disappears.
Certain growth disturbances result in characteristic changes
in the proportional sizes of the trunk, extremities, and head.
Patterns requiring further assessment are summarized in
Table 6.1.

Evaluating a child over time, coupled with a careful history
and physical examination, helps determine whether the growth
pattern is normal or abnormal. Parental heights may be useful
when deciding whether to proceed with a further evaluation.
Children, in general, follow their parents’ growth pattern,
although there are many exceptions.

For a girl, midparental height is calculated as follows:

Paternal height (inches) + Maternal height (inches)
2

-25

For a boy, midparental height is calculated as follows:

Paternal height (inches)+ Maternal height (inches)
2

+2.5

Actual growth depends on too many variables to make an
accurate prediction from midparental height determination
for every child. The growth pattern of a child with low weight,
length, and head circumference is commonly associated with
familial short stature (see Chapter 173). These children are
genetically normal but are smaller than most children. A child
who, by age, is preadolescent or adolescent and who starts
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TABLE 6.1 | Specific Growth Patterns Requiring Further
Evaluation

REPRESENTATIVE
DIAGNOSES FURTHER
PATTERN TO CONSIDER EVALUATION
Weight, length,  Familial short Midparental heights
head stature Evaluation of pubertal
circumference  Constitutional short development
all <5th stature Examination of prenatal
percentile Intrauterine insult records
Genetic abnormality Chromosome analysis
Discrepant Normal variant Midparental heights
percentiles (familial or Thyroid hormone
(e.g., weight constitutional) Growth factors, growth
5th, length Endocrine growth hormone testing
5th, head failure Evaluation of pubertal

circumference
50th, or other
discrepancies)

Caloric insufficiency development

Declining
percentiles

Catch-down growth

Caloric insufficiency

Endocrine growth
failure

Complete history and
physical examination

Dietary and social
history

Growth factors, growth
hormone testing

puberty later than others may have the normal variant called
constitutional short stature (see Chapter 173); careful examina-
tion for abnormalities of pubertal development should be done.
An evaluation for primary amenorrhea should be considered
for any female adolescent who has not reached menarche by 15
years or has not done so within 3 years of thelarche (beginning
of breast development). Lack of breast development by age 13
years also should be evaluated (see Chapter 174).

Starting out in high growth percentiles, many children assume
a lower percentile between 6 and 18 months of age until they
match their genetic programming; then they grow along new,
lower percentiles. They usually do not decrease more than two
major percentiles and have normal developmental, behavioral,
and physical examinations. These children with catch-down
growth should be followed closely, but no further evaluation
is warranted.

Infants born small for gestational age, or prematurely, ingest
more breast milk or formula and, unless there are complications
that require extra calories, usually exhibit catch-up growth in
the first 6 months. These infants should be fed on demand
and provided as much as they want unless they are vomiting
(not just spitting up [see Chapter 128]). Some may benefit
from a higher caloric content formula. Many psychosocial
risk factors that may have led to being born small or early
may contribute to nonorganic failure to thrive (see Chapter
21). Conversely infants who recover from being low birth-
weight or premature have an increased risk of developing
childhood obesity.

Growth of the nervous system is most rapid in the first
2 vyears, correlating with increasing physical, emotional,
behavioral, and cognitive development. There is again rapid
change during adolescence. Osseous maturation (bone age)
is determined from radiographs on the basis of the number
and size of calcified epiphyseal centers; the size, shape, density,
and sharpness of outline of the ends of bones; and the distance
separating the epiphyseal center from the zone of provisional
calcification.
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Normal Development

PHYSICAL DEVELOPMENT

Parallel to the changes in the developing brain (i.e., cognition,
language, behavior) are changes in the physical development
of the body.

NEWBORN PERIOD

Observation of any asymmetric movement or altered muscle
tone and function may indicate a significant central nervous
system abnormality or a nerve palsy resulting from the delivery
and requires further evaluation. Primitive neonatal reflexes are
unique in the newborn period and can further elucidate or
eliminate concerns over asymmetric function. The most
important reflexes to assess during the newborn period are as
follows:

The Moro reflex is elicited by allowing the infant’s head to
gently move back suddenly (from a few inches off of the
mattress onto the examiner’s hand), resulting in a startle,
then abduction and upward movement of the arms fol-
lowed by adduction and flexion. The legs respond with
flexion.

The rooting reflex is elicited by touching the corner of the
infant’s mouth, resulting in lowering of the lower lip on
the same side with tongue movement toward the stimulus.
The face also turns toward the stimulus.

The sucking reflex occurs with almost any object placed in
the newborn’s mouth. The infant responds with vigorous
sucking. The sucking reflex is replaced later by voluntary
sucking.

The asymmetric tonic neck reflex is elicited by placing the
infant supine and turning the head to the side. This place-
ment results in ipsilateral extension of the arm and the
leg into a “fencing” position. The contralateral side flexes
as well.

A delay in the expected disappearance of the reflexes may
also warrant an evaluation of the central nervous system.

See Sections 11 and 26 for additional information on the
newborn period.

LATER INFANCY

With the development of gross motor skills, the infant is first
able to control his or her posture, then proximal musculature,
and, last, distal musculature. As the infant progresses through
these stages, the parents may notice orthopedic deformities (see
Chapters 202 and 203). The infant also may have deformities
that are related to intrauterine positioning. Physical examina-
tion should indicate whether the deformity is fixed or can
be moved passively into the proper position. When a joint
held in an abnormal fashion can be moved passively into the
proper position, there is a high likelihood of resolving with
the progression of gross motor development. Fixed deformi-
ties warrant immediate pediatric orthopedic consultation (see
Section 26).

Evaluation of vision and ocular movements is important
to prevent the serious outcome of strabismus. The cover test

and light reflex should be performed at early health main-
tenance visits; interventions after age 2 decrease the chance
of preserving binocular vision or normal visual acuity (see
Chapter 179).

SCHOOL AGE/PREADOLESCENT

Older school-age children who begin to participate in competi-
tive sports should have a comprehensive sports history and
physical examination, including a careful evaluation of the
cardiovascular system. The American Academy of Pediatrics
4th edition sports preparticipation form is excellent for docu-
menting cardiovascular and other risks. The patient and parent
should complete the history form and be interviewed to assess
cardiovascular risk. Any history of heart disease or a murmur
must be referred for evaluation by a pediatric cardiologist. A
child with a history of dyspnea or chest pain on exertion,
irregular heart rate (i.e., skipped beats, palpitations), or syncope
should also be referred to a pediatric cardiologist. A family
history of a primary (immediate family) or secondary (immedi-
ate family’s immediate family) atherosclerotic disease (myocardial
infarction or cerebrovascular disease) before 50 years of age
or sudden unexplained death at any age also requires additional
assessment.

Children interested in contact sports should be assessed for
special vulnerabilities. Similarly, vision should be assessed as
a crucial part of the evaluation before participation in sports.

ADOLESCENCE

Adolescents need annual comprehensive health assessments
to ensure progression through puberty without major problems
(see Chapters 67 and 68). Sexual maturity is an important issue
in adolescents, and all adolescents should be assessed to monitor
progression through sexual maturity rating stages (see Chapter
67). Other issues in physical development include scoliosis,
obesity, and common orthopedic growth issues (e.g., Osgood
Schlatter; see Chapters 29 and 203). Most scoliosis is mild and
requires only observation for resolution. Obesity may first
manifest during childhood and is a growing public health for
many adolescents.

DEVELOPMENTAL MILESTONES

The use of milestones to assess development focuses on discrete
behaviors that the clinician can observe or accept as present
by parental report. This approach is based on comparing the
patient’s behavior with that of many normal children whose
behaviors evolve in a uniform sequence within specific age
ranges (see Chapter 8). The development of the neuromuscular
system, similar to that of other organ systems, is determined
first by genetic endowment and then is molded by environmental
influences.

Although a sequence of specific, easily measured behaviors
can adequately represent some areas of development (gross
motor, fine motor, and language), other areas, particularly
social and emotional development, are not as easy to assess.
Easily measured developmental milestones are well established
through age 6 years only. Other types of assessment (e.g., intel-
ligence tests, school performance, and personality profiles) that
expand the developmental milestone approach are available
for older children.



PSYCHOSOCIAL ASSESSMENT
Bonding and Attachment in Infancy

The terms bonding and attachment describe the affective relation-
ships between parents and infants. Bonding occurs shortly
after birth and reflects the feelings of the parents toward the
newborn (unidirectional). Attachment involves reciprocal
feelings between parent and infant and develops gradually over
the first year.

Attachment of infants outside of the newborn period is crucial
for optimal development. Infants who receive extra attention,
such as parents responding immediately to any crying or fussi-
ness in the first 4 months, show less crying and fussiness at
the end of the first year. Stranger anxiety develops between 9
and 18 months of age, when infants normally become insecure
about separation from the primary caregiver. The infant’s new
motor skills and attraction to novelty may lead to headlong
plunges into new adventures that result in fright or pain followed
by frantic efforts to find and cling to the primary caregiver.
The result is dramatic swings from stubborn independence to
clinging dependence that can be frustrating and confusing to
parents. With secure attachment, this period of ambivalence
may be shorter and less tumultuous.

Developing Autonomy in Early Childhood

Toddlers build on attachment and begin developing autonomy
that allows separation from parents. In times of stress, toddlers
often cling to their parents, but in their usual activities they
may be actively separated. Ages 2-3 years are a time of major
accomplishments in fine motor skills, social skills, cognitive
skills, and language skills. The dependency of infancy yields
to developing independence and the “I can do it myself” age.
Limit setting is essential to a balance of the child’s emerging
independence.

Early Childhood Education

There is a growing body of evidence that notes that children
who are in high quality early learning environments are more
prepared to succeed in school. Every dollar invested in early
childhood education may save taxpayers up to 13 dollars in
future costs. These children commit fewer crimes and are better
prepared to enter the workforce after school. Early Head Start
(less than 3 years), Head Start (3-4 years), and prekindergarten
programs (4-5 years) all demonstrate better educational attain-
ment, although the earlier the start, the better the results.

School Readiness

Readiness for preschool depends on the development of
autonomy and the ability of the parent and the child to separate
for hours at a time. Preschool experiences help children develop
socialization skills; improve language; increase skill building
in areas such as colors, numbers, and letters; and increase
problem solving (puzzles).

Readiness for school (kindergarten) requires emotional matu-
rity, peer group and individual social skills, cognitive abilities,
and fine and gross motor skills (Table 7.1). Other issues include
chronological age and gender. Children tend to do better in
kindergarten if their fifth birthday is at least 4-6 months before
the beginning of school. Girls usually are ready earlier than boys.

CHAPTER 7 Normal Development 15

Evaluating School Readiness

PHYSICIAN OBSERVATIONS (BEHAVIORS OBSERVED
IN THE OFFICE)

Ease of separation of the child from the parent
Speech development and articulation
Understanding of and ability to follow complex directions
Specific pre-academic skills
Knowledge of colors
Counts to 10
Knows age, first and last names, address, and phone number
Ability to copy shapes
Motor skills
Stand on one foot, skip, and catch a bounced ball
Dresses and undresses without assistance

PARENT OBSERVATIONS (QUESTIONS ANSWERED
BY HISTORY)

Does the child play well with other children?

Does the child separate well, such as a child playing in the
backyard alone with occasional monitoring by the parent?

Does the child show interest in books, letters, and numbers?
Can the child sustain attention to quiet activities?

How frequent are toilet-training accidents?

If the child is in less than the average developmental range, he
or she should not be forced into early kindergarten. Holding
a child back for reasons of developmental delay, in the false
hope that the child will catch up, can also lead to difficulties.
The child should enroll on schedule, and educational planning
should be initiated to address any deficiencies.

Physicians should be able to identify children at risk for
school difficulties, such as those who have developmental delays
or physical disabilities. These children may require specialized
school services in an individualized education plan (IEP).

Adolescence

Some define adolescence as 10-25 years of age, but adolescence
is perhaps better characterized by the developmental stages
(early, middle, and late adolescence) that all teens must negotiate
to develop into healthy, functional adults. Different behavioral
and developmental issues characterize each stage. The age at
which each issue manifests and the importance of these issues
vary widely among individuals, as do the rates of cognitive,
psychosexual, psychosocial, and physical development.

During early adolescence, attention is focused on the
present and on the peer group. Concerns are primarily related
to the body’s physical changes and normality. Strivings for
independence are ambivalent. These young adolescents are
difficult to interview because they often respond with short,
clipped conversation and may have little insight. They are just
becoming accustomed to abstract thinking.

Middle adolescence can be a difficult time for adolescents
and the adults who have contact with them. Cognitive processes
are more sophisticated. Through abstract thinking, middle
adolescents can experiment with ideas, consider things as they
might be, develop insight, and reflect on their own feelings and
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the feelings of others. As they mature, these adolescents focus
on issues of identity not limited solely to the physical aspects
of their body. They explore their parents’ and culture’s values,
sometimes by expressing the contrary side of the dominant
value. Many middle adolescents explore these values in their
minds only; others do so by challenging their parents’ authority.
Many engage in high-risk behaviors, including unprotected
sexual intercourse, substance abuse, or dangerous driving. The
strivings of middle adolescents for independence, limit testing,
and need for autonomy often distress their families, teachers, or
other authority figures. These adolescents are at higher risk for
morbidity and mortality from accidents, homicide, or suicide.

Late adolescence usually is marked by formal operational
thinking, including thoughts about the future (e.g., educational,
vocational, and sexual). Late adolescents are usually more com-
mitted to their sexual partners than are middle adolescents.
Unresolved separation anxiety from previous developmental
stages may emerge, at this time, as the young person begins
to move physically away from the family of origin to college
or vocational school, a job, or military service.

MODIFYING PSYCHOSOCIAL BEHAVIORS

Child behavior is determined by heredity and by the environ-
ment. Behavioral theory postulates that behavior is primarily
a product of external environmental determinants and that
manipulation of the environmental antecedents and conse-
quences of behavior can be used to modify maladaptive behavior
and to increase desirable behavior (operant conditioning). The
four major methods of operant conditioning are positive
reinforcement, negative reinforcement, extinction, and punish-
ment. Many common behavioral problems of children can be
ameliorated by these methods.

Positive reinforcement increases the frequency of a behavior
by following the behavior with a favorable event (e.g., praising a
child for excellent school performance). Negative reinforcement
usually decreases the frequency of a behavior by removal, cessa-
tion, or avoidance of an unpleasant event. Conversely, sometimes
this reinforcement may occur unintentionally, increasing the
frequency of an undesirable behavior. For example, a toddler may
purposely try to stick a pencil in a light socket to obtain atten-
tion, whether it be positive or negative. Extinction occurs when
there is a decrease in the frequency of a previously reinforced
behavior because the reinforcement is withheld. Extinction is
the principle behind the common advice to ignore behavior
such as crying at bedtime or temper tantrums, which parents
may unwittingly reinforce through attention and comforting.
Punishment decreases the frequency of a behavior through
unpleasant consequences.

Positive reinforcement is more effective than punishment.
Punishment is more effective when combined with positive
reinforcement. A toddler who draws on the wall with a crayon
may be punished, but he or she learns much quicker when posi-
tive reinforcement is given for the proper use of the crayon—on
paper, not the wall. Interrupting and modifying behaviors are
discussed in detail in Section 3.

TEMPERAMENT

Significant individual differences exist within the normal
development of temperament (behavioral style). Temperament
must be appreciated because, if an expected pattern of behavior
is too narrowly defined, normal behavior may be inappropriately

labeled as abnormal or pathologic. Three common constellations

of temperamental characteristics are as follows:

1. The easy child (about 40% of children) is characterized by
regularity of biological functions (consistent, predictable
times for eating, sleeping, and elimination), a positive
approach to new stimuli, high adaptability to change, mild
or moderate intensity in responses, and a positive mood.

2. The difficult child (about 10%) is characterized by irregularity
of biological functions, negative withdrawal from new stimuli,
poor adaptability, intense responses, and a negative mood.

3. The slow to warm up child (about 15%) is characterized
by a low activity level, withdrawal from new stimuli, slow
adaptability, mild intensity in responses, and a somewhat
negative mood.

The remaining 35% of children have more mixed tempera-
ments. The individual temperament of a child has important
implications for parenting and for the advice a pediatrician may
give in anticipatory guidance or behavioral problem counseling.

Although temperament may be hardwired (nature) in each
child to some degree, the environment (nurture) in which
the child grows has a strong effect on the child’s adjustment.
Social and cultural factors can have marked effects on the child
through differences in parenting style, educational approaches,
and behavioral expectations.

Disorders of Development

DEVELOPMENTAL SURVEILLANCE
AND SCREENING

Developmental and behavioral problems are more common
than any category of problems in pediatrics, except acute
infections and trauma. In 2008, 15% of children ages 3-7 had
a developmental disability and others had behavioral disabilities.
As many as 25% of children have serious psychosocial problems.
Parents often neglect to mention these problems because they
think the physician is uninterested or cannot help. It is necessary
to monitor development and screen for the presence of these
problems at health supervision visits, particularly in the years
before preschool or early childhood learning center enrollment.
Development surveillance, done at every office visit, is an
informal process comparing skill levels to lists of milestones. If
suspicion of developmental or behavioral issues recurs, further
evaluation is warranted (Table 8.1). Surveillance does not have
a standard, and screening tests are necessary.
Developmental screening involves the use of standard-
ized screening tests to identify children who require further
diagnostic assessment. The American Academy of Pediatrics
recommends the use of validated standardized screening tools
at three of the health maintenance visits: 9 months, 18 months,
and 30 months. Clinics and offices that serve a higher risk patient
population (children living in poverty) often perform a screening
test at every health maintenance visit. A child who fails to pass
a developmental screening test requires more comprehensive
evaluation but does not necessarily have a delay; definitive
testing must confirm. Developmental evaluations for children
with suspected delays and intervention services for children with
diagnosed disabilities are available free to families. A combina-
tion of U.S. state and federal funds provides these services.
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TABLE 8.1 | Developmental Milestones

AGE GROSS MOTOR FINE MOTOR-ADAPTIVE
2 wk Moves head side to side —
2mo  Lifts shoulder while prone  Tracks past midline
4 mo  Lifts up on hands Reaches for object
Rolls front to back Raking grasp
If pulled to sit from supine,
no head lag
6 mo  Sits alone Transfers object hand to
hand
9 mo  Pulls to stand Starting to pincer grasp
Gets into sitting position Bangs two blocks together
12mo  Walks Puts block in cup
Stoops and stands
15mo  Walks backward Scribbles
Stacks two blocks
18 mo Runs Stacks four blocks
Kicks a ball
2yr Walks up and down stairs Stacks six blocks
Throws overhand Copies line
3yr Walks steps alternating feet  Stacks eight blocks
Broad jump Wiggles thumb
4 yr Balances well on each foot  Copies O, maybe +
Hops on one foot Draws person with three
parts
Syr Skips Copies O
Heel-to-toe walks
6 yr Balances on each foot 6 Copies A

sec

Draws person with six parts

PERSONAL-SOCIAL
Regards face

Smiles responsively

Looks at hand

Begins to work toward
toy

Feeds self
Holds bottle
Waves bye-bye
Plays pat-a-cake

Drinks from a cup
Imitates others

Uses spoon and fork
Helps in housework

Removes garment
"Feeds” doll

Washes and dries
hands

Brushes teeth
Puts on clothes
Uses spoon well,
spilling little
Puts on T-shirt

Brushes teeth without
help

Dresses without help

LANGUAGE

Alerts to bell

Cooing

Searches for sound with eyes

Laughs and squeals

Babbles

Says Dada and Mama, but
nonspecific

Two-syllable sounds

Says Mama and Dada,
specific

Says one to two other words
Says three to six words

Follows commands

Says at least six words

Puts two words together
Points to pictures
Knows body parts

Names pictures

Speech understandable to
stranger 75%

Says three-word sentences

Names colors
Understands adjectives

Counts

Understands opposites

Defines words

OTHER
COGNITIVE

Understands
concept of
today

Understands
concepts of
tomorrow and
yesterday

Begins to
understand
right and left

Mo, Month; sec, second; wk, week; yr, year.

Screening tests can be categorized as general screening tests
that cover all behavioral domains or as targeted screens that
focus on one area of development. Some may be administered
in the office by professionals, while others may be completed at
home (or in a waiting room) by parents. Good developmental/
behavioral screening instruments have a sensitivity of 70-80%
in detecting suspected problems and a specificity of 70-80%
in detecting normal development. Although 30% of children
screened may be over-referred for definitive developmental
testing, this group also includes children whose skills are below
average and who may benefit from testing that may help address
relative developmental deficits. The 20-30% of children who have
disabilities that are not detected by the single administration
of a screening instrument are likely to be identified on repeat
screening at subsequent health maintenance visits.

The Denver Developmental Screening Test II was the
first test used by general pediatricians, but it is now out of
date and the company has closed. The test required obser-

vation of objective behavior and was difficult to administer
consistently.

Today’s most used developmental screening tools include
Ages and Stages Questionnaires (developmental milestone
driven) and Parents’ Evaluation of Developmental Status
(PEDS). The latter is a simple, 10-item questionnaire that parents
complete at office visits based on concerns with function and
progression of development. Parent-reported screens have good
validity compared to office-based screening measures. Many
offices combine PEDS with developmental surveillance to track
milestone attainment.

Autism screening is mandated for all children at 18-24
months of age. Although there are several tools, many pediatri-
cians use the Modified Checklist for Autism in Toddlers—
Revised (M-CHAT-R). M-CHAT-R is an office-based question-
naire that asks parents about typical behaviors, some of which
are more predictive than others for autism or other pervasive
developmental disorders. If the child demonstrates more than
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two predictive or three total behaviors, further assessment with
an interview algorithm is indicated to distinguish normal variant
behaviors from those children needing a referral for definitive
testing. The test is freely distributed on the internet and is
available at https://www.m-chat.org (see Chapter 20).

Language screening correlates best with cognitive develop-
ment in the early years. Table 8.2 provides some rules of thumb
for language development that focus on speech production
(expressive language). Although expressive language is the
most obvious language element, the most dramatic changes
in language development in the first years involve recognition
and understanding (receptive language).

Whenever there is a speech and/or language delay, a hearing
deficit must be considered. The implementation of universal
newborn hearing screening detects many, if not most, of
these children in the newborn period, and appropriate early
intervention services may be provided. Conditions that present
a high risk of an associated hearing deficit are listed in Table
8.3. Dysfluency (stuttering) is common in a 3- and 4-year-old

Rules of Thumb for Speech Screening

ARTICULATION
(AMOUNT
OF SPEECH
UNDERSTOOD
AGE SPEECH BY A FOLLOWING
(YR) PRODUCTION STRANGER) COMMANDS
1 One to three words — One-step
commands
2 Two- to three-word One half Two-step
phrases commands
3 Routine use of Three fourths —
sentences
4 Routine use of Almost all —
sentence sequences;
conversational
give-and-take
5 Complex sentences; Almost all —

extensive use of
modifiers, pronouns,
and prepositions

TABLE 8.3 | Conditions Considered High Risk for
Associated Hearing Deficit

Congenital hearing loss in first cousin or closer relative
Bilirubin level of 220 mg/dL

Congenital rubella or other nonbacterial intrauterine infection

Defects in the ear, nose, or throat

Birthweight of <1,500 g

Multiple apneic episodes

Exchange transfusion

Meningitis

Five-minute Apgar score of <5

Persistent fetal circulation (primary pulmonary hypertension)

Treatment with ototoxic drugs (e.g., aminoglycosides and loop
diuretics)

child. Unless the dysfluency is severe, is accompanied by tics
or unusual posturing, or occurs after 4 years of age, parents
should be counseled that it is normal and transient and to
accept it calmly and patiently.

After the child’s sixth birthday and until adolescence, devel-
opmental assessment is initially done by inquiring about school
performance (academic achievement and behavior). Inquiring
about concerns raised by teachers or other adults who care
for the child (after-school program counselor, coach, religious
leader) is prudent. Formal developmental testing of these older
children is beyond the scope of the primary care pediatrician.
Nonetheless, the health care provider should be the coordinator
of the testing and evaluation performed by other specialists
(e.g., psychologists, psychiatrists, developmental pediatricians,
and educational professionals).

OTHER ISSUES IN ASSESSING DEVELOPMENT
AND BEHAVIOR

Ignorance of environmental influences on child behavior may
result in ineffective or inappropriate management (or both).
Table 8.4 lists some contextual factors that should be consid-
ered in the etiology of a child’s behavioral or developmental
problem.

Building rapport with the parents and the child is a pre-
requisite for obtaining the often sensitive information that is
essential for understanding a behavioral or developmental issue.
Rapport usually can be established quickly if the parents sense
that the clinician respects them and is genuinely interested
in listening to their concerns. The clinician develops rapport
with the child by engaging the child in developmentally
appropriate conversation or play, perhaps providing toys
while interviewing the parents, and being sensitive to the fears
the child may have. Too often, the child is ignored until it is

Context of Behavioral Problems

CHILD FACTORS

Health (past and current)

Developmental status

Temperament (e.g., difficult, slow to warm up)

Coping mechanisms

PARENTAL FACTORS

Misinterpretations of stage-related behaviors

Mismatch of parental expectations and characteristics of child
Mismatch of personality style between parent and child

Parental characteristics (e.g., depression, lack of interest,
rejection, overprotective, coping)

ENVIRONMENTAL FACTORS
Stress (e.g., marital discord, unemployment, personal loss)
Support (e.g., emotional, material, informational, child care)

Poverty—including poor housing, poorer education facilities, lack
of access to healthy foods (food deserts), unsafe environments,
toxic stress, poor access to primary care

Racism
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time for the physical examination. Similar to their parents,
children feel more comfortable if they are greeted by name
and involved in pleasant interactions before they are asked
sensitive questions or threatened with examinations. Young
children can be engaged in conversation on the parent’s lap,
which provides security and places the child at the eye level of the
examiner.

With adolescents, emphasis should be placed on building a
physician-patient relationship that is distinct from the relation-
ship with the parents. The parents should not be excluded;
however, the adolescent should have the opportunity to express
concerns to and ask questions of the physician in confidence.
Two intertwined issues must be taken into consideration—
consent and confidentiality. Although laws vary from state to
state, in general, adolescents who are able to give informed
consent (i.e., mature minors) may consent to visits and care
related to high-risk behaviors (i.e., substance abuse; sexual
health, including prevention, detection, and treatment of
sexually transmitted infections; and pregnancy). Most states
support the physician who wishes the visit to be confidential.
Physicians should become familiar with the governing law in
the state where they practice (see https://www.guttmacher.org).
Providing confidentiality is crucial, allowing for optimal care
(especially for obtaining a history of risk behaviors). When
assessing development and behavior, confidentiality can be
achieved by meeting with the adolescent alone for at least
part of each visit. However, parents must be informed when
the clinician has significant and immediate concerns about
the health and safety of the child. Often, the clinician can
convince the adolescent to inform the parents directly about
a problem or can reach an agreement with the adolescent
about how the parents will be informed by the physician (see
Chapter 67).

EVALUATING DEVELOPMENTAL AND
BEHAVIORAL ISSUES

Responses to open-ended questions often provide clues to
underlying, unstated problems and identify the appropriate
direction for further, more directed questions. Histories about
developmental and behavioral problems are often vague and
confusing; to reconcile apparent contradictions, the interviewer
frequently must request clarification, more detail, or mere
repetition. By summarizing an understanding of the information
at frequent intervals and by recapitulating at the close of the
visit, the interviewer and patient and family can ensure that
they understand each other.

If the clinician’s impression of the child differs markedly from
the parent’s description, there may be a crucial parental concern
or issue that has not yet been expressed, either because it may
be difficult to talk about (e.g., marital problems), because it is
unconscious, or because the parent overlooks its relevance to
the child’s behavior. Alternatively, the physician’s observations
may be atypical, even with multiple visits. The observations of
teachers, relatives, and other regular caregivers may be crucial in
sorting out this possibility. The parent also may have a distorted
image of the child, rooted in parental psychopathology. A sensi-
tive, supportive, and noncritical approach to the parent is crucial
to appropriate intervention. More information about referral
and intervention for behavioral and developmental issues is
covered in Chapter 10.
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Evaluation of the Well Child

Health maintenance or supervision visits should consist of a
comprehensive assessment of the child’s health and of the
parent’s/guardian’s role in providing an environment for optimal
growth, development, and health. The American Academy of
Pediatrics’ (AAP) Bright Futures information standardizes each
of the health maintenance visits and provides resources for
working with the children and families of different ages (see
https://brightfutures.aap.org). Elements of each visit include
evaluation and management of parental concerns; inquiry about
any interval illness since the last physical, growth, development,
and nutrition; anticipatory guidance (including safety informa-
tion and counseling); physical examination; screening tests;
and immunizations (Table 9.1). The Bright Futures Recom-
mendations for Preventive Pediatric Health Care, found at
https://www.aap.org/en-us/Documents/periodicity_schedule.pdf,
summarizes requirements and indicates the ages that specific
prevention measures should be undertaken, including risk
screening and performance items for specific measurements.
Bright Futures is now the enforced standard for the Medicaid
and the Children’s Health Insurance Program, along with many
insurers. Health maintenance and immunizations now are
covered without copays for insured patients as part of the Patient
Protection and Affordable Care Act.

Topics for Health Supervision Visits

FOCUS ON THE CHILD

Concerns (parent’s or child’s)

Past problem follow-up

Immunization and screening test update

Routine care (e.g., eating, sleeping, elimination, and health habits)
Developmental progress

Behavioral style and problems

FOCUS ON THE CHILD'S ENVIRONMENT

Family

Caregiving schedule for caregiver who lives at home
Parent-child and sibling-child interactions

Extended family role

Family stresses (e.g., work, move, finances, illness, death, marital,
and other interpersonal relationships)

Family supports (relatives, friends, groups)
Community

Caregivers outside of the family

Peer interaction

School and work

Recreational activities

Physical Environment

Appropriate stimulation

Safety
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SCREENING TESTS

Children usually are quite healthy and only the following
screening tests are recommended: newborn metabolic screening
with hemoglobin electrophoresis, hearing and vision evaluation,
anemia and lead screening, and tuberculosis testing. Children
born to families with dyslipidemias or early heart disease should
also be screened for lipid disorders; in addition, all children
should have a routine cholesterol test between ages 9 and 11.
(Items marked by a star in the Bright Futures Recommendations
should be performed if a risk factor is found.) Sexually expe-
rienced adolescents should be screened for sexually transmissible
infections and have an HIV test at least once between 16 and
18. When an infant, child, or adolescent begins with a new
physician, the pediatrician should perform any missing screening
tests and immunizations.

Newborn Screening
Metabolic Screening

Every state in the United States mandates newborn metabolic
screening. Each state determines its own priorities and proce-
dures, but the following diseases are usually included in meta-
bolic screening: phenylketonuria, galactosemia, congenital
hypothyroidism, maple sugar urine disease, and organic aciduria
(see Section 10). Many states now screen for cystic fibrosis
(CF) by testing for immunoreactive trypsinogen. If that test is
positive, then a DNA analysis for the most common cystic
fibrosis mutations is performed. This is not a perfect test due
to the myriad mutations that lead to CE Clinical suspicion
warrants evaluation even if there were no CF mutations noted
on the DNA analysis.

Hemoglobin Electrophoresis

Children with hemoglobinopathies are at higher risk for infection
and complications from anemia, which early detection may
prevent or ameliorate. Infants with sickle cell disease are begun
on oral penicillin prophylaxis to prevent sepsis, which is the
major cause of mortality in these infants (see Chapter 150).

Critical Congenital Heart Disease Screening

New for the fourth edition of Bright Futures is newborn screen-
ing for critical congenital heart disease (CCHD). Newborns
with cyanotic congenital heart disease may be missed if the
ductus arteriosus is still open; when the ductus closes, these
children become profoundly cyanotic, leading to complications
and even death. The AAP now mandates screening with pulse
oximetry of the right hand and foot. The baby passes screening
if the oxygen saturation is 95% or greater in the right hand
and foot and the difference is three percentage points or less
between the right hand and foot. The screen is immediately
failed if the oxygen saturation is less than 90% in the right
hand and foot. Equivocal tests are repeated, or echocardiography
and pediatric cardiology consultation are warranted (see
Chapters 143 and 144).

Hearing Evaluation

Because speech and language are central to a child’s cognitive
development, the hearing screening is performed before dis-
charge from the newborn nursery. An infant’s hearing is tested
by placing headphones over the infant’s ears and electrodes on

the head. Standard sounds are played, and the transmission of
the impulse to the brain is documented. If abnormal, a further
evaluation using evoked response technology of sound transmis-
sion is indicated.

Hearing and Vision Screening of
Older Children

Infants and Toddlers

Inferences about hearing are drawn from asking parents about
responses to sound and speech and by examining speech and
language development closely. Inferences about vision may be
made by examining gross motor milestones (children with
vision problems may have a delay) and by physical examination
of the eye. Parental concerns about vision should be sought
until the child is 3 years of age and about hearing until the
child is 4 years of age. If there are concerns, definitive testing
should be arranged. Hearing can be screened by auditory evoked
responses, as mentioned for newborns. For toddlers and older
children who cannot cooperate with formal audiologic testing
with headphones, behavioral audiology may be used. Sounds
of a specific frequency or intensity are provided in a standard
environment within a soundproof room, and responses are
assessed by a trained audiologist. Vision may be assessed by
referral to a pediatric ophthalmologist and by visual evoked
responses.

Children 3 Years of Age and Older

At various ages, hearing and vision should be screened objec-
tively using standard techniques as specified in the Bright Futures
Recommendations. Asking the family and child about any
concerns or consequences of poor hearing or vision accomplishes
subjective evaluation. At 3 years of age, children are screened
for vision for the first time if they are developmentally able to
be tested. Many children at this age do not have the interactive
language or interpersonal skills to perform a vision screen;
these children should be re-examined at a 3-6-month interval
to ensure that their vision is normal. Because most of these
children do not yet identify letters, using a Snellen eye chart
with standard shapes is recommended. When a child is able
to identify letters, the more accurate letter-based chart should
be used. Audiologic testing of sounds with headphones should
be begun on the fourth birthday (although Head Start requires
that pediatricians attempt the hearing screening at 3 years of
age). Any suspected audiologic problem should be evaluated
by a careful history and physical examination with referral for
comprehensive testing. Children who have a documented vision
problem, failed screening, or parental concern should be referred,
preferably to a pediatric ophthalmologist.

Anemia Screening

Children are screened for anemia at ages when there is a higher
incidence of iron deficiency anemia. Infants are screened at
birth and again at 4 months if there is a documented risk, such
as low birthweight or prematurity. All infants are screened at
12 months of age because this is when a high incidence of iron
deficiency is noted. Children are assessed at other visits for
risks or concerns related to anemia (denoted by a star in the
Bright Futures Recommendations at http://brightfutures.aap.org/
clinical_practice.html). Any abnormalities detected should be
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evaluated for etiology. Anemic infants do not perform as well
on standard developmental testing. When iron deficiency is
strongly suspected, a therapeutic trial of iron may be used (see
Chapter 150).

Lead Screening

Lead intoxication may cause developmental and behavioral
abnormalities that are not reversible, even if the hematologic
and other metabolic complications are treated. Although the
Centers for Disease Control and Prevention (CDC) recommends
environmental investigation at blood lead levels of 20 ng/dL
on a single visit or persistent 15 pg/dL over a 3-month period,
levels of 5-10 pg/dL may cause learning problems. Risk factors
for lead intoxication include living in older homes with cracked
or peeling lead-based paint, industrial exposure, use of foreign
remedies (e.g., a diarrhea remedy from Central or South
America), and use of pottery with lead paint glaze. Because
of the significant association of lead intoxication with poverty,
the CDC recommends routine blood lead screening at 12 and 24
months. In addition, standardized screening questions for risk
of lead intoxication should be asked for all children between 6
months and 6 years of age (Table 9.2). Any positive or suspect
response is an indication for obtaining a blood lead level. Capil-
lary blood sampling may produce false-positive results; thus,
in most situations, a venous blood sample should be obtained
or a mechanism implemented to get children tested with a
venous sample if they had an elevated capillary level. County
health departments, community organizations, and private
companies provide lead inspection and detection services to
determine the source of the lead. Standard decontamination
techniques should be used to remove the lead while avoid-
ing aerosolizing the toxic metal that a child might breathe
or creating dust that a child might ingest (see Chapters 149
and 150).

Tuberculosis Testing

The prevalence of tuberculosis is increasing largely as a result
of the adult HIV epidemic. Children often present with serious
and multisystem disease (miliary tuberculosis). All children
should be assessed for risk of tuberculosis at health maintenance
visits at 1 month, 6 months, 12 months, and then annually.

TABLE 9.2 | Lead Poisoning Risk Assessment Questions to
Be Asked Between 6 Months and 6 Years

Does the child spend any time in a building built before 1960

(e.g., home, school, barn) that has cracked or peeling paint?

Is there a brother, sister, housemate, playmate, or community
member being followed or treated (or even rumored to be) for
lead poisoning?

Does the child live with an adult whose job or hobby involves
exposure to lead (e.g., lead smelting and automotive radiator
repair)?

Does the child live near an active lead smelter, battery recycling
plant, or other industry likely to release lead?

Does the family use home remedies or pottery from another
country?
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The high-risk groups, as defined by the CDC, are listed in
Table 9.3. In general, the standardized purified protein derivative
intradermal test is used with evaluation by a health care provider
48-72 hours after injection. The size of induration, not the
color of any mark, denotes a positive test. For most patients,
10 mm of induration is a positive test. For HIV-positive patients,
those with recent tuberculosis contacts, patients with evidence
of old healed tuberculosis on chest film, or immunosuppressed
patients, 5 mm is a positive test (see Chapter 124). The CDC
has also approved the QuantiFERON-TB Gold Test, which has
the advantage of needing one office visit only.

Cholesterol

Children and adolescents who have a family history of cardio-
vascular disease or have at least one parent with a high blood
cholesterol level are at increased risk of having high blood
cholesterol levels as adults and increased risk of coronary heart
disease. The AAP recommends dyslipidemia screening in the
context of regular health care for at-risk populations (Table
9.4) by obtaining a fasting lipid profile. The recommended
screening levels are the same for all children 2-18 years. Total
cholesterol of less than 170 mg/dL is normal, 170-199 mg/dL
is borderline, and greater than 200 mg/dL is elevated. In addition,
in 2011, the AAP endorsed the National Heart, Lung, and Blood
Institute of the National Institutes of Health recommendation
to test all children between ages 9 and 11.

Sexually Transmitted Infection Testing

Annual office visits are recommended for adolescents. A
full adolescent psychosocial history should be obtained in

Groups at High Risk for Tuberculosis

Close contact with persons known to have tuberculosis (TB),
positive TB test, or suspected to have TB

Foreign-born persons from areas with high TB rates (Asia, Africa,
Latin America, Eastern Europe, Russia)

Health care workers

High-risk racial or ethnic minorities or other populations at higher
risk (Asian, Pacific Islander, Hispanic, African American, Native
American, groups living in poverty [e.g., Medicaid recipients],
migrant farm workers, homeless persons, substance abusers)

Infants, children, and adolescents exposed to adults in high-risk
categories

TABLE 9.4 | Cholesterol Risk Screening Recommendations

Risk screening at ages 2, 4, 6, 8, 10, and annually in adolescence:
1. Children and adolescents who have a family history of high
cholesterol or heart disease

2. Children whose family history is unknown

3. Children who have other personal risk factors: obesity, high
blood pressure, or diabetes

Universal screening at ages 9-11 and ages 18-20
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confidential fashion (see Section 12). Part of this evaluation
is a comprehensive sexual history that often requires creative
questioning. Not all adolescents identify oral sex as sex, and
some adolescents misinterpret the term sexually active to mean
that one has many sexual partners or is very vigorous during
intercourse. The questions, “Are you having sex?” and “Have
you ever had sex?” should be asked. In the Bright Futures
Guidelines, any child or adolescent who has had any form
of sexual intercourse should have at least an annual evalu-
ation (more often if there is a history of high-risk sex) for
sexually transmitted diseases by physical examination (genital
warts, genital herpes, and pediculosis) and laboratory testing
(chlamydia, gonorrhea, syphilis, and HIV) (see Chapter 116).
Young women should be assessed for human papillomavirus
and precancerous lesions by Papanicolaou smear at 21 years
of age.

Depression Screening

All adolescents, starting at age 11, should have annual depression
screening with a validated tool. The Patient Health Question-
naires (PHQ) are commonly used. Both the short PHQ2
and its slightly longer PHQY are available on the Bright
Futures website in the Tool and Resource Kit at https://
brightfutures.aap.org/materials-and-tools/tool-and-resource-kit/
Pages/default.aspx.

IMMUNIZATIONS

Immunization records should be checked at each office visit
regardless of the reason. Appropriate vaccinations should be
administered (see Chapter 94).

DENTAL CARE

Many families in the United States, particularly poor families
and ethnic minorities, underuse dental health care. Pediatricians
may identify gross abnormalities, such as large caries, gingival
inflammation, or significant malocclusion. All children should
have a dental examination by a dentist at least annually and a
dental cleaning by a dentist or hygienist every 6 months. Dental
health care visits should include instruction about preventive
care practiced at home (brushing and flossing). Other prophy-
lactic methods shown to be effective at preventing caries are
concentrated fluoride topical treatments (dental varnish) and
acrylic sealants on the molars. A new change for the Bright
Futures 4th Edition is the recommendation for Pediatricians
to apply dental fluoride varnish to infants and children every
3-6 months between 9 months and 5 years. Pediatric dentists
recommend beginning visits at age 1 year to educate families
and to screen for milk bottle caries. Fluoridation of water
or fluoride supplements in communities that do not have
fluoridation are important in the prevention of cavities (see
Chapter 127).

NUTRITIONAL ASSESSMENT

Plotting a child’s growth on the standard charts is a vital
component of the nutritional assessment. A dietary history
should be obtained because the content of the diet may
suggest a risk of nutritional deficiency (see Chapters 27
and 28).

ANTICIPATORY GUIDANCE

Anticipatory guidance is information conveyed to parents
verbally, in written materials, or even directing parents to certain
Internet websites to assist them in facilitating optimal growth
and development for their children. Anticipatory guidance that
is age relevant is another part of the Bright Futures Guidelines.
The Bright Futures Tool and Resource Kit includes the topics
and one-page handouts for families (and for older children)
about the highest yield issues for the specific age. Table 9.5
summarizes representative issues that might be discussed. It
is important to review briefly the safety topics previously
discussed at other visits for reinforcement. Age-appropriate
discussions should occur at each visit.

Safety Issues

The most common cause of death for infants 1 month to 1
year of age is motor vehicle crashes. No newborn should be
discharged from a nursery unless the parents have a functioning
and properly installed car seat. Many automobile dealerships
offer services to parents to ensure that safety seats are installed
properly in their specific model. Most states have laws that
mandate the use of safety seats until the child reaches 4 years
of age or at least 40 pounds in weight. The following are age-
appropriate recommendations for car safety:

1. Infants and toddlers should ride in a rear-facing safety seat
until they are 2 years of age or until they reach the highest
weight or height allowed by the safety seat manufacturer.

2. Toddlers and preschoolers over age 2 or who have outgrown
the rear-facing car seat should use a forward-facing car
seat with harness for as long as possible up to the highest
weight or height recommended by the manufacturer.

3. School-age children, whose weight or height is above the
forward-facing limit for their car seat, should use a belt-
positioning booster seat until the vehicle seat belt fits
properly, typically when they have reached 4 ft 9 in. in height
and are between 8 and 12 years of age.

4. Older children should always use lap and shoulder seat
belts for optimal protection. All children younger than 13
years should be restrained in the rear seats of vehicles for
optimal protection. This is specifically to protect them from
airbags, which may cause more injury than the crash in
young children.

The Back to Sleep initiative has reduced the incidence of
sudden infant death syndrome (SIDS). Before the initiative,
infants routinely were placed prone to sleep. Since 1992, when
the AAP recommended this program, the annual SIDS rate
has decreased by more than 50%. Another initiative is aimed
at day care providers, because 20% of SIDS deaths occur in
day care settings.

Fostering Optimal Development

See Table 9.5 as well as the Bright Futures Recommendations
(Fig. 9.1; also found at http://brightfutures.aap.org/clinical
practice.html) for presentation of age-appropriate activities that
the pediatrician may advocate for families.

Discipline means to teach, not merely to punish. The
ultimate goal is the child’s self-control. Overbearing punish-
ment to control a child’s behavior interferes with the learning
process and focuses on external control at the expense of the


http://brightfutures.aap.org/clinical_practice.html
http://brightfutures.aap.org/clinical_practice.html
https://brightfutures.aap.org/materials-and-tools/tool-and-resource-kit/Pages/default.aspx
https://brightfutures.aap.org/materials-and-tools/tool-and-resource-kit/Pages/default.aspx
https://brightfutures.aap.org/materials-and-tools/tool-and-resource-kit/Pages/default.aspx
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Anticipatory Guidance Topics Suggested by Age

AGES

Birth and/
or 3-5
days

2 weeks or
1 month

2 months

4 months

6 months

9 months

12 months

15 months

18 months

2 years

3 years

4 years

5 years

INJURY
PREVENTION

Crib safety

Hot water heaters
<120°F

Car safety seats
Smoke detectors

Falls

Burns/hot liquids

Infant walkers
Choking/
suffocation

Burns/hot surfaces

Water safety

Home safety
review

Ingestions/
poisoning
Firearm hazards

Auto-pedestrian
safety

Review and
reassess topics

Review and
reassess topics

Falls—play
equipment

Review and
reassess topics

Booster seat
versus seat belts

Bicycle safety
Water/pool safety

VIOLENCE PREVENTION
Assess bonding and
attachment

Identify family strife, lack of
support, pathology

Educate parents on
nurturing

Reassess*

Discuss sibling rivalry
Assess if guns in the home

Reassess firearm safety

Reassess

Reassess

Assess parents’ ideas on
discipline and “spoiling”

Discuss time-out versus
corporal punishment

Avoiding media violence
Review firearm safety

Encourage nonviolent
punishments (time-out or
natural consequences)

Limit punishment to high
yield (not spilled milk!)
Parents consistent in
discipline

Assess and discuss any
aggressive behaviors in the
child

Review, especially avoiding
media violence

Developing consistent,
clearly defined family rules
and consequences

Avoiding media violence

SLEEP
POSITION

Back to sleep
Crib safety

Back to sleep

Back to sleep

Back to sleep

NUTRITIONAL
COUNSELING

Exclusive breast-feeding
encouraged

Formula as a second-best
option

Assess breast-feeding and
offer encouragement,
problem solving

Introduction of solid foods

Assess status

Avoiding juice
Begin to encourage
practice with cup drinking

Introduction of whole
cow's milk (and
constipation with change
discussed)

Assess anemia, discuss
iron-rich foods

Discuss decline in eating
with slower growth

Assess food choices and
variety

Discuss food choices,
portions, “finicky” feeders

Assess body proportions
and recommend low-fat
milk

Assess family cholesterol
and atherosclerosis risk

Discuss optimal eating
and the food pyramid

Healthy snacks

Healthy snacks

Assess for anemia
Discuss iron-rich foods

FOSTERING OPTIMAL
DEVELOPMENT

Discuss parenting skills
Refer for parenting education

Recognize and manage
postpartum blues

Child-care options

Parent getting enough rest
and managing returning to
work

Discuss central to peripheral
motor development
Praise good behavior

Consistent limit-setting versus
“spoiling” an infant

Praise good behavior

Assisting infants to sleep
through the night if not
accomplished

Praise good behavior

Safe exploration
Proper shoes
Praise good behavior

Fostering independence
Reinforce good behavior

Ignore annoying but not
unsafe behaviors

Preparation for toilet training
Reinforce good behavior

Toilet training and resistance

Read to child

Socializing with other children
Head Start if possible

Read to child

Head Start or pre-K options

Reinforcing school topics
Read to child

Library card

Chores begun at home

Continued
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Anticipatory Guidance Topics Suggested by Age—cont’'d

AGES

6 years

7-10 years

11-13
years

14-16
years

17-21
years

INJURY
PREVENTION

Fire safety

Sports safety
Firearm hazard

Review and
reassess

Motor vehicle
safety
Avoiding riding
with substance
abuser

Review and
reassess

VIOLENCE PREVENTION POSITION

Reinforce consistent
discipline

Encourage nonviolent
strategies

Assess domestic violence

Avoiding media violence

Reinforcement
Assess domestic violence

Assess discipline
techniques

Avoiding media violence

Walking away from fights
(either victim or spectator)

Discuss strategies to avoid
interpersonal conflicts

Avoiding media violence

Avoiding fights and
walking away

Discuss conflict resolution
techniques

Establish new family rules
related to curfews, school,
and household
responsibilities

Establish new rules related
to driving, dating, and
substance abuse

NUTRITIONAL
COUNSELING

Assess content, offer
specific suggestions

Assess content, offer
specific suggestions

Junk food versus healthy
eating

Junk food versus healthy
eating

Heart healthy diet for life

FOSTERING OPTIMAL
DEVELOPMENT
Reinforcing school topics
After-school programs

Responsibility given for chores
(and enforced)

Reviewing homework and
reinforcing school topics

After-school programs

Introduce smoking and
substance abuse prevention
(concrete)

Reviewing homework and
reinforcing school topics
Smoking and substance abuse
prevention (begin abstraction)
Discuss and encourage
abstinence; possibly discuss
condoms and contraceptive
options

Avoiding violence

Offer availability

Review school work

Begin career discussions and
college preparation (PSAT)
Review substance abuse,
sexuality, and violence
regularly

Discuss condoms,
contraception options,
including emergency
contraception

Discuss sexually transmitted
diseases, HIV

Providing “no questions
asked"” ride home from at-risk
situations

Continuation of above topics
Off to college or employment
New roles within the family

*Reassess means to review the issues discussed at the prior health maintenance visit.

PSAT, Preliminary scholastic aptitude test.



development of self-control. Parents who set too few reasonable
limits may be frustrated by children who cannot control their
own behavior. Discipline should teach a child exactly what is
expected by supporting and reinforcing positive behaviors and
responding appropriately to negative behaviors with proper
limits. It is more important and effective to reinforce good
behavior than to punish bad behavior.

Commonly used techniques to control undesirable behaviors
in children include scolding, physical punishment, and threats.
These techniques have potential adverse effects on children’s
sense of security and self-esteem. The effectiveness of scolding
diminishes the more it is used. Scolding should not be allowed
to expand from an expression of displeasure about a specific
event to derogatory statements about the child. Scolding also
may escalate to the level of psychological abuse. It is important
to educate parents that they have a good child who does bad
things from time to time, so parents do not think and tell the
child that he or she is “bad”

Frequent mild physical punishment (corporal punish-
ment) may become less effective over time and tempt the
parent to escalate the physical punishment, increasing the
risk of child abuse. Corporal punishment teaches a child that
in certain situations it is proper to strike another person.
Commonly, in households that use spanking, older children
who have been raised with this technique are seen respond-
ing to younger sibling behavioral problems by hitting their
siblings.

Threats by parents to leave or to give up the child are perhaps
the most psychologically damaging ways to control a child’s
behavior. Children of any age may remain fearful and anxious
about loss of the parent long after the threat is made; however,
many children are able to see through empty threats. Threatening
a mild loss of privileges (no video games for 1 week or grounding
a teenager) may be appropriate, but the consequence must be
enforced if there is a violation.

Parenting involves a dynamic balance between setting limits
on the one hand and allowing and encouraging freedom of
expression and exploration on the other. A child whose behavior
is out of control improves when clear limits on their behavior
are set and enforced. However, parents must agree on where
the limit will be set and how it will be enforced. The limit and
the consequence of breaking the limit must be clearly presented
to the child. Enforcement of the limit should be consistent and
firm. Too many limits are difficult to learn and may thwart the
normal development of autonomy. The limit must be reasonable
in terms of the child’s age, temperament, and developmental
level. To be effective, both parents (and other adults in the home)
must enforce limits. Otherwise, children may effectively split
the parents and seek to test the limits with the more indulgent
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parent. In all situations, to be effective, punishment must be
brief and linked directly to a behavior. More effective behavioral
change occurs when punishment also is linked to praise of the
intended behavior.

Extinction is an effective and systematic way to eliminate a
frequent, annoying, and relatively harmless behavior by ignoring
it. First parents should note the frequency of the behavior to
appreciate realistically the magnitude of the problem and to
evaluate progress. Parents must determine what reinforces the
child’s behavior and what needs to be consistently eliminated.
An appropriate behavior is identified to give the child a positive
alternative that the parents can reinforce. Parents should be
warned that the annoying behavior usually increases in frequency
and intensity (and may last for weeks) before it decreases when
the parent ignores it (removes the reinforcement). A child who
has an attention-seeking temper tantrum should be ignored or
placed in a secure environment. This action may anger the child
more, and the behavior may get louder and angrier. Eventually
with no audience for the tantrum, the tantrums decrease in
intensity and frequency. In each specific instance, when the
child’s behavior has become appropriate, he or she should be
praised, and extra attention should be given. This is an effective
technique for early toddlers, before their capacity to understand
and adhere to a time-out develops.

The time-out consists of a short period of isolation
immediately after a problem behavior is observed. Time-out
interrupts the behavior and immediately links it to an unpleas-
ant consequence. This method requires considerable effort by
the parents because the child does not wish to be isolated. A
parent may need to hold the child physically in time-out. In
this situation, the parent should become part of the furniture
and should not respond to the child until the time-out period
is over. When established, a simple isolation technique, such as
making a child stand in the corner or sending a child to his or
her room, may be effective. If such a technique is not helpful,
a more systematic procedure may be needed. One effective
protocol for the time-out procedure involves interrupting the
child’s play when the behavior occurs and having the child
sit in a dull, isolated place for a brief period, measured by a
portable kitchen timer (the clicking noises document that time
is passing and the bell alarm at the end signals the end of the
punishment). Time-out is simply punishment and is not a time
for a young child to think about the behavior (these children
do not possess the capacity for abstract thinking) or a time to
de-escalate the behavior. The amount of time-out should be
appropriate to the child’s short attention span. One minute
per year of a child’s age is reccommended. This inescapable and
unpleasant consequence of the undesired behavior motivates
the child to learn to avoid the behavior.
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28 SECTION 2 GROWTH AND DEVELOPMENT

Evaluation of the Child With
Special Needs

Children with disabilities, severe chronic illnesses, congenital
defects, and health-related educational and behavioral problems
are children with special health care needs (SHCN). Many
of these children share a broad group of experiences and
encounter similar problems, such as school difficulties and
family stress. The term children with special health care needs
defines these children noncategorically, without regard to specific
diagnoses, in terms of increased service needs. Approximately
19% of children in the United States younger than 18 years of
age have a physical, developmental, behavioral, or emotional
condition requiring services of a type or amount beyond those
generally required by most children.

The goal in managing a child with SHCN is to maximize the
child’s potential for productive adult functioning by treating
the primary diagnosis and by helping the patient and family
deal with the stresses and secondary impairments incurred
because of the disease or disability. Whenever a chronic disease
is diagnosed, family members typically grieve, show anger,
denial, negotiation (in an attempt to forestall the inevitable),
and depression. Because the child with SHCN is a constant
reminder of the object of this grief, it may take family members
a long time to accept the condition. A supportive physician can
facilitate the process of acceptance by education and by allaying
guilty feelings and fear. To minimize denial, it is helpful to
confirm the family’s observations about the child. The family
may not be able to absorb any additional information initially,
so written material and the option for further discussion at a
later date should be offered.

The primary physician should provide a medical home to
maintain close oversight of treatments and subspecialty services,
provide preventive care, and facilitate interactions with school
and community agencies. A major goal of family-centered care is
for the family and child to feel in control. Although the medical
management team usually directs treatment in the acute health
care setting, the locus of control should shift to the family as the
child moves into a more routine, home-based life. Treatment
plans should allow the greatest degree of normalization of the
child’s life. As the child matures, self-management programs that
provide health education, self-efficacy skills, and techniques such
as symptom monitoring help promote good long-term health
habits. These programs should be introduced at 6 or 7 years of
age or when a child is at a developmental level to take on chores
and benefit from being given responsibility. Self-management
minimizes learned helplessness and the vulnerable child syndrome,
both of which occur commonly in families with chronically ill
or disabled children.

MULTIFACETED TEAM ASSESSMENT OF
COMPLEX PROBLEMS

When developmental screening and surveillance suggest the
presence of significant developmental lags, the physician should
take responsibility for coordinating the further assessment of
the child by the team of professionals and provide continuity
of care. The physician should become aware of local facilities

and programs for assessment and treatment. If the child is at
high risk for delay (e.g., prematurity), a structured follow-up
program to monitor the child’s progress may already exist.
Under federal law, all children are entitled to assessments if
there is a suspected developmental delay or a risk factor for
delay (e.g., prematurity, failure to thrive, and parental mental
retardation [MR]). Special programs for children up to 3
years of age are developed by states to implement this policy.
Developmental interventions are arranged in conjunction
with third-party payers with local programs funding the cost
only when there is no insurance coverage. After 3 years of
age, development programs usually are administered by school
districts. Federal laws mandate that special education programs
be provided for all children with developmental disabilities
from birth through 21 years of age.

Children with special needs may be enrolled in pre-K
programs with a therapeutic core, including visits to the
program by therapists, to work on challenges. Children who
are of traditional school age (kindergarten through secondary
school) should be evaluated by the school district and pro-
vided an individualized educational plan (IEP) to address
any deficiencies. An IEP may feature individual tutoring time
(resource time), placement in a special education program,
placement in classes with children with severe behavioral
problems, or other strategies to address deficiencies. As part
of the comprehensive evaluation of developmental/behavioral
issues, all children should receive a thorough medical assess-
ment. A variety of other specialists may assist in the assess-
ment and intervention, including subspecialist pediatricians
(e.g., neurology, orthopedics, psychiatry, developmental/
behavioral), therapists (e.g., occupational, physical, oral-motor),
and others (e.g., psychologists, early childhood development
specialists).

Medical Assessment

The physician’s main goals in team assessment are to identify
the cause of the developmental dysfunction, if possible (often
a specific cause is not found), and identify and interpret other
medical conditions that have a developmental impact. The
comprehensive history (Table 10.1) and physical examination
(Table 10.2) include a careful graphing of growth parameters
and an accurate description of dysmorphic features. Many of
the diagnoses are rare or unusual diseases or syndromes. Many
of these diseases and syndromes are discussed further in Sections
9 and 24.

Motor Assessment

The comprehensive neurological examination is an excellent
basis for evaluating motor function, but it should be supple-
mented by an adaptive functional evaluation (see Chapter 179).
Observing the child at play aids assessment of function. Special-
ists in early childhood development and therapists (especially
occupational and physical therapists who have experience with
children) can provide excellent input into the evaluation of
age-appropriate adaptive function.

Psychological Assessment

Psychological assessment includes the testing of cognitive ability
(Table 10.3) and the evaluation of personality and emotional



TABLE 10.1

ITEM

Parental concerns

Current levels of
developmental
functioning

Temperament

PRENATAL HISTORY

Alcohol ingestion

Exposure to medication,
illegal drug, or toxin

Radiation exposure
Nutrition

Prenatal care

Injuries, hyperthermia
Smoking

HIV exposure

Maternal illness
(so-called “TORCH"”
infections)

PERINATAL HISTORY

Gestational age,
birthweight

Labor and delivery

APGAR scores

Specific perinatal
adverse events

NEONATAL HISTORY

IlIness—seizures,

respiratory distress,
hyperbilirubinemia,
metabolic disorder

Malformations

FAMILY HISTORY

Consanguinity
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POSSIBLE SIGNIFICANCE

Parents are quite accurate in identifying
development problems in their children.

Should be used to monitor child’s
progress

May interact with disability or may be
confused with developmental delay

Fetal alcohol syndrome; index of
caregiving risk

Development toxin (e.g., phenytoin);
may be an index of caregiving risk

Damage to CNS
Inadequate fetal nutrition
Index of social situation
Damage to CNS

Possible CNS damage
Congenital HIV infection

Toxoplasmosis, Syphilis (Other in the
mnemonic), Rubella, Cytomegalovirus,
Herpes simplex virus infections

Biological risk from prematurity and
small for gestational age

Hypoxia or index of abnormal prenatal
development

Hypoxia, cardiovascular impairment

Increased risk of CNS damage

Increased risk of CNS damage

May represent genetic syndrome or
new mutation associated with
developmental delay

Autosomal recessive condition more
likely

ITEM

Mental functioning

llinesses (e.g., metabolic
diseases)

Family member died
young or unexpectedly

Family member requires
special education

SOCIAL HISTORY

Resources available
(e.g., financial, social
support)

Educational level of
parents

Mental health problems

High-risk behaviors (e.g.,
illicit drugs, sex)

Other stressors (e.g.,
marital discord)

OTHER HISTORY
Gender of child

Developmental
milestones

Head injury

Serious infections (e.g.,
meningitis)

Toxic exposure (e.g.,
lead)

Physical growth
Recurrent otitis media
Visual and auditory
functioning

Nutrition

Chronic conditions such
as renal disease

Information to Be Sought During the History Taking of a Child With Suspected Developmental Disabilities

POSSIBLE SIGNIFICANCE

Increased hereditary and environmental
risks

Hereditary illness associated with
developmental delay

May suggest inborn error of metabolism
or storage disease

Hereditary causes of developmental
delay

Necessary to maximize child’s potential

Family may need help to provide
stimulation

May exacerbate child's conditions

Increased risk for HIV infection; index of
caregiving risk

May exacerbate child’s conditions or
compromise care

Important for X-linked conditions

Index of developmental delay;
regression may indicate progressive
condition.

Even moderate trauma may be
associated with developmental delay or
learning disabilities.

May be associated with developmental
delay

May be associated with developmental
delay

May indicate malnutrition; obesity, short
stature, genetic syndrome

Associated with hearing loss and
abnormal speech development

Sensitive index of impaired vision and
hearing

Malnutrition during infancy may lead to
delayed development.

May be associated with delayed
development or anemia

CNS, Central nervous system.

Modified and updated from Liptak G. Mental retardation and developmental disability. In: Kliegman RM, ed. Practical Strategies in Pediatric Diagnosis and Therapy.
Philadelphia: WB Saunders; 1996.

well-being. The IQ and mental age scores, taken in isolation,
are only partially descriptive of a person’s functional abilities,
which are a combination of cognitive, adaptive, and social skills.
Tests of achievement are subject to variability based on culture,
educational exposures, and experience and must be standardized
for social factors. Projective and nonprojective tests are useful
in understanding the child’s emotional status. Although a child
should not be labeled as having a problem solely on the basis
of a standardized test, these tests provide important and

reasonably objective data for evaluating a child’s progress within
a particular educational program.

Educational Assessment

Educational assessment involves the evaluation of areas of
specific strengths and weaknesses in reading, spelling, written
expression, and mathematical skills. Schools routinely screen
children with grouped tests to aid in problem identification
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TABLE 10.2

Disabilities

ITEM

General appearance

STATURE

Short stature

Obesity

Large stature
HEAD
Macrocephaly

Microcephaly

FACE

Coarse, triangular,
round, or flat face;
hypotelorism or
hypertelorism, slanted
or short palpebral
fissure; unusual nose,
maxilla, and mandible

EYES

Prominent
Cataract

Cherry-red spot in
macula

Chorioretinitis

Corneal cloudiness

EARS

Pinnae, low set or
malformed

Hearing

HEART

Structural anomaly or
hypertrophy

POSSIBLE SIGNIFICANCE

May indicate significant delay in
development or obvious syndrome

Williams syndrome, malnutrition, Turner
syndrome; many children with severe
retardation have associated short stature.

Prader-Willi syndrome

Sotos syndrome

Alexander syndrome, Sotos syndrome,
gangliosidosis, hydrocephalus,
mucopolysaccharidosis, subdural effusion

Virtually any condition that can retard
brain growth (e.g., malnutrition,
Angelman syndrome, de Lange
syndrome, fetal alcohol effects)

Specific measurements may provide clues
to inherited, metabolic, or other diseases
such as fetal alcohol syndrome, cri du
chat syndrome (5p-syndrome), or Williams
syndrome.

Crouzon syndrome, Seckel syndrome,
fragile X syndrome

Galactosemia, Lowe syndrome, prenatal
rubella, hypothyroidism

Gangliosidosis (GM,), metachromatic
leukodystrophy, mucolipidosis, Tay-Sachs
disease, Niemann-Pick disease, Farber
lipogranulomatosis, sialidosis |lI

Congenital infection with
cytomegalovirus, toxoplasmosis, or
rubella

Mucopolysaccharidosis | and Il, Lowe
syndrome, congenital syphilis

Trisomies such as 18, Rubinstein-Taybi
syndrome, Down syndrome, CHARGE
association, cerebro-oculo-facio-skeletal
syndrome, fetal phenytoin effects

Loss of acuity in mucopolysaccharidosis;
hyperacusis in many encephalopathies

CHARGE association, CATCH-22,
velocardiofacial syndrome, glycogenosis
I, fetal alcohol effects,
mucopolysaccharidosis I; chromosomal
anomalies such as Down syndrome;
maternal phenylketonuria; chronic
cyanosis may impair cognitive
development.

ITEM
LIVER
Hepatomegaly

GENITALIA

Macro-orchidism
(usually not noted
until puberty)

Hypogenitalism

EXTREMITIES

Hands, feet,
dermatoglyphics, and
creases

Joint contractures

SKIN

Café-au-lait spots

Eczema

Hemangiomas and
telangiectasia

Hypopigmented
macules, streaks,
adenoma sebaceum

HAIR

Hirsutism

NEUROLOGICAL

Asymmetry of
strength and tone

Hypotonia

Hypertonia

Ataxia

Information to Be Sought During the Physical Examination of a Child With Suspected Developmental

POSSIBLE SIGNIFICANCE

Fructose intolerance, galactosemia,
glycogenosis types | to IV,
mucopolysaccharidosis | and Il, Niemann-
Pick disease, Tay-Sachs disease,
Zellweger syndrome, Gaucher disease,
ceroid lipofuscinosis, gangliosidosis

Fragile X syndrome

Prader-Willi syndrome, Klinefelter
syndrome, CHARGE association

May indicate specific entity such as
Rubinstein-Taybi syndrome or be
associated with chromosomal anomaly

Sign of muscle imbalance around joints
(e.g., with meningomyelocele, cerebral
palsy, arthrogryposis, muscular dystrophy;
also occurs with cartilaginous problems
such as mucopolysaccharidosis)

Neurofibromatosis, tuberous sclerosis,
Bloom syndrome

Phenylketonuria, histiocytosis

Sturge-Weber syndrome, Bloom
syndrome, ataxia-telangiectasia

Tuberous sclerosis, hypomelanosis of Ito

de Lange syndrome,
mucopolysaccharidosis, fetal phenytoin
effects, cerebro-oculo-facio-skeletal
syndrome, trisomy 18 syndrome

Focal lesion, cerebral palsy

Prader-Willi syndrome, Down syndrome,
Angelman syndrome, gangliosidosis, early
cerebral palsy

Neurodegenerative conditions involving
white matter, cerebral palsy, trisomy 18
syndrome

Ataxia-telangiectasia, metachromatic
leukodystrophy, Angelman syndrome

CATCH-22, Cardiac defects, abnormal face, thymic hypoplasia, cleft palate, hypocalcemia, defects on chromosome 22; CHARGE, coloboma, heart defects, atresia
choanae, retarded growth, genital anomalies, ear anomalies (deafness).
Modlified and updated from Liptak G. Mental retardation and developmental disability. In: Kliegman RM, Greenbaum LA, Lye PS, eds. Practical Strategies in Pediatric
Diagnosis and Therapy. 2nd ed. Philadelphia: Saunders; 2004:540.
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Tests of Cognition

TEST AGE RANGE SPECIAL FEATURES

INFANT SCALES

Bayley Scales of Infant Development (3rd ed.) 1-42 mo Mental, psychomotor scales, behavior record; weak intelligence predictor

Cattell Infant Intelligence Scale 2-30 mo Used to extend Stanford-Binet downward

Gesell Developmental Observation-Revised Birth-3 yr Used by many pediatricians

(GDO-R)

Ordinal Scales of Infant Psychological Birth-24 mo Six subscales; based on Piaget's stages; weak in predicting later

Development intelligence

PRESCHOOL SCALES

Stanford-Binet Intelligence Scale (4th ed.) 2 yr-adult Four area scores, with subtests and composite 1Q score

McCarthy Scales of Children’s Abilities 21%-8% yr 6-18 subtests; good at defining learning disabilities; strengths/
weaknesses approach

Wechsler Primary and Preschool Test of 2%-7% yr 11 subtests; verbal, performance 1Qs; long administration time; good at

Intelligence-Revised (WPPSI-R) defining learning disabilities

Merrill-Palmer Scale of Mental Tests 18 mo-4 yr 19 subtests cover language skills, motor skills, manual dexterity, and
matching ability

Differential Abilities Scale—II (2nd ed.) 2%-18 yr Special nonverbal composite; short administration time

SCHOOL-AGE SCALES

Stanford-Binet Intelligence Scale (4th ed.) 2 yr-adult Four area scores, with subtests and composite 1Q score

Wechsler Intelligence Scale for Children (4th  6-16 yr See comments on WPPSI-R

ed) (WISC V)

Leiter International Performance Scale, 2-20 yr Nonverbal measure of intelligence ideal for use with those who are

Revised cognitively delayed, non-English speaking, hearing impaired, speech
impaired, or autistic

Wechsler Adult Intelligence Scale-Revised 16 yr-adult See comments on WPPSI-R

(WAIS-IIT)

Differential Abilities Scale—II (2nd ed.) 2 yr-adult Special nonverbal composite; short administration time

ADAPTIVE BEHAVIOR SCALES

Vineland Adaptive Behavior Scale—II (2nd Birth-90 yr Interview/questionnaire; typical persons and blind, deaf, developmentally

ed.) delayed, and retarded

American Association on Mental Retardation  4-21 yr Useful in mental retardation, other disabilities

(AAMR) Adaptive Behavioral Scale

and program evaluation. For the child with special needs, this
screening ultimately should lead to individualized testing and
the development of an IEP that would enable the child to
progress comfortably in school. Diagnostic teaching, in which
the child’s response to various teaching techniques is assessed,
also may be helpful.

Social Environment Assessment

Assessments of the environment in which the child is living,
working, playing, and growing are important in understand-
ing the child’s development. A home visit by a social worker,
community health nurse, and/or home-based intervention
specialist can provide valuable information about the child’s
social milieu. Often, the home visitor can suggest additional
adaptive equipment or renovations if there are challenges at
home. If there is a suspicion of inadequate parenting, and,
especially, if there is a suspicion of neglect or abuse (includ-
ing emotional abuse), the child and family must be referred
to the local child protection agency. Information about

reporting hotlines and local child protection agencies usually is
found inside the front cover of local telephone directories (see
Chapter 22).

MANAGEMENT OF DEVELOPMENTAL
PROBLEMS

Intervention in the Primary Care Setting

The clinician must decide whether a problem requires referral
for further diagnostic work-up and management or whether
management in the primary care setting is appropriate. Counsel-
ing roles required in caring for these children are listed in Table
10.4. When a child is young, much of the counseling interaction
takes place between the parents and the clinician, and, as the
child matures, direct counseling shifts increasingly toward the
child.

The assessment process may be therapeutic in itself. By
assuming the role of a nonjudgmental, supportive listener,
the clinician creates a climate of trust, allowing the family to
express difficult or painful thoughts and feelings. Expressing
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Primary Care Counseling Roles

Allow ventilation

Facilitate clarification

Support patient problem solving
Provide specific reassurance

Provide education

Provide specific parenting advice
Suggest environmental interventions
Provide follow-up

Facilitate appropriate referrals

Coordinate care and interpret reports after referrals

emotions may allow the parent or caregiver to move on to the
work of understanding and resolving the problem.

Interview techniques may facilitate clarification of the
problem for the family and for the clinician. The family’s ideas
about the causes of the problem and attempts at coping can
provide a basis for developing strategies for problem manage-
ment that are much more likely to be implemented successfully
because they emanate, in part, from the family. The clinician
shows respect by endorsing the parent’s ideas when appropriate;
this can increase self-esteem and sense of competency.

Educating parents about normal and aberrant development
and behavior may prevent problems through early detection
and anticipatory guidance and communicates the physician’s
interest in hearing parental concerns. Early detection allows
intervention before the problem becomes entrenched and
associated problems develop.

The severity of developmental and behavioral problems
ranges from variations of normal to problematic responses to
stressful situations to frank disorders. The clinician must try
to establish the severity and scope of the patient’s symptoms
so that appropriate intervention can be planned.

Counseling Principles

For the child, behavioral change must be learned, not simply
imposed. It is easiest to learn when the lesson is simple, clear,
and consistent and presented in an atmosphere free of fear or
intimidation. Parents often try to impose behavioral change in
an emotionally charged atmosphere, most often at the time of
a behavioral violation. Similarly, clinicians may try to teach
parents with hastily presented advice when the parents are
distracted by other concerns or not engaged in the suggested
behavioral change.

Apart from management strategies directed specifically at
the problem behavior, regular times for positive parent-child
interaction should be instituted. Frequent, brief, affectionate
physical contact over the day provides opportunities for positive
reinforcement of desirable child behaviors and for building a
sense of competence in the child and the parent.

Most parents feel guilty when their children have a
developmental/behavioral problem. Guilt may be caused by
the fear that the problem was caused by inadequate parenting or
by previous angry responses to the child’s behavior. If possible
and appropriate, the clinician should find ways to alleviate
guilt, which may be a serious impediment to problem solving.

Interdisciplinary Team Intervention

In many cases, a team of professionals is required to provide
the breadth and quality of services needed to appropriately
serve the child who has SHCN. The primary care physician
should monitor the progress of the child and continually reassess
that the requisite therapy is being accomplished.

Educational intervention for a young child begins as home-
based infant stimulation, often with an early childhood specialist
(e.g., nurse/therapist), providing direct stimulation for the child
and training the family to provide the stimulation. As the child
matures, a center-based early learning center program may be
indicated. For the school-age child, special services may range
from extra attention in the classroom to a self-contained special
education classroom.

Psychological intervention may be directed to the parent
or family or, with an older child, primarily child-directed.
Examples of therapeutic approaches are guidance therapies,
such as directive advice giving, counseling to create their own
solutions to problems, psychotherapy, behavioral management
techniques, psychopharmacologic methods (from a psychiatrist),
and cognitive-behavioral therapy.

Motor intervention may be performed by a physical or
occupational therapist. Neurodevelopmental therapy (NDT),
the most commonly used method, is based on the concept
that nervous system development is hierarchical and subject
to some plasticity. The focus of NDT is on gait training and
motor development, including daily living skills; perceptual
abilities, such as eye-hand coordination; and spatial relation-
ships. Sensory integration therapy is also used by occupational
therapists to structure sensory experience from the tactile, pro-
prioceptive, and vestibular systems to allow for adaptive motor
responses.

Speech-language intervention by a speech and language
therapist/pathologist (oral-motor therapist) is usually part of
the overall educational program and is based on the tested
language strengths and weaknesses of the child. Children
needing this type of intervention may show difficulties in reading
and other academic areas and develop social and behavioral
problems because of their difficulties in being understood and
in understanding others. Hearing intervention, performed by
an audiologist (or an otolaryngologist), includes monitoring
hearing acuity and providing amplification when necessary
via hearing aids.

Social and environmental intervention generally includes
nursing or social work involvement with the family. Frequently,
the task of coordinating services falls to these specialists.
Case managers may be in the private sector, from the child’s
insurance or Medicaid plan, or part of a child protection
agency.

Medical intervention for a child with a developmental
disability involves providing primary care as well as spe-
cific treatment of conditions associated with the disability.
Although curative treatment often is not possible, functional
impairment can be minimized through thoughtful medical
management. Certain general medical problems are found
more frequently in delayed and developmentally disabled
people (Table 10.5), especially if the delay is part of a known
syndrome. Some children may have a limited life expectancy.
Supporting the family through palliative care, hospice, and
bereavement is another important role of the primary care
pediatrician.



TABLE 10.5 | Recurring Medical Issues in Children With
Developmental Disabilities

PROBLEM
Motor

Diet

Sensory
impairments

Dermatologic

Dentistry

Behavioral
problems

Seizures

Infectious diseases

Gastrointestinal
problems

Sexuality

Other syndrome-
specific problems

Advocacy for
services and
enhancing access
to care
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ASK ABOUT OR CHECK

Range of motion examination; scoliosis
check; assessment of mobility; interaction
with orthopedist, physical medicine and
rehabilitation, and physical therapist/
occupational therapist as needed

Dietary history, feeding observation, growth
parameter measurement and charting,
supplementation as indicated by
observations, oro-motor therapist as needed

Functional vision and hearing screening;
interaction as needed with ophthalmologist,
audiologist

Examination of all skin areas for decubitus
ulcers or infection

Examination of teeth and gums; confirmation
of access to dental care (preferably with
ability to use sedation)

Aggression, self-injury, pica; sleep problems;
psychotropic drug levels and side effects

Major motor, absence, other suspicious
symptoms; monitoring of anticonvulsant
levels and side effects

Ear infections, diarrhea, respiratory
symptoms, aspiration pneumonia,
immunizations (especially hepatitis B and
influenza)

Constipation, gastroesophageal reflux,
gastrointestinal bleeding (stool for occult

blood)

Sexuality education, preventing abuse,
hygiene, contraception, menstrual
suppression, genetic counseling

|u

Ongoing evaluation of other “physica
problems as indicated by known mental
retardation/developmental disability etiology

Educational program, family supports,
financial supports, legislative advocacy to
support programs

SELECTED CLINICAL PROBLEMS: THE
SPECIAL NEEDS CHILD

Mental Retardation

MR is defined as significantly subnormal intellectual functioning
for a child’s developmental stage, existing concurrently with
deficits in adaptive behaviors (self-care, home living, com-
munication, and social interactions). MR is defined statistically
as cognitive performance that is two standard deviations below
the mean (roughly below the third percentile) of the general
population as measured on standardized intelligence testing.
The last known estimate of the prevalence of MR is that about
2% of the U.S. population is affected. Levels of MR from 1Q
scores derived from two typical tests are shown in Table 10.6.
Caution must be exercised in interpretation because these
categories do not reflect actual functional level of the tested
individual.

Levels of Mental Retardation

LEVEL OF ICD-10 IQ WISC-IV IQ EDUCATIONAL
RETARDATION SCORE SCORE LABEL

Mild 50-69 50-55 to 70 EMR

Moderate 35-49 35-40 to 50-55 TMR

Severe 20-34 20-25 to 35-50

Profound <20 <20 to 25

EMR, Educable mentally retarded; ICD-10, International Classification of Diseases
(WHOQ), ed 10; TMR, trainable mentally retarded; WISC-1V, Wechsler Intelligence
Scale for children, ed 4.

The etiology of the central nervous system insult resulting
in MR may involve genetic disorders, teratogenic influences,
perinatal insults, acquired childhood disease, and environ-
mental and social determinants of health (Table 10.7). Mild
MR correlates with socioeconomic status, although profound
MR does not. Although a single organic cause may be found,
each individual’s performance should be considered a func-
tion of the interaction of environmental influences with the
individual’s organic substrate. Behavioral difficulties resulting
from MR itself and from the family’s reaction to the child and
the condition are common. More severe forms of MR can be
traced to biological factors. The earlier the cognitive slowing is
recognized, the more severe the deviation from normal is likely
to be.

The first step in the diagnosis and management of a child
with MR is to identify functional strengths and weaknesses for
purposes of medical and rehabilitative therapies. A history and
physical examination may suggest a diagnostic approach that,
then, may be confirmed by laboratory testing and/or imaging.
Frequently used laboratory tests include chromosomal analysis
and magnetic resonance imaging of the brain. Almost one-third
of individuals with MR do not have readily identifiable reasons
for their disability.

Vision Impairment

Significant visual impairment is a problem in many children.
Partial vision (defined as visual acuity between 20/70 and
20/200) occurs in 1 in 500 school-age children in the United
States. Legal blindness is defined as distant visual acuity of
20/200 or worse and affects about 35,000 children in the United
States. Such impairment can be a major barrier to optimal
development.

The most common cause of severe visual impairment
in children is retinopathy of prematurity (see Chapter 61).
Congenital cataracts may lead to significant amblyopia.
Cataracts also are associated with other ocular abnormalities
and developmental disabilities. Amblyopia is a pathologic
alteration of the visual system characterized by a reduction in
visual acuity in one or both eyes with no clinically apparent
organic abnormality that completely accounts for the visual loss.
Amblyopia is due to a distortion of the normal clearly formed
retinal image (from congenital cataracts or severe refractive
errors); abnormal binocular interaction between the eyes, as
one eye competitively inhibits the other (strabismus); or a
combination of both mechanisms. Albinism, hydrocephalus,
congenital cytomegalovirus infection, and birth asphyxia are
other significant contributors to blindness in children.
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Differential Diagnosis of Mental Retardation

EARLY ALTERATIONS OF EMBRYONIC DEVELOPMENT

Sporadic events affecting embryogenesis, usually a stable
developmental challenge

Chromosomal changes (e.g., trisomy 21 syndrome)

Prenatal influences (e.g., substance abuse, teratogenic
medications, intrauterine TORCH infections)'

UNKNOWN CAUSES

No definite issue is identified, or multiple elements present, none
of which is diagnostic (may be multifactorial)

ENVIRONMENTAL AND SOCIAL PROBLEMS

Dynamic influences, commonly associated with other challenges
Deprivation (neglect)

Parental mental illness

Environmental intoxications (e.g., significant lead intoxication)*
PREGNANCY PROBLEMS AND PERINATAL MORBIDITY

Impingement on normal intrauterine development or delivery;
neurological abnormalities frequent, challenges are stable or
occasionally worsening

Fetal malnutrition and placental insufficiency

Perinatal complications (e.g., prematurity, birth asphyxia, birth
trauma)

HEREDITARY DISORDERS

Preconceptual origin, variable expression in the individual infant,
multiple somatic effects, frequently a progressive or degenerative
course

Inborn errors of metabolism (e.g., Tay-Sachs disease, Hunter
disease, phenylketonuria)

Single-gene abnormalities (e.g., neurofibromatosis or tuberous
sclerosis)

Other chromosomal aberrations (e.g., fragile X syndrome,
deletion mutations such as Prader-Willi syndrome)

Polygenic familial syndromes (pervasive developmental disorders)
ACQUIRED CHILDHOOD ILLNESS

Acute modification of developmental status, variable potential for
functional recovery

Infections (all can ultimately lead to brain damage, but most
significant are encephalitis and meningitis)

Cranial trauma (accidental and child abuse)
Accidents (e.g., near-drowning, electrocution)

Environmental intoxications (prototype is lead poisoning)

*Some health problems fit in several categories (e.g., lead intoxication may be
involved in several areas).

This also may be considered as an acquired childhood disease.

TORCH, Toxoplasmosis, other (congenital syphilis), rubella, eytomegalovirus,
and herpes simplex virus.

Children with mild to moderate visual impairment usually
have an uncorrected refractive error. The most common
presentation is myopia or nearsightedness. Other causes are
hyperopia (farsightedness) and astigmatism (alteration in the
shape of the cornea leading to visual distortion). In children
younger than 6 years, high refractive errors in one or both
eyes also may cause amblyopia, aggravating visual impairment.

The diagnosis of severe visual impairment commonly is made
when an infant is 4-8 months of age. Clinical suspicion is based

on parental concerns aroused by unusual behavior, such as lack
of smiling in response to appropriate stimuli, the presence of
nystagmus, other wandering eye movements, or motor delays
in beginning to reach for objects. Fixation and visual tracking
behavior can be seen in most infants by 6 weeks of age. This
behavior can be assessed by moving a brightly colored object
(or the examiner’s face) across the visual field of a quiet but alert
infant at a distance of 1 ft. The eyes also should be examined for
red reflexes and pupillary reactions to light. Optical alignment
(binocular vision with both eyes consistently focusing on the
same spot) should not be expected until the infant is beyond
the newborn period. Persistent nystagmus is abnormal at any
age. If ocular abnormalities are identified, referral to a pediatric
ophthalmologist is indicated.

During the newborn period, vision may be assessed by
physical examination and by visual evoked response. This test
evaluates the conduction of electrical impulses from the optic
nerve to the occipital cortex of the brain. The eye is stimulated
by a bright flash of light or with an alternating checkerboard of
black-and-white squares, and the resulting electrical response
is recorded from electrodes strategically placed on the scalp,
similar to an electroencephalogram.

There are many developmental implications of visual impair-
ment. Perception of body image is abnormal, and imitative
behavior, such as smiling, is delayed. Delays in mobility may
occur in children who are visually impaired from birth, although
their postural milestones (ability to sit) usually are achieved
appropriately. Social bonding with the parents also is often
affected.

Visually impaired children can be helped in various ways.
Classroom settings may be augmented with resource-room
assistance to present material in a nonvisual format. Fine motor
activity development, listening skills, and Braille reading and
writing are intrinsic to successful educational intervention for
a child with severe visual impairment.

Hearing Impairment

< Decision-Making Algorithm
e Available @ StudentConsult.com

Hearing Loss

The clinical significance of hearing loss varies with its type
(conductive vs. sensorineural), its frequency, and its severity
as measured in the number of decibels heard or the number
of decibels of hearing lost. The most common cause of mild
to moderate hearing loss in children is a conduction abnormality
caused by acquired middle ear disease (acute and chronic otitis
media). This abnormality may have a significant effect on the
development of speech and language development, particularly
if there is chronic fluctuating middle ear fluid. If hearing
impairment is more severe, sensorineural hearing loss is more
common. Causes of sensorineural deafness include congenital
infections (e.g., rubella and cytomegalovirus), meningitis, birth
asphyxia, kernicterus, ototoxic drugs (especially aminoglycoside
antibiotics), and tumors and their treatments. Genetic deafness
may be either dominant or recessive in inheritance; this is the
main cause of hearing impairment in schools for the deaf. In
Down syndrome, there is a predisposition to conductive loss
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caused by middle-ear infection and sensorineural loss caused
by cochlear disease. Any hearing loss may have a significant
effect on the child’s developing communication skills. These
skills then affect all areas of the child’s cognitive and skills

development (Table 10.8).

It is sometimes quite difficult to accurately determine the
presence of hearing in infants and young children. Inquir- 2.
ing about a newborn’s or infant’s response to sounds or even
observing the response to sounds in the office is unreliable for
identifying hearing-impaired children. Universal screening of
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newborns is required prior to nursery discharge and includes

1. Auditory brainstem response (ABR) measures how the
brain responds to sound. Clicks or tones are played through

soft earphones into the infant’s ears. Three electrodes placed

on the infant’s head measure the brain’s response.
Otoacoustic emissions measure sound waves produced in
the inner ear. A tiny probe is placed just inside the infant’s
ear canal. It measures the response (echo) when clicks or
tones are played into the infant’s ears.

Neurodevelopmental-Behavioral Complications of Hearing Loss

SEVERITY
OF HEARING
LOSS

Slight 15-25 dB
(ASA)

Mild 25-40 dB
(ASA)

Moderate 40-65
dB (ASA)

Severe 65-95 dB
(ASA)

Profound =95
dB (ASA)

POSSIBLE
ETIOLOGIC
ORIGINS

Chronic otitis media/
middle ear effusions

Perforation of
tympanic membrane

Sensorineural loss

Tympanosclerosis

Chronic otitis media/
middle ear effusions

Perforation of
tympanic membrane

Sensorineural loss
Tympanosclerosis

Chronic otitis media/
middle ear effusions

Middle ear anomaly

Sensorineural loss

Sensorineural loss

Severe middle ear
disease

Sensorineural or
mixed loss

SPEECH-LANGUAGE

Difficulty with hearing
distant or faint speech

Difficulty with
conversational speech
over 3-5 ft

May have limited
vocabulary and
speech disorders

Conversation must be
loud to be
understood.

Defective speech

Deficient language
use and
comprehension

Loud voices may be
heard 2 ft from ear.

Defective speech and
language

No spontaneous
speech development
if loss present before
Tyr

Relies on vision rather
than hearing

Defective speech and
language

Speech and language
will not develop
spontaneously if loss
present before 1 yr.

COMPLICATIONS

EDUCATIONAL

Possible auditory
learning dysfunction

May reveal a slight
verbal deficit

May miss 50% of
class discussions

Auditory learning
dysfunction

Learning disability

Difficulty with group
learning or
discussion

Auditory processing
dysfunction

Limited vocabulary

Marked educational
retardation

Marked learning
disability, limited
vocabulary

Marked learning
disability because
of lack of
understanding of
speech

BEHAVIORAL

Usually none

Psychological problems

May act inappropriately
if directions are not
heard well

Acting out behavior

Poor self-concept

Emotional and social
problems

Behavioral reactions of
childhood

Acting out

Poor self-concept

Emotional and social
problems that are
associated with
handicap

Poor self-concept

Congenital and
prelingually deaf may
show severe emotional
problems.

TYPES OF THERAPY

May require favorable
class setting, speech
therapy, or auditory
training

Possible value in
hearing aid, surgery
Favorable class setting

Special education
resource help, surgery

Hearing aid, surgery

Favorable class setting
Lip reading instruction
Speech therapy

Special education
resource or special
class, surgery
Special help in
speech-language
development

Hearing aid and lip
reading

Speech therapy

Full-time special
education for deaf
children, cochlear
implant

Full-time special
education for deaf
children, hearing aid,
lip reading, speech
therapy, surgery,
cochlear implant

Full-time special
education for deaf
children, hearing aid,
lip reading, speech
therapy, surgery,
cochlear implant

ASA, Acoustical Society of America.
Modlified and updated from Gottlieb MI. Otitis media. In: Levine MD, Carey WB, Crocker AC, et al., eds. Developmental-Behavioral Pediatrics. Philadelphia: WB

Saunders; 1983.
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Both of these tests are quick (5-10 minutes), painless, and may
be performed while the infant is sleeping or lying still. The tests
are sensitive but not as specific as more definitive tests. Infants
who do not pass these tests are referred for more comprehensive
testing. Many of these infants have normal hearing on definitive
testing. Infants who do not have normal hearing should be
immediately evaluated or referred for etiologic diagnosis and
early intervention.

For children not screened at birth (such as children of
immigrant parents) or children with suspected acquired hearing
loss, later testing may allow early appropriate intervention.
Hearing can be screened by means of an office audiogram,
but other techniques are needed (ABR, behavior audiology) for
young, neurologically immature or impaired, and behaviorally
difficult children. The typical audiologic assessment includes
pure-tone audiometry over a variety of sound frequencies
(pitches), especially over the range of frequencies in which
most speech occurs. Pneumatic otoscopic examination and
tympanometry are used to assess middle ear function and the
tympanic membrane compliance for pathology in the middle
ear, such as fluid, ossicular dysfunction, and eustachian tube
dysfunction (see Chapter 9).

The treatment of conductive hearing loss (largely due to
otitis media and middle ear effusions) is discussed in Chapter
105. Treatment of sensorineural hearing impairment may be
medical or surgical. If amplification is indicated, hearing aids
can be tuned preferentially to amplify the frequency ranges in
which the patient has decreased acuity. Educational interven-
tion typically includes speech-language therapy and teaching
American Sign Language. Even with amplification, many
hearing-impaired children show deficits in processing auditory
information, requiring special educational services for helping
to read and for other academic skills. Cochlear implants are
surgically implantable devices that provide hearing sensation to
individuals with severe to profound hearing loss. The implants
are designed to substitute for the function of the middle ear,
cochlear mechanical motion, and sensory cells, transforming
sound energy into electrical energy that initiates impulses in
the auditory nerve. Cochlear implants are indicated for children
older than 12 months with profound bilateral sensorineural
hearing loss who have limited benefit from hearing aids, have
failed to progress in auditory skill development, and have no
radiologic or medical contraindications. Implantation in children
as young as possible gives them the most advantageous auditory
environment for speech-language learning.

Speech-Language Impairment

Parents often bring the concern of speech delay to the physicians
attention when they compare their young child with others of
the same age (Table 10.9). The most common causes of the
speech delay are MR, hearing impairment, social deprivation,
autism, and oral-motor abnormalities. If a problem is suspected
based on screening with tests such as Ages and Stages Question-
naires or the Parents’ Evaluation of Developmental Status test
(see Chapter 8) or other standard screening test (Early Language
Milestone Scale), a referral to a specialized hearing and speech
center is indicated. While awaiting the results of testing or
initiation of speech-language therapy, parents should be advised
to speak slowly and clearly to the child (and avoid baby talk).
Parents and older siblings should read frequently to the speech-
delayed child.

TABLE 10.9 | Clues to When a Child With a
Communication Disorder Needs Help
0-11 MONTHS

Before 6 months, the child does not startle, blink, or change
immediate activity in response to sudden, loud sounds.

Before 6 months, the child does not attend to the human voice
and is not soothed by mother’s voice.

By 6 months, the child does not babble strings of consonant and
vowel syllables or imitate gurgling or cooing sounds.

By 10 months, the child does not respond to his or her name.

At 10 months, the child's sound-making is limited to shrieks,
grunts, or sustained vowel production.

12-23 MONTHS

At 12 months, the child’s babbling or speech is limited to vowel
sounds.

By 15 months, the child does not respond to “no,” “bye-bye,” or
"bottle.”

By 15 months, the child does not imitate sounds or words.

By 18 months, the child is not consistently using at least six words
with appropriate meaning.

By 21 months, the child does not respond correctly to “Give
me...," "Sit down,” or “Come here” when spoken without
gestural cues.

By 23 months, two-word phrases that are spoken as single units
(e.g., "whatszit,” "thankyou,” "allgone”) have not emerged.

24-36 MONTHS

By 24 months, at least 50% of the child’s speech is not
understood by familiar listeners.

By 24 months, the child does not point to body parts without
gestural cues.

By 24 months, the child is not combining words into phrases (e.g.,
"go bye-bye,” “go car,” "want cookie”).

By 30 months, the child does not show understanding of spatial
concepts: on, in, under, front, and back.

By 30 months, the child is not using short sentences (e.g., “Daddy
went bye-bye”).

By 30 months, the child has not begun to ask questions (using
where, what, why).

By 36 months, the child’s speech is not understood by unfamiliar
listeners.

ALL AGES

At any age, the child is consistently dysfluent with repetitions,
hesitations; blocks or struggles to say words. Struggle may be
accompanied by grimaces, eye blinks, or hand gestures.

Modlified and updated from Weiss CE, Lillywhite HE. Communication Disorders:
A Handbook for Prevention and Early Detection. St Louis: Mosby; 1976.

Speech disorders include articulation, fluency, and reso-
nance disorders. Articulation disorders include difficulties
producing sounds in syllables or saying words incorrectly to
the point that other people cannot understand what is being
said. Fluency disorders include problems such as stuttering,
the condition in which the flow of speech is interrupted by
abnormal stoppages, repetitions (st-st-stuttering), or prolonged
sounds and syllables (ssssstuttering). Resonance or voice disorders
include problems with the pitch, volume, or quality of a child’s
voice that distract listeners from what is being said.
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Language disorders can be either receptive or expressive.
Receptive disorders refer to difficulties understanding or
processing language. Expressive disorders include difficulty
putting words together, limited vocabulary, or inability to use
language in a socially appropriate way.

Speech-language pathologists (also called speech or
oral-motor therapists) assess the speech, language, cognitive
communication, and swallowing skills of children; determine
what types of communication problems exist; and identify the
best way to treat these challenges. Speech-language pathologists
skilled at working with infants and young children are also
vital in training parents and infants in other oral-motor skills,
such as how to feed an infant born with a cleft lip and palate.

Speech-language therapy involves having a speech-language
specialist work with a child on a one-on-one basis, in a small
group, or directly in a classroom to overcome a specific disorder
using a variety of therapeutic strategies. Language intervention
activities involve having a speech-language specialist interact
with a child by playing and talking to him or her using pic-
tures, books, objects, or ongoing events to stimulate language
development. Articulation therapy involves having the therapist
model correct sounds and syllables for a child, often during
play activities.

Children enrolled in therapy early (<3 years of age) tend to
have better outcomes than children who begin therapy later.
Older children can make progress in therapy, but progress
may occur more slowly because these children often have
learned patterns that need to be modified or changed. Parental
involvement is crucial to the success of a child’s progress in
speech-language therapy.

Cerebral Palsy

< Decision-Making Algorithms
’ Available @ StudentConsult.com

Limp

In-Toeing, Out-Toeing, and Toe-Walking
Bowlegs and Knock-Knees

Hypotonia and Weakness

Cerebral palsy (CP) refers to a group of non-progressive,
but often changing, motor impairment syndromes secondary
to anomalies or lesions of the brain arising before or after birth.
The prevalence of CP at age 8 in the United States is 1.5-4
per 1000; prevalence is much higher in premature and twin
births. Prematurity and low birthweight infants (leading to
perinatal asphyxia), congenital malformations, and kernicterus
are causes of CP noted at birth. Ten percent of children with
CP have acquired CP, developing at later ages. Meningitis
and head injury (accidental and nonaccidental) are the most
common causes of acquired CP (Table 10.10). Nearly 50% of
children with CP have no identifiable risk factors. As genomic
medicine advances, many of these causes of idiopathic CP may be
identified.

Most children with CP, except in its mildest forms, are
diagnosed in the first 18 months of life when they fail to attain
motor milestones or show abnormalities such as asymmetric
gross motor function, hypertonia, or hypotonia. CP can be
characterized further by the affected parts of the body (Table

TABLE 10.10] Risk Factors for Cerebral Palsy

PREGNANCY AND BIRTH

Low socioeconomic status

Prematurity

Low birthweight/fetal growth retardation (<1,500 g at birth)
Maternal seizures/seizure disorder

Maternal treatment with thyroid hormone, estrogen, or
progesterone

Pregnancy complications
Polyhydramnios
Eclampsia

Third-trimester bleeding (including threatened abortion and
placenta previa)

Multiple births

Abnormal fetal presentation

Maternal fever
Congenital malformations/syndromes
Newborn hypoxic-ischemic encephalopathy
Bilirubin (kernicterus)
ACQUIRED AFTER THE NEWBORN PERIOD
Meningitis
Head injury

Car crashes

Child abuse
Near-drowning

Stroke

TABLE 10.11| Descriptions of Cerebral Palsy by Site of
Involvement

Hemiparesis (hemiplegia): predominantly unilateral impairment of
the arm and leg on the same (e.g., right or left) side

Diplegia: motor impairment primarily of the legs (often with some
limited involvement of the arms; some authors challenge this
specific type as not being different from quadriplegia)

Quadriplegia: all four limbs (whole body) are functionally
compromised.

10.11) and descriptions of the predominant type of motor
disorder (Table 10.12). Co-morbidities in these children often
include epilepsy, learning difficulties, behavioral challenges, and
sensory impairments. Many of these children have an isolated
motor defect. Some affected children may be intellectually
gifted.

Treatment depends on the pattern of dysfunction. Physical
and occupational therapy can facilitate optimal positioning and
movement patterns, increasing function of the affected parts.
Spasticity management also may include oral medications
(dantrolene, benzodiazepines, and baclofen), botulinum toxin
injections, and implantation of intrathecal baclofen pumps.
Management of seizures, spasticity, orthopedic impairments,
and sensory impairments may help improve educational attain-
ment. CP cannot be cured, but a host of interventions can
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TABLE 10.12| Classification of Cerebral Palsy by Type of
Motor Disorder

Spastic cerebral palsy: the most common form of cerebral palsy,
it accounts for 70-80% of cases. It results from injury to the upper
motor neurons of the pyramidal tract. It may occasionally be
bilateral. It is characterized by at least two of the following:
abnormal movement pattern, increased tone, or pathologic
reflexes (e.g., Babinski response, hyperreflexia).

Dyskinetic cerebral palsy: occurs in 10-15% of cases. It is
dominated by abnormal patterns of movement and involuntary,
uncontrolled, recurring movements.

Ataxic cerebral palsy: accounts for <5% of cases. This form
results from cerebellar injury and features abnormal posture or
movement and loss of orderly muscle coordination or both.

Dystonic cerebral palsy: also uncommon. It is characterized by
reduced activity and stiff movement (hypokinesia) and hypotonia.

Choreoathetotic cerebral palsy: rare now that excessive
hyperbilirubinemia is aggressively prevented and treated. This
form is dominated by increased and stormy movements
(hyperkinesia) and hypotonia.

Mixed cerebral palsy: accounts for 10-15% of cases. This term is
used when more than one type of motor pattern is present and
when one pattern does not clearly dominate another. It typically is
associated with more complications, including sensory deficits,
seizures, and cognitive-perceptual impairments.

PEARLS FOR PRACTITIONERS

improve functional abilities, participation in society, and quality
of life. Like all children, an assessment and reinforcement of
strengths are important, especially for intellectually intact or
gifted children who have simple motor deficits.

Suggested Readings
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on reducing the prevalence of mental retardation. Arch Pediatr Adolesc
Med. 2006;160:302-309.

Gardner HG; American Academy of Pediatrics Committee on Injury,
Violence, and Poison Prevention. Office-based counseling for
unintentional injury prevention. Pediatrics. 2007;119(1):202-206.

Hagan JE, Shaw ]S, Duncan PM, eds. Bright Futures: Guidelines for Health
Supervision of Infants, Children, and Adolescents. 4th ed. Elk Grove
Village, IL: American Academy of Pediatrics; 2017.

Kliegman R, Behrman R, Jenson H, et al. Nelson Textbook of Pediatrics. 18th
ed. Philadelphia: Elsevier; 2007.

McCrindle B, Kwiterovich P, McBride P, et al. Guidelines for lipid screening
in children and adolescents: bringing evidence to the debate. Pediatrics.
2012;130(2):353-356.

Normal Growth

e Standard growth charts are used; they are available free from
the CDC
e 0-2 years, use the WHO growth charts and measure
weight, recumbent length, and head circumference and
plot these as well as the weight for length
e For >2 years, use the CDC growth charts and measure
weight, standing height, and calculate BMI. All should
be plotted.
° Rules of thumb
e Double birthweight in 4-5 months
e Double birth length by age 4 years.

Disorders of Growth

e The pattern of decreased growth may assist in the
evaluation.
e Weight decreases first, then length, then head circumfer-
ence: caloric inadequacy
« May be organic (increased work of breathing with
congestive heart failure)
« Often is nonorganic (neglected child, material
depression)

e All growth parameters less than the fifth percentile
» Normal variants: familial short stature, constitutional
delay
» Endocrine disorders
dysfunction)
e Declining percentiles but otherwise normal 6-18 months:
“catch-down growth”

(especially with pituitary

Normal Development

 Selected age appropriate issues
® Neonatal reflexes assist in evaluation of the newborn:
moro, rooting, sucking, asymmetric tonic neck reflex
e Contractures of the joints at birth should be followed
if the joint can be moved to the proper position; fixed
deformities require pediatric orthopedic evaluation
e By no later than 1 year, examine for binocular vision
with the light reflex and cover test
e Older children and adolescents who participate in
sports need a careful cardiovascular and orthopedic risk
assessment
e Developmental milestones
e Gross motor, fine motor, speech, and personal-social are
the areas most used for comparison
e Selected age appropriate issues
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Bonding and attachment in infancy are critical for

optimal outcomes

Developing autonomy in early childhood: child explores

but needs quick access to the caregivers.

o Stranger anxiety beginning at about 9 months:
support the infant when they are exploring and
when others are present

o Terrible twos: reinforce the desired behavior and
try extinguishing the undesired behavior (by not
responding to the behavior)

o Value of early childhood education: increases
educational attainment and is preferably started
before age 3.

School readiness should be assessed, not just assumed,

to have optimal educational outcome.

Adolescent development divided into three phases

o Early adolescent: “Am I normal?”

o Middle adolescent: risk behaviors and exploration
of parental and cultural values

o Late adolescent: “been there, done that”; emerge
from risk behaviors and planning for the future
adult roles.

Disorders of Development

Developmental surveillance at every office visit; more careful
attention at health maintenance visits
Developmental screening using validated tool
e Done at 9, 18, and 30 months at a minimum
e Most common tools are Ages and Stages and Parents’
Evaluation of Developmental Status
e Abnormalities require definitive testing
Autism screening using validated tool is done at 18 and 24
months
* Most common is the M-CHAT-R
e Abnormalities require definitive testing
Language development is critical in early childhood
e Highly correlates with cognitive development
e Even with newborn hearing test, may need to re-test
hearing at any age
e Speech therapy is more effective the younger it is started
After age 6, school performance is assessed; if there are
performance issues (academic or behavioral), there should
be elaborated testing; testing should be done by psychologists,
psychiatrists, developmental pediatricians, or educational
experts
Context of Behavioral problems
e Parental factors: mismatch in temperament of expecta-
tions between parent and child, depression, other health
issues
e Social determinants of health
Stress, lack of parental support, perceived prejudice,
and racism
Poverty: housing with environmental exposures, poor
access to quality education, poor access to healthy
nutrition (food deserts), toxic stress
e Adolescents are a special challenge; developing rapport
and open communication is critical

e Adolescents may usually consent for sexual health, mental
health, and substance abuse services

As long as they are not homicidal, suicidal, or unable
to give informed consent, adolescents should consent
for above issues
Confidentiality is critical unless there is information
that would seem to allow harm to come to the indi-
vidual or others

Evaluation of the Well Child

Standardized by the American Academy of Pediatrics Bright
Futures program; recommendations for Preventive Pediatric
Health Care were updated in 2015
Elements of the visits
* Measurements: growth, blood pressure, sensory screening
(vision and hearing)
e Developmental/Behavioral Assessment
New in the 4th edition is mandated depression screen-
ing starting at age 11; PHQ2 and PHQ9 are available
in Bright Futures resources
e Physical examination
e Procedures
Newborn screening, CCHD
Hemoglobin, lead, TB testing at certain ages or if risks
are present
Lipid screening once at age 9-11, other ages if risk
factors
STD/HIV risk assessment and screening between ages
16 and 18 (or if sexually active at earlier age)
Oral health: Dental referral starting at age 1 year;
fluoride varnish every 3-6 months between ages 6
months to 6 years
e Anticipatory guidance that is age and developmentally
appropriate
Bright Futures has age-appropriate one-page handouts
for each health maintenance visit by age in the Tool
and Resource Kit
Promoting optimal development
e Discipline means to teach, not just to punish
e Reinforcing positive behaviors and activities is the most
effective
e Time out technique is optimal for altering undesired
behaviors; corporal punishment teaches children it is
okay to hit
e Setting limits that are agreed upon by all caregivers leads
to optimal outcomes

Evaluation of the Child With Special
Needs

Children with special health care needs share broad experi-
ences in school difficulties and family stress; 19% of U.S.
children have a special health care need
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Goal is to maximize potential by treating primary issue and
helping the family and patient deal with the stresses and
secondary impairments

Optimal care

Primary care pediatrician in a medical home—provides

big picture oversight, evaluates the concern and provides

diagnosis, provides preventive care, and facilitates

« Pediatric subspecialists

« Pediatric therapists—OT, PT, speech

» Social work or health navigator may assist by finding
needed community services (e.g., medically fragile
child care)

Developmental assessments under age 3 are mandated to

happen with no charge to the family or insurance; over

age 3, they are performed by school districts

Psychology, education, and social environment assessments

Selected special health care needs

Mental retardation—myriad causes that should be inves-

tigated; children may often “outperform” their expected

intelligence with excellent support

Vision impairment

» Can be tested as early as newborn using visual evoked
response

+ Diagnosed between 4 and 8 months; clues: the child
does not respond to the parents smile, has wandering
eye movements, or has motor delays in reaching for
objects

Hearing impairment

« Newborns have their hearing tested but may need
additional testing later if there is a clinical suspicion

+ Can be conductive or sensorineural, each has different
available treatment

Speech disorders

« Many causes: MR, hearing impairment, deprivation
and poor use of language with caregivers, autism,
oral-motor abnormalities

+ Immediate speech-language evaluation and hearing
evaluation

« Commence speech therapy as soon as a true deficit
is found; outcomes are better the earlier speech therapy
is started

+ Articulation, fluency, stuttering, and resonance dis-
orders may be discovered and are amenable to speech-
language therapy

Cerebral palsy: non-progressive motor impairment

syndrome

» Myriad causes: 50% no cause identified
o Congenital: prematurity, low birthweight, congenital

malformations, kernicterus in the past
o Acquired: meningitis/encephalitis, head injury
(crashes or child abuse)

« May be associated with other deficits depending on
the causes, but this is a motor deficiency definition;
some children are even intellectually gifted

» Team approach for optimal outcomes
o Physicians provide antispasticity medications
o Home health care and durable medical equipment
o OT/PT/Speech therapy as needed
o Social work/health navigator
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BEHAVIORAL DISORDERS
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Crying and Colic

Infant crying can be a sign of pain, distress, hunger, or fatigue
and is interpreted by caregivers according to the context of the
crying. The cry just after birth heralds the infant’s health and
vigor. The screams of the same infant, 6 weeks later, may be
interpreted as a sign of illness, difficult temperament, or poor
parenting. Crying is a manifestation of infant arousal influenced
by the environment and interpreted through the lens of the
family, social, and cultural context.

NORMAL DEVELOPMENT

Crying is best understood by the characteristics of timing,
duration, frequency, intensity, and modifiability of the cry (Fig.
11.1). Most infants cry little during the first 2 weeks of life,
gradually increasing to an average of 3 hours per day by 6 weeks
and decreasing to an average of 1 hour per day by 12 weeks.

Cry duration differs by culture and infant care practices. For
example, Kung San hunter—gatherer infants, who are continu-
ously carried and fed four times per hour, cry 50% less than
infants in the United States. Crying may also relate to health
status and gestational age. Premature infants cry little before 40
weeks gestational age but tend to cry more than term infants at
6 weeks’ corrected age. Crying behavior in former premature
infants also may be influenced by ongoing medical conditions,
such as bronchopulmonary dysplasia, visual impairments, and
feeding disorders. The duration of crying is often modifiable
by caregiving strategies.

Frequency of crying is less variable than duration of crying.
At 6 weeks of age, the mean frequency of combined crying and
fussing is 10 episodes in 24 hours. Diurnal variation in crying
is the norm, with crying concentrated in the late afternoon
and evening.

The intensity of infant crying varies, with descriptions
ranging from fussing to screaming. An intense infant cry (pitch
and loudness) is more likely to elicit concern or even alarm
from parents and caregivers than an infant who frets more
quietly. Pain cries of newborns are remarkably loud: 80 dB
at a distance of 30.5 cm from the infant’s mouth. Although
pain cries have a higher frequency than hunger cries, when
not attended to for a protracted period, hunger cries become
acoustically similar to pain cries. Fortunately, most infant crying
is of a lesser intensity, consistent with fussing.

coLic

Colic often is diagnosed using Wessel’s rule of threes—crying
for more than 3 hours per day, at least 3 days per week, for
more than 3 weeks. The limitations of this definition include
the lack of specificity of the word crying (e.g., does this include
fussing?) and the necessity to wait 3 weeks to make a diagnosis
in an infant who has excessive crying. Colicky crying is often
described as paroxysmal and may be characterized by facial
grimacing, leg flexion, and passing flatus.

Etiology

Fewer than 5% of infants evaluated for excessive crying have
an organic etiology, with no known association with feeding
method or family history of food allergy or atopy. The etiology
of colic is unknown and is likely multifactorial in etiology.
Since it is a diagnosis of exclusion, evaluation of infants with
excessive crying is necessary in order to rule out other serious
diagnoses.

Epidemiology
Cumulative incidence rates of colic vary from 5% to 28% in
different studies that vary by definition of colic and method

5 —
> 47
©
©
g
o> 37 Upper
% quartile
9]
2
5 2
4
>
o
T 1 Lower
quartile Median
0

Age (wk)

FIGURE 11.1 Distribution of total crying time among 80 infants
studied from 2-12 weeks of age. Data derived from daily crying diaries
recorded by mothers. (From Brazelton TB. Crying in infancy. Pediatrics.
1962;29:582.)
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of data collection. There is no known association with gender
or socioeconomic status. Concern about infant crying also
varies by culture, and this may influence what is recorded as
crying or fussing.

Clinical Manifestations

= Decision-Making Algorithm
’ Available @ StudentConsult.com

Irritable Infant

The clinician who evaluates a crying infant must first rule
out serious diseases and injuries that can mimic colic. The
history should include a description of the crying (including
onset, duration, frequency, diurnal pattern, intensity, periodic-
ity, and relieving or exacerbating factors) as well as associated
symptoms such as leg flexion, facial grimacing, vomiting, or
back arching. A review of systems is helpful to identify or
eliminate other serious conditions, and a birth history can help
identify perinatal problems, which may increase the likelihood
of neurologic causes of crying. A detailed feeding history can
reveal feeding-related problems, including hunger, air swallow-
ing (worsened by crying), gastroesophageal reflux, and food
intolerance. Finally, questions concerning the family’s ability

to handle the stress of the infant’s crying and their knowledge
of infant soothing strategies assist the clinician in assessing
risk for parental mental health comorbidities and developing
an intervention plan suitable for the family.

The diagnosis of colic is made only when the physical
examination reveals no organic cause for the infant’s excessive
crying. An infant who is not consolable is considered to be
irritable and warrants further investigation for infant irritability.
The examination begins with vital signs, weight, length, and
head circumference, looking for effects of systemic illness on
growth. A thorough inspection of the infant is important to
identify possible sources of pain, including skin lesions, corneal
abrasions, hair tourniquets, or signs of child abuse such as
bruising or fractures (see Chapters 22 and 198). Other infant
conditions that commonly cause pain include acute otitis media,
urinary tract infections, oral ulcerations, and insect bites. A
neurologic examination may reveal previously undiagnosed
neurologic conditions, such as perinatal brain injuries. Observing
the infant during a crying episode (or reviewing a recording of
an episode) can be invaluable in assessing the infant’s potential
for calming and the parents’ skills in soothing the infant.

Laboratory and imaging studies are warranted when the
history or physical examination findings suggest an organic cause
for excessive crying. An algorithm for the medical evaluation
of an infant with excessive crying inconsistent with colic is
presented in Fig. 11.2.

¥

INFANT WITH ACUTE EXCESSIVE CRYING

| History and physical examination |—>

Identify cause and treat

¥

Ensure appropriate follow-up

| Urinalysis and urine culture

| —> |Urinary tract infection |

¥

|Assess pattern, observe 1-2 hours |

! {

|Crying ceases spontaneously

l l

Crying persists

'

History of recurrent episodes
consistent with colic

Follow 24 hours in hospital or at home | | Consider:
Consider idiopathic crying episode *Radiologic studies |Treat for infantile colic
:Chemistry tests

*Pulse oximetry
+Toxicology tests
*Lumbar puncture

l

l

Continue observation in hospital
until crying stops or diagnosis made

FIGURE 11.2 Algorithm for medical evaluation of infants with acute excessive crying. (From Barr
RG, Hopkins B, Green JA, ed. Crying complaints in the emergency department. In: Crying as a Sign,
a Symptom, and a Signal. London: MacKeith Press; 2000:99.)
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Differential Diagnosis

The differential diagnosis for colic is broad and includes any
condition that can cause pain or discomfort in the infant,
including those above, as well as conditions associated with
nonpainful distress, such as fatigue or sensory overload. Cow’s
milk protein intolerance, gastroesophageal reflux disease
(GERD), maternal substance use including nicotine, and
anomalous left coronary artery all have been reported as causes
of persistent crying. In addition, situations associated with poor
infant regulation, including fatigue, hunger, parental anxiety,
and chaotic environmental conditions, may increase the risk
of excessive crying. In most cases, the cause of crying in infants
is unexplained. If the condition began before 3 weeks’ corrected
age, the crying has a diurnal pattern consistent with colic
(afternoon and evening clustering), the infant is otherwise
developing and thriving, and no organic cause is found, a
diagnosis of colic may be made.

Anticipatory Guidance and Management

The management of colic begins with education and demystifica-
tion. When the family and the physician are reassured that the
infant is healthy, education about the normal pattern of infant
crying is appropriate. Anticipatory guidance should also be
provided regarding atypical crying that warrants further medical
attention. Learning about the temporal pattern of colic can be
reassuring; the mean crying duration begins to decrease at 6
weeks of age and decreases by half by 12 weeks of age. Colic
frequently resolves by 3 months of age. Approximately 15%
of infants with colic continue to have excessive crying after
this age.

Helping families develop caregiving strategies for the infant’s
fussy period is useful. Techniques for calming infants include
Dr. Harvey Karp's “5 Ss”: swaddling, side or stomach holding,
soothing noises (such as shushing, singing, or white noise),
swinging or slow rhythmic movement (such as rocking, walking,
or riding in a car), and sucking on a pacifier. Giving caregivers
permission to allow the infant to rest or leave the infant alone
in a safe place (such as a crib) when soothing strategies are
not working may alleviate overstimulation in some infants;
this also relieves families of guilt and allows them a wider
range of responses to infant crying. It is important to encourage
parents to seek help and support from others when they are
becoming overwhelmed and to advise against harmful methods
to soothe an infant (such as placing the infant on a vibrating
clothes dryer). Parents should be specifically educated about
the dangers of shaking babies.

Medications, including phenobarbital, diphenhydramine,
alcohol, simethicone, dicyclomine, and lactase, have not been
shown to be of benefit and may cause serious side effects;
they are, therefore, not recommended. Some early studies
have suggested that probiotics may be useful, but results have
been conflicting, and further research is needed. Alternative
treatments such as chamomile, fennel, vervain, licorice, and
balm-mint teas have not been approved for use in infants and
can cause serious side effects such as hyponatremia and anemia.

Some feeding measures may be helpful in alleviating the
symptoms of colic. Educating parents regarding variable
hunger cues, avoiding excessive caffeine and alcohol in nursing
mothers, ensuring adequate yet not excessive bottle nipple flow,
and cautioning against overfeeding may be helpful. In most
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circumstances, more specific dietary changes are not effective
in reducing colic but should be considered in certain specific
circumstances such as when there is concern for cow’s milk
protein allergy/intolerance or lactase deficiency.

Prognosis

The most serious complication of colic is child abuse from
frustrated caretakers. It is important to reassure parents that
there is no evidence that infants with colic have adverse long-
term outcomes in health or temperament after the affected
period. Similarly, infantile colic does not have untoward long-
term effects on maternal mental health, as parental distress
tends to resolve as colic subsides.

Temper Tantrums

Temper tantrums are a very common childhood behavioral
condition, which commonly cause concern for parents, prompt-
ing presentation to pediatric care providers and referrals to
behavioral consultants.

Temper tantrums can be defined as episodes of extreme
frustration and anger that manifest in an array of signs ranging
from whining, screaming, stomping, hitting, head banging, and
falling to more severe actions such as breath holding, vomiting,
and aggression, including biting. Tantrums are seen most often
when the young child experiences frustration, anger, or simple
inability to cope with a situation. The behavior appears very
disproportionate to the situation, and the child often appears
to be “out of control”

ETIOLOGY

Temper tantrums are believed to be a normal human devel-
opmental stage. Child temperament may be a determinant of
tantrum behavior.

EPIDEMIOLOGY

Temper tantrums are considered part of typical behavior in
1- to 4-year-old children. In US. studies, 50-80% of 2- to
3-year-old children have had regular tantrums, and 20% are
reported to have daily tantrums. The behavior appears to peak
late in the third year of life; however, approximately 20% of
4-year-olds are still having regular temper tantrums, and 10%
of 4-year-old children have tantrums at least once a day.
Explosive temper occurs in approximately 5% of school-aged
children. Tantrums occur equally in boys and girls during the
preschool period.

CLINICAL MANIFESTATIONS

It is important to recognize that there is not one set of behaviors
that reliably differentiates typical and abnormal temper tantrums.
However, some concerning elements that may signal abnormal
tantrums are summarized and contrasted with typical tantrum
characteristics in Table 12.1. Atypical tantrums (especially those
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Normal and Abnormal Tantrums

NORMAL TEMPER ABNORMAL
TANTRUM TEMPER TANTRUM
Age 12 months up to age 4  Continuing past age 4

Behavior
during tantrum

Crying, flailing arms or
legs, falling to the floor,

Injury to themselves
or others during the

pushing, pulling, or tantrum
biting
Duration Up to 15 min Lasting longer than
15 min
Frequency Less than five times a More than five times a
day day
Mood Should return to normal  Persistent negative

mood between
tantrums

between tantrums

From Daniels E, Mandleco B, Luthy KE. Assessment, management, and prevention
of childhood temper tantrums. J Amer Acad Nurse Pract. 2012;24(10):569-573
[Table 1].
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FIGURE 12.1 Mean tantrum frequency per week. Children 1-4 years
of age who have tantrums typically have 4-9 tantrums per week.

involving violent, destructive, injurious, or aggressive displays)
may be indicative of more serious behavioral, mood, or other
medical problems. The frequency of tantrums typically decreases
with age (Fig. 12.1), while the mean duration increases with
age (Fig. 12.2). However, there is variability within the normal
range, and about 5-7% of children between the age of 1 and 3
years have temper tantrums that last more than 15 minutes
with a frequency of 3 times or more a week.

The evaluation of a child with tantrums starts with the intent
to rule out other explanations for the behavior complaints.
A comprehensive and detailed history including perinatal,
developmental, family, and social history as well as review of
systems is warranted to evaluate for other conditions and aid in
the management of the temper tantrum episode. In particular,
a social history that includes past and ongoing family stressors,
including parental well-being, is important as these stressors can
exacerbate or prolong what begins as a normal developmental
phase. In general, parental mental hygiene is helpful for the
management of temper tantrums. Atypical tantrum features or
the coexistence of other behavioral problems and conditions,
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FIGURE 12.2 Mean duration of tantrums. The typical duration of a
tantrum increases with the age of the child.

such as sleep disturbances, learning problems, attention-deficit/
hyperactivity disorder (ADHD), autism spectrum disorder
(ASD), and mood disorders, may suggest the possibility of a
more serious mental health disorder.

A parental questionnaire of the tantrum episodes is valu-
able to both the evaluation and the management of temper
tantrums. Helping the family identify the typical antecedents of
the child’s tantrums is essential to evaluation and intervention.
For example, a child who has tantrums only when he or she
misses a routine nap can be treated differently than a child who
has frequent tantrums related to minor difficulties or disap-
pointments. Careful attention to the child’s daily routines may
reveal problems associated with hunger, fatigue, inadequate
physical activity, or overstimulation.

The physical examination focuses on discovering an underly-
ing illness with symptoms that mimic temper tantrums or that
can decrease the child’s ability to self-regulate. A full exam is
essential and includes vision and hearing and a developmental
exam. Speech and language delay can frustrate a child and
exacerbate tantrums. The examiner’s general observation is
very helpful. Behavioral observations reveal a child’s ability to
follow instructions, play with age-appropriate toys, and interact
with parents and the clinician; observation of attention may be
especially helpful in evaluating for ASD. Dysmorphic features
may reveal a genetic syndrome, and a full skin exam may reveal
neurocutaneous stigma as well as evidence of child abuse (see
Chapter 22). Neurological exam includes the general disposition
of the child, brief cognition assessment, and exploration for
neurological deficits that could suggest brain tumors or other
neurological conditions.

Laboratory studies screening for iron deficiency anemia,
sleep disturbance such as restless sleep, and lead exposure are
important. Other laboratory and imaging studies should be
reserved for situations where the history and physical examina-
tion suggest a possible underlying etiology.

DIFFERENTIAL DIAGNOSIS

Most children who have temper tantrums have no underlying
medical problem. The differential diagnosis for atypical tantrums
includes hearing loss and language delay, which may contribute
to the severity of temper tantrums. Children with brain injury



and other brain disorders are at increased risk for prolonged
temper tantrum behavior. These children include former
premature infants and children with ASDs, traumatic brain
injury, cognitive impairment, and Prader-Willi and Smith-
Magenis syndromes. Children with rare conditions, such as
congenital adrenal hyperplasia and precocious puberty, also
may present with severe and persistent tantrums. Children
with intellectual disability may exhibit tantrums when their
developmental age is comparable to 3 to 4 years.

ANTICIPATORY GUIDANCE AND
MANAGEMENT

Intervention begins with parental education about the nature
of typical temper tantrums, stressing that tantrums are a normal
developmental phase. It is very important to guide parents’
expectations of their child’s tantrums as related to normal
development. Anticipatory guidance should occur at the
12-month well-child check, providing strategies for assisting
children with emotional regulation, and emphasizing the
importance of regular routines for sleeping, eating, and safe
physical activity.

The clinician can help parents understand their role in
helping the child by highlighting the importance of main-
taining consistency regarding behavioral expectations and
consequences, encouraging developmentally appropriate
positive and negative reinforcements, and structure in a child’s
environment. Reviewing the child’s daily routine is critical to
understanding if the tantrums are communicating essential
unmet needs. Parents should be educated on structuring the
environment, avoiding age-inappropriate demands on the child,
and addressing hunger, fatigue, loneliness, or hyperstimulation.
Children who behave well all day at day care and exhibit temper
tantrums at home in the evening may be signaling fatigue or
need for parental attention. Identification of underlying stress
is the cornerstone of treatment because many stressors can be
eliminated.

In some cases, parents inadvertently reinforce tantrum
behavior by complying with the child’s demands. Parental
ambivalence about acceptable toddler behavior also may lead
to inconsistent expectations and restrictions. Helping parents
clarify what behavior is allowed and what is off limits can avert
the temptation to give in when the child screams loudly or
publicly.

It is important for parents to model positive behavior and
avoid tantrum-like behavior themselves (e.g., yelling) and to
avoid physical punishment, which in turn can encourage physical
aggression by the child. Other helpful strategies include offering
children choices among acceptable alternatives, teaching alternate
ways to communicate desires and frustrations (verbally, signing,
etc.), and providing warnings prior to unpleasant transitions
such as leaving a place the child enjoys.

Distraction is an effective means of short-circuiting impend-
ing tantrums. Physically removing the child from an environ-
ment that is associated with the child’s difficulty is sometimes
helpful. Further behavioral interventions are recommended only
after engaging in strategies to help the child gain control by
meeting basic needs, altering the environment, and anticipat-
ing meltdowns. Recommended behavioral strategies include
behavior modification with positive and negative reinforce-
ment or extinction. During the first week of any behavioral
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intervention, tantrum behavior may increase. While parents
are working to extinguish or decrease the tantrums, it is
important that they provide positive reinforcement for good
behavior.

Attention-Deficit/Hyperactivity
Disorder

Attention-deficit/hyperactivity disorder (ADHD) is a chronic
neurobehavioral disorder characterized by symptoms of inat-
tention, hyperactivity, impulsivity, or a combination of these
symptoms. It is typically diagnosed in childhood but frequently
has long-term implications, including decreased likelihood of
high school and postsecondary graduation as well as poor peer
relations.

ETIOLOGY

ADHD is multifactorial in origin with genetic, neural, and
environmental contributions. There are many studies that
suggest variable degrees of genetic associations with ADHD,
yet overall, clear and definitive associations are not well defined.
Twin and family studies demonstrate high heritability (0.8)
and greater risk of developing ADHD in first-degree relatives,
especially those where ADHD persists into adolescence and
adulthood. Candidate genes include those involving the
dopaminergic and noradrenergic neurotransmitter systems.
Neuroimaging studies (functional magnetic resonance imaging
and positron emission tomography) have shown structural and
functional differences, particularly of the frontal lobes, inferior
parietal cortex, basal ganglia, corpus callus, and cerebellar
vermis. Neuroimaging studies have demonstrated delay in
cortical maturation and suggest that the pathophysiological
features include large-scale neuronal networks including frontal
to parietal cortical connections. Environmental links have been
described with prenatal exposure to a variety of substances
including nicotine, alcohol, prescription medications, and illicit
substances. Environmental exposure to lead, organophosphate
pesticides, or polychlorinated biphenyls has also been shown
to be a risk factor. Additionally, damage to the central nervous
system from trauma or infection can increase the risk
of ADHD.

EPIDEMIOLOGY

U.S. prevalence rates for ADHD vary depending on criteria
used and population studied, with approximately 11% of U.S.
children diagnosed with ADHD today. The male to female
ratio is 2-6:1, with greater male predominance for the
hyperactive/impulsive and combined types. Girls often present
with inattentive symptoms and are more likely to be underdi-
agnosed or to receive later diagnoses. Symptoms of ADHD,
particularly impulsivity and inattention, frequently persist past
childhood, with up to 80% of those affected having symptoms
into adolescence, and 40% into adulthood.
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Clinical Symptoms

Many of the symptoms of ADHD mimic typical findings of
normal development; thus it is important to consider whether
the child’s symptoms are out of proportion to what would be
expected for stage of development. Symptoms of inattention
(e.g., failing to pay close attention to details, appearing to not
listen when spoken to directly), hyperactivity (e.g., being fidgety
or restless, leaving a seat when expected to remain seated),
or impulsivity (e.g., blurting out answers before a question
has been completed) may indicate a diagnosis of ADHD
(Table 13.1).

Diagnosis and Evaluation

ADHD is diagnosed clinically by history. The reports of
parents, teachers, and others, including teenage self-report, are
core to its diagnosis. The history should rely on open-ended
questions as much as possible to explore specific behaviors
and their impact on academic performance, family and peer
relationships, safety, self-esteem, and daily activities. However,
ultimately, a diagnosis of ADHD requires that the symptoms
be measured with validated rating scales to establish the
diagnosis.

TABLE 13.1| Key Diagnostic Symptoms of Attention-
Deficit/Hyperactivity Disorder

INATTENTIVE SYMPTOMS

e Does not give close attention to details or makes careless
mistakes

e Has difficulty sustaining attention on tasks or play activities
e Does not seem to listen when directly spoken to

e Does not follow through on instructions and does not finish
schoolwork, chores, or duties in the workplace

e Has trouble organizing tasks or activities

e Avoids, dislikes, or is reluctant to do tasks that need sustained
mental effort

e Loses things needed for tasks or activities

e Easily distracted

e Forgetful in daily activities

HYPERACTIVITY OR IMPULSIVITY SYMPTOMS

e Fidgets with or taps hands or feet, or squirms in seat

e Leaves seat in situations when staying seated is expected

e Runs about or climbs when not appropriate (may present as
feelings of restlessness in adolescents or adults)

e Unable to play or undertake leisure activities quietly

e "“On the go,” acting as if “driven by a motor”

e Talks excessively

e Blurts out answers before a question has been finished
e Has difficulty waiting his or her turn

e Interrupts or intrudes on others

From Thapar A, Cooper M. Attention deficit hyperactivity disorder. Lancet.
2016;387(10024):1240-1250.

Clinical guidelines emphasize the use of the Diagnostic and
Statistical Manual of Mental Health Disorders, fifth edition, with
specific criteria (available at http://www.cdc.gov/ncbddd/adhd/
diagnosis.html) to diagnose ADHD. Symptoms must have been
present prior to 12 years of age; evidence of significant impair-
ment in social, academic, or work settings must occur; and
other mental disorders must be excluded. Changes incorporated
into the fifth edition include the age prior to which symptoms
must occur (to identify the subset of older children (frequently
female) who exhibit predominantly inattentive symptoms and
who may not present with significant functional impairment
early in childhood), the need for symptoms to occur in at least
two settings, and the decrease in number of symptoms to five
for adolescents 17 years of age or older.

A physical examination is essential to identify medical
(e.g., neurologic, genetic) or developmental problems (e.g.,
cognitive impairment, language disorder, learning disability,
autism spectrum disorder) that may underlie, coexist, or provide
an alternative explanation for the child’s behaviors. Observa-
tion of the child, the parents, and their interactions is part of
the evaluation. Note that some children with ADHD will be
able to maintain focus without hyperactivity in environments
with low stimulation and little distraction (e.g., clinician’s
office).

Laboratory and imaging studies should be considered with
the aim to exclude other conditions. Consider thyroid function
studies, blood lead levels, genetic studies, anemia screening, and
brain imaging studies if clearly indicated by medical history,
environmental history, or physical examination.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis can be challenging given that
co-morbidities of ADHD overlap and intertwine with the
differential diagnoses. The diagnostic process should evaluate
for other conditions such as sleep disorders, seizure disorders,
substance use, hyperthyroidism, lead intoxication, sensory
processing issues, and vision or auditory deficits as possible
causes for a child’s hyperactivity and distractibility. Inatten-
tion and hyperactivity may be present as features of genetic
disorders such as fragile X, 22q11.2 deletion syndrome, and
neurofibromatosis 1. Psychological stress (e.g., bullying, abuse)
and disruptive surroundings can also lead to symptoms of
hyperactivity, impulsivity, and inattention and mimic indeed the
symptoms of ADHD. Children who have symptoms of ADHD
in only one setting may be having problems due to cognitive
disability, level of emotional maturity, or feelings of inadequate
well-being in that setting. Overall, it is prudent to investigate
and ensure overall well-being including sleep and nutritional
hygiene before embarking on an extensive evaluation of
ADHD.

Co-morbidities

Co-morbidities are present in up to 60% of children with ADHD
such as anxiety, learning disabilities, language disorders, tic
disorders, mood disorders, coordination problems, oppositional
defiant disorder, and other conduct disorder. Tourette syndrome
and fragile X syndrome, in particular, are known conditions
with associated ADHD. It is important to discern if the symp-
toms are due to the co-morbidities independently or as a co-
morbidity with ADHD.


http://www.cdc.gov/ncbddd/adhd/diagnosis.html
http://www.cdc.gov/ncbddd/adhd/diagnosis.html

Treatment

Management begins with recognizing ADHD as a chronic
condition and educating affected children and their parents
about the diagnosis, treatment options, and prognosis. With
appropriate management, including behavioral and academic
interventions in conjunction with medication, up to 80% of
children have significant response to treatment. Anticipatory
guidance is important and includes providing proactive strategies
to mediate adverse effects on learning, school functioning, social
relationships, family life, and self-esteem.

Behavioral therapy is central to children of all ages with
ADHD and must be the core of overall treatment. Behavioral
management includes establishment of structure, routine,
consistency in adult responses to behaviors, and appropriate
behavioral goals. Children also benefit when parents and clini-
cians work with teachers to address the child’s needs. Regular
behavior report cards and other “check-in” aids may be helpful
to the child in their respective environments such as for a
classroom and the overall school day.

The pediatrician should advocate for optimal educational
settings in the school. Children may qualify for individual
education plans where school psychologists can establish orga-
nizational plans and charts for the individual child as part of a
management plan. Social skills training or additional mental
health interventions may assist some children with behavior
change or preservation of self-esteem, particularly when they
have coexisting developmental or mental health conditions also
requiring treatment.

Stimulant medications (methylphenidate or amphetamine
compounds) are the first-line agents for pharmacologic treat-
ment of ADHD due to extensive evidence of efficacy and safety.
Short-term studies have shown a significant clinical benefit of
stimulant medications in reducing inattention, hyperactivity,
and impulsivity. Stimulant medications are available in short-
acting, intermediate-acting, and long-acting forms. Sustained
and long-acting forms are often preferred, yet there are no
definitive studies to establish the benefit of long-acting stimulants
over short-acting stimulant medication. Preparations include
liquid, chewables, tablets, capsules, and a transdermal patch,
allowing the clinician to tailor the choice of medication to the
child’s needs. While stimulants have been shown to provide
some benefit in short-term studies in preschool-aged children,
behavioral management is still considered the standard of care
for this age group.

Nonstimulant ~ medications, including atomoxetine
(norepinephrine-reuptake inhibitor), guanfacine, or clonidine
(a-agonists), may be helpful in children that do not respond
to stimulant medication, or for family preference, concerns
about medication abuse or diversion, and contraindications
to stimulant use.

Medications continue to be developed as researchers add
to the knowledge of effectiveness and adverse side effects.
Reputable resources such as the Centers for Disease Control and
Prevention (CDC) and American Academy of Pediatrics (AAP)
can provide up-to-date information on specific medications,
dosing, contraindications, and other considerations to optimize
management for these children.

Medication side effects are common, occurring in about
one third of patients and severe enough to indicate changing
or discontinuing the medication in 15% of patients. The most
common side effects include appetite suppression and sleep
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disturbance with stimulant medications, gastrointestinal tract
symptoms with atomoxetine, and sedation with o-agonists.
Side effects must be assessed while children are undergoing
treatment, including careful monitoring of the childs height and
weight at regular follow-up appointments. In general, provid-
ers should titrate medication dosages and timing to minimize
side effects and optimize treatment response. Screening for
cardiac disease by history, family history, and physical exam, as
well as monitoring the cardiac status of children on stimulant
medication is prudent.

COMPLICATIONS

ADHD may be associated with academic underachievement,
difficulties in interpersonal relationships, and poor self-esteem.
These complications may have long-reaching effects including
lower levels of educational and employment attainment.
Adolescents with ADHD, particularly those who are untreated,
are at increased risk for high-risk behaviors. Despite parental
concerns of illicit drug use and addiction from stimulant
medication, there is actually decreased risk of drug abuse in
children and adolescents with ADHD who are appropriately
medically managed.

ANTICIPATORY GUIDANCE

Child-rearing practices, including promoting calm environments
and opportunities for age-appropriate activities that require
increasing levels of focus, may be helpful in terms of behavioral
modifications. Limiting time spent watching television and
playing rapid-response video games also may be prudent as
these activities may reinforce short attention span.

Early implementation of behavior management techniques
may assist in curtailing problematic behaviors before they result
in significant impairment and can help with the child’s self-
esteem and school performance concerns. Education of medical
professionals and teachers about the signs and symptoms of
ADHD and the most appropriate and timing behavioral and
pharmaceutical interventions is helpful to the overall manage-
ment of ADHD. Collaboration between health care providers,
educational professionals, mental health clinicians, and families
will enhance the early identification of, treatment, and provision
of services to children with ADHD.

Control of Elimination

NORMAL DEVELOPMENT OF ELIMINATION

Development of control of urination and defecation involves
physical and cognitive maturation and is strongly influenced
by cultural norms, socioeconomic status, and practices within
the United States and throughout the world. In the first half
of the 20th century, toilet mastery by 18 months of age was
the norm in the United States. Brazeltons introduction of
the child-centered approach and the invention of disposable
diapers facilitated later toilet training. Social changes, including
increased maternal work outside of the home and group child
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care, also have influenced the trend to later initiation of toilet
training. Toilet training now usually begins after the second
birthday and is achieved at about 3 years of age in middle-
class white U.S. populations. Toilet training between 12 and
18 months of age continues to be accepted in lower-income
families.

Prerequisites for achieving elimination in the toilet include
the child’s ability to recognize the urge for urination and defeca-
tion, to get to the toilet, to understand the sequence of tasks
required, to avoid oppositional behavior, and to take pride
in achievement. The entire process of toilet training can take
6 months and need not be hurried. Successful parent-child
interaction around the goal of toilet mastery can set the stage
for future active parental teaching and training (e.g., manners,
kindness, rules and laws, and limit setting).

ENURESIS

Enuresis is urinary incontinence in a child who is adequately
mature to have achieved continence. Enuresis is classified as
diurnal (daytime) or nocturnal (nighttime). In the United States,
daytime and nighttime dryness are expected by 4 and 6 years
of age, respectively. Another useful classification of enuresis is
primary (incontinence in a child who has never achieved
dryness) and secondary (incontinence in a child who has been
dry for at least 6 months).

Etiology

Enuresis is a symptom with multiple possible etiologic factors,
including developmental difference, organic illness, or psy-
chological distress. Primary enuresis often is associated with
a family history of delayed acquisition of bladder control. A
genetic etiology has been hypothesized, and familial groups
with autosomal dominant phenotypic patterns for nocturnal
enuresis have been identified. Although most children with
enuresis do not have a psychiatric disorder, stressful life events
can trigger loss of bladder control. Sleep physiology may
play a role in the etiology of nocturnal enuresis, with a high
arousal threshold commonly noted. In a subgroup of enuretic
children, nocturnal polyuria relates to a lack of a nocturnal
vasopressin peak. Another possible etiology is malfunction of
the detrusor muscle with a tendency for involuntary contrac-
tions even when the bladder contains small amounts of urine.
Reduced bladder capacity can be associated with enuresis and
is commonly seen in children who have chronic constipation
with a large dilated distal colon, which impinges on the
bladder.

Epidemiology

Enuresis is the most common urologic condition in children.
Nocturnal enuresis has a reported prevalence of 15% in
5-year-olds, 7% in 8-year-olds, and 1% in 15-year-olds. The
spontaneous remission rate is reported to be 15% per year.
The odds ratio of nocturnal enuresis in boys compared with
girls is 1.4:1. The prevalence of daytime enuresis is lower than
nocturnal enuresis but has a female predominance, 1.5:1 at 7
years of age. Of children with enuresis, 22% wet during the
day only, 17% wet during the day and at night, and 61% wet at
night only.

Clinical Manifestations

= Decision-Making Algorithm
’ Available @ StudentConsult.com

Enuresis

The history focuses on elucidating the pattern of voiding
including frequency, timing (diurnal/nocturnal), associated
conditions or stressful events (e.g., bad dreams, consumption
of caffeinated beverages, or exhausting days), and whether it
is primary or secondary enuresis. A review of systems should
include a developmental history and detailed information
about the neurologic, urinary, and gastrointestinal systems
(including patterns of defecation). A history of sleep patterns
is important, including snoring, parasomnias, and timing of
nighttime urination. A family history often reveals that one or
both parents had enuresis as children. Although enuresis is rarely
associated with child abuse, physical and sexual abuse history
should be included as part of the psychosocial history. Many
families have tried numerous interventions before seeking a
physician’s help. Identifying these interventions and how they
were carried out aids the understanding of the child’s condition
and its role within the family.

The physical examination begins with observation of the
child and the parent for clues about child developmental and
parent-child interaction patterns. Special attention is paid to
the abdominal, neurologic, and genital examination. A rectal
examination is recommended if the child has constipation.
Observation of voiding is recommended if a history of voiding
problems, such as hesitancy or dribbling, is elicited. The lumbo-
sacral spine should be examined for signs of spinal dysraphism
or a tethered cord.

For most children with enuresis, the only laboratory test
recommended is a clean catch urinalysis to look for chronic
urinary tract infection (UTI), renal disease, and diabetes
mellitus. Further testing, such as a urine culture, is based on
the urinalysis. Children with complicated enuresis, including
children with previous or current UTI, severe voiding dys-
function, or a neurologic finding, are evaluated with a renal
sonogram and a voiding cystourethrogram. If vesicoureteral
reflux, hydronephrosis, or posterior urethral valves are found,
the child is referred to a urologist for further evaluation and
treatment.

Differential Diagnosis

There is no commonly identified cause of enuresis and, in most
cases, enuresis resolves by adolescence without treatment.
Children with primary nocturnal enuresis are most likely to
have a family history and are least likely to have an identified
etiology. Children with secondary diurnal and nocturnal enuresis
are more likely to have an organic etiology, such as UTI, diabetes
mellitus, or diabetes insipidus, to explain their symptoms.
Children with primary diurnal and nocturnal enuresis may
have a neurodevelopmental condition or a problem with bladder
function. Children with secondary nocturnal enuresis may have
a psychosocial stressor or a sleep disturbance as a predisposing
condition for enuresis.
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Treatment

Treatment begins with treating any diagnosed underlying organic
causes of enuresis. Elimination of underlying chronic constipa-
tion is often curative. For a child whose enuresis is not associated
with an identifiable disorder, all therapies must be considered
in terms of cost in time, money, disruption to the family, the
treatment’s known success rate, and the child’s likelihood to
recover from the condition without treatment. The most com-
monly used treatment options are conditioning therapy and
pharmacotherapy. The clinician can also assist the family in
making a plan to help the child cope with this problem until
it is resolved. Many children have to live with enuresis for
months to years before a cure is achieved; a few children have
symptoms into adulthood. A plan for handling wet garments
and linens in a nonhumiliating and hygienic manner preserves
the childs self-esteem. The child should take as much responsibil-
ity as he or she is able, depending on age, development, and
family culture.

The most widely used conditioning therapy for nocturnal
enuresis is the enuresis alarm. Enuresis alarms have an initial
success rate of 30-60% with a significant relapse rate. The alarm
is worn on the wrist or clipped onto the pajama and has a
probe that is placed in the underpants or pajamas in front of
the urethra. The alarm sounds when the first drop of urine
contacts the probe. The child is instructed to get up and finish
voiding in the bathroom when the alarm sounds.

Pharmacotherapy for nighttime enuresis includes desmopres-
sin acetate and, rarely, tricyclic antidepressants. Desmopressin
decreases urine production and has proved to be safe in the
treatment of enuresis. The oral medication is started at 0.2 mg
per dose (one dose at bedtime) and on subsequent nights is
increased to 0.4 mg and then to 0.6 mg if needed. This treatment
must be considered symptomatic, not curative, and has a relapse
rate of 90% when the medication is discontinued. Imipramine,
now rarely used for enuresis, reduces the frequency of night-
time wetting, and the initial success rate is 50%. Imipramine
is effective during treatment only, with a relapse rate of 90%
on discontinuation of the medication. The most important
contraindication is the risk of overdose (associated with fatal
cardiac arrhythmia).

Complications

The psychological consequences can be severe. Families can
minimize the impact on the child’s self-esteem by avoiding
punitive approaches and ensuring that the child is competent
to handle issues of their own comfort, hygiene, and
aesthetics.

Prevention

Appropriate anticipatory guidance to educate parents that
bed-wetting is common in early childhood helps alleviate
considerable anxiety.

FUNCTIONAL CONSTIPATION AND SOILING

Constipation is decreased frequency of bowel movements,
usually associated with a hard stool consistency. The occurrence
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of pain at defecation frequently accompanies constipation.
Although underlying gastrointestinal, endocrinologic, or
neurologic disorders can cause constipation, functional constipa-
tion implies that there is no identifiable causative organic
condition. Encopresis is the regular, voluntary, or involuntary
passage of feces into a place other than the toilet after 4 years
of age. Encopresis without constipation is uncommon and may
be a symptom of oppositional defiant disorder or other psy-
chiatric illness. Soiling is the involuntary passage of stool and
often is associated with fecal impaction. The normal frequency
of bowel movements declines between birth and 4 years of age,
beginning with greater than four stools per day to approximately
one per day.

Etiology

The etiology of functional constipation and soiling includes
a low-fiber diet, slow gastrointestinal transit time for neuro-
logic or genetic reasons, and chronic withholding of bowel
movements, usually because of past painful defecation
experiences. Approximately 95% of children referred to a
subspecialist for encopresis have no other underlying pathologic
condition.

Epidemiology

In U.S. studies, 16-37% of children experience constipation
between 5 and 12 years of age. Constipation with overflow
soiling occurs in 1-2% of preschool children and 4% of school-
aged children. The incidence of constipation and soiling is equal
in preschool girls and boys, whereas there is a male predomi-
nance during school age.

Clinical Manifestations
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Constipation
Irritable infant

The presenting complaint for constipation with soiling
is typically a complaint of uncontrolled defecation. Parents
may report that the child has diarrhea because of soiling of
liquid stool. Soiling may be frequent or continuous. Children
younger than 3 years of age often present with painful defeca-
tion, impaction, and withholding. The history should include
a complete review of systems for gastrointestinal, endocrine,
and neurologic disorders and a developmental and psychosocial
history.

Stool impaction can be felt on abdominal examination in
about 50% of patients at presentation. Firm packed stool in
the rectum is highly predictive of fecal impaction. A rectal
examination allows assessment of sphincter tone and size of
the rectal vault. Evaluation of anal placement and existence of
anal fissures also is helpful in considering etiology and severity.
A neurologic examination, including lower extremity reflexes,
anal wink, and cremasteric reflexes, may reveal underlying spinal
cord abnormalities.
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Abdominal x-ray is not required. It can be helpful to show to
the family the degree of colonic distention and fecal impaction.
In general, further studies, such as barium enema and rectal
biopsy, are indicated only if an organic cause for the constipation
is indicated by history or physical examination (see Chapter
129). Similarly, although endocrinologic conditions such as
hypothyroidism can cause chronic constipation, laboratory
studies are not indicated without history or physical examination
suggesting such a disorder.

Differential Diagnosis

The differential diagnosis for functional constipation and
soiling includes organic causes of constipation (e.g., neurogenic,
anatomic, endocrinologic, gastrointestinal, and pharmaco-
logic). A child with chronic constipation and soiling who had
delayed passage of meconium and has an empty rectum and
tight sphincter may have Hirschsprung disease (see Chapter
129). Chronic constipation may be a presenting sign of
spinal cord abnormalities, such as a spinal cord tumor or a
tethered cord. Physical examination findings of altered lower
extremity reflexes, absent anal wink, or a sacral hairy tuft or
sacral sinus may be a clue to these anomalies. Hypothyroid-
ism can present with chronic constipation and typically is
accompanied by poor linear growth and bradycardia. Anal
stenosis may lead to chronic constipation. The use of opiates,
phenothiazine, antidepressants, and anticholinergics also may
lead to chronic constipation. Developmental problems, including
mental retardation and autism, may be associated with chronic
constipation.

Treatment

Treatment begins with education and demystification for the
child and family about chronic constipation and soiling,
emphasizing the chronic nature of this condition and the good
prognosis with optimal management. Explaining the physiologic
basis of constipation and soiling to the child and the family
alleviates blame and enlists cooperation. Education may improve
adherence to the long-term treatment plan (Table 14.1). One
half to two thirds of children with functional constipation
recover completely and no longer require medication. The
younger the child is when diagnosis and treatment begin, the
higher the success rate. Treatment involves a combination of
behavioral training and laxative therapy. Successful treatment
requires 6-24 months. The next step is adequate colonic cleanout
or disimpaction. Cleanout methods include enemas alone or
combinations of enema, suppository, and oral laxatives. High-
dose oral mineral oil is a slower approach to cleanout. Choice
of disimpaction method depends on the age of the child, family
choice, and the clinician’s experience with a particular method.
Methods and side effects are summarized in Table 14.2. The
child and family should be included in the process of choosing
the cleanout method. Because enemas may be invasive and
oral medication may be unpleasant, allowing points of choice
and control for the child and praising all signs of cooperation
are important.

Behavioral training is essential to the treatment of chronic
constipation and soiling. The child and family are asked to
monitor and document stool output. Routine toilet sitting is
instituted for 5-10 minutes, three to four times per day. The
child is asked to demonstrate proper toilet sitting position

TABLE 14.1| Education About Chronic Constipation and
Soiling

Constipation affects 16-37% of children.

One percent to 4% of children have functional constipation and
soiling.

Functional constipation with/without soiling begins early in life
due to a combination of factors:

Uncomfortable/painful stool passage
Withholding of stool to avoid discomfort

Diets higher in constipating foods and lower in fiber and fluid
intake*

Use of medications that are constipating

Developmental features—increasing autonomy; perhaps toilet
avoidance

Possible family genetic factors—slower colonic transit

When chronic impaction, physiologic changes at the rectum
reduce a child’s bowel control.

Dilated rectal vault results in reduced sensation to standard fecal
volume.

Rehabilitation of rectal musculature and strength requires several
months.
Until then, dilated rectal musculature may be less able to
expel stool effectively.

Paradoxical anal sphincter contraction may occur when the urge
to defecate is felt; it can lead to incomplete emptying of stool at
defecation attempt.

Many children do not recognize their soiling accidents owing to
olfactory accommodation.

Low self-esteem or other behavioral concerns are common on
presentation.
Improve for most with education and management for the
constipation and soiling.

Effective management of functional constipation requires a
substantial commitment of the child/family, usually for 6-24
months.

Degree of child and family adherence is likely a predictor of the
child’s success.

*The common features of the transition to the toddler diet (decreased fluid
intake, continued high dairy intake, and finicky eating patterns) make this a
high-risk time during development for constipation problems.

with the upper body flexed forward slightly and feet on the
floor or foot support. The child should be praised for all com-
ponents of cooperation with this program, and punishment
and embarrassment should be avoided. As symptoms resolve,
toilet sitting is decreased to twice daily and finally to once
a day.

When disimpaction is achieved, the child begins the main-
tenance phase of treatment. This phase promotes regular stool
production and prevents reimpaction. It involves attention to
diet, medications to promote stool regularity, and behavioral
training. Increasing dietary fiber and fluid are recommended.
For children with chronic constipation, the recommended daily
dose of fiber is calculated as 10 grams plus the child’s age in
years (e.g., a 10-year-old should take 20 g of fiber per day). At
least 2 ounces of nondairy fluid intake per gram of fiber intake
is recommended. Sorbitol-based juices, including prune, pear,
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TABLE 14.2 | Cleanout Disimpaction

MEDICATION

INFANTS

Glycerin suppositories

Enema—6 ml/kg up to 4.5 oz (135 mL)

CHILDREN

Rapid Cleanout

Enema—6 ml/kg up to 4.5 oz (135 mL) every 12-24 hr x 1-3

Mineral oil

Normal saline

Hypertonic phosphate

Milk of molasses: 1:1 milk:molasses

Combination: Enema, Suppository, Oral Laxative
Day 1: Enema q12-24 hr

Day 2: Bisacodyl suppository (10 mg) q12-24 hr
Day 3: Bisacodyl tablet (5 mg) q12-24 hr

Repeat 3-day cycle if needed x 1-2

Oral/nasogastric tube: Polyethylene glycol electrolyte solution
(GoLYTELY or NuLYTELY)—25 mL/kg/hr up to 1000 mL/hr x 4 hr/day

Slower Cleanout

Oral high-dose mineral 0il—15-30 mL per year of age per day up to
8 oz x 3-4 days

X-Prep (senna): 15 mL q12 hr x 3

Magnesium citrate: 1 oz/yr of age to maximum of 10 oz per day for
2-3 days

Maintenance medications—also may be used for cleanout

SIDE EFFECTS/COMMENTS

No side effects

If enemas are considered, administer first in physician’s office.

Invasive; risk of mechanical trauma

Large impaction: mineral oil enema followed 1-3 hr later by normal
saline or phosphate enema

Small impaction: normal saline or phosphate enema
Lubricates hard impaction; may not see return after administration

Abdominal cramping; may not be as effective as hypertonic
phosphate

Abdominal cramping; risk of hyperphosphatemia, hypokalemia, and
hypocalcemia, especially with Hirschsprung or renal insufficiency or if
retained. Some experts do not recommend phosphate enema for
children <4 yr, others for children <2 yr.

For difficult to clear impaction

See enemas above
Abdominal cramping, diarrhea, hypokalemia
Abdominal cramping, diarrhea, hypokalemia

Nausea, cramping, vomiting, bloating, aspiration. Large volume.
Usually requires nasogastric tube and hospitalization to administer

Aspiration—lipoid pneumonia. Give chilled.

Abdominal cramping. May not see output until dose 2 or 3

Hypermagnesemia

Limited data available for higher doses.

and apple juice, increase the water content of bowel movements.
Lubricants or osmotic laxatives are used to promote regular soft
bowel movements. Maintenance medications, including side
effects, are listed in Table 14.3. Polyethylene glycol powder is
well tolerated because the taste and texture are palatable. Some
children may require the use of a lubricant in addition to an
osmotic laxative; children with severe constipation may require
a stimulant laxative. Treatment failure occurs in approximately
one in five children secondary to problems with adherence
or poor recognition of inadequate treatment resulting in
reimpaction.

Complications

Chronic constipation and soiling interfere with social function-
ing and self-esteem. Discomfort and fear of accidents may
distract children from their schoolwork and other important
tasks. Children also may develop unusual eating habits in

response to chronic constipation and their beliefs about this
condition. Case reports of child abuse related to soiling have
been published.

Prevention

The primary care physician can recommend adequate fiber
intake in all children and encourage families to help their
children institute regular toileting habits at an early age as
preventive measures. Earlier diagnosis of chronic constipation
can prevent much secondary disability and shorten the length
of treatment required.
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TABLE 14.3 | Maintenance Medications

MEDICATION

INFANTS

Oral Medications/Other

Juices containing sorbitol

Lactulose or sorbitol: 1-3 mL/kg/day + doses bid

Corn syrup (light or dark): 1-3 mL/kg/day + doses bid Per Rectum
Glycerin suppository

CHILDREN

Oral Medications

Lubricant

Mineral oil: 1-3 mL/kg day as one dose or + bid

Osmotics
Lactulose: 10 g/15 mL, 1-3 mL/kg/day + doses bid

Magnesium hydroxide (milk of magnesia):
400 mg/5 mL, 1-3 ml/kg/day + bid
800 mg/5 mL, 0.5 mL/kg + bid

MiraLAX (polyethylene glycol powder):
17 g/240 mL water or juice stock, 1.0 g/kg/day + doses bid
(~15 mL/kg/day)

Sorbitol: 1-3 mlL/kg/day + doses bid
Stimulants'

Senna: syrup—8.8 g sennoside/5 mL

2-6 yr: 2.5-7.5 mL/day + doses bid

6-12 yr: 5-15 mL/day + doses bid
(Tablets and granules available)

Bisacodyl: 5-mg tablets, 1-3 tablets/dose 1-2 x daily
Per Rectum
Glycerin suppository

Bisacodyl: 10-mg suppositories, 0.5-1 suppository, 1-2 x daily

SIDE EFFECTS/COMMENTS

Pear, prune, apple
See below
Not considered risk for Clostridium botulinum spores

No side effects

Softens stool and eases passage
Aspiration—lipoid pneumonia

Chill or give with juice

Adherence problems

Leakage: dose too high or impaction

Retain water in stool, aiding bulk and softness
Synthetic disaccharide: abdominal cramping, flatus

Risk of hypermagnesemia, hypophosphatemia, secondary
hypocalcemia with overdose or renal insufficiency

Titrate dose at 3-day intervals to achieve mushy stool consistency
May make stock solutions to administer over 1-2 days

Excellent adherence
Less costly than lactulose
Improve effectiveness of colonic and rectal muscle contractions

Idiosyncratic hepatitis, melanosis coli, hypertrophic
osteoarthropathy, analgesic nephropathy, abdominal cramping

Improvement of melanosis coli after medication stopped

Abdominal cramping, diarrhea, hypokalemia

No side effects

Abdominal cramping, diarrhea, hypokalemia

*Single agent may suffice to achieve daily, comfortable stools.
TStimulants should be reserved for short-term use.

Normal Sleep and Pediatric
Sleep Disorders

Sleep is a universal phenomenon that is critical to child health,
development, and daily functioning. Expectations and habits
surrounding sleep vary greatly and must be interpreted in the
context of each family and culture. Sleep is broadly categorized
by polysomnographic patterns into rapid eye movement (REM)
sleep and non-REM (NREM) sleep. REM sleep is characterized
by an active, awake-like electroencephalography (EEG) pattern
and muscle atonia. NREM sleep is further divided into three
stages. Stage 1 (N1) is the lightest sleep stage and consists of

low-amplitude, high-frequency EEG activity. Stage 2 (N2) is
similar to Stage 1 although eye movements stop. Brain waves
become slower with occasional bursts of rapid waves (called
sleep spindles or K complexes). Stage 3 (N3), also known as deep
or slow-wave sleep, is characterized by low-frequency, high-
amplitude delta waves. REM and NREM sleep alternate in cycles
throughout the night.

Sleep architecture changes from fetal life through infancy
and childhood and parallels physical maturation and develop-
ment. Newborns require the most sleep and have the most
disrupted sleep patterns; newborn sleep cycles last approximately
60 minutes and gradually lengthen to 90 minutes in children
and adults. Neonates typically begin their sleep cycle in REM
sleep, whereas older children and adults begin sleep in NREM
sleep. REM sleep comprises up to 50% of total sleep time in
newborns and gradually decreases to 25-30% by adolescence.
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Slow-wave sleep is not seen before 3-6 months of age. Starting at
6-12 months and continuing through adulthood, the amount of
REM sleep shifts toward the last third of the night, while NREM
sleep predominates during the first third of the night. Infants are
capable of sleeping through the night without feeds at around
6 months of age; this age varies with many factors including
gestational age, type of feeding (e.g., breast-fed infants tend
to awaken more frequently than formula-fed infants), familial
factors, and general cultural contexts.

The timing and duration of sleep also change with age.
Sleep duration gradually decreases with age (0-12 years),
while longest sleep period increases (0-2 years); number of
night awakenings decrease in the first 2 years of life; number
of daytime naps decreases (up to age 2). Sleep patterns also
become more diurnal. Full-term infants sleep on average 16-18
hours per day in fragmented intervals throughout the day and
night, and 1- to 3-year-old children sleep on average 10-16
hours. Naps begin to decrease from two naps to one starting
around 15-18 months of age. The biological need for napping
diminishes after age 2; significant consistent napping after age
2 has been associated with later sleep onset and reduced sleep
quality and duration. However, 50% of 3-year-olds still nap.
Napping in the older child and adolescent suggests insufficient
sleep or a sleep disorder.

ADOLESCENT SLEEP

Adolescents also develop a physiologically based shift toward
later sleep-onset and wake times relative to those in middle
childhood. Most experts recommend that adolescents sleep at
least 9 or 10 hours each night. However, only about 14-27%
of adolescents worldwide achieve this amount of sleep. The
average amount of adolescent sleep is 7.5 hours per day; up to
25% of adolescents achieve only 6 hours of sleep a night. Insuf-
ficient sleep in adolescents has been associated with morning
tiredness, day sleepiness, and negative effects on cognitive
function, moods, and motivation. Furthermore, sleep onset
latency (the time it takes to fall sleep) in adolescents has been
associated with fatigue, mood disorders, and anxiety. Early
school start times have been associated with negative sleep
adolescent profiles. Overall, adolescents should be advised to
limit or reduce screen time exposure prior to overall bedtime
to optimize sleep hygiene. Further studies on the use of electronic
media on adolescent bedtime, sleep latency, and duration are
warranted to understand the actual impact and neurophysiologic
mechanisms of these associations. Similarly, the impact of
substances (tobacco, caffeine, alcohol) has shown variable effects
on adolescent sleep profiles.

SLEEP DISORDERS

Sleep problems are one of the most frequent complaints in
pediatric practice. Numerous sleep disorders exist, including
behavioral insomnias (bedtime refusal, delayed sleep onset,
nighttime awakenings), parasomnias, and circadian rhythm
disorders (Table 15.1). Obstructive sleep apnea (OSA) and sleep
disorders associated with mental and physical illness should
also be considered.

Epidemiology
Sleep problems occur in up to 50% of children at some point
during childhood. The most common sequela of suboptimal

sleep is daytime sleepiness. Other sequelae include irritability,
behavioral problems, learning difficulties, and motor vehicle
accidents in adolescents. Clear links between sleep disordered
breathing and academic performance in the school-age child
have been firmly established.

Behavioral sleep disorders are common and found across
all age groups but are most prevalent from infancy through
preschool age. Overall, behavioral insomnia of childhood
has an estimated prevalence for 10-30%. Bedtime resistance
occurs in 10-15% of toddlers, while 15-30% of preschool-aged
children have difficulties achieving and/or maintaining sleep.
Although generally benign, parasomnias such as sleepwalking
(17% in children vs. 4% in adults) and sleep terrors (1-6%) occur
commonly in young children. Sleepwalking peaks between 8
and 12 years of age, has a familial association, and is more
common in males. Parasomnias typically resolve spontane-
ously by adolescence, and OSA is reported in 1-5% of children.
Circadian rhythm disorders occur in 7-16% of adolescents.

Clinical Manifestations and Evaluation
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Seizures and other paroxysmal disorders
Sleep disturbances

Sleep disorders may manifest in a variety of ways and often
go unrecognized. Some children present with daytime behavioral
problems, including inattentiveness, hyperactivity, or irritability
rather than overt sleepiness. Screening for sleep disorders is
recommended as part of primary care practice. Clinicians should
inquire about bedtime problems, excessive daytime sleepiness,
and awakenings during the night, regularity and duration of
sleep, and presence of snoring and sleep-disordered breathing.

The assessment of sleep complaints begins with a detailed
history of sleep habits, including bedtime, sleep onset, and
wake times. A detailed description of the sleep environment
can result in a dynamic understanding of the challenges to
and resources for achieving normal sleep. The recommended
history includes the type of bed, who shares it, the ambient
light, noise, temperature, and the bedtime routine. Household
structure, routines, and cultural practices may be important
and influence the timing and ease of sleep (e.g., parental work
patterns, evening activities, number of household members).
Dietary practices influence sleep, including timing of meals and
caffeine intake. A detailed history assessing for symptoms of
OSA (e.g., gasps, snorting noises, breathing pauses, etc.) should
be obtained in all children who snore regularly. New-onset sleep
disorders may be associated with a psychological trauma. When
the history does not reveal the cause of the sleep disorder, a
sleep diary can be helpful. Specifically for pre-adolescents and
adolescents, a detailed history regarding bedtime routines, sleep
onset time, wake times, electronic media, and light products
in the room is valuable.

A complete physical examination is important to rule out
medical causes of sleep disturbance such as conditions that
cause pain, neurologic conditions that could be associated with
seizure disorder, and other central nervous system disorders.
Children with attention-deficit/hyperactivity disorder and fetal
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Sleep Disorders

ORGANIC

Obstructive Sleep
Apnea (OSA)

lliness

Neurodevelopment
and CNS disorders

Restless legs
syndrome

PARASOMNIAS

Sleepwalking, sleep
terrors

Confusional arousals

CAUSE

Adenotonsillar
hypertrophy

Overweight/obesity
Allergic rhinitis

Craniofacial
abnormalities

Neuromuscular
diseases

Any chronically
irritating disorder
(e.g., AOM, Atopic
Dermatitis, URI,
GERD, Asthma)

Triggers can be
chronic or acute

Variable; may need to
rule out seizures, OSA

Not fully defined but
associated with
genetics and iron
deficiency

Stage N3 (deep)
sleep instability
Genetic
predisposition

Irregular sleep
patterns (e.g., night
shift work); stress

BEHAVIORAL AND ENVIRONMENTAL

Insomnia of

childhood

(Can have overlap of

subtypes)

e Sleep-onset
association
subtype

e Limit setting
subtype

10-30% prevalence

Inability/unwillingness
to fall asleep or return
to sleep in absence of
a specific conditions
such as parental
rocking

Parental anxiety,
unwillingness/inability
to enforce bedtime
rules and limits such
as allowing child to
sleep in parents’
room

CLINICAL

SYMPTOMS DIAGNOSIS

Frequent snoring, PSG

unusual sleep

positions, enlarged

tonsils and adenoids,

gasps/snorts, mouth

breathing, episodes

of apnea, labored

breathing, daytime

sleepiness, attention

and/or learning and/

or behavioral

problems

Disrupted sleep, Hx & PE

variant sleep patterns

due to discomfort

and pain

Variable sleep Hx & PE

disruptions May need
PSG, EEG, and
imaging

Unpleasant sensation  Hx, Family Hx,

in legs, urge to move PSG, ferritin

legs often starting in  level

the evening or
during the night,
difficulty falling
asleep, lack of focus/
hyperactivity, fatigue
during the day

Awakening 1-3 hr Hx
after falling asleep
with characteristic
behaviors
Awakening in first Hx, PSG
1/3 of night with

confused thinking,

slow speech

Frequent or Hx
prolonged night
awakenings requiring
intervention

Bedtime resistance/
refusal

Excessive expression
of “needs” by child

TREATMENT

Adenotonsillectomy
Weight loss

Noninvasive positive
pressure support
(CPAP/BiPAP)

Treat primary illness

Evaluate environment
Sleep hygiene

Depending on disorder,
medications may be
helpful

If ferritin is less than 50
ug, treat with iron
replacement and
recheck in 3 months.

No other standard
medications for children

Consider referral to
sleep medicine

Reassurance
Protective environment

Sleep hygiene; treat
other sleep disorders

Prevention and
education

Put child to bed drowsy
but awake; allow to fall
asleep independently

Minimize nocturnal
parental response

Modify parental
behavior to improve
limit setting (provide
rewards/positive
reinforcement,
appropriate
consequences)

SPECIAL
CONSIDERATIONS

Detailed history is often
needed to detect early
symptoms of OSA

Consider when an
otherwise normal child
presents with acute
disruption in sleep

Atypical sleep patterns
may linger after
resolution of instigating
iliness; behavioral
interventions may be
needed to restore to
normal sleep patterns

Consider use of sleep
medicine or neurology
specialist, especially
when considering
medication

Diagnosis can be a
challenge

Careful attention to
detailed history and
recognition of familial
and cultural
expectations is needed
to negotiate an optimal
sleep management
plan with caregivers

Recognize there are
cultural norms for
family sleep behavior



Social disruptions

Nighttime anxiety/
fears

CAUSE

Family stressors

Anxiety, stress,
traumatic events,
disruption in social
surrounding such as
change in house, bed
type, although no
specific trigger may

be identified

CIRCADIAN RHYTHM DISORDERS

Irregular sleep-wake
pattern

Delayed sleep phase
disorder

No defined sleep
schedule

A shift in sleep-wake
schedule with
resetting of circadian
rhythm

Prevalence is 7-16% in
adolescents due to
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Sleep Disorders—cont'd

CLINICAL

SYMPTOMS

Night waking Hx
Refusal to sleep

Bedtime resistance Hx

Crying, clinging,
seeking parental
reassurance

Variable waking and ~ Hx
sleeping
Not sleepy at Hx
bedtime

Sleep onset at a
consistently late time

Morning/daytime

DIAGNOSIS

TREATMENT

Regularize routines
Family counseling

Family education
regarding development
and sleep needs of

child
Reassurance of safety
Teach coping skills

Nightlights, security
objects

Avoiding “drama”
during the night
awakening

Avoid denial of fears;
rather acknowledge
and equip child with
coping skills

Regularize schedule

Depends on the trigger
that is causing the
discrepancy

Good sleep hygiene

Avoid bright light

SPECIAL
CONSIDERATIONS

Respect family
dynamics and refrain
from blaming when
providing guidance

Pay attention to any
changes in child’s
environment and
recognize normal
development fears

Detailed history and
family education is
helpful for optimal
treatment response

Sleep diary is helpful

: 2 sleepiness
longer circadian

rhythm combined
with increased social
activity (delayed sleep
onset)

before bedtime

Remove light-emitting
devices in bedroom

Melatonin

AOM, Acute otitis media; BiPAP, bilevel positive airway pressure; CNS, central nervous system; CPAP, continuous positive airway pressure; EEG, electroencephalography;
GERD, gastroesophageal reflux disease; Hx, history; PE, physical examination; PSG, polysomnography; URI, upper respiratory infection.

alcohol syndrome are at higher risk for sleep disorders than other
children. Careful attention to the upper airway and pulmonary
examination may reveal enlarged tonsils or adenoids or other
signs of obstruction.

A polysomnogram is used to detect OSA, excessive limb
movements, seizure disorder, and other sleep disorders. This
consists of an all-night observation and recording performed
in a sleep laboratory. Polysomnography is not indicated in
children with primary insomnia (difficulty initiating or maintain-
ing sleep), most circadian rhythm disorders, uncomplicated
parasomnias, or behaviorally based sleep problems.

Differential Diagnosis

Behavioral insomnia of childhood is divided into two subtypes.
Sleep-onset association subtype manifests as frequent or prolonged
nighttime awakenings that occur in infants or young children.
During periods of normal brief arousal with each sleep cycle,
the child awakens under conditions different from those
experienced as they fell asleep. Thus they are unable to return
to sleep independently. Limit-setting subtype is most common
in preschool-aged and older children and is characterized by
bedtime resistance or refusal that stems from a caregiver’s
unwillingness or inability to enforce bedtime rules and

expectations. Nighttime fears are also common causes of bedtime
refusal.

Parasomnias include sleepwalking, sleep terrors, and
confusional arousals. These occur during NREM sleep and
are more likely during the first third of the night. They are
most common in preschool children and are likely to resolve
with time and developmental maturation. Sleepwalking is
common and often benign but is sometimes associated with
agitation or dangerous behaviors. Sleep terrors consist of
an abrupt awakening with a loud scream or agitation that
is unresponsive to caregivers attempts to console. Sleep
terrors are differentiated from nightmares, which occur later
in the night and result from arousal in REM or dreaming
sleep. Children typically remember their nightmares but
have no recollection of sleep terrors. Confusional arousals
are similar to sleep terrors but tend to be less dramatic and
last longer.

Circadian rhythm disorders are most common during
adolescence but can occur at any age. They consist of an exag-
gerated delayed sleep phase, leading to the inability to arouse
in the mornings and failure to meet sleep requirements. Many
adolescents attempt to recoup lost sleep on the weekends. The
resulting sleep deprivation can lead to problems with cognition
and emotional regulation.
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OSA in childhood is not always obvious or easy to diagnose.
OSA is commonly caused by tonsillar or adenoidal hypertrophy,
and obesity is a risk factor. A history of snoring is typical, and
some children may present with excessive daytime sleepiness.
In toddlers OSA often is associated with poor growth, which
improves when the obstruction is relieved by a tonsillectomy
or adenoidectomy. Many children with OSA experience cog-
nitive difficulties and school problems; hyperactivity is also
more common in children with OSA than in age-matched
controls.

Primary sleep disorders must be differentiated from sleep
disorders associated with psychiatric and medical disorders.
Psychoses, anxiety disorders, and substance abuse can present
with disordered sleep. The clinician should also consider sleep-
related epilepsy and developmental disorders.

Prevention and Treatment

Establishing a baseline of healthy sleep habits is essential to
both prevention and treatment of sleep disorders at all ages.
Recommendations include a consistent and appropriate bedtime
and bedtime routine, as well as close attention to sleep hygiene
(Table 15.2). A bedtime routine should last no more than 30
minutes and consist of three or four soothing activities that
help calm the child and signal that it is time for sleep; activities
may include bathing, brushing teeth, reading a story, or singing
a song. Even older children and adolescents require a consistent
pre-bed routine. A transitional object such as a blanket or stufted
animal can be used to promote positive sleep associations and
encourage self-soothing. The bedtime should be set early enough
to allow for sufficient nighttime sleep. Both bedtime and morning
wake time should be consistent, including on weekends. Televi-
sions and other electronic devices should be removed from
the bedroom because they can lead to delayed sleep onset and
maladaptive sleep associations.

Sleep-onset association disorder in infancy usually can be
prevented by parental understanding of infant sleep physiology,
developmentally appropriate expectations, and planning the
infant sleep environment to coincide with family needs. It is
important to recognize and respect cultural and other familial
contexts when providing guidance. It is recommended that
infants be put in bed drowsy, but still awake, after they have had
a diaper change, food, and comfort. Some toleration of infant

TABLE 15.2| Prevention of Pediatric Behavioral Sleep
Disorders

Consistent and appropriate bedtime and wake-up time
Consistent bedtime routine (~30 min) to cue sleep
Consistent ambient noise, light, temperature in bedroom

Adequate food, hydration, socialization, and physical activity
during the day

No television, other electronics, electronic media, light emission
products (e.g., chargers) in bedroom

Avoidance of naps (unless developmentally appropriate)

Caffeine avoidance
Child feels safe and protected

Child allowed to develop self-soothing strategies

Parents are comfortable setting limits/boundaries

crying is required for the infant to achieve self-regulation of
sleep. A safe sleep environment is essential. It is important for
parents to understand that it is normal for their infant to wake
frequently for the first 6 weeks before settling into a routine of
waking every 3-4 hours for feeding. Infants typically do not
sleep through the night before 6 months of age, and some do
not sleep through the night before 12-18 months of age. Even
though co-sleeping (infant sleeping with parent) is common
and desired by many families for the purposes of convenience
and closeness, it is contraindicated due to the increased risk
of unexpected death.

Behavioral interventions comprise the mainstay of treatment
for behavioral sleep disorders. In addition to meticulous atten-
tion to sleep hygiene and bedtime practices, difficulty falling
asleep and bedtime resistance in young children are treated by
specific behavioral strategies. Systematic ignoring consists of
not responding to a child’s demands for parental attention at
bedtime. Unmodified extinction (“cry it out”) involves putting
the child to bed and then ignoring the child’s demands until the
next morning. Graduated extinction involves waiting successively
longer periods of time before briefly checking on the child.
Both methods are effective in decreasing bedtime resistance
and enabling young children to fall asleep independently, but
outcomes are dependent on several variables. Positive reinforce-
ment strategies can also be used in preschool-aged and older
children. These include rewards (e.g., stickers) for meeting a
bedtime goal (e.g., staying in bed). Rewards should be provided
immediately (first thing in the morning) to increase effectiveness
and better link the reward with the positive behavior. Children
with nighttime fears can benefit from behavioral therapy aimed
at reinforcing feelings of safety.

Infrequent or nonintrusive parasomnias do not need
treatment beyond education and reassurance. Ensuring a safe
environment is essential. Sleep terrors are best managed by
minimal intervention because conversation with the child is
impossible during the episode and attempts at calming are
unlikely to be successful. Anticipatory brief awakening of the
child shortly before the typical occurrence of a parasomnia
may be effective in aborting the event. Children with frequent
or prolonged parasomnias may need a sleep study to evaluate
for possible coexisting sleep disorders or nocturnal seizures.
Medications that suppress slow-wave sleep may be indicated
in severe cases.

Circadian rhythm disorders are best treated by ensuring
sleep hygiene practices and gradual resetting of the biologic
clock. Bedtime fading involves allowing the child to go to bed
at the time he or she naturally feels tired and then gradually
advancing the bedtime forward over the course of several weeks.

Rarely, children with insomnia are treated pharmacologically.
Melatonin has soporific properties useful in treating delayed
sleep phase syndrome. It has been used successfully in both
children with normal development and those with developmental
delays but should not be used unless after full evaluation and
good medical surveillance. The o-agonist clonidine acts pref-
erentially on presynaptic o, neurons to inhibit noradrenergic
activity. Somnolence is a side effect of clonidine, which can
be put to use in cases of refractory sleep difficulties; this is an
off-label use in children. There are data on treating children
as young as 4 years old with clonidine. Weaning oft clonidine
is recommended at the end of treatment. Optimally, clonidine
should be considered only under specialty care such as sleep
medicine or neurology.
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Crying and Colic

Attention-Deficit/Hyperactivity Disorder

* Colic is often diagnosed by using Wessel’s Rule of Threes:
crying for more than 3 hours per day, at least 3 days per
week for more than 3 weeks.

¢ Colic is a diagnosis of exclusion; it is critical to evaluate for
other conditions with a thorough history and physical
exam.

° Management of colic includes parental education regarding
natural, self-limited course of condition, parental coping
mechanisms, and safe maneuvers to soothe baby such as
the “5 Ss”

* Nonaccidental trauma can be a serious consequence of colic.

Temper Tantrums

* Temper tantrums are commonplace in early childhood and
are characterized by episodes of extreme frustration and
anger, manifesting as a wide range of behaviors that appear
disproportionate to the situation.
¢ Evaluation should include a thorough history and physical

examination to rule out for other etiologies such as
development delay and hearing or visual deficits.

e Atypical tantrums, particularly those that are destructive
or injurious, may be indicative of a more serious underly-
ing condition; consider sleep disturbances, attention-
deficit/hyperactivity disorder (ADHD), mood disorders,
or significant family stressors in these situations.

° Anticipatory guidance for parents should include tips for
acute management of temper tantrums (e.g., staying calm,
using distraction, cool-down techniques, not giving into
the child’s demands, and ignoring inappropriate behavior)
as well as for prevention of future tantrums (e.g., setting
clear limits, consistently enforcing limits, teaching com-
munication skills, offering choices, role-modeling, and using
positive and negative reinforcement).

° ADHD is multifactorial in origin with genetic, neural, and
environmental contributions. It is characterized by symp-
toms of inattention, hyperactivity, and/or impulsivity that
persist over a period of more than 6 months, are present
prior to age 12, and lead to impairment in more than one
setting.

 Diagnosis is by history including reports of the patient,
parents, and teachers; diagnosis requires use of validated
rating scales.

 Other diagnoses and co-morbidities should be considered,
including learning disabilities, mood disorders, anxiety, and
autism spectrum disorder.

° Behavior modification is the standard of care for management
of ADHD in preschool-aged children.

* Management of ADHD for older children and adolescents
should include behavioral management as well as parent
training and classroom interventions.

e Stimulant medications have been shown to be effective
for the overall management of ADHD in these age groups.
Side effects should be monitored carefully and doses
titrated for optimal treatment response and diminished
side effects.

Control of Elimination

° Prerequisites for achieving elimination in the toilet include
the child’s ability to recognize the urge for urination and
defecation, to get to the toilet, to understand the sequence
of tasks required, to avoid oppositional behavior, and to
take pride in achievement.

* Enuresis is classified as diurnal (daytime) or nocturnal
(nighttime).

e In the United States, daytime and nighttime dryness are
expected by 4 and 6 years of age, respectively.


http://sleepdisorders.sleepfoundation.org/chapter-1-normal-sleep/stages-of-human-sleep/
http://sleepdisorders.sleepfoundation.org/chapter-1-normal-sleep/stages-of-human-sleep/
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e Nocturnal enuresis has a reported prevalence of 15% in

5-year-olds, 7% in 8-year-olds, and 1% in 15-year-olds.
Enuresis can be classified as primary (incontinence in a
child who has never achieved dryness) and secondary
(incontinence in a child who has been dry for at least 6
months).

The most commonly used treatment options are conditioning

therapy and pharmacotherapy (usually desmopressin).

Encopresis is the regular, voluntary, or involuntary passage

of feces into a place other than the toilet after 4 years of age.

e Encopresis without constipation is uncommon.

e Approximately 95% of children referred to a subspecial-
ist for encopresis have no other underlying pathologic
condition.

Treatment of constipation/encopresis involves a combination

of behavioral training and laxative therapy. Successful treat-

ment requires 6-24 months.

Normal Sleep and Pediatric
Sleep Disorders

Sleep architecture changes from fetal life through infancy
and childhood and parallels physical maturation and
development.

The timing and duration of sleep change with age.
Establishing a baseline of healthy sleep habits is essential to
both prevention and treatment of sleep disorders at all ages.
Sleep disorders include behavioral insomnia of childhood,
parasomnias, circadian rhythm disorders, and obstructive
sleep apnea. Work-up should include a careful history, includ-
ing a sleep diary, as well as a complete physical examination
to rule out medical causes of sleep disturbance.
Adolescents develop a physiologically based shift toward
later sleep-onset and wake times relative to those in middle
childhood. Insufficient sleep in adolescents is very common
and has been associated with negative effects on cognitive
function, moods, and motivation.
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PSYCHIATRIC DISORDERS

Gray M. Buchanan

Somatic Symptom and Related
Disorders

Somatic symptom and related disorders (SSRDs) make up a
new category in the Diagnostic and Statistical Manual of Mental
Disorders (DSM)-5 which replaces the somatoform disorders
from DSM-IV with the intent to eliminate diagnostic overlap
across disorders. While DSM-1V emphasized medically unex-
plained symptoms, the current version allows for unexplained
symptoms and those that may accompany diagnosed medical
disorders. SSRDs involve physical symptoms (pain or loss of
function), may occur in the context of a physical illness, and
are identified by symptoms that go beyond the expected
pathophysiology, affecting the child’s school, home life, and
peer relationships. SSRDs are often associated with psychosocial
stress that persists beyond the acute stressor, leading to the
belief by the child and family that the correct medical diagnosis
has not yet been found.

The prevalence of SSRDs in children is not clearly known and
represents only a minority of outpatient visits in the pediatric
population. Adolescent girls tend to report nearly twice as many
functional somatic symptoms as adolescent boys, whereas prior
to puberty the ratio is equal. Affected children are more likely
to have difficulty expressing emotional distress, come from
families with a history of marital conflict, child maltreatment
(including emotional, sexual, physical abuse), or history of
physical illness. In early childhood, symptoms often include
recurrent abdominal pain (RAP). Later, headaches, neurological
symptoms, insomnia, and fatigue are more common.

Explainable medical conditions and an SSRD (e.g., seizures
and pseudoseizures) can coexist in up to 50% of patients and
present difficult diagnostic dilemmas. The list of systemic
medical disorders that could present with unexplained physical
symptoms includes chronic fatigue syndrome (CFS), multiple
sclerosis, myasthenia gravis, endocrine disorders, chronic
systemic infections, vocal cord dysfunction, periodic paralysis,
acute intermittent porphyria, fibromyalgia, polymyositis, and
other myopathies.

Depression is a common comorbid condition and frequently
precedes the somatic symptoms. Anxiety and panic also com-
monly present with somatic complaints. Disorders included
in the SSRD group include somatic symptom disorder (SSD),
illness anxiety disorder, conversion disorder, factitious disorder,

and psychological factors affecting other medical conditions.
The diagnostic criteria for SSRDs are established for adults and
need additional study in pediatric populations.

SSD typically involves one or more somatic symptoms that
are distressing or result in significant disruption in daily life. The
criteria used to diagnose this disorder are listed in Table 16.1.
Individuals with SSD include the majority of those previously
diagnosed with somatization disorder and hypochondriasis.
Key symptoms of the disorder are excessive thoughts, feelings,
or behaviors regarding the somatic complaint (e.g., excessive
fatigue or pain). Prevalence estimates for SSD in children are
unclear; however, between 5% and 7% of adults may be identified
with SSD, with a greater proportion being female.

Illness Anxiety Disorder (Table 16.2) involves children who
have a preoccupation with having or acquiring a serious illness.
Typically, somatic symptoms are not present, and there is a high
level of anxiety about health status. The child may be alarmed
by illness in others, and they seldom respond to reassurance
regarding their health. An elevated rate of medical utilization
is common, and individuals may repeatedly seek reassurance
from family, friends, and medical staff regarding their health.
Approximately 25% of those previously diagnosed with hypo-
chondriasis fall into this disorder and can be distinguished from
those with SSD by their high anxiety and absence of somatic
symptoms. Prevalence estimates in children are unknown due
to the new DSM classification system; however, there appears
to be similar prevalence rates in boys and girls.

Conversion disorder involves symptoms affecting voluntary
motor or sensory function and is suggestive of a neurological
illness in the absence of a disease process (Table 16.3). Adjust-
ment difficulties, recent family stress, unresolved grief reactions,
and family psychopathology occur at a high frequency in
conversion symptoms. A physical condition and a conversion
disorder (e.g., epileptic and nonepileptic seizures) may coexist
in the same patient. There are multiple subtypes of conversion
disorder based upon the symptoms present including difficulties
with primarily motor, sensory, neurological, or mixed symptoms.

Presenting symptoms follow the psychological stressor
by hours to weeks and may cause more distress for others
than for the patient. This seeming lack of concern regarding
potentially serious symptoms is referred to as la belle indifference.
Symptoms are often self-limited but may be associated with
chronic sequelae, such as contractures or iatrogenic injury.

Psychological factors affecting other medical conditions
were minimally changed in the current version of the DSM and
is marked by psychological or behavioral factors that adversely
impact a medical condition by increasing the risk for suffering,

59
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TABLE 16.1 | Criteria for Diagnosis of Somatic Symptom

Disorder

A. One or more somatic symptoms that are distressing or result
in significant disruption of daily life.

B. Excessive thoughts, feelings, behaviors related to the somatic
symptoms or associated health concerns as manifested by at
least one of the following:

1. Disproportionate and persistent thoughts about the
seriousness of one’s symptoms.

Persistently high level of anxiety about health or symptoms.

Excessive time and energy devoted to these symptoms or
health concerns.

C. Although any one somatic symptom may not be continuously
present, the state of being symptomatic is persistent, more
than 6 months.

Specify if:

With predominant pain (previously pain disorder): This specifier is
for individuals whose somatic symptoms predominantly involve
pain.

Persistent: A persistent course is characterized by severe
symptoms, marked impairment, and long duration (more than 6
months).

Specify current severity:
Mild: Only one of the symptoms specified in Criterion B is fulfilled.

Moderate: Two or more of the symptoms specified in Criterion B
are fulfilled.

Severe: Two or more of the symptoms specified in Criterion B are
fulfilled, plus there are multiple somatic complaints (or one very
severe somatic symptom).

TABLE 16.2| Criteria for Diagnosis of lllness Anxiety
Disorder

A. Preoccupation with the idea that one has or will get a serious
illness.

B. Somatic symptoms are not present or, if present, are only mild
in intensity. If another medical condition is present or there is
a high risk for developing a medical condition (e.g., strong
family history is present), the preoccupation is clearly excessive
or disproportionate.

C. There is a high level of anxiety about health, and the individual
is easily alarmed about personal health status.

D. The individual performs excessive health-related behaviors
(e.g., repeatedly checks his or her body for signs of illness) or
exhibits maladaptive avoidance (e.g., avoids doctor
appointments and hospitals).

E. lliness preoccupation has been present for at least 6 months,
but the specific illness that is feared may change over that
period of time.

F. The illness-related preoccupation is not better explained by
another mental disorder, such as somatic symptom disorder,
panic disorder, generalized anxiety disorder, body dysmorphic
disorder, obsessive-compulsive disorder, or delusional
disorder, somatic type.

Specify whether:

Care-seeking type: Medical care, including physician visits or
undergoing tests and procedures, is frequently used.

Care-avoidant type: Medical care is rarely used.

TABLE 16.3 | Diagnostic and Statistical Manual of Mental
Disorders-5 Diagnostic Criteria for

Conversion Disorder or Functional
Neurological Symptom Disorder

A. One or more symptoms of altered voluntary motor or sensory
function.

B. Clinical findings provide evidence of incompatibility between
the symptom and recognized neurological or medical conditions.

C. The symptom or deficit is not better explained by another
medical or mental disorder.

D. The symptom or deficit causes clinically significant distress or
impairment in social, occupational, or other important areas of
functioning or warrants medical evaluation.

Specify symptom type: weakness or paralysis, abnormal
movements, swallowing symptoms, speech symptom, attacks/
seizures, or anesthesia/sensory loss, special sensory symptom
(visual, olfactory, or hearing), or mixed symptoms

Reprinted with permission from the Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. (Copyright 2013). American Psychiatric Association; 2013:318.
All rights reserved.

TABLE 16.4 | Diagnostic and Statistical Manual of Mental
Disorders-5 Diagnostic Criteria for

Psychological Factors Affecting Other
Medical Conditions

A. A medical symptom or condition (other than a mental
disorder) is present.

B. Psychological or behavioral factors adversely affect the
medical condition in one of the following ways:

1. The factors have influenced the course of the medical
condition as shown by a close temporal association
between the psychological factors and the development or
exacerbation of, or delayed recovery from, the medical
condition.

2. The factors interfere with the treatment of the medical
condition (e.g., poor adherence).

3. The factors constitute additional well-established health
risks for the individual.

4. The factors influence the underlying pathophysiology,
precipitating or exacerbating symptoms or necessitating
medical attention.

C. The psychological and behavioral factors in Criterion B are not
better explained by another mental disorder (e.g., panic
disorder, major depressive disorder, post-traumatic stress
disorder).

Reprinted with permission from the Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. (Copyright 2013). American Psychiatric Association; 2013:322.
All rights reserved.

death, or disability (Table 16.4). The factors should interfere with
the treatment of a medical condition (e.g., anxiety exacerbating
asthma, poor medication adherence). This diagnosis is more
common in young children and may require corroborative
history from parents and the child’s school. Prevalence is unclear.
Some data suggest that this disorder is more prevalent than SSDs.

Factitious disorder is a condition in which physical or
psychological symptoms are produced intentionally and
often with the intent to assume a sick role (Table 16.5). This
diagnosis is made either by direct observation or by eliminat-
ing other possible causes. This falsification of physical and
psychological symptoms may also present as imposing illness



TABLE 16.5| Diagnostic and Statistical Manual of Mental

Disorders-5 Diagnostic Criteria for Factitious
Disorders

FACTITIOUS DISORDER IMPOSED ON SELF

A. Falsification of physical or psychological signs or symptoms, or
induction of injury or disease, associated with identified
deception.

B. The individual presents himself or herself to others as ill,
impaired, or injured.

C. The deceptive behavior is evident even in the absence of
obvious external rewards.

D. The behavior is not better explained by another mental
disorder, such as delusional disorder or another psychotic
disorder.

FACTITIOUS DISORDER IMPOSED ON ANOTHER (PREVIOUSLY
FACTITIOUS DISORDER BY PROXY)

A. Falsification of physical or psychological signs or symptoms, or
induction of injury or disease, in another, associated with
identified deception.

B. The individual presents another individual (victim) to others as
ill, impaired, or injured.

C. The deceptive behavior is evident even in the absence of
obvious external rewards.

D. The behavior is not better explained by another mental
disorder, such as delusional disorder or another psychotic
disorder.

Note: The perpetrator, not the victim, receives this diagnosis.

Reprinted with permission from the Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. (Copyright 2013). American Psychiatric Association; 2013:324.
All rights reserved.

or injury on another person (i.e., factitious disorder imposed
on another [FDIA]; formerly Munchausen by proxy). Such a
condition imposed on another commonly occurs following
hospitalization of the child or another family member. Many
patients demonstrate improvement when confronted with their
behavior or acknowledge the factitious nature of their symptoms.
Approximate answers (e.g., the patient provides 13 as the answer
for 20 — 3) reported during a mental status examination are
most commonly found in factitious disorders. The prevalence
of factitious disorder in children is unknown. It is estimated
that around 1% of individuals in hospital settings present with
such a condition. FDIA is considered a type of child abuse and
most commonly occurs in neonates and preschoolers.

Screening tools for SSRDs are currently being developed.
Previous tools for somatoform disorders include the Children’s
Somatization Inventory (child and parent versions) and the
Illness Attitude Scales and Soma Assessment Interview (parental
interview questionnaires). The functional disability inventory
assesses the severity of symptoms.

Treatment for SSRDs should employ an integrated medical
and psychiatric approach. The goals are to identify concurrent
psychiatric disorders, rule out concurrent physical disorders,
improve overall functioning, and minimize unnecessary invasive
tests and doctor shopping. This is most successful when mental
health consultation is presented as part of a comprehensive
evaluation, thereby minimizing stigma and distrust.

Antidepressant medications (e.g., fluoxetine, sertraline, citalo-
pram, and clomipramine) may be of benefit in the treatment of
some conditions such as unexplained headaches, fibromyalgia,
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body dysmorphic disorder, pain disorder, irritable bowel
syndrome, and functional gastrointestinal disorders. Tricyclic
antidepressants (e.g., clomipramine) should be avoided in youth
with functional abdominal pain (FAP), because it has little
proven efficacy in either pain management or mood disorders
and is very dangerous in overdose. In CFS with comorbid
depression and anxiety, a more activating antidepressant, such
as bupropion, may be useful. Stimulants may also be helpful
in CFS.

Therapies such as cognitive-behavioral methods, which
reward health-promoting behaviors and discourage disability
and illness behaviors, have been shown to help in the treatment
of recurrent pain, CFS, fibromyalgia, and FAP. Additionally,
self-management strategies such as self-monitoring, relaxation,
hypnosis, and biofeedback provide some symptomatic relief and
encourage more active coping strategies. Family therapy and
family-based interventions may also be useful. Home school-
ing should be avoided. School attendance and performance
should be emphasized as important indicators of appropriate
functioning. In dealing with pain symptoms (e.g., headaches,
stomachaches), parents should limit attention/reinforcement for
pain behavior, strongly encourage normal routines/appropriate
schedules (e.g., going to school), help the child identify stress
at home and school, provide attention and special activities on
days when the child does not have symptoms, and limit activities
and interactions on sick days. Attempts to educate parents and
personnel working with the child about limiting discussions
about excessive discomfort or illness should occur. Caregivers
and the child should also be taught methods of controlling
their physiological and cognitive responses to discomfort via
practicing relaxation techniques and mindfulness techniques.

Malingering is considered a V-code in the DSM-5 and
involves the purposeful falsification or exaggeration of physical
and/or psychological symptoms for external gain (e.g., money,
avoidance of school, work, jail). The key feature of malinger-
ing is the seeking of an external reward. Symptoms may not
lessen when the reward is attained. Unless the patient is directly
observed or confesses to such falsification, malingering is difficult
to prove.

Anxiety Disorders

Anxiety disorders are characterized by uneasiness, excessive
rumination, and apprehension about the future. The conditions
tend to be chronic, recurring, and vary in intensity over time.
They affect 5-10% of children and adolescents (Table 17.1) and
have a lifetime prevalence of approximately 30%. Some common
anxiety disorders are discussed in the following sections.
Conditions such as obsessive-compulsive disorder (OCD) and
post-traumatic stress disorder (PTSD) are no longer included
in the DSM-5 section on anxiety but continue to share a close
relationship with anxiety disorders.

Panic disorder is the presence of recurrent, unexpected
panic attacks. A panic attack is a sudden unexpected onset of
intense fear associated with a feeling of impending doom in
the absence of real danger and may occur in the context of any
anxiety disorder. The individual must experience four or more
symptoms (e.g., sweating, palpitations, feeling of choking, chest
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TABLE 17.1 | Common Anxiety Disorders: Characteristics

GENERALIZED ANXIETY

FEATURE PANIC DISORDER DISORDER

Epidemiology Prevalence is 0.2-10%; Prevalence is 2-4%. Sex ratio
Eight times more common equal before puberty, but
and of early onset in family higher in female following
e - puberty. Genetic factors play
individuals than general orjly a modest role in the
population. etiology.

Onset Average age at onset is 20-24 The average age at onset is
years; <0.4% onset before 14 10 years.
years of age.

Differential Anxiety disorder due to a Other anxiety disorders,

diagnosis general medical condition. OCD, PTSD, and depressive,

Co-morbidities

Substance-related anxiety
disorder due to caffeine or
other stimulants.

Separation anxiety disorder
(common). Agoraphobia,

bipolar, and psychotic
disorders. Substance-related
(caffeine and sedative-
hypnotic withdrawal).

Unipolar depression and
other anxiety disorders.

SEPARATION ANXIETY
DISORDER

Prevalence is 3-4% of
children and adolescents.
The sex ratio is almost
equal. Heritability of SAD is
greater for girls than for
boys.

The average age at onset is
7 years.

Other anxiety disorders and
conduct, impulse-control,
and disruptive behavior
disorders.

GAD and specific phobia.

SPECIFIC PHOBIA

Prevalence is 5% in children
and approximately 16% in
adolescence. Sex ratio is 2:1
females:males. Increased risk
of specific phobias in
first-degree relatives of
patients with specific
phobias.

Varies

Agoraphobia, panic
disorder, OCD, and PTSD.

Depression and other
anxiety disorders.

substance use, major
depression, OCD, and other
anxiety disorders. Asthma
patients have a high
incidence of panic attacks.

Frequently chronic with a
relative high rate of suicide
attempts and completions.

Prognosis

One study showed that 65%
of children cease to have the
diagnosis in 2 years.

Social phobia in childhood
may become associated with
alcohol abuse in
adolescence.

Variable. The majority of
children are not diagnosed
with significant anxiety
disorders as adults.

GAD, Generalized anxiety disorder; OCD, obsessive-compulsive disorder; PTSD, post-traumatic stress disorder; SAD, separation anxiety disorder.

pain, trembling/shaking, chills, paresthesias, fear of dying, fear
of losing control, derealization, dizziness, nausea, or shortness
of breath) during the attack. At least 1 month of persistent
worrying about having another panic attack and/or a significant
behavioral change following an attack (e.g., attempting to avoid
another attack, avoidance of triggers such as exercise) is required
to make the diagnosis.

Panic disorder often begins in adolescence or early adult-
hood. Symptom severity varies greatly. In children, the most
commonly experienced symptoms include shortness of breath,
palpitations, chest pain, a choking sensation, and a fear of losing
control or going “crazy” Symptoms may be brief or may last
for prolonged periods of time; however, they generally last less
than 15 minutes. Patients may believe that they are experiencing
an acute medical condition (e.g., a heart attack).

Agoraphobia is a disorder marked by anxiety or fear of
situations where escape is difficult or would draw unwanted
attention to the person. This is limited to situations involving two
or more of five specific situations: fear/anxiety about the use of
public transportation, being in open spaces, being in enclosed
spaces, standing in line or being in a crowd, or being outside
of the home alone. Agoraphobia is often persistent and can
leave people homebound. While agoraphobia does commonly
occur with panic disorder, a substantial number of individuals
experience agoraphobia without panic symptoms. First onset of
agoraphobia is rare in children but more commonly presents
in adolescence. Females are approximately twice as likely to
experience the disorder. Agoraphobia is a chronic condition. In
children, being outside of the home alone and worries regarding
becoming lost are common complaints.

Generalized anxiety disorder (GAD) is characterized by
6 or more months of persistent, excessive worry and anxiety
about a variety of situations or activities. The worries should
be multiple, not paroxysmal, not focused on a single theme
and should cause significant impairment. The anxiety must
be accompanied by at least one of the following symptoms:
restlessness, fatigue, concentration difficulties, irritability, muscle
tension, or sleep disturbance. Physiological signs of anxiety are
often present, including shakiness, trembling, and myalgias.
Gastrointestinal symptoms (nausea, vomiting, diarrhea) and
autonomic symptoms (tachycardia, shortness of breath) also
commonly coexist. In children and adolescents, the specific
symptoms of autonomic arousal are less prominent. Symptoms
are often related to school performance or sports. Patients also
commonly present with concerns about punctuality and may be
perfectionistic. Children with GAD are often exceedingly self-
conscious, have low self-esteem, and have more sleep disturbance
than patients with other kinds of anxiety disorder. Care must
be taken to elicit internalizing symptoms of negative cognitions
about the self (hopelessness, helplessness, worthlessness, suicidal
ideation), as well as those concerning relationships (embar-
rassment, self-consciousness) and associated with anxieties.
Inquiry about eating, weight, energy, and interests should also
be performed to eliminate a mood disorder. GAD is slightly
male predominant prior to puberty, but by adolescence, females
outnumber males.

Unspecified anxiety disorder is a common condition in
clinical practice. This diagnosis is used when there is impairing
anxiety or phobic symptoms that do not meet full criteria for
another anxiety disorder.



TABLE 17.2 | Diagnostic and Statistical Manual of Mental

Disorders-5 Diagnostic Criteria for
Separation Anxiety Disorder

A. Developmentally inappropriate and excessive fear or anxiety
concerning separation from those to whom the individual is
attached, as evidenced by at least three of the following:

1. Recurrent, excessive distress when anticipating or
experiencing separation from home or from major
attachment figures.

2. Persistent and excessive worry about losing major
attachment figures or about possible harm to them, such
as illness, injury, disasters, or death.

3. Persistent and excessive worry about experiencing an
untoward event (e.g., getting lost, being kidnapped, having
an accident, becoming ill) that causes separation from a
major attachment figure.

4. Persistent reluctance or refusal to go out, away from home,
to school, to work, or elsewhere because of fear of
separation.

5. Persistent and excessive fear of or reluctance about being
alone or without major attachment figures at home or in
other settings.

6. Persistent reluctance or refusal to sleep away from home or
to go to sleep without being near a major attachment
figure.

7. Repeated nightmares involving the theme of separation.

8. Repeated complaints of physical symptoms (e.g.,
headaches, stomachaches, nausea, vomiting) when
separation from major attachment figures occurs or is
anticipated.

B. The fear, anxiety, or avoidance is persistent, lasting at least 4
weeks in children and adolescents and typically 6 months or
more in adults.

C. The disturbance causes clinically significant distress or
impairment in social, academic, occupational, or other
important areas of functioning.

D. The disturbance is not better explained by another mental
disorder, such as refusing to leave home because of excessive
resistance to change in autism spectrum disorder, delusions or
hallucinations concerning separation in psychotic disorders,
refusal to go outside without a trusted companion in
agoraphobia, worries about ill health or other harm befalling
significant others in generalized anxiety disorder, or concerns
about having an illness in illness anxiety disorder.

Reprinted with permission from the Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. (Copyright 2013). American Psychiatric Association; 2013:190-191.
All rights reserved.

Separation anxiety disorder (SAD) is marked by excessive
distress or concern when separating from a major attachment
figure (Table 17.2). Most commonly, children and adolescents
express vague somatic symptoms (e.g., headaches, abdominal
pain, fatigue) in an attempt to avoid going to school or leaving
their home. Patients may have a valid or an irrational concern
about a parent or have had an unpleasant experience in school,
and the prospect of returning to school provokes extreme
anxiety and escalating symptoms. Children may refuse to
go to school or leave their home. Children with SAD may
require constant attention and present with struggles with
separation at bedtime. SAD is a strong (78%) risk factor for
developing problems in adulthood, such as panic disorder,
agoraphobia, and depression. SAD may be highly heritable
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with community samples estimating such genetic rates as high
as 73%.

Selective mutism is present in up to 1% of children who
consistently fail to speak in one or more social settings despite
adequate receptive and expressive language skills. Symptoms are
present for at least 1 month and interfere with educational or
occupational achievement or social communication. Children
with selective mutism will often speak at home in the presence
of first-degree relatives but may refuse to speak to extended
family or others in their environment. Between 25% and 50% of
children with selective mutism exhibit some history of speech
delay or speech disorder. Identification of selective mutism
commonly occurs in kindergarten or first grade when there is
an increased demand on speech and social interaction. Children
of immigrants (who are non-English speaking) and a parental
history of reticence and/or social anxiety are often found in
children with selective mutism.

Specific phobias are marked, persistent fears of specific
things/objects or situations that often lead to avoidance behav-
iors. The associated anxiety is almost always felt immediately
when the person is confronted with the feared object or situation.
The greater the proximity or the more difficult it is to escape,
the higher the anxiety. Many patients have had actual fearful
experiences with the object or situation (traumatic event). The
response to the fear can range from limited symptoms of anxiety
to full panic attacks. Children may not recognize that their fears
are out of proportion to the circumstances, unlike adolescents
and adults, and express their anxiety as crying, tantrums, freez-
ing, or clinging. Many fears are normal in childhood; therefore
only fears lasting greater than 6 months in duration should be
considered diagnostically for children. Specific fears may be
related to animals/insects, natural events (storms, flooding),
blood-related events (injections, needles, medical procedures),
situational events (elevator, airplane), or other circumstances/
events (loud sounds, clowns).

Social anxiety disorder (formerly social phobia) is a
common (~7% prevalence; girls predominate over boys) type
of phobia characterized by a marked and persistent fear of social
or performance situations in which embarrassment might occur
(Table 17.3). In children, this apprehension must be present with
peers and not just in the presence of adults. The vast majority of
individuals with this disorder are identified prior to 15 years of
age. Children appear to have a lower rate of negative cognitions
(e.g., embarrassment, overconcern, self-consciousness) than
adults. Left untreated or poorly treated, social anxiety disorder
can become immobilizing and result in significant morbidity
and functional impairments; however, approximately one third
of individuals experience remission of symptoms within 1 year
if untreated.

In the management of anxiety disorders, likely medical
conditions should be carefully excluded including hyperthyroid-
ism, medication side effects, substance abuse, or other medical
conditions. Additionally, screening for co-morbid psychiatric
disorders, such as mood disorders, eating disorders, tic disor-
ders, and disruptive, impulse-control, and conduct disorders
should occur. A collaborative history from multiple sources is
important, as the child may be unable to effectively communicate
symptoms. Screening with validated measures of anxiety can
often be helpful.

Pharmacotherapy is the most common approach to helping
those with anxiety. In general, for mild to moderate anxiety,
evidence-based psychotherapies and psychoeducation should
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TABLE 17.3 | Diagnostic and Statistical Manual of Mental

Disorders-V Diagnostic Criteria for Social
Anxiety Disorder (Social Phobia)

A. Marked fear or anxiety about one or more social situations in
which the individual is exposed to possible scrutiny by others.
Examples include social interactions (e.g., having a
conversation, meeting unfamiliar people), being observed
(e.g., eating or drinking), and performing in front of others
(e.g., giving a speech).

Note: In children, the anxiety must occur in peer settings and not
just during interactions with adults.

B. The individual fears that he or she will act in a way or show
anxiety symptoms that will be negatively evaluated (i.e., will be
humiliating or embarrassing; will lead to rejection or offend
others).

C. The social situations almost always provoke fear or anxiety.

Note: In children, the fear or anxiety may be expressed by crying,
tantrums, freezing, clinging, shrinking, or failing to speak in social
situations.

D. The social situations are avoided or endured with intense fear
or anxiety.

E. The fear or anxiety is out of proportion to the actual threat
posed by the social situation and to the sociocultural context.

F. The fear, anxiety, or avoidance is persistent, typically lasting
for 6 months or more.

G. The fear, anxiety, or avoidance causes clinically significant
distress or impairment in social, occupational, or other
important areas of functioning.

H. The fear, anxiety, or avoidance is not attributable to the
physiological effects of a substance (e.g., a drug of abuse, a
medication) or another medical condition.

I. The fear, anxiety, or avoidance is not better explained by the
symptoms of another mental disorder, such as panic disorder,
body dysmorphic disorder, or autism spectrum disorder.

J. If another medical condition (e.g., Parkinson disease, obesity,
disfigurement from burns or injury) is present, the anxiety or
avoidance is clearly unrelated or is excessive.

Specify if:

Performance only: If the fear is restricted to speaking or
performing in public.

Reprinted with permission from the Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. (Copyright 2013). American Psychiatric Association. 2013:202-203.
All rights reserved.

be used first. Combined therapy usually has better efficacy
than psychotherapy and psychopharmacology alone. Cogni-
tive and behavioral therapy (e.g., systematic desensitization,
exposure techniques, operant conditioning, modeling, and
cognitive restructuring) can be beneficial in a variety of anxiety
disorders. Children with anxiety disorders are often less tolerant
of medication side effects. Supportive therapy may help them
maintain treatment regimens and increase compliance rates.
Care coordination with a patient’s school is often recom-
mended and necessary. Reassurance that the patient does not
have a life-threatening illness is important. Other psychosocial
treatments that have demonstrated efficacy include stress
management, supportive therapies, and biofeedback. Emphasis
is placed on decreasing morbidity through proper treatment.
Selective serotonin reuptake inhibitors (SSRIs) are the
medications of choice. The SSRIs approved for children by

the U.S. Food and Drug Administration are fluoxetine, sertra-
line, and fluvoxamine. They can initially exacerbate anxiety or
even panic symptoms, and tricyclic antidepressants have also
shown eflicacy. Benzodiazepines (alprazolam and clonazepam)
include a risk of causing disinhibition in children. Alpha-
2a-agonists (guanfacine and clonidine) may also be useful if
autonomic symptoms are present. Anticonvulsant agents (gaba-
pentin, topiramate, and oxcarbazepine) are used when other
agents are ineffective, and -Blockers help with performance
anxiety.

Co-occurrence of the inattentive type of attention-deficit/
hyperactivity disorder and an anxiety disorder is common.
When using a stimulant, it is advisable to start at a low dose,
increasing slowly to minimize the risk of increasing anxiety.
Additionally, careful monitoring of sleep is important.

Depressive Disorders and
Bipolar Disorders

Depressive disorders and bipolar and related disorders comprise
new categories in the DSM-5 and have been divided into separate
sections in the newest edition. Several new diagnoses have
been included in each chapter to aid with diagnostic clarity
and assist in limiting overdiagnosis of some conditions, such
as bipolar disorder in children.

Major depressive disorder (MDD) requires a minimum of
2 weeks of symptoms including either depressed mood or loss
of interest or pleasure in nearly all activities. Four additional
symptoms must also be present (Table 18.1). In children and
adolescents, a new onset of irritability and/or restlessness may be
present instead of depressed mood. Furthermore, many children/
adolescents complain of pervasive boredom. A change in appetite
(usually decreased but can be increased) with carbohydrate
craving, with or without accompanying weight changes, and
sleep disturbance along with somatic complaints (fatigue,
vague aches and pains) may also be present. Furthermore, a
key indicator in children may be declining performance in
school. Psychotic symptoms, seen in severe cases of MDD, are
generally mood-congruent (e.g., derogatory auditory hallucina-
tions, guilt associated delusional thinking). Suicidal thoughts
and attempts are common and should be evaluated. A prior
history of suicidal thoughts/attempts and prominent feelings of
hopelessness are risk factors that should be closely monitored.

Previously a bereavement exclusion existed in making a
diagnosis of MDD. Current evidence suggests that although
most people experience bereavement following a significant loss
(e.g., loss of a loved one, financial ruin, etc.) without developing
depression, many do, in fact, experience depressive symptoms
related to depression. As such, evidence suggests that treatments
for MDD and MDD with bereavement are often likely to help
with the remittance of symptoms.

The prevalence of MDD in prepubertal children is approxi-
mately 2% with a 1:1 female-to-male ratio. In adolescence the
prevalence is approximately 5% with a female-to-male ratio
of 2:1 (similar to adults). If untreated, major depression can
become chronic in 10% of patients.
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TABLE 18.1 | Diagnostic and Statistical Manual of Mental

Disorders-5 Diagnostic Criteria for Major
Depressive Disorder

A. Five (or more) of the following symptoms have been present
during the same 2-week period and represent a change from
previous functioning; at least one of the symptoms is either (1)
depressed mood or (2) loss of interest or pleasure.

Note: Do not include symptoms that are clearly attributable to
another medical condition.

1. Depressed most of the day, nearly every day, as indicated
by either subjective report (e.g., feels sad, empty, hopeless)
or observation made by others (e.g., appears tearful).

Note: In children and adolescents, can be irritable mood.

2. Markedly diminished interest or pleasure in all, or almost
all, activities most of the day, nearly every day (as indicated
by either subjective account or observation).

3. Significant weight loss when not dieting or weight gain
(e.g., a change of more than 5% of body weight in a
month), or decrease or increase in appetite nearly every day.
Note: In children, consider failure to make expected weight
gain.

4. Insomnia or hypersomnia nearly every day.

5. Psychomotor agitation or retardation nearly every day
(observable by others, not merely subjective feelings of
restlessness or being slowed down).

6. Fatigue or loss of energy nearly every day.

7. Feelings of worthlessness or excessive or inappropriate
guilt (which may be delusional) nearly every day (not merely
self-reproach or guilt about being sick).

8. Diminished ability to think or concentrate, or
indecisiveness, nearly every day (either by subjective
account or as observed by others).

9. Recurrent thoughts of death (not just fear of dying),
recurrent suicidal ideation without a specific plan, or a
suicide attempt or a specific plan for committing suicide.

B. The symptoms cause clinically significant distress or
impairment in social, occupational, or other important areas of
functioning.

C. The episode is not attributable to the physiological effects of
a substance or to another medical condition.

Reprinted with permission from the Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. (Copyright 2013). American Psychiatric Association; 2013:160-161.
All rights reserved.

Genetic predisposition for MDD is present with twin studies
showing 40-65% heritability. Additionally, family studies show
a twofold to fourfold increased risk for depression in offspring
of depressed parents. Other potential responsible factors for
depression include dysregulation of central serotonergic and/
or noradrenergic systems, hypothalamic-pituitary-adrenal axis
dysfunction, and the influence of pubertal sex hormones. Stress-
ful life events such as abuse and neglect have also been found
to precipitate MDD, especially in young children.

Anxiety-related disorders (up to 80% prevalence), substance-
related disorders (up to 30% prevalence), and conduct/disruptive
disorders (up to 20% prevalence) frequently present as co-morbid
with MDD. Onset of MDD in childhood is also more likely
to be related to bipolar symptoms versus adult-onset bipolar
disorder. This is especially true when a family history of bipolar
disorder is present.

Differential diagnoses for MDD are diverse. It is always
prudent to rule out mood disorder due to another medical
condition or substance-related mood disorders before consider-
ing MDD. Dysphoria and concentration concerns related to
untreated attention-deficit/hyperactivity disorder (ADHD)
may also be mistakenly diagnosed as depression. Medically,
conditions such as hypothyroidism, anemia, diabetes, and folate
and B, vitamin deficiencies need to be ruled out.

Persistent depressive disorder (formerly dysthymia and
chronic MDD) (prevalence rate 0.5-2.0%) is a chronic form
of depression characterized by a depressed or irritable mood
(subjectively or described by others) present for at least 1 year.
Two of the following symptoms are also required: changes in
appetite, sleep difficulty, fatigue, low self-esteem, poor concentra-
tion or difficulty making decisions, and feelings of hopelessness.
Approximately 70% of children and adolescents with persistent
depressive disorder eventually develop major depression.

Disruptive mood dysregulation disorder (DMDD) has been
added to DSM-5 and includes children ages 6-18 years who
present with a chronic (12 or more months) pattern of severe
irritability and behavioral dysregulation. The prevalence rate
of DMDD is not known; however, estimates based upon the
core feature of chronic irritability suggest a rate between 2%
and 5%. DMDD typically first presents in school-age children
and is more common among males. In distinguishing bipolar
disorder in children from DMDD, particular attention should
be given to the course of symptoms (with DMDD being chronic
and persistent and bipolar disorder presenting with episodic
mood changes). Co-morbidities with DMDD are relatively
high, and conditions such as conduct, impulse-control, and
disruptive behavior disorders should be assessed. Furthermore,
children and adolescents with DMDD may also present with
other mood concerns, anxiety, and/or autism spectrum disorder
symptoms and diagnoses.

Premenstrual dysphoric disorder (PDD) was also added
to DSM-5 and is marked by repeated irritability, anxiety, and
mood lability that presents during the premenstrual cycle and
remits near the onset of menses. Approximately 1.8-5.8% of
adult women are thought to experience PDD with adolescent
rates thought to be at a similar level. At least five physical
(e.g., sleep disturbance, breast tenderness, joint/muscle pain,
fatigue, appetite changes) and/or behavioral symptoms (e.g.,
affective lability, irritability, depressed mood, anxiety) must be
present. Symptoms typically peak near the onset of menses.
PDD differs from premenstrual syndrome in the number of
symptoms present and in regard to the affective symptoms
that are present. MDD is the most commonly presenting co-
morbidity. However, other conditions such as anxiety disorders,
allergies, migraine headaches, eating disorders, and substance
abuse disorders may worsen during the premenstrual period.

Unspecified depressive disorder is a diagnosis used when
patients have functionally impairing depressive symptoms that
do not meet criteria for another condition.

Numerous specifiers for depressive disorders may also be
identified. These include methods of noting additional struggles
with anxious distress, mixed features (including elevated mood/
hypomanic symptoms), melancholic features (loss of pleasure/
lack of reactivity to pleasurable stimuli), psychotic features,
and seasonal patterns (most common in northern or extreme
southern latitudes, in which depressive symptoms occur in
the late fall and early winter when the hours of daylight are
shortening).
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Treatment of depression involves psychopharmacological
approaches and/or psychotherapy. Regardless of the treatment
approach chosen, a thorough diagnostic interview and screening
measures should be completed. There are a variety of screening
tools such as Kovacs Children’s Depression Inventory (CDI)
that may be helpful. First-line pharmacological treatment
involves selective serotonin reuptake inhibitors (SSRIs) that have
demonstrated response rates of 50-70% despite high-placebo
response rates. Fluoxetine is the only medication approved by
the U.S. Food and Drug Administration (FDA) for treatment
in youth 8 years and older. However, many other “off label”
medications such as citalopram, escitalopram, paroxetine,
and venlafaxine have positive clinical trial results as well. An
antidepressant should be given an adequate trial (6 weeks at
therapeutic doses) before switching or discontinuing unless
there are serious side effects. For a first episode of depression
in children and adolescents, treatment for 6-9 months after
remission of symptoms is recommended. Patients with recurrent
or persistent depression may need to take antidepressants for
extended periods (years or even a lifetime). If a patient does
not respond to adequate trials of two or more antidepressants,
a child psychiatrist should be consulted. Following a thorough
evaluation, the psychiatrist may use augmentation strategies that
include other medications such as lithium, thyroid hormone,
lamotrigine, or bupropion.

For acute depression, more frequent office visits are indicated,
and the risks of medication (including suicidal and self-destructive
behaviors) should always be discussed with caregivers and the
patient. Higher frequency of monitoring should include regular
telephone calls and/or collaborative care with a psychotherapist.
Psychoeducation about the illness and a discussion about calling
immediately if new symptoms occur should be held with the
family. Notable side effects are thoughts of suicide, increased
agitation, or restlessness. Other side effects include headache,
dizziness, gastrointestinal symptoms, sleep cycle disturbance,
sexual dysfunction, akathisia, serotonin syndrome, and risk of
increased bruising (due to platelet inhibition).

In 2004, the FDA issued warnings regarding the potential
for increased suicidal thoughts and/or behaviors when using
an antidepressant. The data suggest that antidepressants pose
a 4% risk, versus a 2% risk in placebo. An increase in suicides
in children and adolescents since that year has many experts
believing that it might be related to lowered prescription rates
of antidepressants and resultant untreated depression. Substance
use, concomitant conduct problems, and impulsivity increase
the risk of suicide.

Psychotherapy appears to have good efficacy in mild to
moderate depression. In moderate to severe depression, com-
bined treatment with psychotherapy and medication has the
greatest rate of response, although in severe cases, the efficacy
was equivalent to medication alone. Cognitive-behavioral
therapy (CBT) and interpersonal therapies have received the
most empirical support. CBT involves a variety of behavioral
techniques and skills-building to mitigate cognitive distortions
and maladaptive processing. Interpersonal therapy focuses on
collaborative decisions between the therapist and patient and
is based on the exploration and recognition of precipitants of
depression. Family therapy is often used as an adjunct to other
treatments for depression. Light therapy has been shown to
be beneficial for seasonal variants of MDD. Electroconvulsive
therapy (ECT) is also used in refractory and life-threatening
depression.

Suicide is a fatal complication of MDD and surpasses
motor vehicle accidents as a cause of death in adolescents.
It has high prevalence among high school students with 20%
having contemplated suicide and 8% having attempted suicide
each year. While the risk of suicide during an MDD episode is
high, it can be paradoxically higher during start of treatment,
as energy and motivation improve with cognitive recovery from
depression.

Treatment is targeted toward decreasing morbidity and
suicide. Along with treatments mentioned previously, modali-
ties such as hospitalization, partial hospitalization, therapeutic
after-school programs, or group therapies may be needed.

BIPOLAR AND RELATED DISORDERS

Bipolar I disorder (BD) consists of distinct periods of mania
(elevated, expansive, or irritable moods and distractibility) and
persistent goal-directed activity or energy (Table 18.2) that may
alternate with periods of severe depression (Table 18.3).

To diagnose mania associated with BD, euphoria (elevated
or expansive mood) with three additional symptoms or irritable
mood with four additional symptoms are required. Children
and adolescents with euphoric mood often present as bubbly,
giggly, and “over-the-top” happy, to a degree that is socially
unacceptable to others. Grandiosity in children is often dramatic,
and they may believe they are superior to others in activities,
sports, or academics even when it is obvious that it is not true.
Racing thoughts and concentration difficulties are common in
BD and speech can be loud and pressured. Periods of extreme
rage may also present. Children with BD often present with
rapid shifts in mood or lability over brief time frames (e.g.,
shifting between euphoria and dysphoria or irritability).

A decreased need for sleep without fatigue is a hallmark
of mania. There are no other diagnoses where a child has a
greatly decreased amount of total sleep (compared with age-
appropriate norms) and is not fatigued. Sleep deprivation,
substance abuse, and antidepressants may trigger mania. BD
onset often begins with an episode of depression. Mania rarely
occurs prior to adolescence. It is estimated that 33% of youth
will develop BD within 5 years of a depressive episode and 20%
of all patients with BD will experience their first manic episode
during adolescence. Hypomania is used to describe a period
of more than 4 but fewer than 7 days of manic symptoms. It
also is used, less specifically, to describe less intense mania. The
prevalence of psychosis in adolescents with BD (most often
auditory hallucinations) is 16-60%. Although high, it is still
less than its prevalence in adult BD.

Bipolar II disorder includes at least one current or past full
major depressive episode and at least one period of current or
past hypomania. Unspecified bipolar and related disorder is
used to describe prominent symptoms of BD that do not meet
full diagnostic criteria or when historical information is unclear
or insuflicient to make a specific diagnosis.

Cyclothymic disorder is a chronic (greater than 1 year)
mood disorder characterized by several periods of hypomanic
symptoms and depressive symptoms (which do not have to
meet the full diagnostic criteria for hypomania or a depres-
sive episode, respectively). The lifetime prevalence rate for
cyclothymic disorder is around 1%. Childhood rates are not
clearly established. The male to female ratio for the disorder is
fairly equal, and in children, the mean age of onset is 6.5 years.
ADHD has a strong co-morbidity with cyclothymic disorder
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TABLE 18.2| Diagnostic and Statistical Manual of Mental

Disorders-5 Diagnostic Criteria for a Manic
Episode

TABLE 18.3 | Diagnostic and Statistical Manual of Mental
Disorders-5 Diagnostic Criteria for a Major

A. A distinct period of abnormally and persistently elevated,
expansive, or irritable mood and abnormally and persistently
increased goal-directed activity or energy, lasting at least 1 wk
and present most of the day, nearly every day (or any duration
if hospitalization is necessary).

B. During the period of mood disturbance and increased energy
or activity, three (or more) of the following symptoms (four if
the mood is only irritable) are present to a significant degree
and represent a noticeable change from usual behavior:

1. Inflated self-esteem or grandiosity.

2. Decreased need for sleep (e.g., feels rested after only 3
hours of sleep).

More talkative than usual or pressure to keep talking.

4. Flight of ideas or subjective experience that thoughts are
racing.

5. Distractibility (i.e., attention too easily drawn to
unimportant or irrelevant external stimuli), as reported or
observed.

6. Increase in goal-directed activity (either socially, at work or
school, or sexually) or psychomotor agitation (i.e.,
purposeless non-goal-directed activity).

7. Excessive involvement in activities that have a high
potential for painful consequences (e.g., engaging in
unrestrained buying sprees, sexual indiscretions, or foolish
business investments).

C. The mood disturbance is sufficiently severe to cause marked
impairment in social or occupational functioning or to
necessitate hospitalization to prevent harm to self or others, or
there are psychotic features.

D. The episode is not attributable to the physiological effects of
a substance (e.g., a drug of abuse, a medication, other
treatment) or to another medical condition.

Note: A full manic episode that emerges during antidepressant
treatment (e.g., medication, electroconvulsive therapy) but
persists at a fully syndromal level beyond the physiological effect
of that treatment is sufficient evidence for a manic episode and,
therefore, a bipolar | diagnosis.

Note: Criteria A-D constitute a manic episode. At least one
lifetime manic episode is required for the diagnosis of bipolar |
disorder.

Reprinted with permission from the Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. (Copyright 2013). American Psychiatric Association; 2013:124.
All rights reserved.

in children. Other disorders, including sleep disorders and
substance-related disorders, should be carefully assessed.

Numerous specifiers for bipolar disorders may also be
identified. These include methods of noting additional struggles
with anxious distress, mixed features (including elevated mood/
hypomanic symptoms), melancholic features (loss of pleasure/
lack of reactivity to pleasurable stimuli), psychotic features,
seasonal patterns, and rapid cycling (four or more mood episodes
during a 12-month period).

It is estimated that 1% of children and adolescents meet
diagnostic criteria for BD. According to retrospective studies,
60% of BD onset occurs before 20 years of age, although it is
often not until adulthood that BD is diagnosed. Although BD in
adults tends to be gender neutral, it is estimated that prepubertal
BD is almost four times more frequently diagnosed in boys.

Depressive Episode

A. Five (or more) of the following symptoms have been present
during the same 2-week period and represent a change from
previous functioning; at least one of the symptoms is either (1)
depressed mood or (2) loss of interest or pleasure.

Note: Do not include symptoms that are clearly attributable to
another medical condition.

1. Depressed mood most of the day, nearly every day, as
indicated by either subjective report (e.g., feels sad, empty,
or hopeless) or observation made by others (e.g., appears
tearful). Note: In children and adolescents, can be irritable
mood.

2. Markedly diminished interest or pleasure in all, or almost
all, activities most of the day, nearly every day (as indicated
by either subjective account or observation).

3. Significant weight loss when not dieting or weight gain
(e.g., a change of more than 5% of body weight in a
month), or decrease or increase in appetite nearly every
day. Note: In children, consider failure to make expected
weight gain.

Insomnia or hypersomnia nearly every day.

Psychomotor agitation or retardation nearly every day
(observable by others; not merely subjective feelings of
restlessness or being slowed down).

6. Fatigue or loss of energy nearly every day.

Feelings of worthlessness or excessive or inappropriate
guilt (which may be delusional) nearly every day (not merely
self-reproach or guilt about being sick).

8. Diminished ability to think or concentrate, or
indecisiveness, early every day (either by subjective account
or as observed by others).

9. Recurrent thoughts of death (not just fear of dying),
recurrent suicidal ideation without a specific plan, or a
suicide attempt or a specific plan for committing suicide.

B. The symptoms cause clinically significant distress or
impairment in social, occupational, or other important areas of
functioning.

C. The episode is not attributable to the physiological effects of
a substance or another medical condition.

Reprinted with permission from the Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. (Copyright 2013). American Psychiatric Association; 2013:125.
All rights reserved.

Familial etiology with a family history of mental illness,
including MDD, BD, schizophrenia, or ADHD, is common in
BD. A first-degree relative with BD leads to a 10-fold increase
in a child’s chance of developing BD. An earlier onset of BD
in a parent increases the risk of early onset BD in offspring
with a more chronic and debilitating course that may be less
responsive to treatment. The differential diagnosis for BD
includes ADHD, MDD, conduct disorder (CD), mood disorder
due to a general medical condition, substance-related mood
disorder, and schizophrenia.

Patients with BD often have concurrent conditions that
warrant treatment. ADHD occurs in approximately 60-90%
of children with BD. Anxiety disorders also commonly occur
with BD and do not respond to antimanic agents. Substance
abuse can precipitate and perpetuate mania and depression.
The alteration between highs and lows related to some types
of substance abuse often mimics BD. Patients with BD may
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also self-medicate in attempts to alleviate symptoms (with up
to 50% of BD patients presenting with alcohol use disorder). It
may be necessary to evaluate a patient in a substance-free state
to make an accurate diagnosis of BD. Many patients with BD
may meet criteria for CD due to aggression and impulsivity.
In distinguishing BD from CD, patients with BD generally
exhibit reactive aggression, whereas those with CD are more
likely to preplan crimes.

No laboratory or imaging studies can diagnose BD. Physical
examination, careful history, review of systems, and labora-
tory testing are done to rule out suspected medical etiologies,
including neurological and substance-related disorders.

Treatment of BD initially includes targeting acute symptoms.
If suicidal ideation and/or risk taking behaviors are present,
hospitalization may be necessary. Treatment typically involves a
variety of approaches depending upon the developmental level
of the child/adolescent. Multiple FDA-approved medications
including lithium, divalproex sodium, carbamazepine, olanzap-
ine, risperidone, quetiapine, ziprasidone, and aripiprazole are
available for adults with BD. Lithium is the oldest proven treat-
ment for mania in adults and has been used in acute episodes
and as a maintenance treatment in children and adolescents.
Common side effects of lithium include hypothyroidism,
polyuria, and acne. Anticonvulsants are also a first-line agent
(preferable for mixed or rapid cycling cases) for adults. They have
also been used effectively in youth, but are not FDA-approved
in children for BD. Periodic monitoring of blood levels for
select medications (lithium and divalproex sodium) can help
ensure both treatment safety and the receipt of therapeutic
amounts of the medication. Neuroleptics (e.g., risperidone,
olanzapine, quetiapine, aripiprazole, and ziprasidone) have
had positive results in youth with BD. The increased risk of
tardive dyskinesia should be considered in using such agents.
Benzodiazepines may also be helpful for alleviating insomnia
and agitation during acute mania.

Treating co-morbid psychiatric disorders must be done care-
fully. Stimulants may be used to treat ADHD once the patient has
been stabilized on a mood stabilizer. In contrast, antidepressants
should be avoided; if the youth is depressed or has significant
anxiety and is not responsive to other pharmacotherapy, cautious
use of antidepressants may be necessary. Careful monitoring
for manic reactivation, cycling, and suicidality is needed.

Cognitive and behavioral therapies are aimed at initially
improving adherence to medication treatments and ameliorating
anxiety and depressive symptoms. Psychoeducation and family
therapy may also be needed to stabilize the patient’s environ-
ment and improve prognosis. There should be ongoing safety
assessment. Additionally, patients may display struggles with
coping skills, impaired social/interpersonal relationships, and
developmental deficits due to poor learning while symptomatic;
therefore additional skills training and collaboration with the
child’s school regarding behavior management, special education
needs, and an appropriate individualized education plan may
also be needed.

When compared with depression, the rates of suicide
and suicidal ideation are even higher in BD. Forty percent
of children and 50% of adolescents with BD attempt suicide
with approximately 10-15% completing attempts. High levels of
irritability, impulsivity, and poor ability to consider consequences
(e.g., substance abuse) increase the risk of completed suicide.
Attempters are usually older, more likely to have mixed episodes
and psychotic features, co-morbid substance use, panic disorder,

nonsuicidal self-injurious behaviors, a family history of suicide
attempts, history of hospitalizations, and history of physical or
sexual abuse. Legal problems in adolescence is also a strong
predictor of suicide attempts, with approximately one fourth of
those attempting suicide having experienced legal concerns in
the preceding 12 months. Ensuring safety should always be the
first goal of treatment. Hospitalization, partial hospitalization,
intensive outpatient treatment, and intensive in-home services
are used as needed for stabilization and safety.

Obsessive-Compulsive Disorder

Obsessive-compulsive disorder (OCD) is characterized by
obsessions, compulsions, or both in the absence of another
psychiatric disorder that better explains the symptoms (Table
19.1). Obsessions are recurring intrusive thoughts, images, or
impulses. Compulsions are repetitive, nongratifying behaviors
that a person feels driven to perform in order to reduce or
prevent distress or anxiety. In children, rituals or compulsive
symptoms may predominate over worries or obsessions, and
the child may attempt to ignore or neutralize an obsessive
thought by performing compulsions. Symptoms may or may
not be recognized as being excessive or unreasonable. Some
of the most common examples of obsessions in children are
fears of contamination, fears of dirt/germs, repeated doubts, a
need for orderliness or precision, and aggressive thoughts.
Common compulsions include grooming rituals (e.g., handwash-
ing, showering, teeth brushing), ordering, checking, requesting
or demanding reassurance, praying, counting, repeating words
silently, and touching rituals.

Prevalence of OCD in children and adolescents ranges from
1% to 4%, increasing with age. Boys typically have an earlier age
of onset with approximately one quarter of boys being diagnosed
prior to 10 years of age. It is most commonly diagnosed between
the ages of 7 and 12 years. Symptoms typically have a gradual
onset. Twin studies suggest that obsessive-compulsive symptoms
are moderately heritable, with genetic factors accounting for
45-65% of variance.

Up to 50% of youth with OCD have at least one other
psychiatric illness. Some of the most common psychiatric co-
morbidities include mood and anxiety disorders (up to 75%),
behavioral disorders (attention-deficit/hyperactivity disorder
[ADHD] and oppositional defiant disorder) (up to 50%), tic
disorders (20-30%), hoarding disorder, developmental disorders,
body dysmorphic disorder, hypochondriasis, and obsessive-
compulsive personality disorder (OCPD).

Streptococcal infection causing inflammation in the basal
ganglia may account for 10% of childhood-onset OCD and
is a part of a condition historically referred to as pediatric
autoimmune neuropsychiatric disorders associated with streptococ-
cal (PANDAS) infection. PANDAS is a subtype of pediatric
acute-onset neuropsychiatric syndrome (PANS), which can, in
part, be distinguished by an abrupt onset of moderate to severe
OCD symptoms. Antistreptolysin O, antistreptococcal DNAase
B titers, and a throat culture assist in diagnosing a group A
beta-hemolytic streptococcal infection. Early antibiotic therapy
may help treat these cases.



TABLE 19.1 | Diagnostic and Statistical Manual of Mental

Disorders-5 Criteria for Diagnosis of
Obsessive-Compulsive Disorder

A. Presence of either obsessions or compulsions, or both.
Obsessions are defined by (1) and (2).

1. Recurrent and persistent thoughts, urges, or images that are
experienced at some time during the disturbance as intrusive
and unwanted, and that in most individuals cause marked
anxiety or distress.

2. The individual attempts to ignore or suppress such thoughts,
urges, or images or to neutralize them with some other
thought or action (i.e., by performing a compulsion).

Compulsions are defined by (1) and (2).

1. Repetitive behaviors (e.g., handwashing, ordering, checking) or
mental acts (e.g., praying, counting, repeating words silently)
that the individual feels driven to perform in response to an
obsession or according to rules that must be applied rigidly.

2. The behaviors or mental acts are aimed at preventing or
reducing anxiety or distress or preventing some dreaded
event or situation; however, these behaviors or mental acts are
not connected in a realistic way with what they are designed
to neutralize or prevent or are clearly excessive.

Note: Young children may not be able to articulate the aims of
these behaviors or mental acts.

B. The obsessions or compulsions are time-consuming (taking >1
hour a day); or cause clinically significant distress or
impairment in social, occupational, or other important areas of
functioning.

C. The obsessive-compulsive symptoms are not attributable to
the physiological effects of a substance (e.g., a drug of abuse,
a medication) or a general medical condition.

D. The disturbance is not better explained by the symptoms of
another mental disorder (e.g., excessive worries, as in
generalized anxiety disorder; preoccupation with appearance,
as in body dysmorphic disorder; difficulty discarding or parting
with possessions, as in hoarding disorder; hair pulling, as in
trichotillomania; skin picking, as in excoriation; stereotypies, as
in stereotypical movement disorder; ritualized eating behavior,
as in eating disorders; preoccupation with substances or
gambling, as in substance-related and addictive disorders;
preoccupation with having an illness, as in illness anxiety
disorder; sexual urges or fantasies, as in paraphilic disorders;
impulses, as in disruptive, impulse-control, and conduct
disorders; guilty ruminations, as in major depressive disorder;
thought insertion or delusional preoccupations, as in
schizophrenia spectrum and other psychotic disorders; or
repetitive patterns of behavior, as in autism spectrum

disorder).
Specify if:

With good or fair insight: The individual recognizes that
obsessive-compulsive disorder beliefs are definitely or probably
not true or that they may or may not be true.

With poor insight: The individual thinks obsessive-compulsive
disorder beliefs are probably true.

With absent insight/delusional beliefs: The individual is
completely convinced that obsessive-compulsive disorder beliefs
are true.

Specify if:

Tic related: The individual has a current or past history of a tic
disorder.

Reprinted with permission from the Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. (Copyright 2013). American Psychiatric Association. 2013:237.
All rights reserved.
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OCD has been linked to a disruption in the brain’s serotonin,
glutamate, and dopamine systems. Overactivity in neural path-
ways involving orbital frontal cortex and the caudate nucleus
has been implicated in OCD.

Physical examination may reveal rough, cracked skin as
evidence of excessive handwashing. Other common complaints
might include a persistent fear of illness, expressed concerns
regarding the health of family members, and fear that something
bad will happen to someone.

The Yale-Brown Obsessive-Compulsive Scale (Y-BOCS) is
regarded as the gold standard measure of obsessive-compulsive
symptom severity. Although somewhat lengthy, it can be helpful
in the clinical setting. Additionally, there are numerous other
diagnostic questionnaires available to assist in making an
accurate diagnosis.

Cognitive-behavioral therapy (CBT) involving exposure and
response prevention is considered the treatment of choice in
mild to moderate cases. CBT provides durability of symptom
relief and avoidance of potential pharmacotherapy-associated
side effects. As with anxiety disorders, CBT is at least as good,
if not better, than medications. The combination of medications
and CBT has shown the best response. CBT typically involves
gradually exposing the child to their fear/obsession paired with
strategies that target preventing the child from performing the
unwanted ritual/compulsion. Over time with repeated exposure
and response prevention, the urge to repeat the compulsion(s)
dissipates.

Selective serotonin reuptake inhibitors (SSRIs) are recom-
mended for higher severity of symptoms and complications
with co-morbidities or when cognitive or emotional ability
are insufficient to demonstrate success in CBT. Additionally, if
quality CBT is not available, treatment with medications alone
while psychotherapy referral is pursued is a reasonable choice.

SSRI (e.g., paroxetine, fluoxetine, fluvoxamine, sertraline,
citalopram, and escitalopram) treatment is generally thought to
show a favorable risk-to-benefit ratio in OCD. Side effects such as
activation, akathisia, disinhibition, impulsivity, and hyperactivity
may be seen. Monitoring of height may be advisable due to
possible growth suppression associated with the SSRIs.

Common protocols suggest three trials of an SSRI and, if
unsuccessful, clomipramine can be tried next. Careful monitor-
ing of potential anticholinergic side effects, lowering of blood
pressure, and EKG monitoring is necessary. Combination therapy
using an SSRI with an antipsychotic medication (risperidone or
another atypical antipsychotic) may also be considered, especially
with specific co-morbidities (e.g., tic disorders). Antipsychotics
are also useful when the intrusive thoughts associated with
OCD become nearly delusional in nature. Psychostimulants
may be used with co-morbid ADHD, even though there is a
risk that they may increase obsessional symptoms and tics.
Children should be closely monitored for suicidal thoughts,
as such ideation is not uncommon, increasing with symptom
severity and depressive co-morbidities.

Most responders exhibit partial response only, and as many as
one third of young people with OCD are refractory to treatment.
Poor prognostic factors include co-morbid psychiatric illness
and a poor initial treatment response.

Deep brain stimulation of the basal ganglia, through surgi-
cally implanted electrodes and surgical interventions (anterior
capsulotomy, anterior cingulotomy, subcaudate tractotomy, and
limbic leucotomy), are reserved for very severe cases or highly
refractory cases.
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The differential diagnosis for OCD includes MDD, other
obsessive-compulsive and related disorders (e.g., hoarding,
trichotillomania), psychotic disorders, tic disorders, other
anxiety disorders, and OCPD. Although some children with
OCD may have poor insight, they typically present with clear
obsessions/compulsions that distinguish them from delusions.
They lack hallucinations, which help to distinguish them from
schizophrenia spectrum disorders. This may be at times difficult
to discern. For instance, a delusional fixation on appearance in
body dysmorphic disorder and impulsive hair pulling to relieve
anxiety or tension in trichotillomania can be confused with
OCD. OCPD is a character style involving preoccupation with
orderliness, perfectionism, and control. It can be distinguished
from OCD in that no true obsessions or compulsions are present
in OCPD. However, if symptoms of both conditions are present,
they can be co-morbid, although this is rare.

Autism Spectrum Disorder and
Schizophrenia Spectrum
Disorders

The previous classification of four separate disorders, autism,
Asperger syndrome, childhood disintegrative disorder, and

TABLE 20.1 | Diagnostic and Statistical Manual of Mental Disorders-5 Diagnostic Criteria for Autism Spectrum Disorder

pervasive developmental disorder not otherwise specified, have
been combined in the DSM-5 under the category of autism
spectrum disorder (ASD; Table 20.1). Specifiers of symptom
severity in regard to core deficits in the domains of social
communication impairments and restricted, repetitive patterns
of behavior (RRPB) are also provided. A diagnosis of social
(pragmatic) communication disorder (SCD) may be made in
the absence of RRPBs.

Onset of ASD is in infancy and preschool years. Hallmarks
of ASD include impaired communication and impaired social
interaction as well as stereotypical behaviors, interests, and
activities. Intellectual disability is common (~38% according to
Centers for Disease Control and Prevention [CDC] estimates);
although the majority of children demonstrate average to high
intelligence scores, they often show uneven abilities.

ASD is seen in approximately 1% of the population with
equal prevalence rates among all racial and ethnic groups. Boys
appear to be diagnosed much more frequently than girls (4:1
ratio); however, girls with the disorder tend to be more severely
affected regarding intellectual abilities and symptom severity.

ASD is characterized by lifelong marked impairment in
social interaction and social communication in addition to
RRPBs. Approximately 20% of parents report relatively normal
development until 1-2 years of age, followed by a steady or
sudden decline. In infants with ASD there is delayed or absent
social smiling. The young child may spend hours in solitary
play and be socially withdrawn with indifference to attempts
at communication. Patients with autism often are not able to

A. Persistent deficits in social communication and social interaction across multiple contexts, as manifested by the following, currently or by

history:

1. Deficits in social-emotional reciprocity.

2. Deficits in nonverbal communicative behaviors used for social interaction.

3. Deficits in developing, maintaining, and understanding relationships.

B. Restricted, repetitive patterns of behavior, interests, or activities, as manifested by at least two of the following, currently or by history:

1. Stereotyped or repetitive motor movements, use of objects, or speech.

2. Insistence on sameness, inflexible adherence to routines, or ritualized patterns of verbal or nonverbal behavior.

3. Highly restricted, fixated interests that are abnormal in intensity or focus.

4. Hyper- or hyporeactivity to sensory input or unusual interest in sensory aspects of the environment.

C. Symptoms must be present in the early developmental period (but may not become fully manifest until social demands exceed limited

capacities or may be masked by learned strategies in later life).

D. Symptoms cause clinically significant impairment in social, occupational, or other important areas of current functioning.

E. These disturbances are not better explained by intellectual disability (intellectual developmental disorder) or global developmental
delay. Intellectual disability and spectrum disorder frequently co-occur; to make co-morbid diagnoses of autism spectrum disorder and
intellectual disability, social communication should be below that expected for general developmental level.

Note: Individuals with a well-established Diagnostic and Statistical Manual of Mental Disorders-IV diagnosis of autistic disorder, Asperger
disorder, or pervasive developmental disorder not otherwise specified should be given the diagnosis of autism spectrum disorder.
Individuals who have marked deficits in social communication but whose symptoms do not otherwise meet criteria for autism spectrum
disorder should be evaluated for social (pragmatic) communication disorder.

Specify if:
With or without accompanying intellectual impairment

With or without accompanying language impairment

Associated with a known medical or genetic condition or environmental factor

Associated with another neurodevelopmental, mental, or behavioral disorder

With catatonia (refer to the criteria for catatonia associated with another mental disorder)

Reprinted with permission from the Diagnostic and Statistical Manual of Mental Disorders. 5th ed. (Copyright 2013). American Psychiatric Association. 2013:50-51.

All rights reserved.
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understand nonverbal communication (e.g., eye contact, facial
expressions) and do not interact with people as significantly dif-
ferent from objects. Communication and speech often are delayed
and, when present, may be marked by echolalia (repetition of
language of others), perseveration (prolonged repetition of words
or behaviors of others), pronoun reversal, nonsense rhyming,
and other abnormalities. Intense absorbing interests, ritualistic
behavior, and compulsive routines are characteristic, and their
disruption may invoke behavioral dysregulation. Self-injurious
behaviors (head banging, biting), repetitive motor mannerisms
(rocking, lining up objects, simple motor stereotypies), and
hyperreactivity/hyporeactivity to their environment (diminished
response to pain, adverse reactions to sounds/textures, or unusual
visual inspection of objects) may be noted.

Although the full etiology of ASD is unknown, it is largely
considered a genetic disorder. There is an increased risk of ASD
in siblings compared to the general population. Twin studies
have revealed high levels of concordance (36-95%) for identical
twins. Family studies reveal prevalence rates of between 2% and
18% in siblings, and when absent, there may be increased risk
for other language, learning, and social development problems.

It has been proposed that brain connectivity is adversely
affected. Abnormalities in the limbic system, temporal, and
frontal lobes have been suggested. Some postmortem studies
reveal abnormalities in the brain microarchitecture, size, and
neuronal packing. Functional magnetic resonance imaging
(fMRI) studies show that hypoactivity of the fusiform gyrus
of the amygdala, a location involved in face processing tasks
and facial expression recognition involved in social and affective
judgments, may be impacted in ASD.

There are no definitive laboratory studies for ASD, but they
can help rule out other diagnoses. A hearing test (may account
for the language deficits), chromosomal testing (to identify
fragile X syndrome, tubular sclerosis, and genetic polymor-
phisms), congenital viral infections, and metabolic disorders
(phenylketonuria) should be performed. Electroencephalography
abnormalities may be seen in 20-25% of children with ASD,
but they are not diagnostic.

The American Academy of Pediatrics (AAP) recommends
screening for autism at 18 and 24 months of age. There are
numerous screening measures that may be employed (e.g.,
Childhood Autism Rating Scale [CARS], Modified Checklist
for Autism in Toddlers [M-CHAT], Gilliam Autism Rating
Scale [GARS], and Screening Tool for Autism in Toddlers and
Young Children [STAT]) to assist with appropriate referral for
diagnostic evaluation. “Gold standard” psychological measures
such as the Autism Diagnostic Observation Schedule (ADOS)
and Autism Diagnostic Interview (ADI) are commonly recom-
mended to confirm a diagnosis. Other measures of language,
adaptive skills, and intelligence may also be administered if ASD
is suspected. Psychological tests in children with ASD often show
strengths in nonverbal tasks (e.g., puzzles) and marked deficiency
in verbal cognitive abilities. Speech pathology consultation can
be helpful in evaluating the communication difficulties.

Common psychiatric co-morbidities include intellectual
disability, language/communication disorders, anxiety disor-
ders, attention-deficit/hyperactivity disorder, developmental
coordination disorder, and depressive disorders. Other medical
complexities commonly seen in children with ASD include
seizure disorder, sleep disorders, and gastrointestinal disorders
(constipation, food selectivity). Intellectual abilities and language
abilities are the strongest predictors of improved long-term
prognosis. The earliest studies of autism suggested a relatively

poor prognosis, with only a small number of individuals (1-2%)
being able to function independently as adults. Recent research
reveals major gains, but not a cure, with early diagnosis and
treatment.

SCD involves difficulties with the social use of verbal and
nonverbal communication. SCD involves struggles with using
communication for social purposes (e.g., greeting others, sharing
information, conversational rules, inferences, and pragmatic
skills). SCD is marked by many of the same communication
deficits seen in children with ASD with the absence of RRPBs.
SCD is believed to be rare in children prior to 4 years of age;
however, the prevalence rate is unclear because of its recent
addition to the DSM-5. Typically, speech and language therapy
and social skills training are employed to treat SCD.

Treatment of ASD is typically multimodal. At present, there
are no pharmacological treatments for the core symptoms of
ASDs. Antipsychotics (risperidone, olanzapine, quetiapine,
aripiprazole, ziprasidone, paliperidone, haloperidol, thioridazine)
are used for aggression, agitation, irritability, hyperactivity, and
self-injurious behavior. Anticonvulsants have also been used for
aggression. Naltrexone has been used to decrease self-injurious
behavior, presumably by blocking endogenous opioids. Selective
serotonin reuptake inhibitors are given for anxiety, perseveration,
compulsions, depression, and social isolation. Stimulants are
useful for hyperactivity and inattention; however, there are
reports of significant worsening of irritability and aggression
in some patients treated with stimulants. Alpha-2 agonists
(guanfacine, clonidine) are used for hyperactivity, aggression,
and sleep dysregulation, although melatonin is first-line medica-
tion for sleep dysregulation.

A variety of nonpharmacological interventions exist for ASD.
Such interventions have largely fallen under the classification of
behavioral training. Models have typically employed therapies
individually tailored for children with ASD and their families/
caregivers. Evidence suggests that useful therapies have included
techniques from applied behavior analysis (ABA), discrete trial
training (DTT), functional behavioral analysis (FBA), and
structured teaching (TEACCH Model). Behavioral management
training for parents has also demonstrated efficacy in helping
with unwanted behaviors. Special education services should be
individualized for the child. Occupational, speech, and physical
therapy are often required. Referral for disability services and
support is often warranted. Family support groups and individual
supportive counseling for parents is useful. The prognosis for
ASD is guarded and varies greatly from child to child. There
are no known methods of primary prevention. Treatment and
educational interventions are aimed at decreasing morbidity
and maximizing function.

SCHIZOPHRENIA SPECTRUM AND OTHER
PSYCHOTIC DISORDERS

Schizophrenia generally presents in adolescence or early adult-
hood. The same diagnostic criteria are applied as in adults but
must be interpreted in terms of the developmental stage of the
child (Table 20.2). Several significant changes to the diagnosis
of schizophrenia were made within the DSM-5. The most
significant changes involve requiring two or more of the core
features of a psychotic disorder (delusion, hallucinations,
disorganized speech, disorganized/catatonic behavior, negative
symptoms) to be present, with at least one of the first three
“positive symptoms” also being present. Additionally, subtypes
of schizophrenia (e.g., paranoid, catatonic, undifferentiated)
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TABLE 20.2 | Diagnostic and Statistical Manual of Mental

Disorders-5 Diagnostic Criteria for Brief
Psychotic Disorder

A. Presence of one (or more) of the following symptoms. At least
one of these must be (1), (2), or (3):

1. Delusions
2. Hallucinations

3. Disorganized speech (e.g., frequent derailment or
incoherence)

4. Grossly disorganized or catatonic behavior

Note: Do not include a symptom if it is a culturally sanctioned
response.

B. Duration of an episode of the disturbance is at least one day
but less than 1 month, with eventual full return to premorbid
level of functioning.

C. The disturbance is not better explained by major depressive
or bipolar disorder with psychotic features or another
psychotic disorder such as schizophrenia or catatonia, and is
not attributable to the physiological effects of a substance (e.g.,
a drug of abuse, a medication) or another medical condition.

Specify if:

With marked stressor(s) (brief reactive psychosis): If symptoms
occur in response to events that, singly or together, would be
markedly stressful to almost anyone in similar circumstances in the
individual's culture.

Without marked stressor(s): If the symptoms do not occur in
response to events that, singly or together, would be would be
markedly stressful to almost anyone in similar circumstances in the
individual's culture.

With postpartum onset: If onset is during pregnancy or within 4
weeks postpartum.

Reprinted with permission from the Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. (Copyright 2013). American Psychiatric Association; 2013:94.
All rights reserved.

have been discarded, and severity ratings for the core symptoms
have been included to reflect a more dimensional approach to
the spectrum of schizophrenia.

Childhood-onset schizophrenia is a rare disorder (<1 in
10,000 children) and usually indicates a more severe form of
schizophrenia. The frequency increases between 13 and 18
years of age, typically with the initial presentation of psychotic
features. The incidence in boys is slightly greater than in girls,
and the age of onset tends to be later for girls. The etiology
of schizophrenia is not clearly known, but numerous studies
have demonstrated a substantial genetic predisposition for the
disorder. In addition, family studies consistently show a higher
risk in monozygotic twins compared with dizygotic twins and
siblings. First-degree relatives of patients with schizophrenia
have a 10-fold higher risk.

The symptoms of schizophrenia typically fall into four broad
categories:
 Positive symptoms include hallucinations and delusions.

Hallucinations are auditory or visual misperceptions that

occur without external stimuli. Delusions are fixed false

beliefs and can be bizarre or non-bizarre depending on
cultural norms.

o Negative symptoms include a lack of motivation and social
interactions and flat affect. Negative symptoms are most
frequent in early childhood and later adolescence. Children

with high intelligence often show more positive and fewer

negative symptoms than children with low intelligence.

o Disorganization of thoughts and behavior can cause
significant impairment.

« Cognitive impairment is common and is perhaps the most
disabling feature of schizophrenia, causing marked social
and functional impairment.

To meet criteria for diagnosing schizophrenia, clinical
symptoms should be present for at least 6 months. If symptoms
are present for less than 1 month, the condition is called a brief
psychotic disorder. If symptoms are present for more than 1
month but less than 6 months, a diagnosis of schizophreniform
disorder is made. Psychotic symptoms that do not meet full
diagnostic criteria for schizophrenia but are clinically significant
are diagnosed as an unspecified schizophrenia spectrum or
other psychotic disorder. Other disorders in the differential
diagnosis of a schizophrenia spectrum disorder are ASD,
neurocognitive disorders, substance-induced psychosis, bipolar
disorders, and organic brain disorders.

There are several disorders that also fall within the spectrum
of schizophrenia and other psychotic disorders that should be
distinguished from schizophrenia. These include the following:

Schizoaffective disorder is diagnosed when a person has
clear symptoms of schizophrenia lasting at least 2 weeks and
experiences a major mood episode (major depression/mania)
during an uninterrupted period of the illness. These affective
syndromes occur at other times, even when psychotic symptoms
are present. This condition is very rare in children and has
a lifetime prevalence that is much lower than schizophrenia
(0.3% lifetime prevalence).

Psychotic disorder due to another medical condition
describes psychotic symptoms that are judged to be the direct
result of a general medical condition. There are a variety of
potential underlying medical etiologies. Some of the most
common precipitating illnesses in children are epilepsy,
metabolic disorders, and autoimmune disorders.

Substance/medication-induced psychotic disorders have
psychotic symptoms related to substance intoxication/withdrawal
or following exposure to a medication. While prevalence is not
clearly known, estimates suggest that between 7% and 25% of
first episodes of psychoses are related to substances.

No diagnostic tests or imaging studies are specific for
schizophrenia. It is a clinical diagnosis of exclusion. Obtaining
a family history with attention to mental illness is critical. The
identification of schizophrenia should include a physical and
neurological examination, MRI, electroencephalography (to rule
out epilepsy, especially temporal lobe epilepsy), substance/drug
screening, and metabolic screening for endocrinopathies. Evalu-
ation to rule out Wilson disease and delirium is also indicated.
Psychotic symptoms in younger children must be differentiated
from manifestations of normal vivid fantasy life or abuse-related
symptoms. Youth with post-traumatic stress disorder often
have vivid recollections and nightmares related to abuse but,
sometimes, are less specific and can include nightmares with
other negative topics. Psychological testing can be helpful in
identifying psychotic thought processes.

Treatment is based on a multimodal approach, including
the use of antipsychotic medications. First-line drugs are
atypical antipsychotics (e.g., risperidone, olanzapine, quetiapine,
aripiprazole, ziprasidone, and paliperidone). Second-line medica-
tions are typical antipsychotics (e.g., haloperidol, thiothixene,
chlorpromazine, trifluoperazine, loxapine, and molindone). It
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is likely that the newer antipsychotics approved for adults will
also work in youth; however, these are not yet all approved in
youth by the U.S. Food and Drug Administration. Antipsychotics
can be augmented with lithium or another mood stabilizer.
Clozapine is generally reserved for resistant cases. Neurolep-
tic medications also carry the risk of tardive dyskinesia and
should be employed cautiously in children. Evidence suggests
that prepubertal children are less responsive to antipsychot-
ics and that adolescents, while demonstrating efficacy with
the medications, do not reach the level of full efficacy seen
in adults.

Psychosocial treatments, including skills training, supportive
psychotherapy, behavior modification, and cognitive-behavioral
therapy, are all appropriate and should be considered as needed
for individual patients. Attention should be paid to psycho-
education for parents and the child about the disease and its
treatments. School interventions are needed to ensure that
any special learning needs are addressed. Schizophrenia and
other psychotic disorders also carry a high risk for suicidality.
Co-morbid depressive symptoms increase the risk for suicide.
Regular reevaluation of suicidal ideation is necessary throughout
treatment.

The course of illness for schizophrenia varies in exacerbations
and remissions of psychotic symptoms. The poorest prognosis
is seen if the onset is at an age younger than 13 years, with
poor premorbid function, when marked negative symptoms

PEARLS FOR PRACTIONERS

are present, and when a family history of schizophrenia
exists.
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Somatic Symptom and Related Disorders

* Involve physical symptoms (pain, fatigue, or loss of function)
that may be medically unexplained or that may accompany
diagnosed medical disorders.

* Elevated rates of medical utilization are common (patients
repeatedly seek reassurance from family, friends, and medical
staff regarding their health).

° In early childhood, symptoms often include recurrent
abdominal pain (RAP). Later headaches, neurological
symptoms, insomnia, and fatigue are common.

 Screening tools for somatic symptom and related disorders
(SSRDs) include the Children’s Somatization Inventory, Illness
Attitude Scales, Soma Assessment Interview, and the Func-
tional Disability Inventory.

o Selective serotonin reuptake inhibitors (SSRIs) benefit SSRDs
involving unexplained headaches, fibromyalgia, body dys-
morphic disorder, pain disorder, irritable bowel syndrome,
and functional gastrointestinal disorders.

e Tricyclic antidepressants should be avoided in youth with
functional abdominal pain (FAP), because they have little
proven efficacy and are very dangerous in overdose.

* Stimulants may also be helpful in chronic fatigue syndrome
(CES).

 Therapy, such as cognitive-behavioral therapy (CBT), has
demonstrated efficacy in treating recurrent pain, CFS,

fibromyalgia, and FAP. Self-management strategies (self-
monitoring, relaxation, hypnosis, and biofeedback) have also
demonstrated efficacy.

* Home schooling should be avoided; school attendance and
performance should be emphasized; parents should limit
attention/reinforcement for pain behavior; and normal
routines/appropriate schedules (e.g., going to school) should
be emphasized.

Anxiety Disorders

* Characterized by uneasiness, excessive rumination, and
apprehension about the future.

* Tend to be chronic, recurring, and vary in intensity over
time.

* Medical conditions (e.g., hyperthyroidism, medication side
effects, substance abuse, or other medical conditions) should
be ruled out.

* First-line treatment for mild to moderate anxiety includes
evidence-based psychotherapies and psychoeducation. CBT
(e.g., systematic desensitization, exposure techniques, operant
conditioning, modeling, and cognitive restructuring) can
be beneficial in anxiety disorders.

* SSRIs are the medication of choice. The FDA approved SSRIs
for children are fluoxetine, sertraline, and fluvoxamine. They
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can initially exacerbate anxiety or even panic symptoms.
Tricyclic antidepressants have also shown efficacy.
Benzodiazepines (e.g., clonazepam) include a risk of causing
disinhibition in children.

Alpha-2a-agonists (guanfacine and clonidine) may be useful
with autonomic symptoms.

Anticonvulsant agents (e.g., gabapentin) are used when other
agents are ineffective.

-Blockers help with performance anxiety.

Depressive Disorders and Bipolar
Disorders

Depressive Disorders

Depressive disorders involve the presence of sad/irritable
mood along with physical and cognitive impacts on the
child’s daily functioning.

In children, depressed mood often presents as irritability
and/or restlessness. Furthermore, many children/adolescents
complain of pervasive boredom in major depressive disorder
(MDD).

Many depressive disorders demonstrate genetic predisposi-
tions. Anxiety disorders, substance disorders, and conduct/
disruptive disorders frequently present as co-morbid with
MDD.

Screening tools such as Kovacs Children’s Depression Inven-
tory (CDI) may be helpful.

SSRIs are first-line pharmacological treatments. Fluoxetine
is the only FDA approved medication for treatment of youth.
“Off label” medications such as citalopram, escitalopram,
paroxetine, and venlafaxine also have positive clinical trial
results.

An antidepressant should be given an adequate trial (6 weeks
at therapeutic doses) before switching or discontinuing unless
there are serious side effects. For a first episode of depression,
treatment for 6-9 months after remission of symptoms is
recommended.

Psychotherapy appears to have good efficacy in mild to
moderate depression. In moderate to severe depression,
combined treatment with psychotherapy and medication
has the greatest rate of response, and CBT and interpersonal
therapies have received the most empirical support.
Suicidal ideation and attempts at suicide are high in depressive
disorders. Regular assessment of suicidal ideation should
occur.

Bipolar Disorders (BD)

Consist of distinct periods of mania (elevated, expansive,
or irritable mood) and persistent goal-directed activity or
energy that may alternate with periods of severe depression.
Often present with rapid shifts in mood or lability over brief
time frames (e.g., shifting between euphoria and dysphoria
or irritability). A decreased need for sleep is also common.
FDA-approved medications in adults (used “off label” in
children) include the following: lithium, divalproex sodium,
carbamazepine, olanzapine, risperidone, quetiapine, zipra-
sidone, and aripiprazole. Lithium is often used in acute
episodes and as a maintenance treatment in children and
adolescents, but this requires periodic monitoring of blood
levels.

° Anticonvulsants are used for mixed or rapid cycling cases
in adults. They have also been used effectively in youth, but
they are not FDA-approved in children for BD.

* Neuroleptics have had positive results in youth with BD;
however, the increased risk of tardive dyskinesia should be
considered in using such agents.

Obsessive-Compulsive Disorder

* Obsessions (e.g., fears of contamination, fears of dirt/germs,
repeated doubts, aggressive thoughts, and orderliness/
precision) are recurring intrusive thoughts, images, or
impulses.

* Compulsions (e.g., grooming rituals, ordering, checking,
requesting reassurance, praying, counting, repeating words
silently, and touching rituals) are repetitive nongratifying
behaviors that a person feels driven to perform to reduce
or prevent distress or anxiety.

* The Yale-Brown Obsessive-Compulsive Scale (Y-BOCS) is
regarded as the “gold standard” measure of obsessive-
compulsive symptom severity.

* CBT involving exposure and response prevention is con-
sidered the treatment of choice in mild to moderate cases.

* SSRIs have demonstrated a favorable risk-to-benefit ratio
in obsessive-compulsive disorder (OCD) and are recom-
mended in higher severities of OCD.

Autism Spectrum Disorder and
Schizophrenia Spectrum Disorders

Autism Spectrum Disorder (ASD)

* Onset is in infancy and preschool years. Core symptoms
reflect impaired communication and impaired social interac-
tion as well as stereotypical behaviors, interests, and activities.

* Intellectual disability is common, and the male to female
ratio is 4: 1.

* Children with ASD commonly prefer solitary play, are socially
withdrawn, struggle to understand nonverbal communication
(e.g., eye contact, facial expressions), and do not interact
with people as significantly different from objects.

° Communication and speech often are delayed. Intense
absorbing interests, ritualistic behavior, and compulsive
routines are characteristic.

e Self-injurious behaviors, repetitive motor mannerisms, and
hyperreactivity/hyporeactivity to their environment may be
noted.

 Screening at 18 and 24 months (e.g., CARS, M-CHAT, GARS,
and STAT) and “gold standard” psychological measures (i.e.,
Autism Diagnostic Observation Schedule [ADOS] and
Autism Diagnostic Interview [ADI]-R) are recommended
to confirm ASD.

* Nonpharmacological interventions are first line. Therapies
have included techniques from applied behavior analysis
(ABA), discrete trial training (DTT), functional behavioral
analysis (FBA), and structured teaching (TEACCH Model).
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* Occupational, speech, and physical therapy are often required.
e There are no pharmacological treatments for the core

for endocrinopathies. Evaluation to exclude Wilson disease
and delirium is also indicated.

symptoms of ASDs. Antipsychotics, anticonvulsants, SSRIs,
stimulants, and alpha-2 agonists are commonly used to assist
with ameliorating secondary and co-morbid symptoms.

Schizophrenia Spectrum and Other Psychotic Disorders
* Childhood-onset schizophrenia is rare and involves the

presentation of both positive (hallucinations, delusions) and
negative symptoms (poor motivation/social interactions, flat
affect).

No diagnostic tests or imaging studies are specific for
schizophrenia. It is a clinical diagnosis of exclusion.

Work up for schizophrenia should include a physical and
neurological examination, MRI, electroencephalography (to
exclude epilepsy), drug screening, and metabolic screening

First-line pharmacological treatment includes atypical
antipsychotics. Second-line medications are typical antipsy-
chotics. Antipsychotics can be augmented with lithium or
another mood stabilizer. Neuroleptic medications also carry
the risk of tardive dyskinesia and should be employed cau-
tiously in children.

Prepubertal children are less responsive to antipsychotics
and adolescents, while demonstrating efficacy, do not reach
the level of full efficacy seen in adults.

Psychosocial treatments (e.g., skills training, supportive
psychotherapy, behavior modification, and CBT) are all
appropriate and should be considered as needed.
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SECTION 5

PSYCHOSOCIAL ISSUES

Kristine Fortin | Alison H. Downes

Failure to Thrive

Failure to thrive (FTT) is a descriptive term given to infants and
young children with malnourishment resulting in inadequate
growth. To date, there are no universally accepted anthropo-
metric criteria for FT'T as different anthropometric indicators
and cut points have been used. Commonly used criteria include
weight below the 3rd or 5th percentile for age; weight decreasing,
crossing two major percentile lines on the growth chart over
time; or weight less than 80% of the median weight for the
height of the child. Caveats to these definitions exist. According
to growth chart standards, 3% of the population naturally falls
below the 3rd percentile. These children, who typically have
short stature or constitutional delay of growth, usually are
proportional (normal weight for height). Additionally, in the
first few years of life, large fluctuations in percentile position
can occur in normal children. Changes in weight should be
assessed in relation to height (length) and head circumference.

Despite these limitations in defining FT'T, anthropometric
data and growth charts provide important information. Of note,
allowances must be made for prematurity; weight corrections
are needed until 24 months of age, height corrections until 40
months of age, and head circumference corrections until 18
months of age. Also of note, there are specific growth charts
for genetic conditions such as Down syndrome and Turner
syndrome that should be used when assessing growth for
children with these conditions. Although some growth variants
can be difficult to distinguish from FTT, growth velocity and
height-for-weight determinations can be useful in distinguishing
the cause. In children with FT'T, malnutrition initially results
in wasting (deficiency in weight gain). Stunting (deficiency in
linear growth) generally occurs after months of malnutrition,
and head circumference is spared except with chronic, severe
malnutrition. FTT that is symmetric (proportional weight,
height/length, and head circumference) suggests long-standing
malnutrition, chromosomal abnormalities, congenital infection,
or teratogenic exposures. Short stature with preserved weight
suggests an endocrine etiology.

ETIOLOGY

There are multiple possible causes of growth failure (Table 21.1).
In the past, etiologies of FTT were sometimes categorized
as organic (underlying medical condition diagnosed) and

nonorganic (no underlying medical cause). This dichotomous
classification can be problematic because, in many cases, the
cause of FTT is multifactorial with interaction between multiple
biological and psychosocial factors. FT'T can be caused by
inadequate nutritional intake (e.g., neurological condition
impeding feeding, improper mixing of formula, food insecurity),
malabsorption (e.g., celiac disease, milk protein allergy), and/
or increased metabolic demands (e.g., cardiac disease, chronic
infection). Clinical studies suggest that major organic diseases
are detected in a minority of patients with FT'T. As outlined
in Table 21.2, the common causes of FTT vary by age.

DIAGNOSIS AND CLINICAL MANIFESTATIONS

//-_

Failure to Thrive

A careful history and physical examination are the corner-
stone of FTT evaluations. A medical history should include
prenatal history, gestational age and perinatal history, birth
size (weight, length, and head circumference), family, and
travel history. Indicators of medical diseases, such as vomiting,
diarrhea, fever, respiratory symptoms, and fatigue, should be
noted. A careful diet history is essential. Lactation problems
in breast-fed infants and improper formula preparation are
frequent causes of growth failure early in infancy. It is crucial
to evaluate intake of solid foods and liquids for older infants
and children. Due to parental dietary beliefs, some children
have inappropriately restricted diets; others drink excessive
amounts of fruit juice, leading to malabsorption or anorexia.
The child’s daily meal schedule (timing, frequency, location)
should also be noted. Mealtime practices, especially distractions
that interfere with completing meals, can influence growth. A
complete psychosocial assessment of the child and family is
required. Child factors (temperament, development), parental
factors (depression, domestic violence, social isolation, cogni-
tive deficits, substance abuse), and environmental and societal
factors (poverty, unemployment, illiteracy, lead toxicity) all may
contribute to growth failure.

A complete physical examination and developmental
screening should assess signs of inflicted injury; oral or dental
problems; indicators of pulmonary, cardiac, or gastrointestinal
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Causes of Failure to Thrive Common Causes of Malnutrition in Early Life

ENVIRONMENTAL (COMMON)
Emotional deprivation

Rumination

Child maltreatment

Maternal depression

Poverty

Poor feeding techniques

Improper formula preparation
Improper mealtime environment
Unusual parental nutritional beliefs

GASTROINTESTINAL

Cystic fibrosis and other causes of pancreatic insufficiency

Celiac disease

Other malabsorption syndromes
Gastrointestinal reflux
CONGENITAL/ANATOMIC

Chromosomal abnormalities, genetic syndromes

Congenital heart disease

Gastrointestinal abnormalities (e.g., pyloric stenosis, malrotation)

Vascular rings

Upper airway obstruction

Dental caries

Congenital immunodeficiency syndromes
INFECTIONS

Human immunodeficiency virus
Tuberculosis

Hepatitis

Urinary tract infection, chronic sinusitis, parasitic infection

METABOLIC

Thyroid disease

Adrenal or pituitary disease
Aminoaciduria, organic aciduria
Galactosemia
NEUROLOGICAL

Cerebral palsy

Hypothalamic and other central nervous system tumors

Hypotonia syndromes
Neuromuscular diseases
Degenerative and storage diseases
RENAL

Chronic renal failure

Renal tubular acidosis

Urinary tract infection
HEMATOLOGIC

Sickle cell disease

Iron deficiency anemia

NEONATE

Failed breast-feeding
Improper formula preparation
Congenital syndromes
Prenatal infections
Teratogenic exposures
EARLY INFANCY

Maternal depression
Improper formula preparation
Gastroesophageal reflux
Poverty

Congenital heart disease
Cystic fibrosis

Neurological abnormalities
Child neglect

LATER INFANCY

Celiac disease

Food intolerance

Child neglect

Delayed introduction of age-appropriate foods
Juice consumption

AFTER INFANCY

Acquired diseases

Highly distractible child

Juice consumption
Autonomy struggles
Inappropriate mealtime environment

Inappropriate diet

disease; and dysmorphic features that may suggest a genetic or
teratogenic cause for growth failure. A complete neurological
examination may reveal spasticity or hypotonia, which can
have untoward effects on feeding and growth. Physical findings
related to malnutrition include decreased subcutaneous fat,
decreased muscle mass, dermatitis, hepatomegaly, cheilosis, or
edema (see Chapter 30). Additionally, children with FTT have
more otitis media, respiratory, and gastrointestinal infections
than age-matched controls; severely malnourished children are
at risk for a variety of serious infections. Observation during
feeding and home visitation, if possible, is of great diagnostic
value in assessing feeding problems, food preferences, mealtime
distractions, unusual or disruptive parent-child interactions,
and the home environment.

The history and physical examination findings should guide
the laboratory evaluation. Routine extensive laboratory and
radiology studies are not indicated, but rather tests should be
ordered based on findings from the clinical evaluation. Simple
screening tests could be used to identify common illnesses
that cause growth failure and to search for medical problems



resulting from malnutrition. Initial tests may include a complete
blood count; screening for iron deficiency anemia and lead
toxicity; urinalysis, urine culture, and serum electrolytes to
assess renal infection or dysfunction. A review of the child’s
newborn screen may also be warranted. Additional testing can
be ordered as needed, based on the child’s signs and symptoms.
For example, a stool sample for culture and ova and parasites
may be indicated in children with diarrhea, abdominal pain,
or malodorous stools.

TREATMENT

Identified biopsychosocial etiologies will inform the treatment
plan. Most children with FTT can be treated in the outpatient
setting. Children with severe malnutrition, underlying diagnoses
that require hospitalization for evaluation or treatment, or whose
safety is in jeopardy because of maltreatment require hospitaliza-
tion. Admitting children to the hospital to induce and document
weight gain is not recommended unless intensive outpatient
evaluation and intervention has failed or the social circumstances
are a contraindication for attempting outpatient management.
Potential multidisciplinary treatment team members include
pediatricians, nutritionists, developmental specialists, nurses,
and social workers.

Nutritional management is the cornerstone of treatment.
Children with FT'T who are anorexic and picky eaters may
have difficulty consuming the amount of calories and protein
needed for catch-up growth, and require calorie dense foods.
For formula-fed infants, the concentration of formula can
be adjusted appropriately (Table 21.3). For toddlers, dietary
changes should include increasing the caloric density of favorite
foods. High-calorie oral supplements (30 cal/oz) are often well
tolerated by toddlers. In some cases, specific carbohydrate, fat,
or protein additives are used to boost calories by increasing
calories without increasing volume requirements. Additionally,
vitamin and mineral supplementation can be required, especially

TABLE 21.3| Infant Formula Preparation

AMOUNT OF POWDER/ AMOUNT OF lc::ICI;IIC(I:-ENTRATION
LIQUID WATER (0Z) (kcal/oz)

1 cup powdered formula 29 20
4 scoops powdered formula 8 20
13 oz liquid concentrate 13 20
1 cup powdered formula 24 24
5 scoops powdered formula 8 24
13 oz liquid concentrate 9 24
1 cup powdered formula 21 27
5.5 scoops powdered 8 27
formula

13 oz liquid concentrate 6 27

*Final concentrations are reached by adding formula to water. One scoop of
powdered formula = one measuring tablespoon. For healthy infants, formulas
are prepared to provide 20 kcal/oz.

From Jew R, ed. Department of Pharmacy Services Pharmacy Handbook and
Formulary, 2000-2001. Hudson: Department of Pharmacy Services; 2000:422.

CHAPTER 21 Failure to Thrive 79

during catch-up growth. In general, the simplest and least costly
approach to dietary change is warranted.

Treatment must also address the psychosocial needs of the
family. Parents of malnourished children may feel personally
responsible and threatened by the diagnosis of FTT. Parents
may be so depressed or dysfunctional they cannot focus on
their child’s needs; they may not recognize the psychosocial
and family contributors to malnutrition. These issues can have
a profound effect on the success of treatment and need to be
addressed.

COMPLICATIONS

Malnutrition causes defects in host defenses. Children with
FTT may suffer from a malnutrition-infection cycle, in
which recurrent infections exacerbate malnutrition, leading
to greater susceptibility to infection. Children with FTT must
be evaluated and treated promptly for infection and followed
closely.

During starvation, the body slows metabolic processes and
growth to minimize the need for nutrients and uses its stores
of glycogen, fat, and protein to maintain normal metabolic
requirements. The body also generally maintains homeostasis
and normal serum concentrations of electrolytes. With the rapid
reinstitution of feeding after starvation, fluid and electrolyte
homeostasis may be lost. Changes in serum electrolyte con-
centrations and the associated complications are collectively
termed the re-feeding syndrome. These changes typically
affect phosphorus, potassium, calcium, and magnesium and
can result in life-threatening cardiac, pulmonary, or neurological
problems. Infants and children with marasmus, kwashiorkor, and
anorexia nervosa and those who experience prolonged fasting
are at risk for re-feeding syndrome. Re-feeding syndrome can
be avoided by slow institution of nutrition, close monitoring
of serum electrolytes during the initial days of feeding, and
prompt replacement of depleted electrolytes.

There is concern that FT'T could be associated with negative
metabolic and neurodevelopmental outcomes in some cases;
however, further research is needed to more fully understand
long-term health outcomes.

PSYCHOSOCIAL SHORT STATURE

Occasionally, children who live in psychological deprivation
develop short stature with or without concomitant FTT
or delayed puberty, a syndrome called psychosocial short
stature. The signs and symptoms include polyphagia, poly-
dipsia, hoarding and stealing of food, gorging and vomiting,
and other notable behaviors. Affected children are typically
depressed and socially withdrawn. Endocrine dysfunction is
often identified in affected children, who may have decreased
growth hormone secretion and a muted response to exogenous
growth hormone. Removal of the child from the adverse envi-
ronment typically results in rapid improvement in endocrine
function and subsequent rapid somatic and pubertal growth
of the child. The prognosis for children with psychosocial
short stature depends on the age at diagnosis and the degree
of psychological trauma. Early identification and removal
from the environment portends a healthy prognosis. Those
diagnosed in later childhood or adolescence may not reach their
genetic potential for growth and have a poorer psychosocial
prognosis.
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Child Abuse and Neglect

Child maltreatment is a significant public health concern given
its prevalence and potential impact on health not only during
childhood but also later in life. Each year in the United States,
approximately 3 million reports are made to child welfare
agencies. These reports represent only a small proportion of
the children who suffer from child maltreatment; surveys of
adults about their childhood experiences indicate that many
cases never come to the attention of authorities. Child maltreat-
ment can cause short-term physical, mental, and developmental
health problems, and in extreme cases can be fatal. Research,
including the Adverse Childhood Experiences Study, has shown
an association between childhood maltreatment and negative
adult health outcomes, including physical health problems such
as cardiovascular disease and obesity, as well as psychosocial
health problems such as depression and substance abuse. A
growing body of research demonstrates how toxic stressors in
childhood can influence brain development and epigenetics.

Child maltreatment is an act or failure to act by a parent or
caretaker that results in death, harm, sexual abuse, or imminent
risk of harm. States define child abuse and neglect in civil and
criminal statutes. In every state, physicians are mandated by
law to report all cases of suspected child abuse and neglect.
Child abuse and neglect result from a complex interaction
of individual, family, and societal risk factors. Risk factors
for maltreatment, such as parental substance abuse, parental
depression, and domestic violence in the household, can alert
physicians to potential risk and guide development of child
maltreatment prevention strategies. However, risk factors should
not be used to determine whether a specific patient is a victim
of abuse. Child abuse and neglect are often considered in broad
categories that include physical abuse, sexual abuse, emotional
abuse, and neglect.

NEGLECT

Neglect is the most common form of child maltreatment and
is broadly defined as omissions that prevent a child’s basic
needs from being met. Basic needs include adequate nutrition,
shelter, education, emotional needs, adequate supervision, as
well as medical and dental care. Neglect can impact child
physical, mental, developmental, and behavioral health. Potential
physical health consequences include abnormal growth, poor
dentition, injuries, or ingestions resulting from lack of supervi-
sion or environmental hazards, as well as poorly controlled
health problems. Child neglect can contribute to developmental
delays, risk-taking behaviors or other behavioral problems,
school difficulties, emotional problems, as well as attachment
problems. Health care providers play an important role in the
multidisciplinary response to neglect. Medical interventions
could include treating physical health problems such as growth
disturbance or injury, simplifying and clarifying treatment plans
for chronic conditions, making referrals to community agencies
that can assist with concrete needs such as food or transporta-
tion, providing developmental assessments and referrals, as
well as referring patients to mental and behavioral health
specialists. The approach to neglect involves identification of
both factors contributing to the neglect, as well as strengths

that can be protective factors. Health care providers can play
arole in preventing neglect by screening for potential precipitat-
ing factors such as parental depression as well as by providing
anticipatory guidance on topics such as supervision and injury
prevention tailored to the child’s developmental level.

PHYSICAL ABUSE

< Decision-Making Algorithms
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Extremity pain
Altered mental status
Alopecia

Physical abuse is second to neglect as the reason for child
protective services reports and child maltreatment related fatality.
Physical abuse affects children of all ages. In some cases, the
diagnosis of physical abuse can be made easily if the child has
obvious external abusive injuries or is capable of providing
a history of the abuse. In many cases, the diagnosis is not
obvious. Abusive injuries are sometimes occult, and children
can present with nonspecific symptoms. The history provided
by the parent is often inaccurate because the parent is unwilling
to provide the correct history or is a nonoffending parent who
is unaware of the abuse. The child may be too young or ill to
provide a history of the assault. An older child may be too
scared to do so or may have a strong sense of loyalty to the
perpetrator. History that seems incongruent with the clinical
presentation of the child raises concern for physical abuse
(Table 22.1).

Although injury to any organ system can occur from physical
abuse, some injuries are more common. Bruises are universal
findings in healthy ambulatory children but also are among the
most common injury identified in abused children. Bruising
location, pattern, and the child’s age/developmental level are
important considerations when evaluating bruising. Bruises
suggestive of abuse include those that are patterned, such as
a slap mark on the face or looped extension cord marks on

Clues to the Diagnosis of Physical Abuse

A child presents for medical care with significant injuries and a
history of trauma is denied, especially if the child is an infant or
toddler.

The history provided by the caregiver does not explain the
injuries identified.

The history of the injury changes significantly over time.

A history of self-inflicted trauma does not correlate with the
child’s developmental abilities.

There is an unexpected or unexplained delay in seeking medical
care.

Multiple organ systems are injured, including injuries of various
ages.

The injuries are pathognomonic for child abuse.



http://studentconsult.com/

T A E

':r:'ﬁ. L5 o
b B0
FIGURE 22.1 Multiple looped cord marks on a 2-year-old abused
child who presented to the hospital with multiple untreated burns to
the back, arms, and feet.
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FIGURE 22.2 A 1-year-old child brought to the hospital with a history
that she sat on a hot radiator. Suspicious injuries such as this require
a full medical and social investigation, including a skeletal survey to
look for occult skeletal injuries and a child welfare evaluation.

the body (Fig. 22.1). Bruises in healthy children generally are
distributed over bony prominences; bruises that occur in an
unusual distribution, such as isolated to the torso, ears, or
neck, should raise concern. Bruises in nonambulatory infants
are unusual, occurring in less than 2% of healthy infants seen
for routine medical care. Occasionally, a subtle bruise may
be the only external clue to abuse and can be associated with
significant internal injury. Previous sentinel injuries, such as
bruising, are common among infants presenting with severe
physical abuse. Appropriate evaluation and intervention when
non-mobile infants present with unexplained bruising could
prevent escalating abuse.

Burns are common pediatric injuries and usually represent
preventable unintentional trauma (see Chapter 44). Approxi-
mately 10% of children hospitalized with burns are victims of
abuse. Thermal burns are the most common type of burn and
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can result from scalding injuries (Fig. 22.2) or contact with hot
objects (irons, radiators, or cigarettes). Features of scald burns
that are concerning for inflicted trauma include clear lines
of demarcation, uniformity of burn depth and characteristic
pattern. Abusive contact burns tend to have distinct margins
(branding of the hot object), while accidental contact burns
tend to have less distinctive edges.

Inflicted fractures occur more commonly in infants and
young children. Although diaphyseal fractures are most common
in abuse, they are nonspecific for inflicted injury. Fractures
that should raise suspicion for abuse include fractures that
are unexplained; occur in young, nonambulatory children; or
involve multiple bones. Certain fractures have a high specificity
for abuse, such as rib, metaphyseal, scapular, vertebral, or other
unusual fractures (Fig. 22.3). Some metabolic diseases can be
confused with abuse and should be considered in the differential
diagnosis when appropriate.

While abdominal injury is not as common as other forms of
child physical abuse such as bruising or fractures, it is associated
with a high mortality rate. Abdominal trauma is, therefore,
the second leading cause of death from child physical abuse
after head injury. Blunt trauma to the abdomen is the primary
mechanism of injury; infants and toddlers are the most common
victims. Injuries to solid organs, such as the liver or pancreas,
predominate and hollow viscus injury occurs more commonly
with inflicted trauma than accidental. Even in severe cases of
trauma, there may be no bruising to the abdominal wall. The
lack of external trauma, along with an inaccurate history, can
cause delay in diagnosis. The American Academy of Pediatrics
policy statement on diagnostic imaging of child abuse discusses
computed tomography (CT) scan as the imaging modality of
choice in most settings when abusive abdominal trauma is
suspected.

Abusive head trauma is the leading cause of mortality
and morbidity from physical abuse. Most victims are young;
infants predominate. Shaking and/or blunt impact trauma
cause injuries. Caregiver intolerance of infant crying is a
common precipitator, and many prevention programs provide
education on developmentally normal crying as well as coping
techniques. Symptoms at the time of presentation to medical
care can range from occult head trauma with no neurological
symptoms to irritability, lethargy, vomiting, seizures, apnea,
and coma. Unsuspecting physicians misdiagnose approximately
one third of infants initially; of these, more than 25% are
reinjured before diagnosis. Subdural hemorrhage is a common
intracranial injury in children with abusive head trauma (Fig.
22.4). Secondary brain injury can be due to factors such as
cerebral edema, hypoxic-ischemic injury, and hypoperfusion.
Retinal hemorrhages are seen in many but not all victims.
Skeletal trauma, including rib and classic metaphyseal
fractures, is sometimes present as well. Victims may present
with bruising, but often times there are no external signs of
injury. Survivors are at high risk for permanent neurological
sequelae.

Work-up for physical abuse includes evaluation for occult
injury as well as medical conditions that can mimic physical
abuse. Children younger than 2 years with suspected physical
abuse should undergo a skeletal survey looking for occult or
healing fractures. Infants presenting with extra-cranial injuries
may have occult head trauma, and therefore neuroimaging
may be indicated for these infants. The extensive differential
diagnosis of physical abuse depends on the type of injury
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FIGURE 22.3 A, Metaphyseal fracture of the distal tibia in a 3-month-old infant admitted to the
hospital with severe head injury. There also is periosteal new bone formation of that tibia, perhaps
from a previous injury. B, Bone scan of the same infant. Initial chest x-ray showed a single fracture of
the right posterior fourth rib. A radionuclide bone scan performed 2 days later revealed multiple
previously unrecognized fractures of the posterior and lateral ribs. C, Follow-up radiographs 2 weeks
later showed multiple healing rib fractures. This pattern of fracture is highly specific for child abuse.
The mechanism of these injuries is usually violent squeezing of the chest.

FIGURE 22.4 Acute subdural hemorrhage in the posterior inter-
hemispheric fissure in an abused infant.

(Table 22.2). For children who present with different types
of specific injuries to multiple organ systems, an exhaustive
search for medical diagnoses is unwarranted. Some medical
conditions can be mistaken for abuse, emphasizing the need
for careful, objective evaluation of all children.

SEXUAL ABUSE

Child sexual abuse is the involvement of children in sexual
activities that they cannot understand, for which they are
developmentally unprepared and thus cannot give consent.
Sexual abuse can, but does not always, involve physical contact.
Examples of abuse not involving physical contact are indecent
exposure and deliberately exposing a child to pornography.
Sexual abuse can be a single event but is often chronic. Most
perpetrators are not strangers but are known to the child through
relationships such as family member, neighbor, or member of
the community. Most sexual abuse involves manipulation and
coercion. Sexual abuse is more common in girls than boys,
although sexual abuse of boys is underrecognized and
underreported.

Children generally come to attention after they have made a
disclosure of their abuse. They may disclose to a nonoffending
parent, sibling, relative, friend, teacher, counselor, or other
professional. Children commonly delay disclosure for many
weeks, months, or years after their abuse. Sexual abuse also
should be considered in children who have behavioral problems,
although no behavior is pathognomonic. Hypersexual behaviors
should raise the possibility of sexual abuse, although alternative
considerations include exposure to sexual content, as well as
other forms of maltreatment such as neglect. Sexual abuse
occasionally is recognized by the discovery of an unexplained
vaginal, penile, or anal injury or by the discovery of a sexu-
ally transmitted infection. Medical providers may be asked to
determine the urgency of medical evaluations. Factors that
prompt emergent evaluation include child protection concerns
such as ongoing contact with the alleged perpetrator as well as
active physical or psychological symptoms such as bleeding or
suicidal ideation. Timing of the last possible incident of abuse is
also an important consideration, as there are time windows for
collecting forensic evidence, administering sexually transmitted



Differential Diagnosis of Physical Abuse

BRUISES
Accidental injury (common)
Dermatologic disorders
Mongolian spots
Erythema multiforme
Phytophotodermatitis
Hematologic disorders
Idiopathic thrombocytopenic purpura
Leukemia
Hemophilia
Vitamin K deficiency
Disseminated intravascular coagulopathy
Cultural practices
Cao gio (coining)
Quat sha (spoon rubbing)
Infection
Sepsis
Purpura fulminans (meningococcemia)
Genetic diseases
Ehlers-Danlos syndrome
Familial dysautonomia (with congenital indifference to pain)
Vasculitis
Henoch-Schénlein purpura
BURNS
Accidental burns (common)
Infection
Staphylococcal scalded skin syndrome
Impetigo
Dermatologic
Phytophotodermatitis
Stevens-Johnson syndrome
Fixed drug eruption
Epidermolysis bullosa
Severe diaper dermatitis, including Ex-Lax ingestion
Cultural practices
Cupping
Moxibustion
FRACTURES
Accidental injury
Birth trauma
Metabolic bone disease
Osteogenesis imperfecta
Copper deficiency
Rickets
Infection
Congenital syphilis

Osteomyelitis
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TABLE 22.2| Differential Diagnosis of Physical
Abuse*—cont'd

HEAD TRAUMA

Accidental head injury

Hematologic disorders
Vitamin K deficiency (hemorrhagic disease of the newborn)
Hemophilia

Intracranial vascular abnormalities

Infection

Metabolic diseases

Glutaric aciduria type |, Menkes kinky hair syndrome

*The differential diagnosis of physical abuse varies by the type of injury and
organ system involved.

From Christian CW. Child abuse physical. In: Schwartz MW, ed. The 5-minute
Pediatric Consult. 3rd ed. Philadelphia: Lippincott Williams & Wilkins; 2003.

infection prophylaxis, HIV post-exposure prophylaxis, and
emergency contraception.

In most cases, the diagnosis of sexual abuse is made by the
history obtained from the child. In cases in which the sexual
abuse has been reported to Child Protective Services (CPS)
or the police (or both), and the child has been interviewed
before the medical visit, a complete forensic interview at the
physician’s office is not needed. Many communities have systems
in place including Children’s Advocacy Centers to ensure quality
investigative interviews of sexually abused children. However,
children may make spontaneous disclosures to the physician, or
physicians may evaluate patients prior to investigative interviews
and require information for medical decision making. In these
circumstances, open-ended and nonleading questions should
be used and carefully documented in the medical record.
Information about the medical review of systems, including
physical symptoms (examples: genital discharge, pain) and
behavioral/emotional health (e.g., suicidal ideation, depression,
sleep problems), should also be obtained from the patient and/or
the caregiver, as appropriate for the child’s developmental level.

The physical examination should be complete, with careful
external inspection of the genitals and anus. Most sexually abused
children have a normal genital examination at the time of the
medical evaluation; injuries are diagnosed in only approximately
5% of sexually abused children. Many types of sexual abuse
(fondling, vulvar coitus, oral genital contact, exhibitionism) do
not injure genital tissue or do not even involve contact with the
genital tissue. Genital mucosa heals so rapidly and completely
that injuries often heal by the time of the medical examination.
For children who present within 72 hours of the most recent
assault, special attention should be given to identifying acute
injury. Guidelines based on research and expert consensus can
assist clinicians in differentiating normal variants or nonspecific
findings from findings caused by trauma. Examples of the latter
include acute, unexplained lacerations or ecchymosis of the
hymen, and complete transection of the hymen. Injuries to other
parts of the body such as the oral mucosa, breasts, or thighs
should not be overlooked. Forensic evidence collection is also
a consideration when children present acutely. Policies vary
by jurisdiction. Forensic evidence collection within 72 hours
of an assault that could involve transfer of forensic evidence
is recommended in many states, although the time frame is
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longer in some states. Research showing that forensic evidence
is rarely recovered from swabs collected from the bodies of
prepubertal children 24 hours after assault may also influence
local practice.

The laboratory evaluation of a sexually abused child is
dictated by the child’s age, history, and symptoms. Universal
screening for sexually transmitted infections for prepubertal
children is unnecessary because the risk of infection is low
in asymptomatic young children. The type of assault, identity
and known medical history of the perpetrator, and the epide-
miology of sexually transmitted infections in the community
also are considered. Testing methods for C. trachomatis and
N. gonorrhea have evolved with the advent of nucleic acid
amplification tests (NAAT) and the declining use of culture,
with many labs no longer offering testing by culture. Local
experts, such as specialists in infectious diseases and laboratory
medicine, can inform protocols for confirmation of positive
NAATs. The diagnosis of most sexually transmitted infections
in young children requires an investigation for sexual abuse (see
Chapter 116).

Pediatric health care providers should also be cognizant of
child sex trafficking and commercial sexual exploitation. It can
be difficult to identify potential victims, but possible potential
indicators include changing demographic information, a child
not allowed to speak for himself/herself, a child accompanied
by an unrelated adult, history of multiple sexually transmitted
infections, tattoos concerning for branding, and signs of inflicted
injury. In addition to local resources, there is a National Human
Trafficking Resource Center.

MANAGEMENT

The management of child abuse includes medical treatment
for injuries and infections, and careful medical documentation
of verbal statements and findings. Photographic documentation
of physical examination findings can be helpful when possible.
Physicians are mandated to report suspected child maltreatment
to the appropriate authorities (Fig. 22.5). Parents should be
informed of the concerns and the need to report to CPS, focusing
on the need to ensure the safety and well-being of the child.
Crimes that are committed against children also are investigated
by law enforcement, so the police become involved in some,
but not all, cases of suspected abuse. Physicians should be aware
of the potential long-term impacts of maltreatment on child
health. Trauma-focused cognitive-behavioral therapy has been
shown to improve mental health and behavioral difficulties
among children who have experienced trauma. Physicians
occasionally are called to testify in court hearings regarding
civil issues, such as dependency and custody, or criminal issues.
Careful review of the medical records and preparation for court
are needed to provide an educated, unbiased account of the
child’s medical condition and diagnoses.

The prevention of child maltreatment is a great challenge.
There are a few partially successful primary prevention programs.
Visiting home nursing programs that begin during pregnancy
and continue through early childhood may reduce the risk
of abuse and neglect. Physician training in screening for risk
factors in parents has shown to be supportive of families and
reduce child maltreatment in some populations. Ultimately,
physicians need to remain cognizant of the diagnosis, aware of
their professional mandates, and willing to advocate on behalf
of these vulnerable patients.

Homosexuality and Gender
|dentity

The development of sexuality occurs throughout a child’s life.
Sexuality includes the interplay of gender roles, gender identity,
sexual orientation, and sexual behaviors, and it is influenced
by biological and social factors, as well as individual experience.
Pediatricians are likely to be consulted if parents have a concern
about their child’s sexual development or behavior. A pediatri-
cian who provides an open and nonjudgmental environment
will also be a valuable resource for an adolescent with questions
about sexual behaviors, homosexuality, and/or gender identity
(Table 23.1).

DEVELOPMENT OF SEXUALITY

Sexual development begins early on in childhood. Often, parents
express concern when their male infant has an erection, or
when their child touches his/her genitals during diaper changes
or bathing. During the preschool period, masturbation occurs
in both sexes. Reassurance from the pediatrician is critical as
these behaviors are part of typical child development, represent
normal exploration of the body, and should not be treated
punitively. However, it is important for children by age 3 years
to learn the proper anatomical names for their body parts and
that genitals and sexual behaviors are private. It is common
for pre-elementary age children to touch their genitals in public.
However, showing their genitals to others, “playing doctor,” or
imitating intercourse or other adult sexual behaviors is unusual
at this age. If this behavior is occurring, the child should be
evaluated for exposure to inappropriate sexual material and
possible sexual abuse (see Chapter 22).

Children in elementary school are typically intrigued by the
topics of pregnancy, birth, and gender roles. They often will begin
to preferentially play with children of the same gender. Their

Terminology

Gender identity
Internal sense of one’s self as male, female, or other
Cisgender

An individual whose gender identity aligns with physical sex
characteristics

Transgender

An individual whose gender identity and expression is not
consistent with the sex assigned at birth

Gender role

Culturally derived associations for behaviors and appearance
that signal being male or female

Gender expression

Behaviors and appearance used to communicate one’s gender
identity
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FIGURE 22.5 A, Approach to initiating the civil and criminal investigation of suspected abuse.
B, Reporting to Child Protective Services (CPS), law enforcement, or both in child abuse cases. CPS
reports are required when a child is injured by a parent, by an adult acting as a parent, or by a
caregiver of the child. The police investigate crimes against children committed by any person,
including parents or other caregivers. (From Christian CW. Child abuse. In: Schwartz MW, ed. Clinical
Handbook of Pediatrics. 3rd ed. Baltimore: Lippincott Williams & Wilkins; 2003:192-193.)

curiosity and inquiries should be met with accurate informa-
tion and limited judgment so that future questions will be
directed to reliable resources and not answered by peers and the
media.

The biological, social, and cognitive changes that occur during
adolescence place a focus on sexuality. Puberty can be both
scary and exciting. One of the principal developmental tasks of
this period is to become comfortable with one’s own sexuality.

This is often achieved through questioning and experimentation.
Some teenagers may try out different sexual practices, including
those with members of the same sex, as they explore their
own emerging sexuality. Almost half of high school students
report ever having had sexual intercourse. The nature of these
experiences does not necessarily predict sexual orientation,
and similarly, stereotypical masculine and feminine traits do
not predict sexual orientation either.
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Sexual orientation, the pattern of physical and emotional
arousal toward another person, is not always the same as sexual
behavior. Typically, an individual’s sexual orientation emerges
before or early in adolescence. Although many adolescents
have sexual experiences with a same-sex partner (10-25%,
and more often reported by males than females), fewer will
affirm homosexual sexual orientation by late adolescence. By
18 years of age, the majority of individuals endorse certainty
around their sexual orientation.

HOMOSEXUALITY

There is no reliable way to predict an individual’s sexual orienta-
tion. Identical twins (even twins raised in separate families)
show a higher concordance rate for sexual orientation than
would be expected by chance alone, but nowhere near 100%,
as would be expected if genetics were the sole determinant.
Attempts to correlate brain imaging or levels of androgens and
estrogens with sexual orientation have thus far been inconsistent
at best. Although it is well established that parents tend to treat
boys and girls differently, there is no evidence that parental
behavior alters the developmental trajectory towards a particular
sexual orientation.

It is currently estimated that about 10% of adults self-identify
as homosexual, meaning they are attracted to people of the
same gender. Homosexual children and adolescents face
stigmatization derived from homophobia and heterosexism,
ostracism, and family rejection. A persistent negative societal
attitude toward homosexuality is reflected in the higher rates
of social isolation, verbal harassment, and physical assault
experienced by sexual minority youth. Additionally, educational
and unbiased information about homosexuality is often not
available in school and community settings, and homophobic
jokes, teasing, and violence are common. Not surprisingly,
sexual minority youth are at high risk for having a negative
self-esteem, mental health issues, substance abuse, and sexual
risk-taking behaviors. Sexual minority youth are more than twice
as likely to report considering suicide than their heterosexual
peers; rates of legal and illegal substance abuse are significantly
higher.

There are also significant health disparities for sexual minor-
ity youth related to sexual health outcomes. Although sexual
behaviors, not sexual orientation, determine risk of sexually
transmitted infections (STI), sexual minority youth are more
likely to have had intercourse at a younger age, less likely to
use contraception, and report a greater number of sexual
partners as compared to heterosexual peers. Rates of STI in
the minority group of men who have sex with men (MSM)
have not declined along with the downward trend of STI in
adolescents overall, including rates of human immunodeficiency
virus (HIV). Although education about safe sexual practices
should be part of all adolescent well-child visits, Centers for
Disease Control and Prevention (CDC) guidelines recommend
asking about the gender of all sex partners as part of STI risk
assessment. Health care providers should be aware of specific STI
screening recommendations for MSM related to anal intercourse
(see Chapter 116). Many adolescents who identify as women
who have sex with women (WSW) have also had sex with
men and will require cervical cancer screening per guidelines.
Immunization for human papillomavirus per CDC guidelines
is recommended for adolescents regardless of gender or sexual
behavior. Additionally, discussions around highly effective birth

control methods are prudent with both heterosexual and sexual
minority youth.

Acknowledging that one is homosexual and disclosing it to
one’s parents is often extremely stressful. Although many parents
are supportive of their child’s sexual orientation, some parents,
particularly those who view this behavior as immoral, may reject
their child. Adolescents should be counseled that even parents
whose initial reaction is one of shock, fear, or grief can come
to accept their child’s homosexuality. Homosexual youth are
at a high risk for homelessness as a consequence of parental
rejection. Interventions designed to change sexual orientation
are strongly opposed and are not only unsuccessful, but can
be detrimental to the mental health of the child or adolescent.
Health care providers should provide reassurance to parents
feeling guilt or shame by affirming that sexual minority youth
are normal and sexual orientation is not related to parenting
practices. Evidence supports improved health outcomes for
sexual minority youth who experience family connectedness
and receive encouragement and positive support for their sexual
orientation from their parents. For medical and psychosocial
reasons, health care providers need to provide an environment
in which adolescents feel comfortable discussing their sexual
orientation and families can find the support and resources
they need (Table 23.2).

TABLE 23.2] Providing Supportive Health Care
Environments for Sexual Minority Youth

Offices should be welcoming to all, regardless of sexual
orientation and behavior.

Ensure that office staff and information-gathering forms do not
presume heterosexuality of patients or parents (i.e., use gender-
neutral language).

All adolescents should have a confidential adolescent
psychosocial history including screening and referral for
depression, suicidality, other mood disorders, substance abuse,
and eating disorders.

Adolescents should have sexual behaviors and risks assessed, with
particular attention to sexually transmitted infections testing
guidelines affecting sexual minority youths. This should include
contraceptive counseling.

Target behavioral interventions to maximize the individual’s
strengths and resources and minimize risk-taking behaviors.

Be available to answer questions, correct misinformation, and
reinforce that minority sexual orientations are normal.

Support and affirm transgender youth and refer as appropriate.

Support parents in working through adjustment issues related to
having a child with a minority sexual orientation and encouraging
the commitment to a loving and supportive family environment.

Support gay-straight alliances at schools and zero-tolerance
policies for bullying and violence.

Provide information about support groups and resources for
sexual minority youth and their families.

If a health care provider does not feel competent to provide
appropriate care for sexual minority youth, he/she has the
responsibility to evaluate and refer families for medically
appropriate care.

Data from Levine DA. Committee on adolescence. Office-based care for lesbian,
gay, bisexual, transgender, and questioning youth. Pediatrics. 2013;132(1):
198-203.



DEVELOPMENT OF GENDER IDENTITY

Developing an awareness and appreciation for one’s gender
identity is an important milestone in psychosocial development.
Typically, a child self-identifies as a boy or a girl by age 2 years
and begins to demonstrate initial expressions of gender identity.
Cross-gendered behaviors, such as stating that one wants to
be a member of the opposite sex and/or pretending to be so,
are common in preschool years. However, gender constancy,
the understanding that one is always a male or always a female,
is typically achieved by age 6 years.

Most elementary school-age children show a strong and
consistent gender identity, and their behaviors (gender roles)
reflect this. If a child this age is engaging in cross sex gender role
behaviors, or playing with toys that are stereotypically associated
with the opposite gender, parents may be concerned about
teasing/bullying or about the child’s eventual sexual orienta-
tion. In assessing parental concerns about atypical gender role
behaviors, the type of behavior exhibited and its consistency
and persistence over time should be considered. Reassurance is
appropriate when these behaviors are part of a flexible repertoire
of male and female gender roles or in response to a stressor,
such as the birth of an infant of the opposite sex or divorce of
the parents. In contrast, stating the desire to be, or asserting
that one is, of the opposite gender, and demanding clothing,
hairstyles, privileges, and/or to be called a name classically
used for the opposite gender, is uncommon. A referral for
evaluation for gender dysphoria (GD) is appropriate when
there is a nearly exclusive preference in cross-gender roles in
play, playmates, and games/activities stereotypically associated
with the opposite gender combined with a dislike of one’s sexual
anatomy and a desire to be of the other gender persists beyond
a period of 6 months and is distressing as it impairs the child’s
functioning.

GENDER DYSPHORIA

GD is defined as marked distress related to the inconsistency
between the way an individual may feel and think of themselves
(experienced/expressed gender) and the individual’s physical
or assigned gender. GD represents a revision of the Diagnostic
and Statistical Manual of Mental Disorders, fourth edition
(DSM-1V), diagnosis of gender identity disorder and embodies
an effort to remove the stigmatizing impact of the term “dis-
order” while maintaining a diagnosis in DSM-V to ensure
insurance coverage for medical interventions. According to
DSM-V, in children, GD is 2-4.5 times more common among
natal boys than among natal girls. By adolescence, the male-
to-female ratio is closer to even. There are some associations
between gender atypical behavior in young children and the
ultimate development of same-sex attraction; many children
with GD grow up to be adults who identify as bisexual or
homosexual.

In contrast, the term transgender refers to an individual
that does not conform to the culturally-derived gender role for
the sex they were assigned at birth. A person can have GD, a
medical diagnosis, without being considered transgender. The
majority of children with GD will not identify as transgender
during adolescence and adulthood. There are data to support
that children with GD who demonstrate more insistence in
affirming their gender identity, use more declarative language,
and are more significantly distressed by their body may be
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more likely to identify as transgender in adolescence or
adulthood.

Transgender youth are often faced with rejection from their
community and family, leading to rates of depression, anxiety,
and suicidality that greatly exceed those in the general popula-
tion. Evidence is mounting that allowing social transitions for
prepubescent transgender children may be linked to improved
mental health outcomes. This involves family acceptance and
allows the child to present in all aspects as the gender role that
aligns with his/her gender identity, and not the gender assigned
at birth. In 2009, the Endocrine Society published guidelines that
recommend considering reversible suppression of puberty using
gonadotropin-releasing hormone analogs. Specialty centers with
multidisciplinary teams now exist across the country to address
the many needs of transgender children and their families.

Family Structure and Function

A family is a dynamic system of interactions among biologically,
socially, or legally related individuals. As such, families have a
unique power to influence a child’s social, emotional, and
physical health, shape their brain development, and impact
his/her overall developmental trajectory. When a family func-
tions well, interactions support the physical and emotional
needs of all members and the family can serve as a valuable
resource for any individual member in need. Alternatively, the
problems of an individual member or the negative interactions
between members may interfere with the ability of the family
system to satisfy the physical and emotional needs of members,
and ultimately lead to physical and/or emotional harm. The
consequence of a social practice or behavior pattern that
undermines the stability of a family unit is referred to as family
dysfunction.

FAMILY FUNCTIONS

The functions that families carry out in support of their children
can be considered within the broad categories of physical needs,
emotional support, and education and socialization (Table 24.1).
Within these groupings, all families have strengths and weak-
nesses. The amount of support that an individual child needs
in each domain varies with the child’s developmental level,
personality, temperament, health status, personal experiences,
and stressors. In a healthy family, parents can be counted on to
provide consistent and appropriate support for their children.
Either too much or too little support can interfere with optimal
child health and development. In the case of child neglect the
family underfunctions, providing inappropriate or inadequate
support for the child’s basic needs. Further, the violation of basic
boundaries of appropriate behavior and infringement on safety is
considered child abuse. In contrast, a family that overfunctions
may limit a child’s opportunity for growth and development
of independence skills, creating feelings of helplessness and
inadequacy. Parental anxiety and perfectionism creates intense
pressure on children around achievement and sets them up to
become anxious and fearful themselves.

Toxic stress can accumulate when the child experiences
intense, frequent, and prolonged adversity whether it be from
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TABLE 24.1| Important Roles Families Play in Supporting
Children

PHYSICAL NEEDS
Safety

Food

Shelter

Health and health care
EMOTIONAL SUPPORT
Affection

Stimulation
Communication
Guidance/discipline
EDUCATION AND SOCIALIZATION
Values

Relationships
Community

Formal schooling

physical/emotional abuse, caregiver substance abuse or untreated
mental illness, exposure to violence, or the secondary effects of
economic hardship. Regardless of the type of family dysfunction,
prolonged activation of stress response systems can disrupt the
development of vital brain architecture and increase the risk for
stress-related disease and cognitive impairment into adulthood.

FAMILY STRUCTURE

The traditional family consists of a married mother and father
and their biological children. The diversity in the structure of
the family in the United States has increased dramatically; in
2010 only 65% of children were being raised by married parents.
Today, children may live with unmarried parents, single parents
of either gender, a parent and a stepparent, grandparents, parents
living as a same-sex couple, or foster care families. There is
little evidence that family structure alone is a significant predictor
of child health or development. Regardless of family structure,
the best predictor of secure child health and development is
the presence of a loving adult or adults serving in a parental
role committed to fulfilling a child’s basic needs. Stressful life
experiences can test a family’s ability to promote optimal
developmental outcomes, and different family structures face
different challenges.

Single-Parent Families

At any one point in time, approximately 30% of children are
living in single-parent families, and more than 40% of children
are born to unmarried mothers. In some instances, a child is
born to a single mother by choice, but oftentimes the child is
the result of an unplanned pregnancy. Children may also live
in single-parent families as the result of divorce or the death
of a parent (see Chapter 26). Although most children in single-
parent families are raised by mothers, single-father families
are increasing; in 2009 nearly 5% of children lived in single-father
families.

Single parents may have limited financial resources and
social supports. For single-mother households, the median
income is only 40% of the income in two-parent families, and
for single-father households, it is only 60% of the income of two
parent families. Thus the frequency of children living in poverty
is three to five times higher in single-parent families. These
parents must also rely to a greater extent on other adults for
child care. Although these adults may be sources of support for
the single parent, they also may criticize the parent, decreasing
confidence in parenting skills. Fatigue associated with working
and raising a child independently contributes to parenting
difficulties. Single parents are likely to have less time for a
social life or other activities, intensifying feelings of isolation
and negatively impacting mental health. When the increased
burdens of single parenting are associated with exhaustion,
isolation, and depression, the evolution of developmental and
behavioral problems in the child is more likely.

In the case of a teenage mother in the role of single parent,
challenges associated with parenting may be even more impact-
ful (see Section 12). Being a teenage parent is associated with
lower educational attainment, lower paying jobs without much
opportunity for autonomy or advancement, and lower self-
esteem. Teenage mothers are even less likely than adult single
mothers to receive any support from the child’s father. Children
of adolescent mothers are at high risk for cognitive delays,
behavioral problems, and difficulties in school. Referral to early
intervention services or Head Start programs is imperative in
these situations.

However, when a single parent has adequate social supports,
is able to collaborate well with other care providers, and has
sufficient financial resources, he or she is likely to be successful
in raising a child. Pediatricians can improve parental self-esteem
through education about child development and behavior,
validation of good parenting strategies, positive feedback for
compliance, and demonstrating confidence in them as parents.
Demonstrating empathy and acknowledging the difficulties faced
by single parents can have a healing effect or help a parent feel
comfortable to share concerns suggesting the need for a referral
to other professionals.

Children Living With Sexual Minority Parents

An estimated 23% of all lesbian/gay/bisexual (LGB)-identified
adults (regardless of relationship status) were raising children
under age 18 based on the 2013 National Health Interview
Survey. Sexual minority adults can build families in a variety
of ways. Many children with an LGB parent were conceived
in the context of a heterosexual relationship. Alternatively, single
LGB parents, as well as same-gender couples, enter into parent-
hood through adoption, donor insemination, or surrogacy. It
is estimated that there are almost 200,000 children being raised
by same-sex couples in the United States. Combined with those
children being raised by single sexual minority parents, an
estimated 2 million children in the United States have LGB
parents.

LGB parents and children born from a heterosexual rela-
tionship experience unique challenges. Navigating the complex
network of past and present, opposite- and same-gender rela-
tionships can be stressful for the child who may already have
difficulty accepting the change in family structure, living environ-
ment, and disclosure of sexual orientation. In general, earlier
disclosure of a parent’s homosexuality to children, especially



before adolescence, is associated with better acceptance. Parents
may have concerns that the child will encounter teasing by peers,
disapproval from adults, and stress or isolation related to a social
stigma associated with having an LGB parent. Although there
is some evidence that children of sexual minority parents may
have an increased likelihood of being teased at certain stages
of development, strong parent-child relationships and a school
curriculum addressing acceptance can offer some protection
to overall child well-being.

Evidence suggests that there is no causal relationship between
having a sexual minority parent and a child’s emotional,
psychosocial, and behavioral development. Growing up in a
same-gender parent family is not associated with academic
achievement. Additionally, having an LGB parent does not
influence gender role and psychosexual development; the
majority of children with an LGB parent identify as hetero-
sexual. Importantly, extensive research has demonstrated that
the psychological adjustment of children and adolescents is
impacted by the quality of the parent-child relationship, the
quality of the relationship between adult caregivers, and the
availability of social and economic resources.

Adoption

Adoption is a legal and social process that provides full family
membership to a child who is not the adult parent’s biological
offspring. Most adoptions in the United States involve U.S.
parents adopting U.S. children, but shifting cultural trends have
increased the diversity in the ways in which adoptions occur;
the process can involve biologically related and unrelated
children, stepchildren, adoption through private and public
agencies, domestic and international adoptions, and independent
and informal adoptions. Based on data from the U.S. Department
of Health and Human Services, the number of adoptions that
are finalized each year has remained relatively stable (between
50,000 and 53,500) over the last decade. Approximately 2% of
children in the United States are adopted. In 2009-2011, 13%
of adopted children under 18 were internationally adopted.
Over that same period, there were 438,000 transracially adopted
children under the age of 18 (over a third of whom were foreign
born), or 28% of all adopted children under 18. Increasing
numbers of same-gender couples or single-LGB adults are raising
children via adoption. Each type of adoption raises unique
issues for families and health care providers. Data suggests that
adopted children live in households that have higher incomes,
a lower percentage in poverty, and a higher percentage with a
parent with at least a bachelor’s degree than stepchildren or
biological children. Open adoptions in which the biological
parents and birth parents agree to interact are occurring with
increased frequency and create new issues for the adoption
triad (biological parent, adoptive parent, and child).
Pediatricians are in an ideal position to help adoptive parents
obtain and evaluate medical information, consider the unique
medical needs of the adopted child, and provide a source of
advice and counseling from the preadoption period through
adolescence. A preadoption visit may allow discussion of medical
information that the prospective parents have received about the
child and identify important missing information such as the
medical history of the biological family and the educational and
social history of the biological parents. The preadoption period
is the time that families are most likely to be able to obtain
this information. Depending on the preadoption history, there
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may be risks of infections, in utero substance exposure, poor
nutrition, or inadequate infant care that should be discussed
with adoptive parents.

When the adopted child is first seen, screening for medical
disorders beyond the typical age-appropriate screening tests
should be considered. If the child has not had the standard
newborn screening tests, the pediatrician may need to obtain
these tests. Documented immunizations should be reviewed and,
if needed, a plan developed to complete the needed immuniza-
tions (see Chapter 94). Children may be at high risk for infection
based on the biological mother’s social history or the country
from which the child was adopted, including infection with
human immunodeficiency virus, hepatitis B, cytomegalovirus,
tuberculosis, syphilis, and parasites. A complete blood count
may be needed to screen for iron deficiency.

A knowledgeable pediatrician also can be a valuable source
of support and advice about psychosocial issues. The pediatri-
cian should help the adoptive parents think about how they
will raise the child while helping the child to understand the
fact that he or she is adopted. Neither denial of nor intense
focus on the adoption is healthy. Parents should use the term
adoption around their children during the toddler years and
explain the simplest facts first. Children’s questions should be
answered honestly. Parents should expect the same or similar
questions repeatedly and that during the preschool period the
child’s cognitive limitations make it likely the child will not fully
understand the meaning of adoption. As children get older,
they may have fantasies of being reunited with their biological
parents and there may be new challenges as the child begins to
interact more with individuals outside of the family. Families
may want advice about difficulties created by school assignments
such as creating a genealogic chart or teasing by peers. During
the teenage years, the child may have questions about his or
her identity and a desire to find his or her biological parents.
Adoptive parents may need reassurance that these desires do not
represent rejection of the adoptive family but the child’s desire
to understand more about his or her life. Feelings of loss and
grief, as well as anger, anxiety, or fear, may occur more often
during certain milestones, such as birthdays, graduation, or the
death of a parent. In general adopted adolescents should be
supported in efforts to learn about their past, but most experts
recommend encouraging children to wait until late adolescence
before deciding to search actively for the biological parents.

In general, adopted children are within range of nonadopted
peers academically and emotionally; however, the likelihood
of emotional and academic problems is higher for children
adopted after 9 months of age or for children who experienced
multiple placements before being adopted. Difficulties in school,
learning, and behavioral problems are thought to be more often
secondary to biological and social influences that preceded the
adoption. The pediatrician can play an important role in helping
families distinguish developmental and behavioral variations
from problems that may require recommendations for early
intervention, counseling, or other services.

Foster Care

The foster care system in the United States is a means of provid-
ing care and protection for children who require out-of-home
placement due to reasons of abuse and/or neglect. A foster or
kinship setting is beholden with the responsibility to promote
child well-being by assuring access to health, safety, and stability.
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Ultimately, the goal of foster care is to achieve permanency
through reunification or an alternative permanent arrangement
(adoption, guardianship, or placement with relatives).

From the late 1990s through 2005, over half a million children
were in foster care, but between 2005 and 2010, the number of
children living in foster care decreased by about 20% as a result
of changes in federal and state policies; in 2013, approximately
641,000 children spent some time in foster care placement. The
Adoption and Safe Families Act passed by congress in 1997
mandated timely permanency leading to a significant reduction
in the length of stay in foster care. In 2008, the enactment of
the Fostering Connections to Success and Increasing Adoptions
Act increased subsidies and supports to incentivize kinship care,
guardianship, and adoption out of foster care. Additional reforms
have prioritized the improvement of outcomes for children
and youth in foster care by emphasizing monitoring of child
development and the availability of mental health supports to
ensure emotional well-being.

Children and adolescents in foster care are at extremely high
risk for medical, nutritional, developmental, behavioral, and
mental health problems. At the time of placement in foster care,
most of these children have received incomplete medical care and
have had multiple detrimental life experiences. Comprehensive
assessments at the time of placement reveal many untreated
acute medical problems. Nearly half of foster children have a
chronic illness. Developmental delays and serious behavioral
or emotional disorders are common.

Ideally foster care provides a healing service for these
children and families, leading to reunification or adoption.
Too often, children experience multiple changes in placement
within the foster care system, further exacerbating challenges
in forming a connection between the child and adult caregivers
and culminating in child resistance to foster parents’ attempts
to develop a secure relationship. This detachment from the
foster parent may be emotionally difficult for the foster parent
to bear, further perpetuating a cycle of placement failures. The
history of trauma or neglect that originally led to the need
for foster care, in combination with instability of placements,
predisposes the foster child to enduring problems. Foster care
alumni report rates of anxiety disorders, depression, substance
abuse, and post-traumatic stress disorder that are two to six
times higher than the general population. Furthermore, although
the protections of the foster care system often end at 18 years
of age, these adolescents rarely have the skills and maturity
needed to allow them to be successful living independently.
Thus the Fostering Connections to Success and Increasing
Adoptions Act of 2008 mandates that effective transition to
adulthood planning be done with youth in foster care including
the provision of targeted resources for emancipated youths as
they enter adulthood.

The challenges for the foster care system are great. However,
when children are placed with competent and nurturing foster
parents and provided with coordinated care from skilled
professionals, significant improvements in child health status,
development, and academic achievement typically ensue.

FAMILY DYSFUNCTION: PHYSICAL NEEDS

Failure to meet a child’s physical needs for protection or nutrition
results in some of the most severe forms of family dysfunction
(see Chapters 21 and 22). There are many other ways in which
parental behaviors can interfere with a child’s access to a healthy

and safe environment, such as prenatal and postnatal substance
abuse. Prenatal use of alcohol can damage the fetus resulting
in a range of adverse effects known as fetal alcohol spectrum
disorders (FASD). At the most severe end of the spectrum,
this teratogen causes fetal alcohol syndrome (FAS), character-
ized by in utero and postnatal growth retardation, microcephaly,
intellectual disability, and a characteristic dysmorphic facial
appearance. Other manifestations of FASD include birth defects
and problems with coordination, attention, hyperactivity,
impulsivity, learning, or behavior. Children with these difficulties
may be diagnosed with FAS, partial FAS, alcohol-related birth
defects (ARBD), alcohol-related neurodevelopmental disorder
(ARND), and neurobehavioral disorder associated with prenatal
alcohol exposure (ND-PAE). Despite continued efforts to correlate
the amount or pattern of alcohol use in pregnancy with the
manifestations or likelihood of development of FASD, the only
consensus is that the potential for fetal harm increases as
maternal alcohol consumption intensifies. Importantly, ARBD
and developmental disabilities are entirely preventable with
abstinence from alcohol in pregnancy, and the neurocognitive
and behavioral problems that can result from prenatal alcohol
exposure are enduring.

Other substances may also impact the fetus. Studies of these
effects are complicated by the fact that substance use in preg-
nancy often involves multiple psychoactive substances as well as
suboptimal nutrition and prenatal care in women who use these
substances. Cigarette smoking during pregnancy is associated
with lower birthweight and increased child behavioral problems.
Use of cocaine in the perinatal period has been associated
with prematurity, impaired fetal growth, intracranial hemor-
rhages, and placental abruption. Exposure to opiates in utero
can result in prematurity and neonatal abstinence syndrome
characterized by symptoms of withdrawal (irritability, poor
and irregular feeding, tachycardia and tachypnea, vomiting,
and hypertonia). Investigations of the effects of cocaine and
opiates on cognitive development have produced mixed results.
Children with prenatal drug exposure are at increased risk
for the development of neurobehavioral disorders, impaired
intellectual function and academic achievement, developmental
language delays, and executive function deficits, as well as the
later development of a substance use disorder themselves.

Parental substance abuse is associated with increased family
conflict, decreased organization, increased isolation, and
increased family stress related to marital and work problems.
Children and adolescents of parents with substance use disor-
ders are also at increased risk for serious medical conditions
and injuries. A 2011 study found that 23% of children whose
mothers were substance users failed to receive routine child
health services during the first 2 years of life. Family discord
and violence may be more frequent. Despite the fact that these
parents often have difficulty providing discipline and structure,
they may expect their children to be independent at a variety of
tasks at a younger age as compared to parents who do not use
psychoactive substances. This sets the children up for failure
and contributes to increased rates of depression, anxiety, and
low self-esteem. Academic difficulties are particularly common
in children exposed to parental substance use, likely as a result
of both prenatal exposure with subsequent cognitive or learning
impairments and the unstructured and potentially unsafe home
environment. The parental attitude of acceptance toward alcohol
and drug use seems to increase the chance that their children
will use substances during adolescence.



Parents also may expose children directly to the harmful
effects of other substances, such as exposure to second hand
cigarette smoke, which is consistently associated with increased
rates of childhood respiratory illnesses, otitis media, and sudden
infant death syndrome. Despite these effects, only a few parents
restrict smoking in their homes. There are many other ways in
which parents may endanger the health of their children. Failing
to immunize children, to childproof the home adequately, and
to provide adequate supervision are other examples.

Parents’ attempts to provide too much protection for their
child can also have deleterious effects. One example of this
is the vulnerable child syndrome in which a child who is ill
early in life continues to be viewed as vulnerable by the parents
despite the child having fully recovered. Behavioral difficulties
may result if parents are overindulgent and fail to set limits.
Parental reluctance to leave the child may contribute to the
child having separation anxiety. Parents may be particularly
attentive to minor variations in bodily functions, leading them
to seek excess medical care. If the physician does not recognize
this situation, the child may be exposed to unnecessary medical
procedures.

FAMILY DYSFUNCTION: EMOTIONAL
SUPPORT, EDUCATION, AND SOCIALIZATION

Failure to meet a child’s emotional or educational needs can
have a severe and enduring negative impact on child develop-
ment and behavior. Infants need a consistent adult who learns
to understand their signals and meets the infant’s needs for
attention as well as food. As the adult caregiver learns these
signals, he or she responds more rapidly and appropriately to
the infant’s attempts at communication. Through this process,
often referred to as attachment, the special relationship between
parent and child develops. When affectionate and responsive
adults are not consistently available, infants often are less willing
to explore the environment and may become unusually clingy,
angry, or difficult to soothe.

Appropriate stimulation is also vital for a child’s cognitive
development. Children whose parents do not read to them and
do not play developmentally appropriate games with them have
lower scores on intelligence tests and experience more school
problems. In these situations, early intervention has been shown
to be particularly effective in improving skill development and
subsequent academic performance. At the other extreme, there
are increasing concerns that some parents may provide too
much stimulation and scheduling of the child’s day. There may
be such emphasis on achievement that children come to feel
that parental love is contingent. There are concerns that this
narrow definition of success may contribute to problems with
anxiety and self-esteem for some children.

Violence

The 2014 National Survey of Children’s Exposure to Violence
found that close to two thirds of children experienced at least
one self- or parent-reported direct exposure to violence in the
preceding year. Forms of violence include physical assault, sexual
assault, child maltreatment (see Chapter 22), and property
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crime. Witnessing violence in the family and/or community
was also prevalent (approximately one quarter of children).
Violence is an important individual and public health concern
given its prevalence and impact on well-being.

INTIMATE PARTNER VIOLENCE
AND CHILDREN

Intimate partner violence (IPV) is a pattern of purposeful
coercive behaviors aimed at establishing control of one partner
over the other that may include inflicted physical injury,
psychological abuse, sexual assault, progressive social isolation,
stalking, deprivation, intimidation, and threats. Although partner
violence often occurs between male perpetrators and female
victims, it may also occur bidirectionally and may be better
conceptualized as family or interpersonal violence. Violence
may escalate during the perinatal period.

IPV affects the lives of millions of children each year.
Children experience IPV by seeing or hearing the violence
and its aftermath. Children may be injured during violent
outbursts, sometimes while attempting to intervene on behalf
of a parent. Many children are victims of abuse themselves.
It is estimated that there is at least a 50% concurrence rate
between IPV and child abuse. Exposure to IPV can also impact
child development, emotional health, and behavior. There is no
particular behavioral consequence or disturbance that is specific
to children who witness IPV. Some children are traumatized
by fear for their caregiver’s safety and feel helpless. Others may
blame themselves for the violence. Children may have symp-
toms of post-traumatic stress disorder, depression, anxiety,
aggression, or hypervigilance. Older children may have conduct
disorders, poor school performance, low self-esteem, or other
nonspecific behaviors. Infants and young toddlers are at risk for
disrupted attachment and routines around eating and sleeping.
Preschoolers may show signs of regression, irritable behavior,
or temper tantrums. During school-age years, children may
show both externalizing (aggressive or disruptive) and internal-
izing (withdrawn and passive) behaviors. Because of family
isolation, some children have no opportunity to participate in
extracurricular activities at school and do not form friendships.
Adolescents in homes where IPV is present have higher rates
of school failure, substance abuse, and risky sexual behaviors.
These adolescents are more likely than their peers to enter into
a violent dating relationship.

Because of the high concurrence of IPV and child abuse,
asking about IPV is part of the screening for violence against
children. Recognizing the importance of IPV screening in
pediatric practice, the American Academy of Pediatrics has
endorsed screening in this setting and suggests that intervening
on behalf of battered women may be one of the most effective
means of preventing child abuse. Without standardized screen-
ing, pediatricians may underestimate the IPV prevalence in their
practices. Parents should not be screened together. Questions
about family violence should be direct, nonjudgmental, and
done in the context of child safety and anticipatory guidance
(Table 25.1).

Intervention is needed for caregivers who disclose IPV. It is
appropriate to show concern and to provide available community
resources. It is important to assess the safety of the victim
and the children. In some states, physicians are mandated to
report IPV. Information for families that provides details about
community resources and state laws is helpful.
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TABLE 25.1| Questions for Adults and Children Related to
Family Violence

FOR THE CHILD

How are things at home and at school?

Who lives with you?

How do you get along with your family members?
What do you like to do with them?

What do you do if something is bothering you?
Do you feel safe at home?

Do people fight at home? What do they fight about? How do
they fight?

ADDITIONAL QUESTIONS FOR THE ADOLESCENT
Do your friends get into fights often? How about you?
When was your last physical fight?

Have you ever been injured during a fight?

Has anyone you know been injured or killed?

Have you ever been forced to have sex against your will?
Have you ever been threatened with a gun or a knife?
How do you avoid getting in fights?

Do you carry a weapon for self-defense?

FOR THE PARENT

Do you have any concerns about your child?

Who helps with your children?

How do you feel about your neighborhood?

Do you feel safe at home?

Is there any fighting or violence at home?

Does anyone at home use drugs?

Have you been frightened by your partner?

Does your partner ever threaten you or hurt you?

YOUTH VIOLENCE

Rates of juvenile arrests in the United States are approximately
3010 persons between the ages of 10 and 17 per 100,000.
Comparison of data from the juvenile justice system and surveys
of self-reported behavior highlights that many juveniles commit
chargeable offenses and are never arrested. Self-reports of
delinquent behavior involvement do not differ much between
white and minority adolescents, nor between urban and rural
youth. However, urban and minority adolescents are more likely
to be arrested. Although boys commit more crimes than girls,
this gap has narrowed.

Most violent youth begin to exhibit their delinquent behaviors
during early adolescence. The prevalence of delinquent behaviors
decreases in the late teens into early adulthood, and most
adolescent violence ends by young adulthood. Most violent
youth are only intermittently violent. A small proportion
of delinquent youth commit frequent, serious crimes; these
offenders are more likely to have initiated delinquent activ-
ity before puberty. Serious youth violence is not an isolated
problem but usually coexists with other adolescent risk-taking
behaviors, such as drug use, truancy, school dropout, and early
sexual activity as well as with mental health concerns. Gang

membership is an important community level factor. Often, these
risk factors exist in clusters and tend to be additive. Although
understanding risk factors for violence is crucial for developing
prevention strategies, the risk factors do not predict whether a
particular individual will become violent. It is also important to
identify protective factors, which include school connectedness
as well as support of nonviolent family members and close
friends.

ASSAULT AND BULLYING

The National Survey of Children’s Exposure to Violence found
that peers and siblings were the most common perpetrators of
physical assault on youth. Other perpetrators of physical violence
on youth include adults as well as groups or gangs. Assaults
sometimes involve a weapon. Assaults can result in significant
physical injury. Homicide is one of the leading causes of death
among adolescents. Physical assaults can also have psychosocial
consequences.

Youth bullying is a form of aggression in which a child
or group of children repeatedly and intentionally intimidates,
harasses, or physically harms another child. Technology-
assisted bullying has become a major concern. Bullying peaks
in middle school. Psychosocial consequences of being bullied
include depression and suicidal ideation. Bullied youth may also
experience negative physical, social, and educational outcomes.
Prevention strategies include talking to children about bul-
lying as well as how they can stand up to it and how to get
help. Strategies at the school level include policies and rules,
education, and bullying reporting systems. National resources
include stopbullying.gov.

DATING VIOLENCE AND DATE RAPE

Dating violence includes physical violence, emotional abuse
(such as name calling or shaming), sexual violence, and stalking.
The 2013 National Youth Risk Behavior Survey found that 21%
of female and 10% of male students who dated experienced
some form of dating violence. Risk factors for dating violence
include initiating dating and sexual activity at an early age,
prior sexual abuse or victimization, and belief that dating
violence is acceptable. Risk factors for perpetrating dating
violence include witnessing or experiencing violence in the
home, early initiation of sexual activity, and depression or
anxiety. Substance use is also a risk factor for harming a partner;
alcohol, marijuana, and cocaine may contribute. Flunitrazepam
(Rohypnol) and gamma hydroxybutyrate are two commonly
implicated drugs that cause sedation and amnesia, especially
when used in conjunction with alcohol. Negative health out-
comes of experiencing dating violence include depression and
anxiety, engaging in unhealthy behaviors, as well as repeat
victimization.

Relatively few victims of date rape report the assault to
law enforcement. Women who report assaults to the police
are more likely to receive timely medical care; it is likely that
many sexually assaulted adolescents do not receive medical
attention, putting them at risk for physical and mental health
consequences. Health care providers can intervene by screen-
ing for adolescent dating violence, providing routine sexually
transmitted infection evaluation, and identifying counseling
resources for teens who are victims or perpetrators of dating
violence (see Chapter 116).


http://stopbullying.gov/

VIOLENCE AND TECHNOLOGY

Technology use among youths is prevalent and evolving with
the development of new applications and devices. Medical
providers, educators, parents, and youth should be aware of
the risks for violence through technology. Children can be
exposed to violence on television, the internet including social
media, and video games. Online sexual solicitation involves
requests to engage in sexual activities or talk. In some cases,
the solicitor attempts to make contact with the victim offline as
well. Cyber bullying or electronic aggression refers to harassment
or other aggression perpetrated through technology including
text messaging, websites, and social media. Negative outcomes
of electronic victimization include emotional distress, school
absenteeism, and increased risk for in-person victimization.
Anticipatory guidance for technology violence prevention
includes setting rules for technology use to regulate content,
location of use (i.e., common areas of the home), and amount
of time spent with technology. Adults should educate children
on steps to take if they are victimized, including informing
a trusted adult. Children should be advised not to give out
personal information online, friend strangers on social media,
or meet someone known from the internet in person without
parental supervision.

TRAUMA INFORMED CARE

Traumatic experiences in childhood including directly experienc-
ing or witnessing violence can impact physical and mental
health throughout the lifespan. Providing trauma-informed
medical care includes realizing the prevalence and impact of
trauma, recognizing signs and symptoms of trauma, as well as
responding to the medical needs of traumatized patients.
Examples of trauma-related symptoms include sleep difficulties,
abnormal eating patterns (e.g., hoarding food, loss of appetite),
hypervigilance, anxiety, detachment, and decline in school
functioning. Anticipatory guidance for caregivers of children
with trauma symptoms includes explaining the relationship
between symptoms and the trauma experience and reminding
the caregiver not to take the behaviors personally. Examples
of anticipatory guidance for specific trauma-related symptoms
include developing routines for bedtime and eating, remaining
calm when children act out, teaching children calming skills
such as breathing exercises, as well as helping children to verbal-
ize emotions. Health care providers can also make referrals to
trauma-informed mental health providers. Trauma-focused
cognitive behavioral therapy is an example of an approach that
has been shown to benefit children who have experienced
trauma.

Divorce, Separation, and
Bereavement

The primary responsibility for ensuring the optimal development
and well-being of children lies within the family. A variety of
different disruptions can interfere with the family’s ability to
ensure a child’s physical, emotional, social, and academic needs
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are met. Significant parental conflict can lead to separation or
divorce. Parental illness or injury may create a brief or prolonged
period of separation, while the death of a parent results in a
permanent separation that may be anticipated or unanticipated.
All of these disruptions cause significant stress for the child,
with the potential for short- and long-term adverse conse-
quences. The child’s adaptation to these stresses is affected by
the childs developmental stage, temperament, parental behaviors,
and the availability of additional support systems.

DIVORCE

Approximately 50% of first marriages in the United States will
end in divorce. About half of these divorces occur in the first
10 years of marriage when couples have added children to their
family unit prior to the break-up. At least 25% of children
experience the divorce or separation of their parents. Few events
in childhood are as dramatic and challenging for the child as
divorce. Importantly, parental choices and behaviors around a
divorce can help promote a healthy emotional adjustment for
the child.

Divorce is likely to be accompanied by changes in behavioral
and emotional adjustment. In the immediate post-divorce
period, many children exhibit anger, noncompliance, anxiety,
and depression. Children from divorced families require
psychological help two to three times more frequently than
children with married parents. Long-term studies suggest that
in the absence of ongoing stressors, most children demonstrate
good adjustment a few years after the divorce, but some have
enduring difficulties. Easygoing temperament and average to
above-average cognitive functioning are child characteristics
associated with improved coping skills.

Divorce is not a single event but a process that occurs
over time. In most cases, marital conflict begins long before
the physical or legal separation, but the divorce brings about
permanent changes in the family structure. Multiple potential
stressors for the child are associated with divorce, including
parental discord before and after the divorce, changes in living
arrangements and sometimes location, and changes in the child’s
relationship with both parents. The environmental changes that
disturb a child’s primary support system as a result of the divorce
process further complicate the child’s ability to adapt.

The child’s relationship with each parent can be affected by
the divorce. In the short-term, the parent is likely to experience
new burdens and feelings of guilt, anger, or sadness that may
disrupt parenting skills and family routines. Contact with
the noncustodial parent may decline greatly. Parents may be
perceived by their children as being unaware of the child’s
distress around the time of the divorce. Pediatricians can help
parents understand things they can do that will be reassuring to
the child. Maintaining contact with both parents, seeing where
the noncustodial parent is living, and, in particular, maintaining
familiar routines are comforting to the child in the midst of the
turmoil of a separation and divorce. The child should attend
school and continue to have opportunities to interact with
friends. Assistance from extended family can be essential, and
so it may be helpful for pediatricians to encourage parents to
ask for this support. Pediatricians should look for maladaptive
coping responses. Some parents may respond to their increased
burdens and distress by treating their children as friends with
whom they share their suffering. Alternatively, they may place
unnecessary and excessive responsibilities on the child or leave
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the child unsupervised for longer periods of time. Responses
such as these increase the chance that the child will develop
behavioral or emotional problems.

Reaction to Divorce at Different Ages

The child’s reaction to the divorce is influenced by the child’s
age and cognitive development. Similarly, warning signs of
maladjustment may look different at different stages of child
development. Although infants do not comprehend the concept
of divorce, their need for a stable daily routine and regular
contact with a primary caregiver in order to develop secure
attachment requires special considerations in relation to custody
and visitation. Separations from a primary caregiver should
be brief. Increased infant irritability, changes in sleep and
appetite patterns, and withdrawal or listlessness may be indica-
tors of distress. In the worst cases of family stress and neglect,
the young child may fail to meet developmental milestones as
expected. The developmental phase of preschool age children
is characterized by magical thinking about cause and effect
and an egocentric view of the world. They may believe that
something they did caused the divorce, or they may engage in
unusual behaviors that they believe will reunite the parents.
At this age, parents need to provide a consistent and clear
message that the divorce was related to disagreements between
the parents, that nothing the child did caused the divorce, and
that nothing the child could do would bring the parents back
together again. Preschool children may reason that if the parents
left each other they also might leave the child. To counteract
this fear of abandonment, children may need one-on-one
attention and to be reassured that although parents separated,
they will not abandon the child and that the child’s relationship
with both parents will endure.

School-age children have a more concrete understanding of
cause and effect; if something bad happened, they understand
that something caused it to happen. However, they are less likely
to appreciate the subtleties of parental discord or the idea that
multiple factors contribute to a conflict. Children at this age
may still worry that something they did caused the divorce.
They may express more anger than younger children and often
feel rejected. Many young school-age children worry about
what will happen to one or both parents. School performance
often deteriorates. Older elementary school-age children may
believe that one parent was wronged by the other. This belief,
in conjunction with their concrete understanding of cause and
effect, allows children to be easily co-opted by one parent to
take sides against the other. Parents need to understand this
vulnerability and resist the temptation to support their child in
taking sides, while allowing the child to express their feelings
openly.

Adolescents may demonstrate difficulty adjusting to divorce
by acting out, becoming depressed, or experiencing somatic
symptoms. Adolescents are developing a sense of autonomy, a
sense of morality, and the capacity for intimacy. Divorce may
lead them to question previously held beliefs. They may be
concerned about what the divorce means for their future and
whether they, too, will experience marital failure. Questioning
of previous beliefs, in conjunction with decreased supervision,
may set the stage for risk-taking behaviors, such as truancy,
sexual behaviors, and alcohol or drug use. Adolescents with
divorced parents, in comparison to those with married parents,
are at increased risk for internalizing problems like depression

and anxiety in addition to the externalizing problems already
mentioned. Parents are encouraged to continue to provide
consistent behavioral expectations while encouraging an open
forum for discussing the adolescent’s feelings.

Outcome of Divorce

Regardless of the age or developmental level of the child, children
that are exposed to hostility and high levels of stress are at
increased risk for emotional, behavioral, and academic struggles
in the future. One of the best predictors of children’s adaptation
to divorce is whether the physical separation is associated with
a decrease in the child’s exposure to parental discord. In most
cases, divorced parents still must interact with each other around
the child’s schedule, child custody and support, and other
parenting issues. These types of issues create the potential for
the child to have ongoing exposure to significant discord between
the parents. For example, if one parent tends to keep the child
up much later than the bedtime at the other parents house,
sleep problems may develop. When children feel caught in the
middle of ongoing conflicts between their divorced parents,
behavior or emotional problems are much more likely. Regardless
of how angry parents are with each other, the parents should
be counseled that they must shield their child from this animos-
ity. Clear rules about schedules, discipline, and other parenting
roles is ideal, but in cases of conflict, it can also be helpful for
the pediatrician to help a parent accept that he or she can only
control his or her actions and decisions related to the child.
When parents have trouble resolving these issues, mediation
may be helpful. Pediatricians need to be wary of parents’ attempts
to recruit them into custody battles to substantiate claims of
poor parenting unless the pediatrician has first-hand knowledge
that the concerns are valid.

Although the primary physical residence for most children is
still with the mother, the court’s bias toward preferring mothers
in custody decisions has decreased and there is more emphasis
on including both parents in the child’s life. In the early 1980s,
50% of children had no contact with their fathers 2 or 3 years
after a divorce, whereas today only 20-25% of children have no
contact with their father. Most states now allow joint physical
or legal custody. In joint physical custody, the child spends a
significant amount of time with each parent, and in joint legal
custody, parents share authority in decision making. Although
joint custody arrangements may promote the involvement of
both parents in the childs life, they also can be a vehicle through
which parents continue to express their anger at each other.
When parents have substantial difficulty working together,
joint custody is an inappropriate arrangement and has been
associated with deterioration in the child’s psychological and
social adjustment.

Divorce often leads to financial difficulties. Family income
usually declines in the first year after the divorce. Only about
half of mothers who have child support awards receive the full
amount, and one fourth receive no money at all. These financial
changes may have multiple adverse effects on the child. A move
to a new house may require the child to attend a new school
disrupting peer relationships and other potential supports. The
child may spend more time in child care if one or both parents
have to increase work hours.

Most men and women remarry within 5 years of divorce,
with a slightly higher incidence of men who remarry than
women (approximately 60% vs. 50%, respectively). Most



spouses in remarried couples already have children, such that
at least one third of American children become members of
stepfamilies. The adjustment to a parent dating and the transition
to a blended family pose additional challenges to the child.
Parents are encouraged to be sensitive to the child’s reactions
and mindful of the importance of maintaining the biological
parents as disciplinarians.

Role of the Pediatrician

The pediatrician can be an important voice in helping the parents
understand and meet the child’s needs (Table 26.1) before,
during, and after the divorce. Children should be told of the
parents’ decision before the physical separation. The separation
should be presented as a rational step in managing marital
conflict and should prepare the child for the changes that will
occur. Parents should be prepared to answer children’s questions,
and they should expect that the questions will be repeated over
the ensuing months. Once parents have told children of the
separation, it may be confusing to the child if parents continue
to live together and may raise false hopes that the parents will
not divorce.

Many parents report feeling like their life did not stabilize
until 2-3 years or more after the divorce; for some the divorce
remains a painful issue 10 years later. The child’s emotional
adjustment to divorce is closely predicted by the parents’ adjust-
ment. Consequently, parents should be encouraged to seek help
for themselves if they are struggling emotionally after a divorce.
Although most children ultimately show good adjustment to
divorce, some have significant acting-out behaviors or depression
that requires referral to a mental health professional. Some
parents need the assistance of a mediator or family therapist

TABLE 26.1| General Recommendations for Pediatricians
to Help Children During Separation, Divorce,

or Death of a Close Relative

Acknowledge and provide support for grief that the parent/
caregiver is experiencing.

Help parent/caregiver consider child’s needs and validate his/her
feelings.

Encourage parent/caregiver to maintain routines familiar to the
child.

Encourage continued contact between child and his or her
friends.

If primary residence changes, the child should take transitional
objects, familiar toys, and other important objects to the new
residence.

Minimize frequent changes in caregivers, and for infants, keep
brief the times spent away from primary caregiver.

Have parent/caregiver reassure the child that he or she will
continue to be cared for.

Have parent/caregiver reassure the child that he or she did not
cause the separation, divorce, or death (especially important in
preschool children).

Encourage parent/caregiver to create times or rituals that allow
the child to discuss questions and feelings if the child wishes.

Encourage parental self-care. Ensuring that parents are
addressing their own mental health needs will have a positive
impact on the child’s emotional well-being.
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to help them stay focused on their child’s needs. In the most
contentious situations, a guardian ad litem can be appointed by
the court to investigate and recommend what solutions would
be in the “best interests” of a child.

SEPARATIONS FROM PARENTS

Children experience separations from their primary caregiver
for a variety of reasons. Brief separations, such as those to
attend school, camp, or other activities, are nearly a universal
experience. Many children experience longer separations for
a variety of reasons, including parental business trips, military
service, or hospitalization. Child adjustment to separation is
affected by child factors (e.g., age of the child and the child’s
temperament); factors related to the separation (e.g., length of
and reason for the separation, whether the separation was
planned or unplanned); and factors related to the caregiving
environment during the separation (e.g., how familiar the child
is with the caregiver and whether the child has access to friends
and familiar toys and routines).

Children between 6 months and 3-4 years of age often have
the most difficulty adjusting to a separation from their primary
caregiver. Older children may be better able to understand
the reason for the separation, communicate their feelings, and
comprehend the passage of time, allowing them to anticipate
the parent’s return. For older children, the period immediately
before a planned separation may be particularly difficult if the
reason for the separation causes significant family tension, as
it may in the case of hospitalization or military service.

If parents anticipate a separation, they should provide a clear
explanation of the reason for the separation and, to the extent
possible, give concrete information about when the parent will
be in contact with the child and when they will return home.
If the child can remain at home with a familiar and responsive
caregiver, this is likely to help adjustment. If children cannot
remain at home, they should be encouraged to take transitional
objects, such as a favorite blanket, familiar toys, and important
objects such as a picture of the parent, with them. Maintenance
of familiar family routines and relationships with friends should
be encouraged.

DEATH OF A PARENT OR FAMILY MEMBER
AND BEREAVEMENT

When a child loses a parent, it is a devastating experience.
Unfortunately, this experience is not rare; by 15 years of age,
4% of children in the United States have experienced the death
of a parent. The death of a parent is likely to alter forever the
child’s view of the world as a secure and safe place. The child’s
developmental level and temperament and the availability of
support systems contribute to the child’s adjustment following
the death of a parent. Many of the recommendations in Table
26.1 are helpful. The death of a parent or close family member
also brings up some unique issues.

Explaining Death to a Child

Children’s understanding of death changes with their cognitive
development and experiences (see Chapter 4). Preschool children
often do not view death as permanent and may have magical
beliefs about what caused death. As children become older,
they understand death as permanent and inevitable, but the



96 SECTION 5 PSYCHOSOCIAL ISSUES

concept that death represents the cessation of all bodily functions
and has a biological cause may not be fully appreciated until
adolescence.

Death should not be hidden from the child. It should be
explained in simple and honest terms that are consistent with
the family’s beliefs. The explanation should help the child to
understand that the dead person’s body stopped functioning
and that the dead person will not return. Preschool children
should be reassured that nothing they did caused the individual
to die. One should be prepared to answer questions about where
the body is and let the child’s questions help determine what
information the child is prepared to hear. False or misleading
information should be avoided. Comparisons of death to sleep
may contribute to sleep problems in the child.

There are many possible reactions of children to the death of
a parent or close relative. Sadness and a yearning to be with the
dead relative are common. Sometimes a child might express a
wish to die so that he or she can visit the dead relative, but a plan
or desire to commit suicide is uncommon and would necessitate
immediate evaluation. A decline in academic functioning, lack
of enjoyment with previously preferred activities, and changes
in appetite and sleep can occur. Approximately half of children
have their most severe grief reactions about 1 month after
the death of a loved one; for other children the most severe
symptoms of grief do not occur until 6-12 months after the
death.

Should the Child Attend the Funeral?

Children often find it helpful to attend the funeral, helping
them understand that the death occurred and providing an
opportunity to say good-bye. Seeing others express their grief
and sadness may help the child to express these feelings. Going
to the funeral helps prevent the child from having fears or
fantasies about what happened at the funeral. If the child is
going to attend the funeral, he or she should be informed of
what to expect. If a preschool-age child expresses a desire not
to attend the funeral, he or she should not be encouraged to
attend. For older children, it may be appropriate to encourage

PEARLS FOR PRACTITIONERS

attendance, but a child who feels strongly about not wanting
to go to the funeral should not be required to attend.
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Failure to Thrive

Child Abuse and Neglect

e There is no single, universally accepted anthropometric
criterion for failure to thrive. Commonly used criteria include
weight below the 3rd or 5th percentile for age; weight
decreasing, crossing two major percentile lines on the growth
chart over time; or weight less than 80% of the median
weight for the height of the child.

* Failure to thrive can be caused by inadequate intake, mal-
absorption, or increased metabolic demands.

° History and physical examinations to assess for biological
and psychosocial etiologies are the cornerstone of failure
to thrive evaluations.

* In every state, physicians are mandated by law to report
child abuse and neglect.

* Neglect is the most common form of child maltreatment
and can impact physical, mental, developmental and behav-
ioral health in both the short and long term.

° Bruising characteristics that raise concern for inflicted injury
include patterned bruising (examples: loop mark, slap mark),
unusual location such as ears, neck, or genitals, as well as
bruising in nonmobile infants.

* Children with significant internal abdominal injuries may
present without any external bruising.
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* Abusive head trauma is the leading cause of mortality and disease and cognitive impairment into adulthood. Supportive

morbidity from child physical abuse. Prevention programs
often emphasize coping with crying techniques and
education.

Homosexuality and Gender Identity

The vast majority of victims of sexual abuse have normal
anogenital examinations.

Factors to consider when determining the urgency of medical
evaluations for victims of sexual abuse include timing of
the most recent abuse (i.e., is the child within the window
for prophylactic medications against HIV, pregnancy and
sexually transmitted infections [STIs], or forensic evidence
collection), child safety (i.e., does the child have ongoing
contact with the perpetrator), acute physical or mental health
symptoms (e.g., active suicidal ideation, genital bleeding).
Clinical findings that could raise concern for child sex
trafficking and commercial sexual exploitation include child
not allowed to speak for himself/herself, child accompanied
by an unrelated adult, history of multiple STTs, and tattoos
concerning for branding.

There is no reliable way to predict an individual’s sexual
orientation and no evidence that parental behavior alters
the developmental trajectory towards a particular sexual
orientation.

There are significant health disparities for sexual minority
youth related to sexual health outcomes. Education about
safe sexual practices should be part of all adolescent well-child
visits, including asking about the gender of all sex partners
as part of STI risk assessment.

Transgender youth have rates of depression, anxiety, self-
destructive choices, and suicide that greatly exceed those
in the general population. Connecting with a specialty center
with a multidisciplinary team to address the needs of
transgender children and their families is vital.

Family Structure and Function

* The accumulation of toxic stress can disrupt brain develop-
ment in children and increase the risk for stress-related

nurturing by primary caregivers is crucial to early brain
growth and to the physical, emotional, and developmental
needs of children.

Regardless of family structure, the best predictors of secure
child health and psychological development are the quality
of the parent-child relationship, the quality of the relationship
between adult caregivers, and the availability of social and
€conomic resources.

Children and adolescents in foster care are at extremely
high risk for medical, nutritional, developmental, behavioral,
and mental health problems.

Violence

 Direct and/or indirect exposure to violence is prevalent

among youth. Traumatic experiences impact health outcomes
not only in childhood, but also into adulthood. Trauma-
informed care includes recognizing and responding to signs/
symptoms of trauma including hypervigilance, anxiety, sleep
problems, and decline in school functioning.

Violence through technology such as online solicitation,
cyber bullying, or exposure to violent materials is a growing
concern. Anticipatory guidance could include setting rules
for technology use (e.g., location of use, amount of time of
allowable use, social media-related rules), advising children
not to give out personal information or meet someone known
from the internet in person, and educating children on steps
to take if they are bullied.

Divorce, Separation, and Bereavement

e A child’s reaction to divorce, separation from a parent, or

the death of a loved one is influenced by the child’s age,
cognitive development, and previous experiences.

In times of family disruption, it is important that children
are assured of continued safety and care, their feelings are
validated, any concerns of personal responsibility are nullified,
consistency of routine is maintained, and time is appropriated
for questions and open communication without punitive
judgment.
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SECTION 6

PEDIATRIC NUTRITION AND
NUTRITIONAL DISORDERS

April O. Buchanan | Maria L. Marquez

Diet of the Normal Infant

Proper nutrition in infancy is essential for normal growth,
resistance to infections, long-term adult health, and optimal
neurologic and cognitive development. Healthy nutrition is
especially important during the first 6 months, a period of
exceptionally accelerated growth and high nutrient require-
ments relative to body weight. Breast feeding is associated
with a reduced risk of many diseases in infants, children,
and mothers (for more details visit http://www.nutrition
.gov).

BREAST FEEDING

Human milk and breast feeding are the ideal and normative
standards for infant feeding and nutrition. The American
Academy of Pediatrics (AAP) recommends human milk as the
sole source of nutrition for the first 6 months of life, with
continued intake for the first year, and as long as desired
thereafter. Breast feeding has short- and long-term advantages
for infant neurodevelopment. Pediatric health care providers
should approach breast feeding at multiple levels (individual,
community, social, and political). The goals of the U.S. Depart-
ment of Health and Human Services “Healthy People 2020”
include 82% of infants with any breast feeding, 25.5% of infants
with exclusive breast feeding for the first 6 months of life, and
lactation support at work of 38%. In collaboration with national
and global organizations, including the AAP, World Health
Organization (WHO), United Nations Childrens Fund
(UNICEF), the Centers for Disease Control and Prevention
(CDC), and the Joint Commission, hospitals are asked to
promote and facilitate breast feeding.

The first 2 days of breast feeding, and perhaps the first hour
of life, may determine the success of breast feeding. The 2011
rate of breast feeding initiation reported by the CDC for the
total U.S. population was 79%, which met the target of initiation
for “Healthy People 2020”; however, breast feeding did not
continue as long as recommended (Fig. 27.1). In response, a
multilevel approach has been implemented as described in the
following: (1) the federal government is supporting hospitals
and health departments to improve the maternity health care
practices; (2) state and local governments help hospitals to
adapt standards to support breast feeding; (3) hospitals work
toward the Baby-Friendly designation and work with health
care providers and community members to work for hospital

policies and create networks for supporting breast feeding
in the communities; (4) health care providers can help write
hospital policies to support breast feeding and counseling to
mothers, promoting continuation of breast feeding at home;
and (5) parents can ask questions about breast feeding and
their needs. There is greater emphasis to improve and stan-
dardize hospital practices with “Baby-Friendly” programs for
breast feeding support, utilizing the “Ten Steps to Successful
Breastfeeding” recommendations by the UNICEF/WHO; in
the United States 29% of the hospitals were “Baby Friendly”
in 2007 and 54% in 2013. The percentage of infants born in
“Baby-Friendly” hospitals increased from 1% in 2005 to 14%
in 2015.

The Department of Health and Human Services and the
CDC recognize that breast feeding offers infants, mothers,
and society compelling advantages in both industrialized and
developing countries. Human-milk feeding decreases the inci-
dence and severity of diarrhea, respiratory illness, otitis media,
bacteremia, bacterial meningitis, and necrotizing enterocolitis,
as documented by the Agency for Healthcare Research and
Quality (AHRQ).

Mothers who breast feed experience both short- and long-
term health benefits. Decreased risk of postpartum hemorrhages,
more rapid uterine involution, longer period of amenorrhea,
and decreased postpartum depression have been observed.
Similarly, there is an association between a long lactation
of 12-23 months (cumulative lactation of all pregnancies)
and a significant reduction of hypertension, hyperlipidemia,
cardiovascular disease, and diabetes in the mother. Cumulative
lactation of more than 12 months also correlates with reduced
risk of ovarian and breast cancer.

Feeding preterm infants human milk has beneficial effects
on their long-term neurodevelopment (IQ). Preterm breast
fed infants also have a lower readmission rate in the first
year of life.

Adequacy of milk intake can be assessed by voiding and
stooling patterns of the infant. A well-hydrated infant voids 6-8
times a day. Each voiding should soak, not merely moisten, a
diaper, and urine should be colorless. By 5-7 days, loose yellow
stools should be passed approximately 4 times a day. Rate of
weight gain provides the most objective indicator of adequate
milk intake. Total weight loss after birth should not exceed
7%, and birth weight should be regained by 10 days. The mean
feeding frequency during the early weeks postpartum is 8-12
times per day. An infant may be adequately hydrated while
not receiving enough milk to achieve adequate energy and
nutrient intake. Telephone follow-up is valuable during the
interim between discharge and the first doctor visit to monitor
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FIGURE 27.1 The 2010 and 2020 Healthy People Targets and the
current 2012 rates of breast feeding initiation, 6 months of any breast
feeding, and 6 months of exclusive breast feeding in the United States.

the progress of lactation. A follow-up visit should be scheduled
by 3-5 days of age and again by 2 weeks of age.

In the newborn period, elevated concentrations of serum
bilirubin are present more often in breast fed infants than in
formula-fed infants (see Chapter 62). Feeding frequency during
the first 3 days of life of breast fed infants is inversely related
to the level of bilirubin; frequent feedings stimulate meconium
passage and excretion of bilirubin in the stool. Infants who have
insufficient milk intake and poor weight gain in the first week of
life may have an increase in unconjugated bilirubin secondary
to an exaggerated enterohepatic circulation of bilirubin. This
is known as breast feeding jaundice. Attention should be
directed toward improved milk production and intake. The
use of water supplements in breast fed infants has no effect
on bilirubin levels and is not recommended. After the first
week of life in a breast fed infant, prolonged elevated serum
bilirubin may be due to the presence of an unknown factor in
milk that enhances intestinal absorption of bilirubin. This is
termed breast milk jaundice, which is a diagnosis of exclusion
and should be made only if an infant is otherwise thriving,
with normal growth and no evidence of hemolysis, infection,
biliary atresia, or metabolic disease (see Chapter 62). Breast
milk jaundice usually lasts no more than 1-2 weeks. The AAP
recommends vitamin D supplementation (400 IU/day starting
soon after birth) for breast fed infants.

Common Breast Feeding Problems

Breast tenderness, engorgement, and cracked nipples are the
most common problems encountered by breast feeding
mothers. Engorgement, one of the most common causes of
lactation failure, should receive prompt attention because milk
supply can decrease quickly if the breasts are not adequately
emptied. Applying warm or cold compresses to the breasts
before nursing and hand expression or pumping of some milk
can provide relief to the mother and make the areola easier
to grasp by the infant. Nipple tenderness requires attention
to proper latch-on and positioning of the infant. Supportive
measures include nursing for shorter periods, beginning

feedings on the less sore side, air-drying the nipples well after
nursing, and applying lanolin cream after each nursing session.
Severe nipple pain and cracking usually indicate improper
latch-on. Temporary pumping, which is well tolerated, may
be needed. Meeting with a lactation consultant may help
minimize these problems and allow the successful continuation
of breast feeding.

If a lactating woman reports fever, chills, and malaise,
mastitis should be considered. Treatment includes frequent
and complete emptying of the breast and antibiotics. Breast
feeding usually should not be stopped because the mother’s
mastitis commonly has no adverse effects on the breast fed
infant. Untreated mastitis may rarely progress to a breast
abscess. If an abscess is diagnosed, treatment includes incision
and drainage, antibiotics, and regular emptying of the breast.
Nursing from the contralateral breast can be continued with a
healthy infant. If maternal comfort allows, nursing can continue
on the affected side.

Maternal infection with human immunodeficiency virus
(HIV) is considered a contraindication for breast feeding in
developed countries. When the mother has active tuberculosis,
syphilis, or varicella, restarting breast feeding may be considered
after therapy is initiated. If a woman has herpetic lesions on
her breast, nursing and contact with the infant on that breast
should be avoided. Women with genital herpes can breast feed.
Proper handwashing procedures should be stressed.

There are limited numbers of medical contraindications for
breast feeding, including pediatric metabolic disorders such
as galactosemia and infants with phenylketonuria, although
infants with the latter may alternate breast feeding with special
protein-free or modified formulas. Maternal contraindications
are shown in Table 27.1.

Maternal Drug Use

Any drug prescribed therapeutically to newborns usually can
be consumed via breast milk without ill effect. The factors that
determine the effects of maternal drug therapy on the nursing
infant include the route of administration, dosage, molecular
weight, pH, and protein binding. Few therapeutic drugs are
absolutely contraindicated; these include radioactive compounds,
antimetabolites, lithium, and certain antithyroid drugs. The
mother should be advised against the use of unprescribed drugs,
including alcohol, nicotine, caffeine, or “street drugs.”

Maternal use of illicit or recreational drugs is a contraindica-
tion to breast feeding. If a woman is unable to discontinue
drug use, she should not breast feed. Expression of milk for
a feeding or two after use of a drug is not acceptable. Breast
fed infants of mothers taking methadone (but no alcohol or
other drugs) as part of a treatment program generally have not
experienced ill effects.

FORMULA FEEDING

Cow’s milk-based formulas are the vast majority of commercial
formulas. Most milk-based formulas have added iron, which
the AAP recommends, and parents should use only iron-fortified
formula unless advised otherwise by the primary health care
provider. Infant formula manufacturers have begun to examine
the benefits of adding a variety of nutrients and biologic factors
to infant formula to mimic the composition and quality of
breast milk. These include long-chain polyunsaturated fatty
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TABLE 27.1 | Maternal Contraindications and
Recommendations for Breast Feeding

MATERNAL RECOMMENDATIONS FOR
CONTRAINDICATIONS MOTHER

Tuberculosis (active) Should not breast feed; expressed
milk may be provided to child.

Varicella Should not breast feed; expressed

milk may be provided to child.

HIN1 influenza Should not breast feed; expressed
milk may be provided to child.
Alternately provide prophylaxis to

infant and continue nursing.

Should not breast feed; expressed
milk may be provided to child.

Herpes simplex infection of
the breast

Human immunodeficiency In industrialized countries, mothers

virus are not recommended to breast
feed. In developing countries,
women are recommended to
combine breast feeding with
antiretroviral therapy for 6 months.

Use of phencyclidine (PCP),
cocaine, or amphetamines

Recommended to stop use of
drugs because they can affect
infant neurobehavioral
development. Mothers enrolled in
supervised methadone programs
are encouraged to breast feed.

Alcohol Limit ingestion to < 0.5 mg of
alcohol per kg of body weight due
to association with motor

development.

Radiopharmaceutical agents  Express milk before exposure to
feed infant. Express milk and
discard during therapies.
Radioactivity may be present in
milk from 2-14 days, depending on
agent. Consult with nuclear
medicine expert.

Antineoplastic and Substitute formula.

immunosuppressive agents

Modified from Eidelman Al, Schanler RJ. American Academy of Pediatrics section
on breastfeeding. Breastfeeding and the use of human milk. Pediatrics.
2012;129(3):827-841.

acids, nucleotides, prebiotics, and probiotics. Soy-based formulas,
which sometimes have added iron, may be used for newborns
who may be allergic to cow’s milk. However, some newborns
allergic to cow’s milk are also allergic to the protein in soy
formulas. There are hypoallergenic formulas for infants who
cannot tolerate the basic formulas, such as those with allergies
to milk or soy proteins. The proteins in these hypoallergenic
formulas are broken down to their basic components and are
therefore easier to digest (Table 27.2). Specialized formulas are
designed for premature, low birth weight babies. The carbo-
hydrate in standard formulas is generally lactose, although
lactose-free cow’s milk-based formulas are available. The caloric
density of formulas is 20 kcal/oz (0.67 kcal/mL), similar to that
of human milk. A relatively high-fat and calorically dense diet
(human milk or formula) is needed to deliver adequate calories.
Formula-fed infants are at higher risk for obesity later in child-
hood; this may be related to self-regulation of volumes ingested
by the newborns and infants.

COMPLEMENTARY FOODS

By approximately 6 months, complementary feeding of semisolid
foods is suggested. By this age, an exclusively breast fed infant
requires additional sources of several nutrients, including protein,
iron, and zinc. Cereals are commonly introduced around 6 months
of age, and initially they are mixed with breast milk, formula,
or water and later with fruits. By tradition solid cereals are usually
introduced first; however, there is no medical evidence that a
particular order is better than others for the infants. Baby-cereals
are available premixed or dry, to which parents add breast milk,
formula, or water. Single-grain iron-fortified cereals (rice, oatmeal,
barley) are recommended as starting cereals to help identify
possible allergies or food intolerances that may arise, especially
when new foods and solids are added to the diet. Infants do not
need juices, but if juice is given, it should be started only after
12 months of age, given in a cup (as opposed to a bottle), and
limited to 4 oz (for toddlers age 1-3 yr) daily of 100% natural
juice, and it should be unsweetened; juices should also be offered
only with meals or snacks. If these recommendations are not
followed, the infant may have reduced appetite for other more
nutritious foods, including breast milk and/or formula. Too much
juice may cause diaper rash, diarrhea, and weight gain. An infant
should never be put to sleep with a bottle or sippy cup filled
with milk, formula, or juice because this can result in early
childhood caries (ECCs), formerly known as infant bottle tooth
decay (see Chapter 127). For the first 2 months it is important
to set the stage for making a distinction between sleeping and
feeding time. Healthy infants do not need extra water; breast
milk and formula provide all the fluids needed. However, with
the introduction of solid foods, water can be added to the infants
diet. If the family lives in an area with fluoridated water, the
recommendation is to provide infants the fluoridated water for
preventing future tooth decay.

During the 4-6 months of age, starting actively to separate
mealtime from bedtime is recommended. After 6 months of
age other foods may be introduced as the infant shows signs of
readiness to solid feedings. Solid cereals are usually introduced
first. Once the infant learns to eat them, parents gradually
introduce one food at a time, and they should wait 2-3 days
before introducing a new one and watch for signs of an allergic
reaction such as diarrhea, rash, or vomiting. In general meats
and vegetables have more nutrients per serving than fruits and
cereals. Green vegetables bring nutrients, vitamins, minerals,
and micronutrients.

The avoidance of foods with high allergic potential in infancy
(e.g., fish, tree nuts, peanuts, dairy products, and eggs) is no
longer supported, and early introduction may actually help to
prevent food allergies. Once the child can sit and bring her hands
or other objects to the mouth, parents may provide finger food
to help the infant learn to feed themselves. To avoid choking,
make sure that anything given to the infant is easy to swallow,
soft, and cut in very small pieces. Initially the infant should be
eating approximately 4 ounces of solids at each daily meal. If
the food fed to the infant is prepared by the adult, it should be
prepared without preservatives or high salt. All foods with the
potential to obstruct the young infant’s main airway should be
avoided in general until 4 years of age or older. Honey (risk
of infant botulism) should not be given before 1 year of age.
Commercially prepared or homemade foods help meet the
nutritional needs of the infant. If the introduction of solid foods
is delayed, nutritional deficiencies can develop, and oral sensory
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Formulas

Composition of Breast Milk, Breast Milk After Freezing and Pasteurization, and Representative Infant

BREAST MILK AFTER
FREEZING AND

STANDARD
FORMULA

1.5 per dL

3.6 per dL
6.9-7.2 per dL
420-550 mg/L
280-390 mg/L
6.5-8.3 mg/L

400 per dL

230 mOsm/L
100-126 mOsm/L

0
0
0
0
0

0

Added to some
formulas

Added to some
formulas

Added to some
formulas

Added to some
formulas

SOY FORMULA
1.7 per dL

3.6 per dL

6.8 per dL

700 mg/L

500 mg/L

13 mg/L

400 per dL
200-220 mOsm/L
126-150 mOsm/L

0
0
0
0
0

0

Added to some
formulas

Added to some
formulas

Added to some
formulas

Added to some
formulas

HYPOALLERGENIC
FORMULA

1.9 per d/L
3.8-3.3 per d/L
6.9-7.3 per d/L
635-777 mg/L
420-500 mg/L

14 mg/L

400 per d/L

290 mOSm/L
125-175 mOSm/L

0
0
0
0
0
0

Added to some formulas
Added to some formulas
Added to some formulas

Added to some formulas

COMPONENT BREAST MILK PASTEURIZING
Protein 1.1 per dL Reduced

Fat 4.0 per dL 4.0 per dL
Carbohydrate 7.2 per dL 7.2 per dL
Calcium 290 mg/L 290 mg/L
Phosphorus 140 mg/L 140 mg/L
Sodium 8.0 mg/L 8.0 mg/L
Vitamin D Variable Variable
Vitamin A 100% 100%
Osmolality 253 mOsm/L 253 mOsm/L
Renal solute load 75 mOsm/L 75 mOsm/L
IgA and SIgA Present Reduced 30%
IgM Present Present

IgG Present Reduced 30%
Lactoferrin Present Reduced 30%
Lysozyme Present Reduced 25%
Lipases Present 0
Monoglycerides Present Present

Free fatty acids Present Present
Linoleic acid Present Present
Alpha-linoleic acid Present Present
Bifidus factor Present Present
Oligosaccharides Present Present

Ig, Immunoglobulin; Slg, secretory immunoglobulin.

issues (texture and oral aversion) may occur. General signs of
readiness include the ability to hold the head up, big enough
(around double the birth weight), opening their mouths wide
showing eager anticipation of eating food and interest in foods,
sitting unassisted, bringing objects to the mouth, the ability to
track a spoon and take food from the spoon, and stopping when
they are full. The choice of foods to meet micronutrient needs
may be less critical for formula-fed infants because formulas
are fortified with those nutrients. With the introduction of solid
foods, the infants’ stools may have appropriate changes; they
become more solid and/or have a stronger odor as new and
more sugars may be added. Exposure to different textures and
the process of self-feeding are important neurodevelopmental
experiences for infants.

Since children will stick anything into their mouths during
the “oral stage,” take advantage of this and introduce the tooth
brush. There are ergonomically designed toothbrushes that are
comfortable and safe for infants and used to rub their gums
and create the habit of oral hygiene. Children will become
accustomed to having a toothbrush in their mouth. Cavities

are tooth infections in baby teeth that can lead to problems
with adult teeth and health issues. Early caries of childhood
are caused by a misbalance of increased sugars and bacteria in
the mouth and decreased saliva flow at as early as 6 months of
age. Eating a healthy diet and brushing regularly will control
the sugar factor and bacteria. Transmission of bacteria from
the caretakers can also be prevented by avoiding sharing food
or utensils with the infant.

Diet of the Normal Child and
Adolescent

For a discussion of nutrient needs for children and adolescents,
see https://fnic.nal.usda.gov/lifecycle-nutrition/child-nutrition
and https://medlineplus.gov/childnutrition.html.


https://fnic.nal.usda.gov/lifecycle-nutrition/child-nutrition
https://medlineplus.gov/childnutrition.html

CHAPTER 28 Diet of the Normal Child and Adolescent 103

NUTRITION ISSUES FOR TODDLERS AND
OLDER CHILDREN

A healthy diet helps children grow, thrive, and learn. Learning
healthy eating behaviors at an early age is an important preven-
tive measure because of the association of diet with several
chronic diseases, such as obesity, diabetes, and cardiovascular
disease, which account for approximately 63% of all deaths
worldwide. These diseases share risk factors that can be modified
by lifestyle changes, such as eating less processed food and
increasing physical activity. Diets high in fruits and vegetables
together with increased physical activity reduce metabolic risk
factors. The first 1,000 days of life are an important time to
engage in healthy nutrition behaviors that will promote well-
being. Accelerated postnatal growth in infants and young
children is an important risk factor for obesity. New research
is focusing on the human intestinal microbiome starting at
birth, suggesting that microbes and their products may function
as important modulators in the host immune system. Deviations
in the intestinal microbiome have been associated with various
diseases, including inflammatory bowel disease, type 2 diabetes,
and colorectal cancer.

MILK

The consumption of cow’s milk is ideally not introduced until
approximately 1 year of age, when it is better tolerated. Low-fat
(2%) or whole milk is recommended until 2 years or age, after
which fat-free or 1% milk is recommended. Excessive milk
intake (more than 24 oz/day) should be avoided in toddlers
because larger intakes may reduce the intake of a good variety
of nutritionally important solid foods and also result in iron
deficiency anemia; large intakes also may contribute to excessive
caloric intake.

JUICES

Juice intake for toddlers and young children should be limited
to 4 oz, and juice intake for children 7-18 years of age should
be limited to 8 oz/day. If juices are provided to children, they
should be only natural fruit juices with no added sugar. “Added
sugar” refers to sugar, fructose, and honey used in the processing
and preparation. Children younger than 2 years should not
have any added sugars in their diet. Young people between the
ages of 2 and 18 years should get no more than 25 g of added
sugar each day, according to the American Heart Association
(AHA). This amount of sugar is the equivalent of just six of
the white sugar packets or six teaspoons of serving sugar. The
typical American child consumes approximately triple the
recommended amount of added sugars. Starting in July 2018,
food products sold in the United States will have to list the
amount of added sugars on the Nutrition Facts Panel. Water
and milk are the recommended drinks during the day. Excessive
juice with poorly digested carbohydrates may produce toddler
diarrhea.

GENERAL RECOMMENDATIONS

“ChooseMyPlate” by the U.S. Department of Agriculture can
provide parents with a general guideline for the types of foods
to be offered on a regular basis. A child should eat three meals
a day and two healthy snacks. A general rule for the quantity

of food to offer to a child is one tablespoon per age of each
food provided per meal, with more given if the child requests.
As a rule of thumb, children should not be eating more than
an adult palm per serving. By 1 year of age, infants should be
eating meals with the family, have a regular schedule of meals
and snacks, and be encouraged to self-feed with appropriate
finger foods. The “plate” image is divided into five sections:
fruits, grains, vegetables, protein, and dairy (Fig. 28.1; Table
28.1). Half of the “plate” should be vegetables and fruits and
the other half grains and proteins, with dairy on the side. The
“plate” is simple, organized, and serves as a guide for healthy
eating. A weekly recommendation for vegetable intake is also
provided (see Table 28.1). Other suggestions include the fol-
lowing: switch to fat-free or low-fat (1%) milk after age 2 years;
make at least half of the grains whole instead of refined grains;
avoid oversize proportions; compare sodium (salt) in foods
such as soup, bread, and frozen meals; choose foods with lower
sodium content; and drink water instead of sugary drinks. After
2 years, it is recommended that the fat intake gradually be
reduced to approximately 30% and not less than 20% of calories.
Replace proteins from red meat with a mix of fish, chicken,

MyPlate

FIGURE 28.1 "ChooseMyPlate” guidelines developed by the U.S.
Department of Agriculture. (From www.ChooseMyPlate.gov.)

TABLE 28.1 | Recommended Weekly Vegetable Intake
(in Cups)

DRY
AGE BEANS/
(YR) GREEN ORANGE STARCH PEAS OTHER*
2-3 1 % 1% % 4
4-8 1% ! 2% 5% 4%
>9 Girls 2 1% 2% 2% 5%
>9 Boys 3 2 3 8 6%

*Including cabbage, cauliflower, green beans, lettuce, and zucchini.
From www.ChooseMyPlate.gov.


http://www.choosemyplate.gov/
http://www.choosemyplate.gov/
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nuts, and legumes. Power struggles over eating are common

between parents and toddlers. The parent’s role is to decide

the what, when, and where of the meals. The child’s role is to
decide if, what, and how much to eat.

Recommendations of a nutritious diet for a child are based
on the following nutrient-dense foods:

o Protein. Provide seafood, lean meat and poultry, eggs, beans,
peas, soy products, and unsalted nuts and seeds.

o Fruits. Encourage the child to eat a variety of fresh, canned,
frozen, or dried fruits—rather than fruit juice. If the child
drinks juice, make sure it is 100% juice without added sugars
and limit his or her servings. Look for canned fruit that
says it is light or packed in its own juice, meaning it is low
in added sugar. Keep in mind that one-half cup of dried
fruit counts as one cup-equivalent of fruit. When consumed
in excess, dried fruits can contribute to extra calories.

 Vegetables. Serve a variety of fresh, canned, frozen, or dried
vegetables. Aim to provide a variety of vegetables, including
dark green, red, and orange, beans and peas, starchy and
others, each week. When selecting canned or frozen vege-
tables, look for options lower in sodium.

 Grains. Choose whole grains, such as whole-wheat bread,
oatmeal, popcorn, quinoa, or brown or wild rice. Limit
refined grains.

o Dairy. Encourage the child to eat and drink fat-free or low-fat
dairy products, such as milk, yogurt, cheese, or fortified soy
beverages.

Aim to limit the child’s calories from:

« Added sugar. Limit added sugars. Naturally occurring sugars,
such as those in fruit, veggies, grains, meat, and milk, are
not added sugars. Examples of added sugars include serving
sugar, brown sugar, corn sweetener, corn syrup, honey, and
others.

o Saturated and trans-fats. Limit saturated fats—fats that
mainly come from animal sources of food, such as red meat,
poultry, and full-fat dairy products. Look for ways to replace
saturated fats with vegetable and nut oils, which provide
essential fatty acids and vitamin E. Healthier fats are also
naturally present in olives, nuts, avocados, and seafood. Limit
trans-fats by avoiding foods that contain partially hydroge-
nated oil.

SALT INTAKE

American children’s high salt intake puts them at risk for heart
disease later in life. Recommended salt intake for children varies
from 1,900-2,300 mg a day, depending on age. Nearly 90% of
U.S. kids consume more than the recommended amount of
salt for their age. Sodium-heavy breads, pizza, cold cuts,
processed snacks, and soups are among the major culprits.
Data in 2011-2012 showed that children ages 6-18 years
consumed an average of 3,256 mg a day of salt, without including
the salt added at the table.

IRON INTAKE

Iron intake may be inadequate in some children between 1
and 3 years of age in the United States. Significant iron deficiency
anemia exists in some high-risk minority or low-income
populations of young children. Toddlers with excessive milk
intakes (>32 oz/day) and/or those who consume little meat,
iron-rich green vegetables, or grains are at risk for iron

deficiency. Supplemental iron is recommended if the child is
iron deficient.

NUTRITION ISSUES FOR ADOLESCENTS

Teen nutrition can be a challenge. Ads for junk food and
images of incredibly thin adolescents provide conflicting and
unhealthy ideas about what they should eat. Girls ages 14-18
need anywhere from 1,800-2,400 calories per day, depending on
their activity level and stage of development. Boys of the same
age group need 2,000-3,200 calories daily. Poor eating habits may
develop during adolescence. Skipped meals (especially breakfast),
binge eating with friends or alone, dieting, and consumption of
nutrient-poor, calorically dense foods are common problems.
Excessive consumption of sugar from soda, fruit drinks, and
specialty coffee and tea drinks may contribute to excess weight
gain, as well as tooth decay, and it may displace other needed
nutrients. Bones increase in size and mass during periods
of growth in childhood and adolescence; peak bone mass is
reached around age 30. The greater the peak bone mass, the
longer one can delay serious bone loss with aging. Poor calcium
intake during adolescence may predispose the adult to future
osteoporotic hip fracture. Only 1 of 10 teenage girls and 1
of 4 teenage boys get enough calcium every day. Adolescents
ages 9-18 years need 1,300 mg of calcium daily. Good sources
include milk, yogurt, fortified orange juice, cheese, soybeans,
and tofu.

Inadequate iron intake may result in symptoms of fatigue
and iron deficiency anemia. Iron needs increase during growth
spurts, which is why teens are more likely to suffer from iron
deficiency anemia. Teenage girls are especially prone to anemia
from menstrual blood loss. Student athletes are also vulnerable
to inadequate iron intakes, severely restrictive eating patterns,
and use of inappropriate nutritional and vitamin supplements.
Adolescents should be counseled on specific and healthy dietary
choices (see Chapter 70).

Obesity

DEFINITIONS

Childhood obesity is an epidemic in the United States. According
to the Centers for Disease Control and Prevention (CDC) in
1990, no state in the United States had a prevalence of obesity
of 15% or more, but by 2010, no state had a prevalence of
obesity less than 20% and a third of the states had a prevalence
of 30% or higher. More than one-third of adults (37.9% of the
U.S. population) are obese in the United States. Child and
adolescent obesity was defined as a body mass index (BMI)
at or above the gender-specific 95th percentile on the CDC
BMI-for-age growth charts. Childhood extreme obesity was
defined as a BMI at or above 120% of the gender-specific 95th
percentile on the CDC BMI-for-age growth chart. Child and
adolescent overweight was defined as a BMI between the 85th
and 95th percentile on the CDC BMI-for-age growth charts.
Childhood obesity is associated with a higher risk of premature
death and disability in adulthood. Overweight and obese children
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are more likely to stay obese into adulthood and to develop
noncommunicable diseases (NCDs) such as diabetes and
cardiovascular diseases (CVDs) at a younger age. For most
NCDs resulting from obesity, the risks depend partly on the
age of onset and on the duration of obesity. Obese children
and adolescents suffer from both short-term and long-term
health consequences.

EPIDEMIOLOGY

Many obese children become obese adults, and the risk of
remaining obese increases with age of onset and degree of
obesity. Obesity may run in families. The main causes of excess
weight in youth are similar to those in adults; they include
individual causes such as behavior and rarely include genetics.
Behavior causes may include dietary patterns, physical activity,
inactivity, medication use, and other exposures. Obese children
may exercise too little and consume too many calories. The
most significant prevalence of obesity in race is in African-
American (19.5%) and Hispanic children (21.9%). Individuals
with lower income and/or education levels are disproportionally
more likely to be obese. American society has become character-
ized by an environment that promotes decreased consumption
of healthy food and physical inactivity. It is hard for children
to make the healthy decision when they are exposed to an
environment in their home, child care, school, or community
that may not be ideally healthy and may be influenced by factors
such as advertising, variation in licensure regulations among
child-care centers, lack of safe and appealing place to play or
be active, limited access to healthy affordable foods, greater
availability of high-energy-dense foods and sugar sweetened
beverages, increased portion sizes, and lack of breast feeding
support. One early major risk factor is maternal obesity during
pregnancy. Children born to obese mothers are 3-5 times more
likely to be obese in childhood. Children born to women before
and after bariatric surgery found that the children born after
the surgery were at lower risk for obesity than the children
born before the surgery. Women who gain much more weight
than recommended during pregnancy have children who have
a higher BMI than normal in adolescence. Small gestational
age (SGA) newborns have higher risks for abnormal postnatal
weight gain and diabetes; they may have long-lasting implications
for health, which is possibly because of nutritional effects during
the fetal life.

The preventive strategies that are most likely to succeed in a
wide-scale population imply a set of very challenging goals of
reducing or plateauing the rise in overweight or obesity. These
strategies include approaching all the risk factors that can be
modified by lifestyle changes and policy making (see Table 29.3),
such as eating less processed food, increasing consumption
of fruit and vegetables, and increasing physical activity.
High BMI increases the risk of metabolic and CVDs and some
cancers; it is the most important modifiable risk factor for
diabetes.

CLINICAL MANIFESTATIONS

= Decision-Making Algorithm
¢ Available @ StudentConsult.com

Obesity

Obesity during childhood can have a harmful effect in
a variety of ways. Complications of obesity in children and
adolescents can affect every major organ system. High BMI
increases the risk of metabolic and CVDs and some cancers; it is
also the most important modifiable risk factor for hyperglycemia
and diabetes. Children who are obese are at higher risk for (1)
high blood pressure and high cholesterol, which are risk factors
for CVD; (2) impaired glucose intolerance, insulin resistance,
type 2 diabetes; (3) respiratory problems such as sleep apnea
and asthma; (4) joint problems and musculoskeletal discomfort;
(5) fatty liver disease, gallstones, and gastroesophageal reflux;
(6) psychologic stress such as depression, behavioral problems,
and bullying issues at school; (7) low self-esteem and low
self-reported quality of life; and (8) impaired social, physical,
and emotional functioning. Children who are obese are more
likely to become obese adults. Adult obesity is associated with
a number of serious health conditions including heart disease,
metabolic syndrome, and cancer. If children were obese, obesity
and these risk factors in adulthood are likely to be more severe.
The history and physical examination should screen for many
potential complications noted among obese patients (Table
29.1) in addition to specific diseases associated with obesity
(Table 29.2). Medical complications usually are related to the
degree of obesity and usually decrease in severity or resolve
with weight reduction.

The diagnosis of obesity depends on the measurement of
excess body fat. Actual measurement of body composition is not
practical in most clinical situations. BMI may be an imperfect
measure of body fat and real health risk. There are racial and
ethnic differences in body fat at the same BMI level. Among
children and adolescents, the definition of obesity is statistical.
Children and adolescents are compared with a group of U.S.
children in the 1960s to early 1990s, so the prevalence of obesity
is dependent on the characteristics of the age-specific population
during that period. BMI is a convenient screening tool that
correlates fairly strongly with body fatness in children and
adults. BMI age-specific and gender-specific percentile curves
(for 2-20 year olds) allow an assessment of BMI percentile

Complications of Obesity

COMPLICATION EFFECTS

Psychosocial Peer discrimination, teasing, reduced college
acceptance, isolation, depression, eating
disorders (binge eating), reduced job

promotion*

Growth Advance bone age, increased height, early

menarche

Central nervous  Pseudotumor cerebri

system

Respiratory Obstructive sleep apnea

Cardiovascular ~ Hypertension, cardiac hypertrophy, arrhythmias,

ischemic heart disease,* sudden death*

Orthopedic Slipped capital femoral epiphysis, Blount
disease
Metabolic Insulin resistance, type 2 diabetes mellitus,

hypertriglyceridemia, hypercholesterolemia,
gout,* hepatic steatosis, polycystic ovary
disease, cholelithiasis

*Complications unusual until adulthood.
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Endocrine and Genetic Causes of Obesity

DISEASE
ENDOCRINE
Cushing syndrome
GH deficiency

Hyperinsulinism
Hypothyroidism
Pseudohypoparathyroidism
GENETIC

Alstrom syndrome
Bardet-Bied!| syndrome
Biemond syndrome
Carpenter syndrome

Cohen syndrome

Deletion 9934

Down syndrome
ENPP1 gene mutations
Frohlich syndrome

FTO gene polymorphism

Leptin or leptin receptor gene
deficiency

Melanocortin 4 receptor gene
mutation

Prader-Willi syndrome

Proopiomelanocortin deficiency

Rapid-onset obesity with
hypothalamic dysfunction,
hypoventilation, and autonomic
dysregulation

Turner syndrome

SYMPTOMS

Central obesity, hirsutism, moon face, hypertension
Short stature, slow linear growth

Nesidioblastosis, pancreatic adenoma, hypoglycemia, Mauriac
syndrome

Short stature, weight gain, fatigue, constipation, cold intolerance,
myxedema

Short metacarpals, subcutaneous calcifications, dysmorphic
facies, mental retardation, short stature, hypocalcemia,
hyperphosphatemia

Cognitive impairment, retinitis pigmentosa, diabetes mellitus,
hearing loss, hypogonadism, retinal degeneration

Retinitis pigmentosa, renal abnormalities, polydactyly,
hypogonadism
Cognitive impairment, iris coloboma, hypogonadism, polydactyly

Polydactyly, syndactyly, cranial synostosis, mental retardation

Mid-childhood-onset obesity, short stature, prominent maxillary
incisors, hypotonia, mental retardation, microcephaly, decreased
visual activity

Early-onset obesity, mental retardation, brachycephaly,
synophrys, prognathism, behavior and sleep disturbances

Short stature, dysmorphic facies, mental retardation
Insulin resistance, childhood obesity
Hypothalamic tumor

Dysregulation of orexigenic hormone acyl-ghrelin, poor
postprandial appetite suppression

Early-onset severe obesity, infertility (hypogonadotropic
hypogonadism)

Early-onset severe obesity, increased linear growth, hyperphagia,
hyperinsulinemia

Most common known genetic cause of obesity
Homozygous worse than heterozygous

Neonatal hypotonia, slow infant growth, small hands and feet,
mental retardation, hypogonadism, hyperphagia leading to
severe obesity, paradoxically elevated ghrelin

Obesity, red hair, adrenal insufficiency, hyperproinsulinemia

Often confused with congenital central hypoventilation
syndrome, presentation 21.5 years with weight gain, hyperphagia,
hypoventilation, cardiac arrest, central diabetes insipidus,
hypothyroidism, growth hormone deficiency, pain insensitivity,
hypothermia, precocious puberty, neural crest tumors

Ovarian dysgenesis, lymphedema, web neck, short stature,
cognitive impairment

LABORATORY

Dexamethasone suppression test
Evoked GH response, IGF-1

Insulin level
TSH, FT,

Urine cAMP after synthetic PTH
infusion

ALMST gene

BBST gene

Mutations in the RAB23 gene,
located on chromosome 6 in
humans

Mutations in the VPS13B gene
(often called the COHT gene) at
locus 8922

Deletion 9934

Trisomy 21
Gene mutation on chromosome 6q

Homozygous for FTO AA allele
Leptin

MC4R mutation

Partial deletion of chromosome 15
or loss of paternally expressed
genes

Loss-of-function mutations of the
POMC gene

Unknown genes
May be a paraneoplastic disorder

XO chromosome

cAMP, Cyclic adenosine monophosphate; FT,, free thyroxine; GH, growth hormone; IGF, insulin-like growth factor; PTH, parathyroid hormone; TSH, thyroid-stimulating

hormone.

From Gahagan S. Overweight and obesity. In: Kliegman RM, Stanton BF, St. Geme JW, Schor NF, eds. Nelson Textbook of Pediatrics. 20th ed. Philadelphia: Elsevier;

2016. Table 47.1.
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(available online at http://www.cdc.gov/growthcharts). Table 29.3
provides BMI interpretation guidelines. For children younger
than 2 years of age, weight-for-length measurements greater than
95th percentile may indicate overweight and warrant further
assessment. Child and adolescent obesity was defined as a BMI
at or above the gender-specific 95th percentile on the CDC
BMI-for-age growth charts. A BMI for age and gender above
the 95th percentile is strongly associated with excessive body
fat and co-morbidities. Extreme obesity was defined as a BMI
at or above 120% of the gender-specific 95th percentile on the
CDC BMI-for-age growth chart.

ASSESSMENT

Early recognition of excessive rates of weight gain, overweight,
or obesity in children is essential because the earlier the interven-
tions, the more likely they are to be successful.

Routine evaluation at well child visits should include the
following:

1. Anthropometric data, including weight, height, and calcula-
tion of BMI. Data should be plotted on age-appropriate and
gender-appropriate growth charts and assessed for BMI
trends (see Table 29.3).

2. Dietary and physical activity history (Table 29.4). Assess
patterns and potential targets for behavioral change.

3. Physical examination. Assess blood pressure, adiposity
distribution (central versus generalized), markers of co-
morbidities (acanthosis nigricans, hirsutism, hepatomegaly,
orthopedic abnormalities), and physical stigmata of a genetic
syndrome (explains fewer than 5% of cases).

4. Laboratory studies. These are generally reserved for children
who are obese (BMI >95th percentile), who have evidence
of co-morbidities, or both. All 9-11 year olds should be
screened for high cholesterol levels. Other useful laboratory
tests may include hemoglobin Alc, fasting lipid profile,
fasting glucose levels, liver function tests, and thyroid func-
tion tests (if there is a faster increase in weight than height).

PREVENTION

Obesity and its associated co-morbidities have emerged as a
major health problem. In fact, obese children are becoming
affected by diseases and health problems previously observed
only in adults. The main reason to target childhood obesity is
that many obese children have a high probability to become
an obese adult with all the short- and long-term co-morbidities,
and it is more challenging for adults to lose excess weight if
they are obese. Prevention is the key to success for obesity
control. Behavioral and lifestyle modifications are the primary

Body Mass Index Interpretation

BMI/AGE PERCENTILE INTERPRETATION
<5th Underweight
5th-85th Normal

85th-95th Overweight

>95th Obese

BMI, Body mass index.
From www.cdc.gov/healthyweight.

tools for reducing obesity. However, if the environment con-
tributes to the unhealthy eating practices and sedentary lifestyle,
strategies and interventions relying only on individual “self-
control” will not be very effective. Children are less equipped
to make informed choices about what is healthy and what is
not, making it imperative to concentrate on modifying the
environment. Prevention of childhood obesity on the other
hand can be more rewarding, providing better chances for
reducing long-term complications. There are three levels of
prevention in dealing with childhood obesity: (1) primordial
prevention as it deals with keeping a healthy weight and a
normal BMI through childhood and into teens; (2) primary
prevention aiming to prevent overweight children from becom-
ing obese; and (3) secondary prevention directed toward the
treatment of obesity so as to reduce the co-morbidities and
reverse overweight and obesity if possible. The approach to
therapy and aggressiveness of treatment should be based on
risk factors including age, severity of overweight and obesity
and co-morbidities, and family history and support. The primary
goal for all children with uncomplicated obesity and fast-rising
weight-for-height is to achieve a healthy balance of energy
consumption as a caloric intake, healthy eating, with the
number of calories used with the activities and activity

TABLE 29.4 | Eating and Activity Habits for Overweight/
Obesity Prevention

ACTIVITIES FOR OVERWEIGHT/OBESITY
PREVENTION

INDIVIDUAL 1. Be physically active >1 hr per day

2. Limit screen time (television, computer
games/Internet, video games) to <1-2 hr
per day (no TV for child <2 yr of age)

3. Consume five or more servings of fruits and
vegetables per day

4. Minimize consumption of sugar-sweetened
beverages

5. Consume a healthy breakfast every day

FAMILY 1. Eat at table, as a family, at least five to six

times per week

2. Prepare more meals at home rather than
purchasing restaurant food

3. Allow child to self-regulate his or her meals
and avoid overly restrictive feeding
behaviors

4. Do not reward children with food or drinks

5. Have only healthy foods available for
snacking

6. Encourage outdoor activity

COMMUNITY Schools

Serve healthy foods

2. Limit what is available in vending machines
3. Have physical activity daily

4. Have outdoor recess daily

5. Teach healthy eating
H
1.
2

=

ealth Care Providers
Take a nutrition history
. Speak to patients about healthy weight and
good nutrition
3. Advise exercise

GOVERNMENT 1. Increase access to healthy food and
eliminate food deserts

Regulate food ads or serving sizes
Add more sidewalks and parks

Emphasize safety

Hwn
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Setting Explicit Goals to Prevent or Treat Obesity

FIGHT OBESITY EFFECTIVELY
Keep it simple

AMBIGUOUS GOALS
Walk or bike more
Watch less TV

Two short-term goals/time —

Countable goals/unambiguous
Be able to count Decrease size of serving
Aim to change behaviors —

Do not focus on consumption of
carbohydrates, fat, protein

Decrease to 20 g of fat

Focus on specific categories Decrease sugars
Focus on healthier preparation methods —
Focus on eating patterns —
Focus on portion size —
Eating fast food Eat less junk food
Sweetened beverages Avoid soda/juices

Healthy beverages —

Fruits Buy fewer juices
Increase eating fruits
Vegetables Increase eating veggies

Physical activities Walk more

Increase walking from school

SPECIFIC GOALS

Walk or bike to school 2 days a week
Watch no TV on school days

Small bowls (parent palm)

Avoid eating from the box

Eat fish once a week

Avoid sweetened foods

Avoid frying

Avoid double dinner

Portion parent’s palm size

Limit trips to McDonalds to once a week
No soda or juices

Drink only milk or water

Have no juices in the refrigerator
Keep a bowl of fruits in the kitchen

Have a bowl of veggies in the refrigerator

Cooperation, competition, and social interaction such as building
a house of veggies

Family hikes every Sunday
Specific activity time for activities and sedentary behavior

Parents picking up from school 2 days a week

patterns. For children with a secondary complication, improve-
ment of the complication is an important goal. Childhood and
adolescent obesity treatment programs can lead to sustained
weight loss and decreases in BMI when treatment focuses on
behavioral changes and is family centered. Concurrent changes
in dietary and physical activity patterns are most likely to provide
success (Table 29.5). All of the previously mentioned strategies
should be put into practice sequentially from the perinatal
period to adolescence. In the perinatal period this includes
adequate prenatal nutrition with optimal maternal weight gain,
good blood sugar control in diabetes, and postpartum weight
loss with healthy nutrition and exercises. During infancy, early
initiation of breast feeding, exclusive breast feeding for 6 months
followed by inclusion of solid foods, providing a balanced diet
with avoidance of unhealthy calorie-rich snacks, and close
monitoring of weight gain should be emphasized. The transition
to complementary and table foods and the importance of
regularly scheduled meals and snacks, versus grazing behavior,
should be emphasized. During the preschool age period, putting
these strategies into practice includes providing nutritional
education and guidance to parents and children so as to develop
healthy eating practices, offering healthy food preferences by
giving early experiences of different food and flavors, and
following closely the rate of weight gain to prevent early adiposity
rebound. In school-aged children, this includes monitoring
both weight and height, preventing excessive prepubertal adipos-
ity, providing nutritional counseling, and emphasizing daily
physical activity should be emphasized. In adolescence prevent-
ing the increase in weight after a growth spurt, maintaining

healthy eating behavior, and reinforcing the need for daily
exercise are most important. Furthermore, advocate for specific
and attainable goal settings and positive reinforcement of target
behavior. The traffic light diet may be useful in promoting
nutritional goals with the following categories: (1) green-GO
includes foods that are low in calories and can be eaten without
any restrictions; (2) yellow-CAUTION includes food items with
moderate to high calorie content that can be eaten only in
moderation; and (3) Red-STOP includes high-calorie food items
that should be avoided or eaten rarely. Physical activity is the
key component for prevention and management of obesity.
Preschool children require unstructured activities and thus will
benefit from outdoor play and games. On the other hand, school
children and adolescents require at least 60 minutes of daily
physical activities, so instead of recommending a wide open
schedule to walk or bike to school more, suggest walking or
biking to school two or more days a week. Rather than recom-
mending that a child watch less television, suggest watching
no television on school days. It is important to keep it simple
and set one or two short-term goals at a time. In addition,
behavioral risk factors need to be identified, such as going to
get fast food when family life gets hectic. Helping the family
think of fast, healthy alternatives is important.
Age-appropriate portion sizes for meals and snacks should
be encouraged. Children should be taught to recognize hunger
and satiety cues, guided by reasonable portions and healthy
food choices by parents. Smaller bowls should be used; children
should never eat directly from a bag or box. No juices or soda
should be the rule. Children should never be forced to eat when
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they are not willing, and overemphasis on food as a reward
should be avoided. ChooseMyPlate.gov by the U.S. Department
of Agriculture can provide parents with a general guideline for
the types of foods to be offered on a regular basis, including
fruits, vegetables, grains, protein, and dairy.

The importance of physical activity should be emphasized.
For some children, organized sports and school-based activities
provide opportunities for vigorous activity and fun, whereas
for others a focus on activities of daily living, such as increased
walking, using stairs, and more active play may be better
received. Children should have an hour of activity a day. Time
spent in sedentary behavior, such as television viewing and
video/computer games, should be limited. Television in children’s
rooms is associated with more television time and with higher
rates of overweight, and the risks of this practice should be
discussed with parents. Clinicians may need to help families
identify alternatives to sedentary activities, especially for families
with deterrents to activity, such as unsafe neighborhoods or
lack of supervision after school. Obesity is challenging to treat
and can cause significant medical and psychosocial issues for
young children and adolescents (see Table 29.1).

We as a society need to ensure the convenient access to
healthy food and safe places for physical activities. Preschools,
schools, clubs, and social gathering places need to curb available
junk food and sodas and provide healthy and nutritious foods
for children and adolescents. Fast food restaurants need to
continue to offer healthy menu items and strive to reduce calories
and fat in all of the products they provide. Communities need
to work to provide playgrounds, sports activities, bike trails,
and other opportunities for physical activities for all children,
especially those in certain ethnic groups known to be at the
highest risk for obesity.

TREATMENT

More aggressive therapies are considered only for those who
have not responded to other interventions. The initial interven-
tions include a systematic approach that promotes multidisci-
plinary brief, office-based interventions for obese children and
promotes reducing weight. Before enrolling any patient in a
weight-loss program, the clinician must have a clear idea of
that individual’s expectations. Patients with unrealistic expecta-
tions should not be enrolled until these are changed to realistic
and attainable goals. Using the pneumonic described, the clini-
cian should guide the patient who seeks weight reduction to
create SMART goals: Specific, Measurable, Attainable, Realistic,
and Timely.

Pediatric experiences with drugs are limited. Anorectic
drugs are not recommended for routine use, and the efficiency
and safety of these drugs have to be established by controlled
clinical trial.

In the context of a general lack of effective tools for primary
prevention or behavioral treatment of obesity, surgical treatment
may be advocated as a preferred and cost-effective solution for
certain children and adolescents. However, the role of bariatric
surgery in the treatment of obese children or adolescents is
controversial. The concerns about surgery to treat obesity in
young populations include whether or not surgery is cost-
effective, how to ensure healthy growth through to adulthood,
what support services are needed after surgery, compliance
with the postoperative nutrition regimen, and attendance at
appointments for long-term follow-up and care. There is very

limited evidence available to adequately estimate long-term
safety, effectiveness, cost-effectiveness, or durability of bariatric
surgery in growing children. Although based on methodologi-
cally limited and underpowered studies, the existing evidence
suggests that bariatric surgery in severely obese adolescents
results in significant weight loss and improvements in co-
morbidities and quality of life. Postoperative complications (both
physical and psychological), compliance, and follow-up may
be more problematic in adolescents than adults, and long-term
data on safety, effectiveness, and cost remain largely unavailable.

Pediatric Undernutrition

Pediatric undernutrition is usually the result of inadequate food
supply, access, or utilization; poor access to health and sanitation;
chronic health conditions; and/or inappropriate feeding or
child-care practices. The greatest risk of undernutrition is in
utero through age 2 years. Various guidelines can be used to
classify pediatric malnutrition (Table 30.1). International refer-
ences are established that allow normalization of anthropometric
measures in terms of z scores. Other measurements include
height and weight for age, weight for height, BMI, and mid-upper
arm circumference. The greatest consequence of undernutrition
is death, but significant intellectual and physical disability exists
in many who survive.

Protein-energy malnutrition (PEM) is a spectrum of condi-
tions caused by varying levels of protein and calorie deficiencies.
Primary PEM is caused by social or economic factors that
result in a lack of food. Secondary PEM occurs in children
with various conditions associated with increased caloric
requirements (infection, trauma, cancer; Fig. 30.1), increased
caloric loss (malabsorption), reduced caloric intake (anorexia,
cancer, oral intake restriction, social factors), or a combination
of these three variables. Protein and calorie malnutrition may
be associated with other nutrient deficiencies, which may be
evident on physical examination (Table 30.2).

FAILURE TO THRIVE

= Decision-Making Algorithm
¢ Available @ StudentConsult.com

Failure to Thrive

Pediatric undernutrition in the United States is often termed
failure to thrive and describes circumstances in which a child
fails to gain weight appropriately or, in more severe cases,
experiences failure in linear growth or head circumference.
The terms organic and nonorganic failure to thrive have lost
favor in recognition of the frequent interplay between underly-
ing medical conditions that may cause maladaptive behaviors.
Similarly, social and behavioral factors that initially may have
been associated with feeding problems (see Chapter 21) and
poor growth may also be associated with medical problems,
including frequent minor acute illnesses.
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Definitions of Malnutrition

CLASSIFICATION DEFINITION

Gomez Weight below % median WFA
Waterlow z scores (SD) below median WFH
WHO (wasting) z scores (SD) below median WFH

WHO (stunting) z scores (SD) below median HFA

Kanawati MUAC divided by occipitofrontal head
circumference
Cole z scores of BMI for age

GRADING

Mild (grade 1) 75-90% WFA

Moderate (grade 2) 60-74% WFA

Severe (grade 3) <60% WFA

Mild 80-90% WFH

Moderate 70-80% WFH

Severe <70% WFH

Moderate -3 < zscore <—2

Severe z score <=3

Moderate -3 < z-score <=2

Severe z score <=3

Mild <0.31

Moderate <0.28

Severe <0.25

Grade 1 BMI for age z score <—1
Grade 2 BMI for age z score <=2
Grade 3 BMI for age z score <=3

BMI, Body mass index; HFA, height for age; MUAC, mid-upper arm circumference; NCHS, U.S. National Center for Health Statistics; SD, standard deviation; WFA,

weight for age; WFH, weight for height; WHO, World Health Organization.

From Grover Z, Ee LC. Protein energy malnutrition. Pediatr Clin North Am. 2009;56:1055-1068.
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FIGURE 30.1 Increased energy needs with stress. (Modified from
Wilmore D. The Metabolic Management of the Ciritically Ill. New York:
Plenum Publishing; 1977. Revised in Walker W, Watkins J, eds. Nutrition
in Pediatrics: Basic Science and Clinical Application. Boston: Little,
Brown; 1985.)

MARASMUS

Marasmus results from the body’s physiologic response to
inadequate calories and nutrients. Loss of muscle mass and
subcutaneous fat stores can be confirmed by inspection or
palpation and quantified by anthropometric measurements.
The head may appear large but generally is proportional to the
body length. Edema usually is absent. The skin is dry and thin,
and the hair may be thin, sparse, and easily pulled out. Marasmic
children may be apathetic and weak and may be irritable when
touched. Bradycardia and hypothermia signify severe and
life-threatening malnutrition. Inappropriate or inadequate
weaning practices and chronic diarrhea are common findings
in developing countries. Stunting (impaired linear growth)
results from a combination of malnutrition, especially micro-
nutrients, and recurrent infections.

KWASHIORKOR

Kwashiorkor results from inadequate protein intake in the
presence of fair to good caloric intake. The hypoalbuminemic
state results in pitting edema that starts in the lower extremities
and ascends with increasing severity. Other factors, such as
acute infection, toxins, and possibly specific micronutrient
or amino acid imbalances, are likely to contribute to the
etiology. The major clinical manifestation of kwashiorkor
is that the body weight is near normal for age; weight alone
does not accurately reflect the nutritional status because of
edema. Physical examination reveals a relative maintenance of
subcutaneous adipose tissue and a marked atrophy of muscle
mass. Edema varies from a minor pitting of the dorsum of the
foot to generalized edema with involvement of the eyelids and
scrotum. The hair is sparse, easily plucked, and appears dull
brown, red, or yellow-white. Nutritional repletion restores hair
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Physical Signs of Nutritional Deficiency Disorders

SYSTEM SIGN DEFICIENCY
General Reduced weight for Calories
appearance height
Skin and hair ~ Pallor Anemias (iron, vitamin
B, vitamin E, folate,
and copper)
Edema Protein, thiamine
Nasolabial seborrhea Calories, protein,
vitamin By, niacin,
riboflavin
Dermatitis Riboflavin, essential
fatty acids, biotin
Photosensitivity Niacin
dermatitis
Acrodermatitis Zinc
Follicular hyperkeratosis  Vitamin A
(sandpaper-like)
Depigmented skin Calories, protein
Purpura Vitamins C, K
Scrotal, vulval Riboflavin
dermatitis
Alopecia Zinc, biotin, protein
Depigmented, dull hair, Protein, calories,
easily pluckable copper
Subcutaneous Decreased Calories
tissue
Eye (vision) Adaptation to dark Vitamins A, E, zinc
Color discrimination Vitamin A
Bitot spots, Vitamin A

Face, mouth,
and neck

xerophthalmia,
keratomalacia

Conjunctival pallor
Fundal capillary
microaneurysms
Moon facies
Simian facies
Angular stomatitis

Nutritional anemias
Vitamin C

Kwashiorkor
Marasmus

Riboflavin, iron

Cheilosis Vitamins By, niacin,
riboflavin
Bleeding gums Vitamins C, K

SYSTEM

Cardiovascular

SIGN
Atrophic papillae

Smooth tongue
Red tongue (glossitis)

DEFICIENCY
Riboflavin, iron, niacin,
folate, vitamin B,

Iron

Vitamins By, By, niacin,
riboflavin, folate

Parotid swelling Protein

Caries Fluoride

Anosmia Vitamins A, B, zinc
Hypogeusia Vitamin A, zinc
Goiter lodine

Heart failure

Thiamine, selenium,
nutritional anemias

Genital Hypogonadism Zinc

Skeletal Costochondral beading  Vitamins D, C
Subperiosteal Vitamin C, copper
hemorrhage
Cranial bossing Vitamin D
Wide fontanel Vitamin D
Epiphyseal enlargement  Vitamin D
Craniotabes Vitamin D, calcium
Tender bones Vitamin C
Tender calves Thiamine, selenium,

vitamin C

Spoon-shaped nails Iron
(koilonychia)
Transverse nail line Protein

Neurologic Sensory, motor Thiamine, vitamins E,

neuropathy
Ataxia, areflexia
Ophthalmoplegia
Tetany
Retardation

Dementia, delirium

Poor position sense,
ataxia

Bs, B1z

Vitamin E

Vitamin E, thiamine
Vitamin D, Ca*, Mg*
lodine, niacin

Vitamin E, niacin,
thiamine

Thiamine, vitamin B,

color, leaving a band of hair with altered pigmentation followed
by a band with normal pigmentation (flag sign). Skin changes
are common and range from hyperpigmented hyperkeratosis
to an erythematous macular rash (pellagroid) on the trunk
and extremities. In the most severe form of kwashiorkor,
a superficial desquamation occurs over pressure surfaces
(“flaky paint” rash). Angular cheilosis, atrophy of the filiform
papillae of the tongue, and monilial stomatitis are common.
Enlarged parotid glands and facial edema result in moon facies;
apathy and disinterest in eating are typical of kwashiorkor.
Examination of the abdomen may reveal an enlarged, soft
liver with an indefinite edge. Lymph node and tonsils are
commonly atrophic. Chest examination may reveal basilar
rales. The abdomen is distended, and bowel sounds tend to be
hypoactive.

MIXED MARASMUS-KWASHIORKOR

These children often have concurrent wasting and edema in
addition to stunting. These children exhibit features of dermatitis,
neurologic abnormalities, and fatty liver.

TREATMENT OF MALNUTRITION

The basal metabolic rate and immediate nutrient needs decrease
in cases of malnutrition. When nutrients are provided, the
metabolic rate increases, stimulating anabolism and increasing
nutrient requirements. The body of the malnourished child
may have compensated for micronutrient deficiencies with
lower metabolic and growth rates, and refeeding may unmask
these deficiencies. Nutritional rehabilitation should be initiated
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and advanced slowly to minimize these complications. The
initial approach involves correction of dehydration and antiinfec-
tive (bacteria, parasites) therapy if indicated. Oral rehydration
is recommended over intravenous fluid to avoid excessive fluid
and solute load and resultant heart or renal failure.

When nutritional rehabilitation is initiated, calories can
be safely started at 20% above the child’s recent intake. If
no estimate of the caloric intake is available, 50-75% of the
normal energy requirement is safe. High-calorie oral solutions
or ready-to-use therapeutic foods (a mixture of powdered
milk, peanuts, sugar, vitamins, and minerals) are frequently
used in developing countries. Nutritional rehabilitation can be
complicated by refeeding syndrome, which is characterized
by fluid retention, hypophosphatemia, hypomagnesemia, and
hypokalemia. Careful monitoring of laboratory values and
clinical status with severe malnutrition is essential.

When nutritional rehabilitation has begun, caloric intake
can be increased 10-20% per day, monitoring for electrolyte
imbalances, poor cardiac function, edema, or feeding intolerance.
If any of these occurs, further caloric increases are not made
until the child’ status stabilizes. Caloric intake is increased until
appropriate regrowth or catch-up growth is initiated. Catch-up
growth refers to gaining weight at greater than 50th percentile
for age and may require 150% or more of the recommended
calories for an age-matched, well-nourished child. A general
rule of thumb for infants and children up to 3 years of age is to
provide 100-120 kcal/kg based on ideal weight for height. Protein
needs also are increased as anabolism begins and are provided in
proportion to the caloric intake. Vitamin and mineral intake in
excess of the daily recommended intake is provided to account
for the increased requirements; this is frequently accomplished
by giving an age-appropriate daily multiple vitamin with other
individual micronutrient supplements as warranted by history,
physical examination, or laboratory studies. Iron supplements
are not recommended during the acute rehabilitation phase,
especially for children with kwashiorkor, for whom ferritin levels
are often high. Additional iron may pose an oxidative stress;
iron supplementation at this time is associated with higher
morbidity and mortality.

In most cases, cow’s milk-based formulas are tolerated and
provide an appropriate mix of nutrients. Other easily digested
foods, appropriate for the age, also may be introduced slowly.
If feeding intolerance occurs, lactose-free or semi-elemental
formulas should be considered.

COMPLICATIONS OF MALNUTRITION

Malnourished children are more susceptible to infection,
especially sepsis, pneumonia, and gastroenteritis. Hypoglycemia
is common after periods of severe fasting but may also be a
sign of sepsis. Hypothermia may signify infection or, with
bradycardia, may signify a decreased metabolic rate to conserve
energy. Bradycardia and poor cardiac output predispose the
malnourished child to heart failure, which is exacerbated by
acute fluid or solute loads. Micronutrient deficiencies also
can complicate malnutrition. Vitamin A and zinc deficiencies
are common in the developing world and are an important
cause of altered immune response and increased morbidity
and mortality. Depending on the age at onset and the duration
of the malnutrition, malnourished children may have permanent
growth stunting (from malnutrition in utero, infancy, or
adolescence) and delayed development (from malnutrition in

infancy or adolescence). Environmental (social) deprivation
may interact with the effects of the malnutrition to impair
further development and cognitive function.

Vitamin and Mineral
Deficiencies

Micronutrients include vitamins and trace elements. In
industrialized societies, frank clinical deficiencies are unusual
in healthy children, but they can and do occur in certain high-
risk circumstances. Risk factors include diets that are consistently
limited in variety (especially with the exclusion of entire food
groups), malabsorption syndromes, and conditions causing
high physiologic requirements. Various common etiologies of
vitamin and nutrient deficiency states are highlighted in Table
31.1, and characteristics of vitamin deficiencies are outlined
in Table 31.2. Treatment is noted in Table 31.3.

WATER-SOLUBLE VITAMINS

Water-soluble vitamins are not stored in the body except for
vitamin B,,; intake therefore alters tissue levels. Absorption
from the diet is usually high, and the compounds exchange
readily between intracellular and extracellular fluids; excretion
is via the urine. Water-soluble vitamins typically function as
coenzymes in energy, protein, amino acid, and nucleic acid
metabolism; as cosubstrates in enzymatic reactions; and as
structural components.

Ascorbic Acid

< Decision-Making Algorithm
e Available @ StudentConsult.com

Anemia

The principal forms of vitamin C are ascorbic acid and the
oxidized form, dehydroascorbic acid. Ascorbic acid acceler-
ates hydroxylation reactions in many biosynthetic reactions,
including hydroxylation of proline in the formation of collagen.
The needs of full-term infants for ascorbic acid and dehydro-
ascorbic acid are calculated by estimating the availability in
human milk.

A deficiency of ascorbic acid results in the clinical manifesta-
tion of scurvy. Infantile scurvy is manifested by irritability,
bone tenderness with swelling, and pseudoparalysis of the legs.
The disease may occur if infants are fed unsupplemented cow’s
milk in the first year of life or if the diet is devoid of fruits
and vegetables. Subperiosteal hemorrhage, bleeding gums and
petechiae, hyperkeratosis of hair follicles, and a succession of
mental changes characterize the progression of the illness.
Anemia secondary to bleeding, decreased iron absorption, or
abnormal folate metabolism are also seen in chronic scurvy.
Treatment is noted in Table 31.3.
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TABLE 31.1| Etiology of Vitamin and Nutrient Deficiency
States

ETIOLOGY
DIET
Vegans (strict)

Breast fed infant
Cow's milk—fed infant
Bulimia, anorexia nervosa

Parenteral alimentation

Alcoholism
MEDICAL PROBLEMS

Malabsorption syndromes
Cholestasis

MEDICATIONS
Sulfonamides

Phenytoin, phenobarbital
Mineral oil

Antibiotics

Isoniazid

Antacids

Digitalis

Penicillamine

SPECIFIC MECHANISMS

Transcobalamin Il or intrinsic
factor deficiency

Other digestive enzyme

Menkes kinky hair syndrome
Acrodermatitis enteropathica

Reduced exposure to direct
sunlight

DEFICIENCY

Protein, vitamins By, D, riboflavin,
iron

Vitamins K, D
Iron
Electrolytes, other deficiencies

Essential fatty acids, trace
elements

Calories, vitamin B;, B, folate

Vitamins A, D, E, K, zinc, essential
fatty acids

Vitamins E, D, K, A, zinc, essential
fatty acids

Folate

Vitamins D, K, folate
Vitamins A, D, E, K
Vitamin K

Vitamin By

Iron, phosphate, calcium
Magnesium, calcium

Vitamin By

Vitamin B,

Carbohydrate, fat, protein
deficiencies

Copper
Zinc

Vitamin D

B Vitamins

= Decision-Making Algorithms
’ Available @ StudentConsult.com

Anemia
Neutropenia

The B vitamins thiamine, riboflavin, and niacin are routinely
added to enriched grain products; deficiencies in normal hosts
are rare in the United States. Levels from human milk reflect
maternal intake, and deficiency can develop in breast fed infants
of deficient mothers.

Thiamine

Vitamin B, functions as a coenzyme in biochemical reactions
related to carbohydrate metabolism, decarboxylation of

o-ketoacids and pyruvate, and transketolase reactions of the
pentose pathway. Thiamine also is involved in the decarbox-
ylation of branched-chain amino acids. Thiamine is lost during
milk pasteurization and sterilization.

Thiamine deficiency occurs in alcoholics and has been
reported in adolescents who have undergone bariatric surgery
for severe obesity. Infantile beriberi occurs between 1 and
4 months of age in breast fed infants whose mothers have a
thiamine deficiency (alcoholism), in infants with protein-calorie
malnutrition, in infants receiving unsupplemented hyperali-
mentation fluid, and in infants receiving boiled milk. Acute
wet beriberi with cardiac symptoms and signs predominates
in infantile beriberi. Anorexia, apathy, vomiting, restlessness,
and pallor progress to dyspnea, cyanosis, and death from heart
failure. Infants with beriberi have a characteristic aphonic cry;
they appear to be crying, but no sound is uttered. Other signs
include peripheral neuropathy and paresthesias. For treatment
see Table 31.3.

Riboflavin

Vitamin B, is a constituent of two coenzymes, riboflavin
5’-phosphate and flavin-adenine dinucleotide, essential com-
ponents of glutathione reductase and xanthine oxidase, which
are involved in electron transport. A deficiency of riboflavin
affects glucose, fatty acid, and amino acid metabolism. Riboflavin
and its phosphate are decomposed by exposure to light and by
strong alkaline solutions.

Ariboflavinosis is characterized by an angular stomatitis;
glossitis; cheilosis; seborrheic dermatitis around the nose and
mouth; and eye changes that include reduced tearing, photo-
phobia, corneal vascularization, and the formation of cataracts.
Subclinical riboflavin deficiencies have been found in diabetic
subjects, children in families with low socioeconomic status,
children with chronic cardiac disease, and infants undergoing
prolonged phototherapy for hyperbilirubinemia.

Niacin

Niacin consists of the compounds nicotinic acid and nicotin-
amide (niacinamide). Nicotinamide, the predominant form of
the vitamin, functions as a component of the coenzymes nico-
tinamide adenine dinucleotide (NAD) and nicotinamide adenine
dinucleotide phosphate (NADP). Niacin is involved in multiple
metabolic processes, including fat synthesis, intracellular
respiratory metabolism, and glycolysis.

In determining the needs for niacin, the content of tryp-
tophan in the diet must be considered because tryptophan is
converted to niacin. Niacin is stable in foods and withstands
heating and prolonged storage. Approximately 70% of the total
niacin equivalents in human milk are derived from tryptophan.
Pellagra, or niacin deficiency disease, is characterized by weak-
ness, lassitude, dermatitis, photosensitivity, inflammation of
mucous membranes, diarrhea, vomiting, dysphagia, and, in
severe cases, dementia.

Vitamin B,

Vitamin By refers to three naturally occurring pyridines: pyri-
doxine (pyridoxol), pyridoxal, and pyridoxamine. The phosphates
of the latter two pyridines are metabolically and functionally
related and are converted in the liver to the coenzyme form,
pyridoxal phosphate. The metabolic functions of vitamin B
include interconversion reactions of amino acids, conversion
of tryptophan to niacin and serotonin, metabolic reactions in
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TABLE 31.2| Characteristics of Vitamin Deficiencies

VITAMIN
WATER SOLUBLE
Thiamine (B;)

Riboflavin (B,)

Niacin (Bj)

Pyridoxine (By)

Pantothenic acid

Biotin

BWZ

Folate

Ascorbic acid (C)

FAT SOLUBLE
A

PURPOSE

Coenzyme in ketoacid
decarboxylation (e.g.,
pyruvate—acetyl-CoA
transketolase reaction)

FAD coenzyme in
oxidation-reduction
reactions

NAD coenzyme in
oxidation-reduction
reactions

Cofactor in amino acid
metabolism

CoA in Krebs cycle

Cofactor in carboxylase
reactions of amino acids

Coenzyme for
5-methyltetrahydrofolate
formation; DNA synthesis

DNA synthesis

Reducing agent; collagen
metabolism

Epithelial cell integrity;
vision

Maintain serum calcium,
phosphorus levels

Antioxidant

Posttranslation
carboxylation of clotting
factors Il, VII, IX, X and
proteins C, S

DEFICIENCY

Beriberi: polyneuropathy, calf
tenderness, heart failure, edema,
ophthalmoplegia

Anorexia, mucositis, anemia,
cheilosis, nasolabial seborrhea

Pellagra: photosensitivity,
dermatitis, dementia, diarrhea,
death

Seizures, hyperacusis, microcytic
anemia, nasolabial seborrhea,
neuropathy

None reported

Alopecia, dermatitis, hypotonia,
death

Megaloblastic anemia, peripheral
neuropathy, posterior lateral
spinal column disease, vitiligo

Megaloblastic anemia; neural
tube defects

Scurvy: irritability, purpura,
bleeding gums, periosteal
hemorrhage, aching bones

Night blindness, xerophthalmia,
Bitot spots, follicular
hyperkeratosis; immune defects

Rickets: reduced bone
mineralization

Hemolysis in preterm infants;
areflexia, ataxia,
ophthalmoplegia

Prolonged prothrombin time;
hemorrhage; elevated protein
induced in vitamin K absence
(PIVKA)

COMMENTS

Inborn errors of lactate
metabolism; boiling milk
destroys B,

Photosensitizer

Tryptophan is a precursor

Dependency state:
deficiency secondary to
drugs

Bowel resection, inborn
error of metabolism,* and
ingestion of raw eggs

Vegans; fish tapeworm;
short gut syndrome;
transcobalamin or intrinsic
factor deficiencies

Goat milk deficient; drug
antagonists; heat
inactivates

May improve tyrosine
metabolism in preterm
infants

Common with protein-
calorie malnutrition;
malabsorption

Prohormone of 25- and
1,25-vitamin D

May benefit patients with
G6PD deficiency

Malabsorption; breast fed
infants

SOURCE

Liver, meat, milk, cereals,
nuts, legumes

Milk, cheese, liver, meat,
eggs, whole grains,
green leafy vegetables

Meat, fish, liver, whole
grains, green leafy
vegetables

Meat, liver, whole grains,
peanuts, soybeans

Meat, vegetables

Yeast, meats; made by
intestinal flora

Meat, fish, cheese, eggs

Liver, greens, vegetables,
cereals, cheese

Citrus fruits, green
vegetables; cooking
destroys it

Liver, milk, eggs, green
and yellow vegetables,
fruits

Fortified milk, cheese,
liver; sunlight

Seeds, vegetables, germ
oils, grains

Liver, green vegetables;
made by intestinal flora

*Biotinidase deficiency.

CoA, Coenzyme A; FAD, flavin adenine dinucleotide; G4PD, glucose-6-phosphate dehydrogenase; NAD, nicotinamide adenine dinucleotide.

the brain, carbohydrate metabolism, immune development,

Folate

and the biosynthesis of heme and prostaglandins. The pyridoxal

and pyridoxamine forms of the vitamin are destroyed by heat;

heat treatment was responsible for vitamin By deficiency and
seizures in infants fed improperly processed formulas. Goat’s
milk is deficient in vitamin Bg.

Dietary deprivation or malabsorption of vitamin By in
children results in hypochromic microcytic anemia, vomiting,
diarrhea, failure to thrive, listlessness, hyperirritability, and
seizures. Children receiving isoniazid or penicillamine may
require additional vitamin B4 because the drug binds to the
vitamin. Vitamin By is unusual as a water-soluble vitamin, in
that very large doses (=500 mg/day) have been associated with
a sensory neuropathy.

< Decision-Making Algorithms
’ Available @ StudentConsult.com

Anemia
Neutropenia

A variety of chemical forms of folate are nutritionally active.
Folate functions in transport of single-carbon fragments in
synthesis of nucleic acids and for normal metabolism of certain
amino acids and in conversion of homocysteine to methionine.
Food sources include green leafy vegetables, oranges, and whole


http://studentconsult.com/

CHAPTER 31 Vitamin and Mineral Deficiencies 115

TABLE 31.3| Treatment of Vitamin Deficiencies

Vitamin A

Vitamin D

Vitamin E

Vitamin K

Folate, folic
acid, and
folacin

Niacin

CLINICAL FEATURES

Severe deficiency with
xerophthalmia

Deficiency without
corneal changes

Deficiency

Malabsorption
syndrome (prophylaxis)

Cystic fibrosis
Measles

Liver disease
Malabsorption

Nutritional rickets and
osteomalacia

Renal disease and
failure

Cystic fibrosis
Hypoparathyroidism

Vitamin D-dependent
rickets

Vitamin D-resistant
rickets

Premature infant,
neonates, infants of low
birth weight

Fat malabsorption and
liver disease

Cystic fibrosis

Sickle cell disease
B-Thalassemia

Hemorrhagic disease of
the newborn

Deficiency

Cystic fibrosis

Deficiency

Hemolytic anemia

Pellagra

SUGGESTED DOSES

Infants: 7,500-15,000 U/day IM, followed by oral 5,000-10,000 U/day for 10 days.

Children 1-8 yr of age: oral 5,000-10,000 U/kg/day for 5 days or until recovery.

Children >8 yr of age and adults: oral 500,000 U/day for 3 days; then 50,000 U/day for 14 days;
then 10,000-20,000 U/day for 2 mo.

Infants <1 yr of age: 100,000 U/day orally, g4-6 mo.

Children 1-8 yr of age: 200,000 U/day orally, g4-6 mo.

Children >8 yr and adults: 100,000 U/day for 3 days, followed by 50,000 U/day for 10 days.

IM given only to those patients with malabsorption in whom oral dosing is not possible.
Infants: 7,500-15,000 U/day for 10 days.

Children 1-8 yr of age: 17,500-35,000 U/day for 10 days.

Children >8 yr of age and adults: 100,000 U/day for 3 days, then 50,000 U/day for 14 days.
Give follow-up oral multivitamin that contains vitamin A:

LBW infants: no dose established, children <8 yr of age: 5,000-10,000 U/day, children >8 yr of
age and adults: 10,000-20,000 U daily.

Children >8 yr of age and adults: oral 10,000-50,000 U/day of water-miscible product.

1,500-10,000 U/day prophylaxis (CF Foundation).

WHO recommendations: single dose, repeating the dose next day and at 4 wk for children
with eye findings:

6 mo to 1 yr of age: 100,000 U; >1 yr of age: 200,000 U.

4,000-8,000 U/day ergocalciferol.

1000 U/day ergocalciferol

Ergocalciferol: children and adults with normal absorption: 1,000-5,000 U/day.
Children with malabsorption: 10,000-25,000 U/day.

Adults with malabsorption: 10,000-300,000 U/day.

Ergocalciferol: child: 4,000-40,000 U/day; adults: 20,000 U/day.

Ergocalciferol: 400-800 U/day PO (CF Foundation).

Children: 50,000-200,000 U/day ergocalciferol and calcium supplements.
Adults: 25,000-200,000 U/day ergocalciferol and calcium supplements.
Children: 3,000-5,000 U/day ergocalciferol; max: 60,000 U/day.

Adults: 10,000-60,000 U/day ergocalciferol.

Children: initial 40,000-80,000 U/day with phosphate supplements, daily dosage is increased
at 3-4 mo intervals in 10,000-20,000 U increments.

Adults: 10,000-60,000 U/day with phosphate supplements.
p—o—tocopherol: 25-50 U/day for 1 wk orally.

10-25 U/kg/day of water-miscible vitamin E preparation.

<1 yr of age: 25-50 U/day; 1-2 yr of age: 100 U/day; >2 yr of age: 100 U/day bid or 200 U daily
orally (CF Foundation).

450 U/day orally.
750 U/day orally.

Phytonadione: 0.5-1.0 mg SC or IM as prophylaxis within 1 hr of birth, may repeat 6-8 hr later;
1-2 mg/day as treatment.

Infants and children: 2.5-5 mg/day orally, or 1-2 mg/dose SC, IM, IV as a single dose; adults:
5-25 mg/day or 10 mg IM, V.

2.5 mg, twice a week (CF Foundation).

Infants: 50 pug daily.

Children 1-10 yr of age: 1 mg/day initially, then 0.1-0.4 mg/day as maintenance.
Children >11 yr of age and adults: 1 mg/day initially, then 0.5 mg/day as maintenance.
May require higher doses than those listed previously.

Children: 50-100 mg tid.

Adults: 50-100 mg/day, max 100 mg/day.

Continued
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TABLE 31.3| Treatment of Vitamin Deficiencies—cont’d

Pyridoxine (B,)

Riboflavin (B,)

Thiamine (B)

Cyanocobalamin
(B12)

Ascorbic acid

CLINICAL FEATURES

Seizures

Drug-induced
deficiencies

Dietary deficiency

Beriberi: critically ill

Beriberi: not critically ill
Metabolic disease

Wernicke
encephalopathy

Nutritional deficiency

Anemia

Pernicious anemia

Hematologic remission

Vitamin B, deficiency

Scurvy

SUGGESTED DOSES

Neonates and infants: initial 50-100 mg/day orally, IM, IV, SC.

Children: 10-50 mg/day as treatment, 1-2 mg/kg/day as prophylaxis.

Adults: 100-200 mg/day as treatment, 25-100 mg/day as prophylaxis.

Children: 5-25 mg/day for 3 wk, then 1.5-2.5 mg/day in a multivitamin product.
Adults: 10-20 mg/day for 3 wk.

Children: 2.5-10 mg/day in divided doses.
Adults: 5-30 mg/day in divided doses.

Children: 10-25 mg/day IM or IV.

Adults: 5-30 mg/dose IM, IV tid, then 5-30 mg/day orally in a single or three divided doses for
1 mo.

Children: 10-50 mg/day orally for 2 wk, then 5-10 mg/day for 1 mo.
Adults: 10-20 mg/day orally.
Adults: initially 100 mg IV, then 50-100 mg/day IM/IV until eating a balanced diet.

Intranasal gel: 500 ug once a week.

Orally: 25-250 pg/wk.

Give IM or deep SC; oral route not recommended because of poor absorption and IV route
not recommended because of more rapid elimination.

If evidence of neurologic involvement in neonates and infants (congenital), 1,000 ug/day IM,
SC, for at least 2 wk, and then maintenance, 50-100 pg/mo or 100 pg/day for 6-7 days. If
clinical improvement, give 100 ug every other day for 7 doses, then every 3-4 days for 2-3 wk,
followed by 100 pg/mo for life. Administer with folic acid if needed (1 mg/day for 1 mo
concomitantly).

Children: 30-50 pg/day for 2 or more wk (total dose of 1000 ug) IM, SC, then 100 ug/mo as
maintenance.

Adults: 100 pg/day for 6-7 days; if improvement, administer same dose on alternate days for 7
doses, then every 3-4 days for 2-3 wk. Once hematologic values are normal, give maintenance
doses of 100 pg/mo parenterally.

No evidence of neurologic involvement: use intranasal gel: 500 ug per wk.

Children with neurologic signs: 100 ug/day for 10-15 days (total dose of 1-1.5 mg), then 1-2/
wk for several mo and taper to 60 pg/mo.

Children with hematologic signs: 10-50 pg/day for 5-10 days, followed by 100-250 ng/day
every 2-4 wk.

Adults: 30 ug/day for 5-10 days, followed by maintenance doses of 100-200 pg/mo.
Children: 100-300 mg/day in divided doses orally, IM, IV, or SC for several days.
Adults: 100-250 mg/day 1-2 times/day.

bid, Two times per day; CF, cystic fibrosis; IM, intramuscular; IV, intravenous; LBW, low birth weight; PO, by mouth; g, every; SC, subcutaneous; tid, three times per
day; WHO, World Health Organization.
Data from Lexi-Comp Inc., Hudson, Ohio, 2004; table from Kronel S, Mascarenhas. Vitamin deficiencies and excesses. In: Burg FD, Ingelfinger JR, Polin RA, Gershon

AA, eds. Current Pediatric Therapy. Philadelphia: Elsevier; 2006, Table 3:104-105.

grains; folate fortification of grains is now routine in the United
States.

Folate deficiency, characterized by hypersegmented neu-
trophils, macrocytic anemia, and glossitis, may result from a
low dietary intake, malabsorption, or vitamin-drug interactions.
Deficiency can develop within a few weeks of birth because
infants require 10 times as much folate as adults relative to body
weight but have scant stores of folate in the newborn period.
Folate is particularly heat labile. Heat-sterilizing home-prepared
formula can decrease the folate content by half. Evaporated milk
and goat’s milk are low in folate. Patients with chronic hemolysis
(sickle cell anemia, thalassemia) may require extra folate to
avoid deficiency because of the relatively high requirement of
the vitamin to support erythropoiesis. Other conditions with
risk of deficiency include pregnancy, alcoholism, and treatment

with anticonvulsants (phenytoin) or antimetabolites (methotrex-
ate). First occurrence and recurrence of neural tube defects
are reduced significantly by maternal supplementation during
embryogenesis. Because closure of the neural tube occurs before
usual recognition of pregnancy, all women of reproductive age
are recommended to have a folate intake of at least 400 g/
day as prophylaxis.

Vitamin B,
= Decision-Making Algorithms
¢ Available @ StudentConsult.com

Anemia
Neutropenia
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Vitamin By, is one of the most complex vitamin molecules,
containing an atom of cobalt held in a corrin ring (similar to
that of iron in hemoglobin). The cobalt ion is at the active
center of the ring and serves as the site for attachment of alkyl
groups during their transfer. The vitamin functions in single-
carbon transfers and is intimately related to folate function and
interconversions. Vitamin B, is essential for normal lipid and
carbohydrate metabolism in energy production and in protein
biosynthesis and nucleic acid synthesis.

In contrast to other water-soluble vitamins, absorption of
vitamin B, is complex, involving cleavage of the vitamin from
dietary protein and binding to a glycoprotein called intrinsic
factor, which is secreted by the gastric mucosa (parietal cells).
The cobalamin-intrinsic factor complex is efficiently absorbed
from the distal ileum.

As vitamin B, is absorbed into the portal circulation, it is
transported bound to a specific protein, transcobalamin II. Its
large stores in the liver also are unusual for a water-soluble
vitamin. Efficient enterohepatic circulation normally protects
from deficiency for months to years. Dietary sources of the
vitamin are animal products only. Strict vegetarians should
take a vitamin B,, supplement.

Vitamin B,, deficiency in children is rare. Early diagnosis
and treatment of this disorder in childhood are important
because of the danger of irreversible neurologic damage. Most
cases in childhood result from a specific defect in absorption
(see Table 31.2). Such defects include congenital pernicious
anemia (absent intrinsic factor), juvenile pernicious anemia
(autoimmune), and deficiency of transcobalamin II transport.
Gastric or intestinal resection and small bowel bacterial over-
growth also cause vitamin B,, deficiency. Exclusively breast
fed infants ingest adequate vitamin B,, unless the mother is a
strict vegetarian without supplementation.

Depression of serum vitamin B,, and the appearance of
hypersegmented neutrophils and macrocytosis (indistinguish-
able from folate deficiency) are early clinical manifestations
of deficiency. Vitamin B,, deficiency also causes neurologic
manifestations, including depression, peripheral neuropathy,
posterior spinal column signs, dementia, and eventual coma.
The neurologic signs do not occur in folate deficiency, but
administration of folate may mask the hematologic signs of
vitamin B,, deficiency, while the neurologic manifestations
progress. Patients with vitamin B,, deficiency also have
increased urine levels of methylmalonic acid. Most cases
of vitamin B,, deficiency in infants and children are not of
dietary origin and require treatment throughout life. Main-
tenance therapy consists of repeated monthly intramuscular
injections, although a form of vitamin B,, is administered
intranasally.

FAT-SOLUBLE VITAMINS

Fat-soluble vitamins generally have stores in the body, and
dietary deficiencies generally develop more slowly than for
water-soluble vitamins. Absorption of fat-soluble vitamins
depends on normal fat intake, digestion, and absorp-
tion. The complexity of normal fat absorption and the
potential for perturbation in many disease states explains
the more common occurrence of deficiencies of these
vitamins.
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Vitamin A
= Decision-Making Algorithms
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Hepatomegaly
Hypercalcemia

The basic constituent of the vitamin A group is retinol.
Ingested plant carotene or animal tissue retinol esters release
retinol after hydrolysis by pancreatic and intestinal enzymes.
Chylomicron-transported retinol esters are stored in the liver
as retinol palmitate. Retinol is transported from the liver to
target tissues by retinol-binding protein, releasing free retinol
to the target tissues. The kidney then excretes the retinol-
binding protein. Diseases of the kidney diminish excretion of
retinol-binding protein, whereas liver parenchymal disease or
malnutrition lowers the synthesis of retinol-binding protein.
Specific cellular binding proteins facilitate the uptake of retinol
by target tissues. In the eye, retinol is metabolized to form
rhodopsin; the action of light on rhodopsin is the first step
of the visual process. Retinol also influences the growth and
differentiation of epithelia. The clinical manifestations of
vitamin A deficiency in humans appear as a group of ocular
signs termed xerophthalmia. The earliest symptom is night
blindness, which is followed by xerosis of the conjunctiva
and cornea. Untreated, xerophthalmia can result in ulceration,
necrosis, keratomalacia, and a permanent corneal scar. Clini-
cal and subclinical vitamin A deficiencies are associated with
immunodeficiency; increased risk of infection, especially
measles; and increased risk of mortality, especially in developing
nations. Xerophthalmia and vitamin A deficiency should be
urgently treated. Hypervitaminosis A also has serious sequelae,
including headaches, pseudotumor cerebri, hepatotoxicity, and
teratogenicity.

Vitamin E

Eight naturally occurring compounds have vitamin E activity.
The most active of these, o-tocopherol, accounts for 90% of
the vitamin E present in human tissues and is commercially
available as an acetate or succinate. Vitamin E acts as a biologic
antioxidant by inhibiting the peroxidation of polyunsaturated
fatty acids present in cell membranes. It scavenges free radicals
generated by the reduction of molecular oxygen and by the
action of oxidative enzymes.

Vitamin E deficiency occurs in children with fat malab-
sorption secondary to liver disease, untreated celiac disease,
cystic fibrosis, and abetalipoproteinemia. In these children,
without vitamin E supplementation, a syndrome of pro-
gressive sensory and motor neuropathy develops; the first
sign of deficiency is loss of deep tendon reflexes. Deficient
preterm infants at 1-2 months of age have hemolytic anemia
characterized by an elevated reticulocyte count, an increased
sensitivity of the erythrocytes to hemolysis in hydrogen per-
oxide, peripheral edema, and thrombocytosis. All the abnor-
malities are corrected after oral, lipid, or water-soluble vitamin
E therapy.
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Vitamin D

= Decision-Making Algorithms
¢ Available @ StudentConsult.com

Hypertension
Hypocalcemia

Cholecalciferol (vitamin Ds;) is the mammalian form
of vitamin D and is produced by ultraviolet irradiation of
inactive precursors in the skin. Ergocalciferol (vitamin D,) is
derived from plants. Vitamin D, and vitamin D; require further
metabolism to become active. They are of equivalent potency.
Clothing, lack of sunlight exposure, and skin pigmentation
decrease generation of vitamin D in the epidermis and dermis.

Vitamin D (D, and D) is metabolized in the liver to calcidiol,
or 25-hydroxyvitamin D (25-[OH]-D); this metabolite, which
has little intrinsic activity, is transported by a plasma-binding
globulin to the kidney, where it is converted to the most
active metabolite calcitriol, or 1,25-dihydroxyvitamin D (1,25-
[OH],-D). The action of 1,25-(OH),-D results in a decrease
in the concentration of messenger RNA (mRNA) for collagen
in bone and an increase in the concentration of mRNA for
vitamin D-dependent calcium-binding protein in the intestine
(directly mediating increased intestinal calcium transport). The
antirachitic action of vitamin D probably is mediated by provi-
sion of appropriate concentrations of calcium and phosphate
in the extracellular space of bone and by enhanced intestinal
absorption of these minerals. Vitamin D also may have a direct
anabolic effect on bone. 1,25-(OH),-D has direct feedback to
the parathyroid gland and inhibits secretion of parathyroid
hormone.

Vitamin D deficiency appears as rickets in children and as
osteomalacia in postpubertal adolescents. Inadequate direct
sun exposure and vitamin D intake are sufficient causes, but
other factors, such as various drugs (phenobarbital, phenytoin)
and malabsorption, may increase the risk of development of
vitamin-deficiency rickets. Breast fed infants, especially those
with dark-pigmented skin, are at risk for vitamin D deficiency.

The pathophysiology of rickets results from defective bone
growth, especially at the epiphyseal cartilage matrix, which fails
to mineralize. The uncalcified osteoid results in a wide, irregular
zone of poorly supported tissue, the rachitic metaphysis. This
soft, rather than hardened, zone produces many of the skeletal
deformities through compression and lateral bulging or flaring
of the ends of bones.

The clinical manifestations of rickets are most common
during the first 2 years of life and may become evident only
after several months of a vitamin D-deficient diet. Craniotabes
is caused by thinning of the outer table of the skull, which when
compressed feels like a Ping-Pong ball to the touch. Enlargement
of the costochondral junction (rachitic rosary) and thickening
of the wrists and ankles may be palpated. The anterior fontanelle
is enlarged, and its closure may be delayed. In advanced rickets,
scoliosis and exaggerated lordosis may be present. Bowlegs or
knock-knees may be evident in older infants, and greenstick
fractures may be observed in long bones.

The diagnosis of rickets is based on a history of poor vitamin
D intake and little exposure to direct ultraviolet sunlight. The
serum calcium usually is normal but may be low; the serum

phosphorus level usually is reduced, and serum alkaline phos-
phatase activity is elevated. When serum calcium levels decline to
less than 7.5 mg/dL, tetany may occur. Levels of 24,25-(OH),-D
are undetectable, and serum 1,25-(OH)2-D levels are commonly
less than 7 ng/mL, although 1,25-(OH),-D levels also may be
normal. The best measure of vitamin D status is the level of
25-(OH)-D. Characteristic radiographic changes of the distal
ulna and radius include widening; concave cupping; and frayed,
poorly demarcated ends. The increased space seen between the
distal ends of the radius and ulna and the metacarpal bones is
the enlarged, nonossified metaphysis.

Breast fed infants born of mothers with adequate vitamin
D stores usually maintain adequate serum vitamin D levels
for at least 2 months, but rickets may develop subsequently
if these infants are not exposed to the sun or do not receive
supplementary vitamin D. The American Academy of Pediatrics
recommends vitamin D supplementation of all breast fed infants
in the amount of 400 IU/day, started soon after birth and given
until the infant is taking more than 1,000 mL/day of formula
or vitamin D-fortified milk (for age >1 yr). Toxic effects of
excessive chronic vitamin D may include hypercalcemia, muscle
weakness, polyuria, and nephrocalcinosis.

Vitamin K

= Decision-Making Algorithm
’ Available @ StudentConsult.com

Bleeding

The plant form of vitamin K is phylloquinone, or vitamin
K,. Another form is menaquinone, or vitamin K,, one of a
series of compounds with unsaturated side chains synthesized
by intestinal bacteria. Plasma factors II (prothrombin), VI, IX,
and X in the cascade of blood coagulation factors depend on
vitamin K for synthesis and for posttranslational conversion
of their precursor proteins. The posttranslational conversion
of glutamyl residues to carboxyglutamic acid residues of a
prothrombin molecule creates effective calcium-binding sites,
making the protein active.

Other vitamin K-dependent proteins include proteins C, S,
and Z in plasma and y-carboxyglutamic acid-containing proteins
in several tissues. Bone contains a major vitamin K-dependent
protein, osteocalcin, and lesser amounts of other glutamic
acid-containing proteins.

Phylloquinone is absorbed from the intestine and transported
by chylomicrons. The rarity of dietary vitamin K deficiency
in humans with normal intestinal function suggests that the
absorption of menaquinones is possible. Vitamin K deficiency
has been observed in subjects with impaired fat absorption
caused by obstructive jaundice, pancreatic insufficiency, and
celiac disease; often these problems are combined with the use
of antibiotics that change intestinal flora.

Hemorrhagic disease of the newborn, a disease more
common among breast fed infants, occurs in the first few weeks
of life. It is rare in infants who receive prophylactic intramus-
cular vitamin K on the first day of life. Hemorrhagic disease
of the newborn usually is marked by generalized ecchymoses,
gastrointestinal hemorrhage, or bleeding from a circumcision
or umbilical stump; intracranial hemorrhage can occur, but is
uncommon. The American Academy of Pediatrics recommends
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that parenteral vitamin K (0.5-1 mg) be given to all newborns
shortly after birth.

MINERALS

The major minerals are those that require intakes of more than
100 mg/day and contribute at least 0.1% of total body weight.
There are seven essential major minerals: calcium, phosphorus,
magnesium, sodium, potassium, chloride, and sulfur. Ten trace
minerals, which constitute less than 0.1% of body weight, have
essential physiologic roles. Characteristics of trace mineral
deficiencies are listed in Table 31.4.

Calcium

= Decision-Making Algorithms
¢ Available @ StudentConsult.com

Hypocalcemia
Hypercalcemia

Calcium is the most abundant major mineral. Ninety-nine
percent of calcium is in the skeleton; the remaining 1% is in
extracellular fluids, intracellular compartments, and cell mem-
branes. The nonskeletal calcium has a role in nerve conduction,
muscle contraction, blood clotting, and membrane permeability.

TABLE 31.4 | Characteristics of Trace Mineral Deficiencies

There are two distinct bone calcium phosphate pools—a large,
crystalline form and a smaller, amorphous phase. Bone calcium
constantly turns over, with concurrent bone reabsorption and
formation. Approximately half of bone mineral accretion
occurs during adolescence. Bone mineral density peaks in early
adulthood and is influenced by prior and concurrent dietary
calcium intake, exercise, and hormone status (testosterone,
estrogen).

Calcium intake can come from a variety of sources, with
dairy products providing the most common and concentrated
source. The calcium equivalent of 1 cup of milk (about 300 mg
of calcium) is ¥; cup of plain yogurt, 1.5 oz of cheddar cheese, 2
cups of ice cream, % cup of almonds, or 2.5 oz of sardines. Other
sources of calcium include some leafy green vegetables (broccol,
kale, collards); lime-processed tortillas; calcium-precipitated
tofu; and calcium-fortified juices, cereals, and breads.

There is no classic calcium deficiency syndrome because
blood and cell levels are closely regulated. The body can
mobilize skeletal calcium and increase the absorptive efficiency
of dietary calcium. Osteoporosis that occurs in childhood is
related to protein-calorie malnutrition, vitamin C deficiency,
steroid therapy, endocrine disorders, immobilization and disuse,
osteogenesis imperfecta, or calcium deficiency (in premature
infants). It is believed that the primary method of prevention
of postmenopausal osteoporosis is to ensure maximum peak
bone mass by providing optimal calcium intake during childhood
and adolescence. Bone mineral status can be monitored by
dual-energy x-ray absorptiometry.

MINERAL

Iron

FUNCTION

Heme-containing
macromolecules (e.g.,
hemoglobin, cytochrome,
and myoglobin)

MANIFESTATIONS OF
DEFICIENCY

Anemia, spoon nails, reduced
muscle and mental performance

Copper Redox reactions (e.g., Hypochromic anemia, neutropenia,
cytochrome oxidase) osteoporosis, hypotonia,
hypoproteinemia
Zinc Metalloenzymes (e.g., Acrodermatitis enteropathica: poor
alkaline phosphatase, growth, acro-orificial rash, alopecia,
carbonic anhydrase, DNA delayed sexual development,
polymerase); wound healing  hypogeusia, infection
Selenium Antioxidant; glutathione Keshan cardiomyopathy in China
peroxidase
Chromium  Insulin cofactor Poor weight gain, glucose
intolerance, neuropathy
Fluoride Strengthening of dental Caries
enamel
lodine Thyroxine, triiodothyronine Simple endemic goiter

production

Myxedematous cretinism: congenital
hypothyroidism Neurologic
cretinism: mental retardation,
deafness, spasticity, normal
thyroxine level at birth

COMMENTS

History of pica, cow's milk,
gastrointestinal bleeding

Inborn error, Menkes kinky
hair syndrome

Protein-calorie malnutrition;
weaning; malabsorption
syndromes

Endemic areas; long-term
TPN without Se

Protein-calorie malnutrition,
long-term

TPN without Cr

Supplementation during
tooth growth, narrow
therapeutic range, fluorosis
may cause staining of the
teeth

Endemic in New Guinea, the
Congo; endemic in Great
Lakes area before use of
iodized salt

SOURCES

Meat, liver, grains,
legumes

Liver, nuts, grains,
legumes, chocolate

Meat, grains,
legumes

Meat, vegetables

Yeast, breads

Seafood, fortified
water

Seafood, iodized salt

TPN, Total parenteral nutrition.
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No adverse effects are observed in adults with dietary calcium
intakes of 2.5 g/day. There is concern that higher intakes may
increase the risk of urinary stone formation, constipation, and
decreased renal function and may inhibit intestinal absorption
of other minerals (iron, zinc).

Iron

= Decision-Making Algorithms
¢ Available @ StudentConsult.com

Gastrointestinal Bleeding
Anemia
Failure to Thrive

Iron, the most abundant trace mineral, is used in the synthesis
of hemoglobin, myoglobin, and enzyme iron. Body iron content
is regulated primarily through modulation of iron absorption,
which depends on the state of body iron stores, the form and
amount of iron in foods, and the mixture of foods in the diet.
There are two categories of iron in food. The first is heme iron,
present in hemoglobin and myoglobin, which is supplied by
meat and rarely accounts for more than one fourth of the iron
ingested by infants. The absorption of heme iron is relatively
efficient and is not influenced by other constituents of the diet.
The second category is nonheme iron, which represents the
preponderance of iron intake consumed by infants and exists
in the form of iron salts. The absorption of nonheme iron is
influenced by the composition of consumed foods. Enhancers
of nonheme iron absorption are ascorbic acid, meat, fish, and
poultry. Inhibitors are bran, polyphenols (including the tannates
in tea), and phytic acid, a compound found in legumes and
whole grains. The percent intestinal absorption of the small
amount of iron in human milk is 10%; 4% is absorbed from
iron-fortified cow’s milk formula and from iron-fortified infant
dry cereals.

In a normal term infant, there is little change in total body
iron and little need for exogenous iron before 4 months of
age. Iron deficiency is rare in term infants during the first
4 months, unless there has been substantial blood loss (see
Chapter 62). After about 4 months of age, iron reserves become
marginal, and, unless exogenous sources of iron are provided,
the infant becomes progressively at risk for anemia as the iron
requirement to support erythropoiesis and growth increases
(see Chapter 150). Premature or low birth weight infants have
a lower amount of stored iron because significant amounts of
iron are transferred from the mother in the third trimester. In
addition, their postnatal iron needs are greater because of rapid
rates of growth and when frequent phlebotomy occurs. Iron
needs can be met by supplementation (ferrous sulfate) or by iron-
containing complementary foods. Under normal circumstances,
iron-fortified formula should be the only alternative to breast
milk in infants younger than 1 year of age. Premature infants
fed human milk may develop iron deficiency anemia earlier
unless they receive iron supplements. Formula-fed preterm
infants should receive iron-fortified formula.

In older children, iron deficiency may result from inadequate
iron intake with excessive cow’s milk intake or from intake of
foods with poor iron bioavailability. Iron deficiency also can
result from blood loss from such sources as menses, gastric

ulceration, or inflammatory bowel disease. Iron deficiency
affects many tissues (muscle and central nervous system) in
addition to producing anemia. Iron deficiency and anemia have
been associated with lethargy and decreased work capacity and
impaired neurocognitive development, the deficits of which
may be irreversible when onset is in the first 2 years of life.

The diagnosis of iron deficiency anemia is established by
the presence of a microcytic hypochromic anemia, low serum
ferritin levels, low serum iron levels, reduced transferrin satura-
tion, normal to elevated red blood cell width distribution, and
enhanced iron-binding capacity. The mean corpuscular volume
and red blood cell indices are reduced, and the reticulocyte
count is low. Iron deficiency may be present without anemia.
Clinical manifestations are noted in Table 31.4.

Treatment of iron deficiency anemia includes changes in
the diet to provide adequate iron and the administration of
3-6 mg iron/kg per 24 hours (as ferrous sulfate) divided tid.
Reticulocytosis is noted within 3-7 days of starting treatment.
Oral treatment should be continued for 5 months. Rarely,
intravenous iron therapy is needed if oral iron cannot be given.
Parenteral therapy carries the risk of anaphylaxis and should be
administered according to a strict protocol, including a test dose.

Zinc

= Decision-Making Algorithms
¢ Available @ StudentConsult.com

Diarrhea
Vesicles and Bullae

Zinc is the second most abundant trace mineral and is
important in protein metabolism and synthesis, in nucleic
acid metabolism, and in stabilization of cell membranes. Zinc
functions as a cofactor for more than 200 enzymes and is
essential to numerous cellular metabolic functions. Adequate
zinc status is especially crucial during periods of growth and
for tissue proliferation (immune system, wound healing, skin,
and gastrointestinal tract integrity); physiologic functions for
which zinc is essential include normal growth, sexual maturation,
and immune function.

Dietary zinc is absorbed (20-40%) in the duodenum and
proximal small intestine. The best dietary sources of zinc are
animal products, including human milk, from which it is readily
absorbed. Whole grains and legumes also contain moderate
amounts of zinc, but phytic acid inhibits absorption from these
sources. On a global basis, poor bioavailability secondary to
phytic acid is thought to be a more important factor than low
intake in the widespread occurrence of zinc deficiency. Excretion
of zinc occurs from the gastrointestinal tract. In the presence
of ongoing losses, such as in chronic diarrhea, requirements
can drastically increase.

Zinc deficiency dwarfism syndrome was first described in a
group of children in the Middle East with low levels of zinc in
their hair, poor appetite, diminished taste acuity, hypogonadism,
and short stature. Zinc supplementation reduces morbidity and
mortality from diarrhea and pneumonia and enhances growth
in developing countries. Mild to moderate zinc deficiency is
considered to be highly prevalent in developing countries,
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particularly in populations with high rates of stunting. Mild zinc
deficiency occurs in older breast fed infants without adequate
zinc intake from complementary foods or in young children
with poor total or bioavailable zinc intake in the general diet.
A high infectious burden also may increase the risk of zinc
deficiency in developing countries. Acute, acquired severe zinc
deficiency occurs in patients receiving total parenteral nutrition
without zinc supplementation and in premature infants fed
human milk without fortification. Clinical manifestations of
mild zinc deficiency include anorexia, growth faltering, and
immune impairment. Moderately severe manifestations include
delayed sexual maturation, rough skin, and hepatosplenomegaly.
The signs of severe deficiency include acral and periorificial
erythematous, scaling dermatitis; growth and immune impair-
ment; diarrhea; mood changes; alopecia; night blindness; and
photophobia.

Diagnosis of zinc deficiency is challenging. Plasma zinc
concentration is most commonly used, but levels are frequently
normal in conditions of mild deficiency; levels in moderate
to severe deficiency are typically less than 60 pug/dL. Acute
infection also can result in depression of circulating zinc levels.
The standard for the diagnosis of deficiency is response to
a trial of supplementation, with outcomes such as improved
linear growth or weight gain, improved appetite, and improved
immune function. Because there is no pharmacologic effect of
zinc on these functions, a positive response to supplementation
is considered evidence of a preexisting deficiency. Clinically an
empirical trial of zinc supplementation (1 pg/kg per day) is a
safe and reasonable approach in situations in which deficiency
is considered possible.

Acrodermatitis enteropathica is an autosomal recessive
disorder that begins within 2-4 weeks after infants have been
weaned from breast milk. It is characterized by an acute perioral
and perianal dermatitis, alopecia, and failure to thrive. The
disease is caused by severe zinc deficiency from a specific
defect of intestinal zinc absorption. Plasma zinc levels are
markedly reduced, and serum alkaline phosphatase activity
is low. Treatment is with high-dose oral zinc supplements. A
relatively uncommon condition associated with presentation
of severe zinc deficiency is due to a defect in the secretion of
zinc from the mammary gland, resulting in abnormally low
milk zinc concentrations. Breast fed infants, especially those
born prematurely, present with classic signs of zinc deficiency:
growth failure, diarrhea, and dermatitis. Because there is no
defect in the infant’s ability to absorb zinc, treatment consists
of supplementing the infant with zinc for the duration of breast
feeding, which can be successfully continued. Subsequent infants
born to the mother will also need zinc supplementation if breast
fed. Zinc is relatively nontoxic. Excess intake produces nausea,
emesis, abdominal pain, headache, vertigo, and seizures.

Fluoride

Dental enamel is strengthened when fluoride is substituted for
hydroxyl ions in the hydroxyapatite crystalline mineral matrix
of the enamel. The resulting fluoroapatite is more resistant to
chemical and physical damage. Fluoride is incorporated into
the enamel during the mineralization stages of tooth formation

and by surface interaction after the tooth has erupted. Fluoride
is similarly incorporated into bone mineral and may protect
against osteoporosis later in life.

Because of concern about the risk of fluorosis, infants
should not receive fluoride supplements before 6 months of
age. Commercial formulas are made with defluoridated water
and contain small amounts of fluoride. The fluoride content
of human milk is low and is not influenced significantly by
maternal intake. Practitioners should evaluate all potential
fluoride sources and conduct a caries risk assessment before
prescribing fluoride supplementation.
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PEARLS FOR PRACTITIONERS

Diet of the Normal Infant

Diet of the Normal Child and Adolescent

Proper nutrition is essential for normal growth, healthy
immune system, appropriate eating habits, and optimal
neurological and cognitive development.

Healthy nutrition is especially important in the first 6 months
of life, as it is the period of exceptionally accelerated growth
and brain development.

Breast feeding offers many benefits to infants and is the
ideal nutrition for infant feeding and nutrition.

The American Academy of Pediatrics recommends human
milk as the sole source of nutrition for the first 6 months
of life, with continued intake for the first year, and as long
as desire thereafter.

The first 2 days of life is important for the future successes
of breast feeding.

A multilevel approach is necessary to promote and support
breast feeding: federal and state government policy making,
hospital policies, health care providers contributing to policy
making, and parental guidance and support. The Baby
Friendly initiative has been beneficial in enhancing breast
feeding.

Breast feeding has protective effects for the well-being of
children and adults.

There are few contraindications for breast feeding such as
metabolic disorders, certain infections, and pharmacological
therapies.

All breast fed infants need 400 IU/day of vitamin D
supplementation.

Breast tenderness, engorgement, and cracked nipples are
the most common problems encountered by breast feeding
mothers.

Feeding frequency during the first 3 days of life of breast
fed infants is inversely related to the level of bilirubin;
frequent feedings stimulate meconium passage and excretion
of bilirubin in the stool.

Breast milk jaundice is an indirect hyperbilirubinemia that
is usually benign and peaks at 1-2 weeks of age. Kernicterus
is very rare.

Complementary foods are recommended by approximately
6 months of age.

Healthy infants do not need supplements with water or juice.
Honey (risk of infant botulism) should not be given before
1 year of age.

Early caries of childhood are caused by a misbalance of
increased sugars and bacteria in the mouth and decrease
saliva flow, as early as 6 months of age. Eating a healthy diet
and regular brushing will control the sugar factor and
bacteria.

A healthy diet helps children grow, thrive, and learn and
helps prevent obesity and weight-related diseases, such as
diabetes.

Learning healthy eating behaviors at an early age is an
important preventive measure.

The intestinal microbial biofilms and human microbiome
start happening at birth. These microbes and biofilms in
the intestinal track may have a great impact on human health
and diseases.

Cow’s milk should be introduced at 12 months of age. Low-fat
(2%) or whole milk is recommended until 2 years or age,
after which fat-free or 1% milk is recommended.
Excessive milk intake (more than 24 oz/day) should be
avoided in toddlers, as it may result in iron deficiency anemia
from poor iron intake and intestinal blood loss secondary
to milk protein-induced colitis.

The avoidance of foods with high allergic potential in infancy
(e.g., fish, tree nuts, peanuts, dairy products, and eggs) is
no longer supported, and early introduction may actually
help prevent food allergies.

No juice is recommended during infancy (<1 yr), 4 oz after
2 years, and 6 oz after 7 years.

Excessive juice consumption may produce toddler
diarrhea.

ChooseMyPlate by the U.S. Department of Agriculture can
provide parents with a general guideline for the types of
healthy food to feed their child.

American children are eating a high salt intake. Daily salt
intake recommended is 1,900-2,300 mg.

Poor calcium intake during adolescence has significant
consequences for bone health. Good sources include
milk, yogurt, fortified orange juice, cheese, soybeans, and
tofu.

Iron deficiency may reappear in menstruating teens.

Obesity

Childhood obesity is an epidemic in the United States with
17% of children obese.

The definition of obesity above 2 years is a body mass index
(BMI) higher than the 95 percentile on the Center for Disease
Control BMI-for-age growth chart.

Overweight and obese children are more likely to stay obese
into adulthood and to develop chronic diseases.
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The National Health and Nutrition Examination Surveys
(NHANES) reported in 2016 that the largest significant
differences in the prevalence of obesity between 2011 and
2014 were seen mainly in the Hispanic race/ethnicity origin
and education level of the household head.

Fewer than 5% of obese children have a specific obesity
producing syndrome or genetic mutation.

Sixty minutes of physical activities are recommended every
day.

A healthy diet is emphasized, especially eating high nutrient
dense foods.

Obesity during childhood can have a harmful effect on the
body in a variety of ways and can affect virtually every major
organ system. Prevention is the key to success for obesity
control.

The clinician should guide the patient who seeks weight
reduction to create SMART goals: Specific, Measurable,
Attainable, Realistic, and Timely.

More aggressive therapies are considered only for those who
have no response to other intervention and preventions.
These methods include bariatric surgery for excessively obese
adolescents.

Pediatric Undernutrition

Pediatric undernutrition is usually the result of inadequate
food supply, access, or utilization; poor access to health and
sanitation; chronic health conditions; and/or inappropriate
feeding or child-care practices.

International references are established that allow normaliza-
tion of anthropometric measures in terms of z scores.
Primary protein-energy malnutrition (PEM) is caused by
social or economic factors that result in a lack of food.
Secondary PEM occurs in children with various conditions
associated with increased caloric requirements (infection,
trauma, cancer), increased caloric loss (malabsorption),
reduced caloric intake (anorexia, cancer, oral intake restric-
tion, social factors), or a combination of these three
variables.

Marasmus results from the body’s physiologic response to
inadequate calories and nutrients.

Kwashiorkor results from inadequate protein intake in the
presence of fair to good caloric intake.

Adequate weight does not always signify appropriate nutri-
tion, as the weight may be due to edema caused by a state
of malnutrition.

Vitamin A and zinc deficiency often accompany
malnutrition.

* Dermatitis may be seen with protein-calorie malnutrition
as well as riboflavin, biotin, and essential fatty acid
deficiencies.

* Neuropathy may be seen in thiamin and vitamin B, B),,
and E deficiencies.

e Treatment for iron deficiency should be delayed until full
nutritional rehabilitation.

Vitamin and Mineral Deficiencies

e Risk factors for micronutrient deficiencies in developed
countries include exclusion of entire food groups, malabsorp-
tion syndromes, and conditions causing high physiologic
requirements.

* Exclusively breast fed term infants are at higher risk for
vitamin D and K deficiencies. The American Academy of
Pediatrics recommends vitamin D supplementation for all
breast fed infants in the amount of 400 IU/day, started soon
after birth and continued until the infant is taking more
than 1,000 mL/day of formula or vitamin D-fortified milk
after age 1 year. The American Academy of Pediatrics recom-
mends that parenteral vitamin K (0.5-1 mg) be given to all
newborns shortly after birth to prevent hemorrhagic disease
of the newborn.

° Niacin (vitamin B;) deficiency results in pellagra: a combina-
tion of weakness, photosensitivity, dermatitis, vomiting,
diarrhea, and dementia.

* Deficiency of vitamin B, results in megaloblastic anemia,
peripheral neuropathy, posterior column disease, and
vitiligo.

 Folate deficiency results in hypersegmented neutrophils,
macrocytic anemia, and neural tube defects.

 Scurvy: a combination of irritability, purpura, bleeding gums,
periosteal hemorrhage, and aching bones, results from a
deficiency of ascorbic acid (vitamin C).

¢ The fat-soluble vitamins are A, D, E, and K.

e Vitamin D deficiency appears as rickets in children and
osteomalacia in postpubertal adolescents. The clinical
manifestations of rickets include craniotabes, rachitic rosary,
and enlarged anterior fontanelle in younger infants and
bowlegs or knock-knees in older infants.

* The diagnosis of iron deficiency anemia is established by
the presence of a microcytic hypochromic anemia, low serum
ferritin levels, low serum iron levels, reduced transferrin
saturation, normal to elevated red blood cell width distribu-
tion, and enhanced iron-binding capacity.

° Because of concern about the risk of fluorosis, infants should
not receive fluoride supplements before 6 months of age.
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SECTION 7

FLUIDS AND ELECTROLYTES

Alana M. Karp | Larry A. Greenbaum

Maintenance Fluid Therapy

BODY COMPOSITION

Water is the most plentiful constituent of the human body.
Total body water (TBW) as a percentage of body weight varies
with age. The fetus has a high TBW, which gradually decreases
to about 75% of birth weight for a term infant; TBW is higher
in premature infants. During the first year of life, TBW decreases
to about 60% of body weight and basically remains at this level
until puberty. At puberty, the fat content of females increases
more than that of males, who acquire more muscle mass than
females. Because fat has low water content and muscle has high
water content, by the end of puberty, TBW in males remains
at 60%, but it decreases to 50% of body weight in females.
During dehydration, TBW decreases and is a smaller percentage
of body weight.

TBW has two main compartments: intracellular fluid (ICF)
and extracellular fluid (ECF). In the fetus and newborn, the
ECF volume is larger than the ICF volume. The normal postnatal
diuresis causes an immediate decrease in the ECF volume. This
decrease in ECF volume is followed by continued expansion of
the ICF volume because of cellular growth. By 1 year of age,
the ratio of the ICF volume to the ECF volume approaches
adult levels. The ECF volume is 20-25% of body weight, and
the ICF volume is 30-40% of body weight (Fig. 32.1). With
puberty, the increased muscle mass of males results in a higher
ICF volume than in females.

The ECF is divided further into plasma water and interstitial
fluid (see Fig. 32.1). Plasma water is about 5% of body weight.
The blood volume, given a hematocrit of 40%, is usually 8%
of body weight, although it is higher in newborns and young
infants. The interstitial fluid, normally 15% of body weight,
can increase dramatically in diseases associated with edema,
such as heart failure, protein-losing enteropathy, liver failure,
and nephrotic syndrome.

The composition of solutes in the ICF and ECF is different.
Sodium and chloride are the dominant cation and anion in the
ECE Potassium is the most abundant cation in the ICE and
proteins, organic anions, and phosphate are the most plentiful
anions in the ICE The dissimilarity between the anions in the
ICF and the ECF is determined largely by the presence of
intracellular molecules that do not cross the cell membrane, the
barrier separating the ECF and the ICE In contrast, the difference
in the distribution of cations—sodium and potassium—is due

to the activity of the Na'K"™-ATPase pump, which extrudes
sodium from cells in exchange for potassium.

REGULATION OF INTRAVASCULAR VOLUME
AND OSMOLALITY

Proper cell functioning requires close regulation of plasma
osmolality and intravascular volume; these are controlled by
independent systems for water balance which determines
osmolality, and sodium balance which determines volume status.
Maintenance of a normal osmolality depends on control of
water balance. Control of volume status depends on regulation
of sodium balance.

The plasma osmolality is tightly controlled between 285 and
295 mOsm/kg through regulation of water intake and urinary
water losses. A small increase in the plasma osmolality stimulates
thirst. Urinary water losses are regulated by the secretion of
antidiuretic hormone (ADH), which increases in response to an
increasing plasma osmolality. ADH, by stimulating renal tubular
reabsorption of water, decreases urinary water losses. Control
of osmolality is subordinate to maintenance of an adequate
intravascular volume. When significant volume depletion is
present, ADH secretion and thirst are stimulated, regardless
of the plasma osmolality.

Volume depletion and volume overload may cause significant
morbidity and mortality. Because sodium is the principal
extracellular cation and is restricted to the ECFE adequate body
sodium is necessary for maintenance of intravascular volume.
The kidney determines sodium balance because there is little
homeostatic control of sodium intake, although salt craving
occasionally occurs, typically in children with chronic renal
salt loss or adrenal insufficiency. The kidney regulates sodium
balance by altering the percentage of filtered sodium that is
reabsorbed along the nephron. The renin-angiotensin system
is an important regulator of renal sodium reabsorption and
excretion. The juxtaglomerular apparatus produces renin in
response to decreased effective intravascular volume. Renin
cleaves angiotensinogen, producing angiotensin I, which
angiotensin-converting enzyme converts into angiotensin II.
The actions of angiotensin II include direct stimulation of the
proximal tubule to increase sodium reabsorption and stimula-
tion of the adrenal gland to increase aldosterone secretion,
which increases sodium reabsorption in the distal nephron.
In contrast, volume expansion stimulates the synthesis of
atrial natriuretic peptide, which increases urinary sodium
excretion.
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Intracellular
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FIGURE 32.1 Compartments of total body water, expressed as
percentage of body weight, in an older child or adult. (From Greenbaum
LA. Pathophysiology of body fluids and fluid therapy. In: Kliegman
RM, Stanton BF, St Geme JW, Schor NF, Behrman RE, Nelson WE,
eds. Nelson Textbook of Pediatrics. 20th ed. Philadelphia: Saunders;
2016:347.)

MAINTENANCE FLUIDS

Maintenance intravenous (IV) fluids are used in children who
cannot be fed enterally. Along with maintenance fluids, children
may require concurrent replacement fluids if they have excessive
ongoing losses, such as may occur with diarrhea, vomiting,
or drainage from a nasogastric tube. In addition, if dehydration
is present, the patient also needs to receive deficit replacement
(see Chapter 33).

Maintenance fluids are composed of a solution of water,
glucose, sodium, potassium, and chloride. This solution replaces
electrolyte losses from the urine and stool, as well as water
losses from the urine, stool, skin, and lungs. The glucose in
maintenance fluids provides approximately 20% of normal
caloric needs. This is enough to prevent the development of
starvation ketoacidosis and diminishes the protein degradation
that would occur if the patient received no calories.

Maintenance fluids do not provide adequate calories,
protein, fat, minerals, or vitamins. Patients should not remain
on maintenance therapy indefinitely; parenteral nutrition (see
Chapter 34) should be used for children who cannot be fed
enterally for more than a few days.

Daily water losses are measurable (urine and stool) and not
measurable (insensible losses from the skin and lungs). Failure
to replace these losses leads to a thirsty child and, ultimately, a

TABLE 32.1| Body Weight Method for Calculating
Maintenance Fluid Volume and Rate

BODY

WEIGHT (kg) VOLUME PER DAY HOURLY RATE

0-10 100 ml/kg 4 mL/kg/hr

11-20 1,000 mL + 50 mlL/kg 40 mL/hr + 2 mL/kg/hr
for each 1 kg >10 kg X (wt—=10)

>20 1,500 mL + 20 mL/kg 60 mL/hr + 1 mL/kg/hr
for each 1 kg >20 kg*  x (wt=20)'

*The maximum total fluid per day is normally 2,400 mL.
"The maximum fluid rate is normally 100 mL/hr.

dehydrated child. Table 32.1 provides a system for calculating
24-hour maintenance water needs based on the patient’s weight.
After calculation of water needs and electrolyte needs,
children typically receive D5 in }4 NS plus 20 mEq/L of KClI
as a maintenance solution. This assumes that there is no disease
process present that would require an adjustment in either the
volume or the electrolyte composition of maintenance fluids.
Children with renal insufficiency may be hyperkalemic or unable
to excrete potassium and may not tolerate 20 mEq/L of KCl. In
children with complicated pathophysiological derangements,
it may be necessary to adjust the electrolyte composition and
rate of maintenance fluids empirically based on electrolyte
measurements and assessment of fluid balance.

Dehydration and Replacement
Therapy

REPLACEMENT THERAPY

There are three sources of normal water loss—the components
of maintenance water (see Chapter 32): urine (60%), insensible
losses from the skin and lungs (35%), and stool (5%) (Table
33.1). Sweating is not insensible and, in contrast to evaporative
losses, sweat contains water and electrolytes.

A variety of clinical situations modify normal maintenance
water balance (Table 33.2). Evaporative skin water losses can be
higher in neonates, especially premature infants who are under
radiant warmers or undergoing phototherapy. Burns can result
in massive losses of water and electrolytes (see Chapter 44).
Fever increases insensible losses. Tachypnea or a tracheostomy
increases evaporative losses from the lungs.

The gastrointestinal tract is potentially a source of consider-
able water and electrolyte losses. A child who has large amounts

TABLE 33.1| Components of Maintenance Water

Urine 60%
Insensible losses (skin and lungs) 35%
Stool 5%




TABLE 33.2 | Adjustments in Maintenance Water

CAUSES OF CAUSES OF
INCREASED WATER DECREASED WATER
SOURCE NEEDS NEEDS
Skin Radiant warmer Incubator (premature
Phototherapy infants)
Fever
Sweat
Burns
Lungs Tachypnea Humidified ventilator
Tracheostomy
Gastrointestinal ~ Diarrhea
Emesis

Nasogastric suction

Renal Polyuria Oliguria/anuria

Miscellaneous Surgical drain Hypothyroidism

Third space losses

TABLE 33.3 | Adjusting Fluid Therapy for
Gastrointestinal Losses

AVERAGE
COMPOSITION APPROACH TO REPLACEMENT
DIARRHEA REPLACEMENT OF ONGOING STOOL

LOSSES

Sodium: 55 mEq/L Solution: 5% dextrose in % normal

saline + 20 mEg/L sodium bicarbonate +
20 mEg/L potassium chloride

Replace stool mL/mL every 1-6 hr
Potassium: 25 mEq/L
Bicarbonate: 15 mEq/L

GASTRIC FLUID REPLACEMENT OF ONGOING

GASTRIC LOSSES

Solution: normal saline + 10 mEg/L
potassium chloride

Sodium: 60 mEg/L

Replace output mL/mL every 1-6 hr
Potassium: 10 mEqg/L
Chloride: 90 mEg/L

of gastrointestinal losses should have these losses measured
and replaced with an appropriate replacement solution
(Table 33.3).

Urine output is normally the largest cause of water loss.
Diseases such as renal failure and the syndrome of inappropri-
ate antidiuretic hormone (SIADH) can lead to a decrease in
urine volume. Maintenance fluids in a patient with oliguria or
anuria may produce fluid overload if the cause is acute kidney
injury. In contrast, other conditions produce an increase in
urine volume; these include the polyuric phase of acute kidney
injury, diabetes mellitus, and diabetes insipidus. When the urine
output is excessive, the patient must receive more than standard
maintenance fluids to prevent dehydration.

The approach to decreased or increased urine output is similar
(Table 33.4). Insensible losses are replaced by a solution that
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TABLE 33.4| Adjusting Fluid Therapy for Altered Renal
Output

OLIGURIA/ANURIA POLYURIA

Place the patient on insensible  Place the patient on insensible
fluids (%4 maintenance) fluids (}4 maintenance)

Replace urine output mL/mL
with half normal saline

Measure urine electrolytes

Replace urine output mL/mL
with a solution that is based on
the measured urine electrolytes

is administered at a rate one third of the normal maintenance
rate. Placing the anuric child on “insensibles” theoretically
maintains an even fluid balance, with the caveat that one third
of maintenance fluid is only an estimate of insensible losses.
This rate may need to be adjusted based on monitoring of
the patient’s weight and hydration status. An oliguric child
needs to receive a urine replacement solution. Most children
with polyuria (except for children with diabetes mellitus [see
Chapter 171]) should be placed on insensible fluids plus urine
replacement.

Output from surgical drains and chest tubes, when significant,
should be measured and replaced. Third space losses manifest
with edema and ascites and are due to a shift of fluid from
the intravascular space into the interstitial space. Third space
losses cannot be quantitated. Nonetheless, these losses can be
large and lead to intravascular volume depletion, despite weight
gain from edema or ascites. Replacement of third space fluid is
empirical but should be anticipated in patients who are at risk,
such as children who have sepsis, shock, burns, or abdominal
surgery. Third space losses and chest tube output are isotonic
and usually require replacement with an isotonic fluid, such
as normal saline (NS) or Ringer lactate. Adjustments in the
amount of replacement fluid for third space losses are based
on continuing assessment of the patient’s intravascular volume
status.

DEHYDRATION

Dehydration, most often due to gastroenteritis, is common
in children. The first step in caring for a dehydrated child is
to assess the degree of dehydration. The degree of dehydra-
tion dictates the urgency of the situation and the volume
of fluid needed for rehydration. Table 33.5 summarizes the
clinical features that are present with varying degrees of
dehydration.

A patient with mild dehydration has few clinical signs
or symptoms. The history may describe decreased intake but
more often increased fluid losses. An infant with moderate
dehydration has demonstrable physical signs and symptoms.
The patient needs fairly prompt intervention. A patient with
severe dehydration is gravely ill. The decrease in blood pressure
indicates that vital organs may be receiving inadequate perfu-
sion (shock) (see Chapter 40). Such a patient should receive
immediate and aggressive intravenous (IV) therapy. Clinical
assessment of dehydration is only an estimate; the patient
must be continually re-evaluated during therapy. The degree
of dehydration is underestimated in hypernatremic dehydra-
tion because the osmotically driven shift of water from the
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Assessment of Degree of Dehydration

MILD MODERATE
Infant 5% 10%
Adolescent 3% 6%

Infants and young children  Thirsty, alert; restless

irritable

Older children Thirsty, alert

SIGNS AND SYMPTOMS

Thirsty; restless or lethargic;

Thirsty, alert (usually)

SEVERE
15%
9%

Drowsy; limp, cold, sweaty, cyanotic extremities; may
be comatose

Usually conscious (but at reduced level), apprehensive;
cold, sweaty, cyanotic extremities; wrinkled skin on
fingers and toes; muscle cramps

Tachycardia Absent Present Present

Palpable pulses Present Present (weak) Decreased

Blood pressure Normal Orthostatic hypotension Hypotension

Cutaneous perfusion Normal Normal Reduced and mottled
Skin turgor Normal Slight reduction Reduced

Fontanelle Normal Slightly depressed Sunken

Mucous membrane Moist Dry Very dry

Tears Present Present or absent Absent

Respirations Normal Deep, may be rapid Deep and rapid

Urine output Normal Oliguria Anuria and severe oliguria

Data from World Health Organization.

intracellular space to the extracellular space helps to preserve
the intravascular volume.

Laboratory Evaluation

Serum blood urea nitrogen (BUN) and creatinine concentrations
are useful in assessing a child with dehydration. Volume deple-
tion without renal insufficiency may cause a disproportionate
increase in the BUN, with little or no change in the creatinine
concentration. This is secondary to increased passive reabsorp-
tion of urea in the proximal tubule caused by appropriate renal
conservation of sodium and water. This increase in the BUN
may be absent or blunted in a child with poor protein intake
because urea production depends on protein degradation.
Conversely, the BUN may be disproportionately increased in
a child with increased urea production, as occurs in a child
with a gastrointestinal bleed or a child who is receiving glu-
cocorticoids. A significant elevation of the creatinine concentra-
tion suggests renal injury.

The urine specific gravity is usually elevated (=1.025) in cases
of significant dehydration but decreases after rehydration. With
dehydration, a urinalysis may show hyaline and granular casts,
a few white blood cells and red blood cells, and 30-100 mg/
dL of proteinuria. These findings usually are not associated
with significant renal pathology, and they remit with therapy.
Hemoconcentration from dehydration increases the hematocrit
and hemoglobin.

Calculation of Fluid Deficit

A child with dehydration has lost water; there is usually a
concurrent loss of sodium and potassium. The fluid deficit is

the percentage of dehydration multiplied by the patient’s weight
(for a 10-kg child, 10% of 10 kg = 1 L deficit).

Approach to Dehydration

The child with dehydration requires acute intervention to
ensure that there is adequate tissue perfusion (see Chapter
40). This resuscitation phase requires rapid restoration of the
circulating intravascular volume, which should be done with
an isotonic solution, such as NS or Ringer lactate. Blood is
an appropriate fluid choice for a child with acute blood loss
but is not always available at the start of fluid resuscitation.
The child is given a fluid bolus, usually 20 mL/kg of the
isotonic solution, over about 20 minutes. A child with severe
dehydration may require multiple fluid boluses and may need
to receive fluid at a faster rate. The initial resuscitation and
rehydration is complete when signs of intravascular volume
depletion resolve. The child typically becomes more alert and
has a lower heart rate, normal blood pressure, and improved
perfusion.

With adequate intravascular volume, it is now appropriate
to plan the fluid therapy for the next 24 hours (Table 33.6).
To ensure that the intravascular volume is restored, the patient
receives an additional 20 mL/kg bolus of isotonic fluid over 2
hours. The child’s total fluid needs are added together (main-
tenance + deficit). The volume of isotonic fluids the patient has
received as acute resuscitation is subtracted from this total. The
remaining fluid volume is then administered over 24 hours.
Potassium usually is not included in the IV fluids until the
patient voids, unless significant hypokalemia is present. Children
with significant ongoing losses need to receive an appropriate
replacement solution.



Fluid Management of Dehydration

Restore intravascular volume
Normal saline: 20 mlL/kg over 20 min
Repeat as needed

Rapid volume repletion: 20 mL/kg normal saline (maximum =1 L)
over 2 hr

Calculate 24-hr fluid needs: maintenance + deficit volume
Subtract isotonic fluid already administered from 24-hr fluid needs

Administer remaining volume over 24 hr using D5 } normal
saline + 20 mEg/L KCI

Replace ongoing losses as they occur

Monitoring Therapy

Vital signs
Pulse
Blood pressure
Intake and output
Fluid balance
Urine output and specific gravity
Physical examination
Weight
Clinical signs of fluid volume depletion or overload

Electrolytes

MONITORING AND ADJUSTING THERAPY

= Decision-Making Algorithms
’ Available @ StudentConsult.com

Hypernatremia
Hyponatremia

All calculations in fluid therapy are only approximations.
Thus the patient needs to be monitored during treatment with
therapy modifications based on the clinical situation (Table 33.7).

Hyponatremic dehydration occurs in children who have
diarrhea and consume a hypotonic fluid (water or diluted
formula). Volume depletion stimulates secretion of antidiuretic
hormone, preventing the water excretion that should correct the
hyponatremia. Some patients develop symptoms, predominantly
neurological, from the hyponatremia (see Chapter 35). Most
patients with hyponatremic dehydration do well with the same
general approach outlined in Table 33.6. Overly rapid correction
of hyponatremia (>12 mEq/L per 24 hour) should be avoided
because of the remote risk of central pontine myelinolysis.

Hypernatremic dehydration is usually a consequence of an
inability to take in fluid because of a lack of access, a poor thirst
mechanism (neurological impairment), intractable emesis, or
anorexia. The movement of water from the intracellular space
to the extracellular space during hypernatremic dehydration
partially protects the intravascular volume losses. Urine output
may be preserved longer, and there may be less tachycardia.
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Children with hypernatremic dehydration are often lethargic
and irritable. Hypernatremia may cause fever, hypertonicity,
hyperreflexia, and seizures. More severe neurological symptoms
may develop if cerebral bleeding or dural sinus thrombosis
occurs.

Overly rapid treatment of hypernatremic dehydration may
cause significant morbidity and mortality. Idiogenic osmoles
are generated within the brain during the development of
hypernatremia. Idiogenic osmoles increase the osmolality within
the cells of the brain, providing protection against brain cell
shrinkage secondary to movement of water out of cells into
the hypertonic extracellular fluid. These idiogenic osmoles dis-
sipate slowly during correction of hypernatremia. With rapid
lowering of the extracellular osmolality during correction of
hypernatremia, a new gradient may be created that causes water
movement from the extracellular space into the cells of the
brain, producing cerebral edema. Possible manifestations of
the resultant cerebral edema include headache, altered mental
status, seizures, and potentially lethal brain herniation.

To minimize the risk of cerebral edema during correction of
hypernatremic dehydration, the serum sodium concentration
should not decrease more than 12 mEq/L every 24 hours (Fig.
33.1). The choice and rate of fluid replacement are not nearly as
important as vigilant monitoring of the serum sodium concentra-
tion and adjustment of the therapy based on the result (see Fig.
33.1). Nonetheless, the initial resuscitation-rehydration phase
of therapy remains the same as for other types of dehydration.

Oral Rehydration

Mild to moderate dehydration from diarrhea of any cause can
be treated effectively using a simple, oral rehydration solution
(ORS) containing glucose and electrolytes (see Chapter 112).
The ORS relies on the coupled transport of sodium and glucose
in the intestine. Oral rehydration therapy has significantly
reduced the morbidity and mortality from acute diarrhea but
is underused in developed countries. It should be attempted
for most patients with mild to moderate diarrheal dehydration.
Oral rehydration therapy is less expensive than IV therapy and
has a lower complication rate. IV therapy may still be required
for patients with severe dehydration; patients with uncontrollable
vomiting; patients unable to drink because of extreme fatigue,
stupor, or coma; or patients with gastric or intestinal distention.
Rapidly absorbed ondansetron may be used to treat vomiting,
thus facilitating oral rehydration.

As a guideline for oral rehydration, 50 mL/kg of the ORS
should be given within 4 hours to patients with mild dehydration,
and 100 mL/kg should be given over 4 hours to patients with
moderate dehydration. Supplementary ORS is given to replace
ongoing losses from diarrhea or emesis. An additional 10 mL/kg
of ORS is given for each stool. Fluid intake should be decreased
if the patient appears fully hydrated earlier than expected or
develops periorbital edema. After rehydration, patients should
resume their usual diet (breast milk, formula).

When rehydration is complete, maintenance therapy should
be started, using 100 mL of ORS/kg in 24 hours until the diarrhea
stops. Breast feeding or formula feeding should be maintained
and not delayed for more than 24 hours. Patients with more
severe diarrhea require continued supervision. The volume of
ORS ingested should equal the volume of stool losses. If stool
volume cannot be measured, an intake of 10-15 mL of ORS/
kg per hour is appropriate.
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Restore intravascular volume:
Normal saline: 20 mL/kg over 20 min
(repeat until intravascular volume restored)

|

Determine time for correction based on initial
sodium concentration

[Na] 145-157 mEq/L: 24 hr
[Na] 158-170 mEq/L: 48 hr
[Na] 171-183 mEg/L: 72 hr
[Na] 184-196 mEq/L: 84 hr

|

Administer fluid at a constant rate over the
time for correction

Typical fluid: D5 1/2 normal saline (with 20
mEg/L KCI unless contraindicated)

Typical rate: 1.25-1.5 times maintenance

|

Follow serum sodium concentration and
adjust fluid based on clinical status and serum
sodium concentration

|
| | | }

Signs of volume Sodium decreases Sodium decreases Repla_ce ?xcesswe
depletion too rapidly too slowly ongoing losses as
they occur
.. Increase sodium Decrease sodium
Asg:mg'?;%rnqolj?;l concentr.ation of congentrgtion of
1V fluid or IV fluid or increase
decrease rate of IV rate of IV fluid
fluid

FIGURE 33.1 Strategy for correcting hypernatremic dehydration.

TABLE 34.1| Indications for Parenteral Nutrition

.. ACUTE
Parentel’a| Nutr|t|on Prematurity
Trauma
Parenteral nutrition (PN) is necessary when enteral feeding is
inadequate to meet the nutritional needs of a patient. Enteral S
nutrition is always preferred because it is more physiological, Bowel surgery
less expensive, and associated with fewer complications. Fewer Multiorgan system failure

complications are expected if at least some nutrition can be

1 Bone marrow transplantation
provided enterally. :

Malignancy
CHRONIC
Short bowel

INDICATIONS

A variety of clinical situations necessitate PN (Table 34.1). Acute
PN is frequently given in an intensive care unit when there is
poor tolerance of enteral feeds, potentially secondary to a Intestinal pseudo-obstruction
transient ileus, concerns regarding bowel ischemia, or the risk Inflammatory bowel disease

of aspiration pneumonia. Short bowel syndrome is the most
common indication for long-term PN; it may be caused by a
congenital gastrointestinal anomaly or acquired after necrotizing
enterocolitis (see Chapter 63). Some patients with a chronic

Intractable diarrhea syndromes

Immunodeficiency




indication for PN eventually may be transitioned to partial or
full enteral feedings.

ACCESS FOR PARENTERAL NUTRITION

PN can be given via either a peripheral intravenous (IV) line
or a central venous line (CVL). Long-term PN should be given
via a CVL. Acute PN may be given peripherally, although a
temporary CVL is often used. Most children with cancer or
receiving a bone marrow transplant have a CVL. A peripherally
inserted central catheter is an excellent source of central access
for acute PN because of the lower risk for complications than
with a standard CVL.

A peripheral IV line has two major limitations. First, it
frequently fails, necessitating interruption of PN and potentially
painful placement of a new line. Second, high-osmolality solu-
tions cause phlebitis of peripheral veins; this limits the dextrose
and amino acid content of peripheral PN. The dextrose content
of peripheral PN cannot be greater than 12%, with a lower limit
if the amino acid concentration is high. Lipid emulsion has a
low osmolality; therefore it can be administered peripherally
via the same IV line as the dextrose and amino acid solution.
Patients can receive adequate nutrition via a peripheral IV line,
but the volume of PN needs to be higher than is necessary
when central access is available because of the limitations on
dextrose and amino acid concentration. This situation may be
problematic in patients who cannot tolerate larger fluid volumes.

COMPOSITION OF PARENTERAL NUTRITION

PN can provide calories, amino acids, electrolytes, minerals,
essential fatty acids, vitamins, iron, and trace elements. The
calories in PN are from dextrose and fat. The amino acids in
PN are a potential source of calories, but they should be used
predominantly for protein synthesis. PN is given as two separate
solutions: a dextrose plus amino acid solution and a 20% lipid
emulsion. The dextrose solution has all of the other components
of PN except for fat.

The dextrose concentration of peripheral PN is typically
10-12%, whereas central PN has a concentration of about 20%,
although it may be increased to 25-30% in patients who are
fluid restricted. To avoid hyperglycemia, the dextrose delivery
is increased gradually when starting PN. Protein delivery in PN
is via amino acids in the dextrose solution. The goal is 0.8-2 g
protein/kg per 24 hour for older children, 1.5-3 g/kg per 24
hour for full-term and older infants, and 2.5-3.5 g/kg per 24
hour for preterm infants.

The electrolyte and mineral composition of PN depends
on the age and the underlying illness. The 20% lipid emulsion
provides essential fatty acids and calories. The lipid emulsion
is started at a rate of 0.5-1 g/kg per 24 hour, gradually increas-
ing the rate so that the patient receives adequate calories; this
typically requires 2.5-3.5 g/kg per 24 hour. The lipid emulsion
usually provides 30-40% of the required calories; it should not
exceed 60%. The serum triglyceride concentration is monitored
as the rate of lipid emulsion is increased, with reduction of the
lipid emulsion rate if significant hypertriglyceridemia develops.

COMPLICATIONS

There are many potential complications of PN. CVLs are
associated with complications during insertion (pneumothorax
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or bleeding) and long-term issues (thrombosis). Catheter-related
sepsis, most commonly due to coagulase-negative staphylococci,
is common and, on occasion, necessitates catheter removal.
Other potential pathogens are Staphylococcus aureus, gram-
negative bacilli, and fungi. Electrolyte abnormalities, nutritional
deficiencies, hyperglycemia, and complications from excessive
protein intake (azotemia or hyperammonemia) can be detected
with careful monitoring.

The most concerning complication of long-term PN is
cholestatic liver disease, which can lead to jaundice, cirrhosis,
and occasionally liver failure. Current PN decreases the risk
of liver disease by including reduced amounts of hepatotoxic
amino acids. The best preventive strategy is early use of the
gastrointestinal tract, even if only trophic feeds are tolerated.

Sodium Disorders

The kidney regulates sodium balance and is the principal site
of sodium excretion. Sodium is unique among electrolytes
because water balance, not sodium balance, usually determines
its concentration. When the sodium concentration increases,
the resultant higher plasma osmolality causes increased thirst
and increased secretion of antidiuretic hormone (ADH), which
leads to renal conservation of water. Both of these mechanisms
increase the water content of the body, and the sodium con-
centration returns to normal. During hyponatremia, the fall
in plasma osmolality decreases ADH secretion, and consequent
renal water excretion leads to an increase in the sodium
concentration. Although water balance is usually regulated by
osmolality, volume depletion also stimulates thirst, ADH secre-
tion, and renal conservation of water. In fact, volume depletion
takes precedence over osmolality; volume depletion stimulates
ADH secretion, even if a patient has hyponatremia.

The excretion of sodium by the kidney is not determined
by the plasma osmolality. The patient’s effective plasma volume
regulates the amount of sodium in the urine through a variety of
regulatory systems, including the renin-angiotensin-aldosterone
system. In hyponatremia or hypernatremia, the underlying
pathophysiology determines the urinary sodium concentration,
not the serum sodium concentration.

HYPONATREMIA

< Decision-Making Algorithm
e Available @ StudentConsult.com

Hyponatremia

Etiology

Different mechanisms can cause hyponatremia (Fig. 35.1).
Pseudohyponatremia is a laboratory artifact that is present
when the plasma contains high concentrations of protein or
lipid. It does not occur when a direct ion-selective electrode
determines the sodium concentration, a technique that is
increasingly used in clinical laboratories. In true hyponatremia,
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Hyponatremia

Hypovolemic
(Sodium losses > water losses)

Euvolemic

(Modest ECF volume excess, no edema)

Hypervolemic
(Water excess > sodium excess)

Renal losses Extrarenal losses Edema-forming states Renal failure
Prematurity Gastrointestinal Excess ADH (SIADH) Congestive heart failure Acute
Recovery phase of AKI Vomiting Reset osmostat Cirrhosis Chronic
Diuretics Diarrhea Glucocorticoid Nephrotic syndrome
Osmotic diuresis Drains/fistulas deficiency
Salt-wasting nephropathy Sweating (cystic fibrosis) Hypothyroidism
Postobstructive diuresis Third-space losses Water intoxication
Bicarbonaturia Pancreatitis IV therapy

Renal tubular acidosis Burns Tap water enema

Metabolic alkalosis Muscle trauma Psychogenic water-
Adrenal insufficiency Peritonitis drinking
Pseudohypoaldosteronism Effusions Infants fed excessive
Cerebral salt-wasting Ascites water

syndrome

I
Una > 20 mEg/L Una < 10 mEg/L Una > 20 mEq/L UNa < 10 mEq/L Una > 20 mEq/L"

Isotonic saline Isotonic saline

Water restriction

Salt and water restriction | | Salt and water restriction

FIGURE 35.1 Classification, diagnosis, and treatment of hyponatremic states. *In water intoxication
the urine sodium is often <20 mEg/L. "Urinary sodium is <10 mEg/L in acute renal failure secondary
to glomerular disease. ADH, Antidiuretic hormone; AKI, acute kidney injury; ECF, extracellular fluid;
IV, intravenous; SIADH, syndrome of inappropriate antidiuretic hormone secretion. (Modified from
Berl T, Anderson RJ, McDonald KM, Schrier RW. Clinical disorders of water metabolism. Kidney Int.

1976;10:117-132. Fig 2.)

the measured osmolality is low, whereas it is normal in pseu-
dohyponatremia. Hyperosmolality, resulting from mannitol
infusion or hyperglycemia, causes a low serum sodium con-
centration, because water moves down its osmotic gradient
from the intracellular space into the extracellular space, diluting
the sodium concentration. For every 100 mg/dL increment of
the serum glucose, the serum sodium decreases by 1.6 mEq/L.
Because the manifestations of hyponatremia are due to the low
plasma osmolality, patients with hyponatremia caused by
hyperosmolality do not have symptoms of hyponatremia and
do not require the correction of hyponatremia.

Classification of true hyponatremia is based on the patient’s
volume status (see Fig. 35.1). In hypovolemic hyponatremia,
the child has lost sodium from the body. Water balance may
be positive or negative, but there has been a higher net sodium
loss than water loss; this is often due to oral or intravenous (IV)
water intake, with water retention by the kidneys to compensate
for the intravascular volume depletion. If the sodium loss is
due to a nonrenal disease (e.g., diarrhea), the urine sodium
concentration is very low, as the kidneys attempt to preserve the
intravascular volume by conserving sodium. In renal diseases,
the urine sodium is inappropriately elevated.

Patients with hyponatremia and no evidence of volume
overload or volume depletion have euvolemic hyponatremia.
These patients typically have an excess of total body water and a
slight decrease in total body sodium. Some of these patients have

an increase in weight, implying that they are volume overloaded.
Nevertheless, they usually appear normal or have only subtle
signs of fluid overload. In the syndrome of inappropriate ADH
(SIADH), there is secretion of ADH that is not inhibited by
either low serum osmolality or expanded intravascular volume.
Retention of water causes hyponatremia, and the expansion of
the intravascular volume results in an increase in renal sodium
excretion. SIADH is associated with stress, pneumonia, mechani-
cal ventilation, meningitis, and other central nervous system
disorders (trauma). Ectopic (tumor) production of ADH is
rare in children. Infants can develop euvolemic hyponatremia
as a result of excessive water consumption or inappropriately
diluted formula.

In hypervolemic hyponatremia, there is an excess of total
body water and sodium, although the increase in water is greater
than the increase in sodium. In renal failure, there is an inability
to excrete sodium or water; the urine sodium may be low or
high, depending on the cause of the renal insufficiency. In other
causes of hypervolemic hyponatremia, there is a decrease in
the effective blood volume because of either third space fluid
loss or poor cardiac output (see Chapter 145). In response
to the low effective blood volume, ADH causes renal water
retention, and the kidneys also retain sodium, which leads to
a low urine sodium concentration. The patient’s serum sodium
concentration decreases when water intake exceeds sodium
intake, and ADH prevents the normal loss of excess water.



Clinical Manifestations

Hyponatremia causes a fall in the osmolality of the extracellular
space. Because the intracellular space then has a higher osmolal-
ity, water moves from the extracellular space to the intracellular
space to maintain osmotic equilibrium. The increase in intracel-
lular water may cause cells to swell. Brain cell swelling is
responsible for most of the symptoms of hyponatremia.
Neurological symptoms of hyponatremia include anorexia,
nausea, emesis, malaise, lethargy, confusion, agitation, headache,
seizures, coma, and decreased reflexes. Patients may develop
hypothermia, Cheyne-Stokes respirations, muscle cramps, and
weakness. Symptoms are more severe when hyponatremia
develops rapidly; chronic hyponatremia can be asymptomatic
because of a compensatory decrease in brain cell osmolality,
which limits cerebral swelling.

Treatment

Rapid correction of hyponatremia can produce central pontine
myelinolysis. Avoiding more than a 12-mEq/L increase in the
serum sodium every 24 hours is prudent, especially in chronic
hyponatremia. Treatment of hypovolemic hyponatremia requires
administration of IV fluids with sodium to provide maintenance
requirements and deficit correction, and to replace ongoing
losses (see Chapter 33). For children with SIADH, water restric-
tion is the cornerstone of therapy, although vaptans, which are
ADH antagonists, have a role in some patients. Children with
hyponatremia secondary to hypothyroidism or cortisol deficiency
need specific hormone replacement. Acute water intoxication
rapidly self-corrects with the transient restriction of water intake,
which is followed by introduction of a normal diet. Treatment
of hypervolemic hyponatremia centers on restriction of water
and sodium intake, but disease-specific measures, such as dialysis
in renal failure, may also be necessary.
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Emergency treatment of symptomatic hyponatremia, such as
seizures, uses IV hypertonic saline to rapidly increase the serum
sodium concentration, which leads to a decrease in brain edema.
One milliliter per kilogram of 3% sodium chloride increases
the serum sodium by approximately 1 mEq/L. A child often
improves after receiving 4-6 mL/kg of 3% sodium chloride.

HYPERNATREMIA

< Decision-Making Algorithm
’ Available @ StudentConsult.com

Hypernatremia

Etiology

There are three basic mechanisms of hypernatremia (Fig. 35.2).
Sodium intoxication is frequently iatrogenic in a hospital
setting, resulting from correction of metabolic acidosis with
sodium bicarbonate. In hyperaldosteronism, there is renal
retention of sodium and resultant hypertension; the hyperna-
tremia is mild.

Hypernatremia resulting from water losses develops only
if the patient does not have access to water or cannot drink
adequately because of neurological impairment, emesis, or
anorexia. Infants are at high risk because of their inability to
control their own water intake. Ineffective breast feeding, often in
a primiparous mother, can cause severe hypernatremic dehydra-
tion. High insensible losses of water are especially common
in premature infants; the losses increase further as a result
of radiant warmers or phototherapy for hyperbilirubinemia.
Children with extrarenal causes of water loss have high levels
of ADH and very concentrated urine.

Children with diabetes insipidus have inappropriately diluted
urine. Hereditary nephrogenic diabetes insipidus causes

l

Excessive Sodium Water Deficit

Improperly mixed formula
Excess sodium bicarbonate
Ingestion of seawater

or sodium chloride
Intentional salt poisoning
Intravenous hypertonic saline
Hyperaldosteronism

Phototherapy

HYPERNATREMIA

N

*Low Urine Osmolality
Nephrogenic diabetes insipidus
Central diabetes insipidus

eHigh Urine Osmolality
Increased insensible losses
Premature infants
Radiant warmers

Inadequate intake
Ineffective breast feeding
Child neglect or abuse
Adipsia (lack of thirst)

Water and Sodium Deficits
sLow Urine Output
(Urine maximally concentrated)
Gl losses
Diarrhea
Emesis/NG suction
Osmotic cathartics (lactulose)
Cutaneous losses
Burns
Excessive sweating

*High Urine Output
(Urine not maximally concentrated)

Osmotic diuretics (mannitol)

Diabetes mellitus

Chronic kidney disease

Polyuric phase of acute
tubular necrosis

Postobstructive diuresis

FIGURE 35.2 Differential diagnosis of hypernatremia by mechanism. Gl, Gastrointestinal; NG,

nasogastric.
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massive urinary water losses. Because it is most commonly an
X-linked disorder due to a mutation in the gene for the ADH
receptor, it usually occurs in boys, who may have episodes of
severe hypernatremic dehydration and failure to thrive. Acquired
nephrogenic diabetes insipidus may be secondary to interstitial
nephritis, sickle cell disease, hypercalcemia, hypokalemia, or
medications (lithium). If the defect is due to central diabetes
insipidus, urine output decreases and urine osmolality increases
in response to administration of an ADH analog. Central causes
of ADH deficiency include tumor, infarction, or trauma. There
is no response to an ADH analog in a child with nephrogenic
diabetes insipidus.

Diarrhea results in sodium and water depletion. Most
children with gastroenteritis do not develop hypernatremia
because they drink enough hypotonic fluid to compensate at
least partially for stool water losses. Hypernatremia is most likely
in a child with diarrhea who has inadequate intake because
of emesis, lack of access to water, or anorexia. Some renal
diseases, including obstructive uropathy, renal dysplasia, and
juvenile nephronophthisis, can cause losses of sodium and water,
potentially producing hypernatremia if the patient consumes
insufficient water.

In situations with combined sodium and water deficits,
analysis of the urine differentiates renal and nonrenal etiologies.
When the losses are extrarenal, the kidney responds to volume
depletion with low urine volume, a concentrated urine, and
sodium retention (urine sodium <10 mEq/L). With renal causes,
the urine volume is usually high, the urine is not maximally
concentrated, and the urine sodium may be inappropriately
elevated.

Clinical Manifestations

Most children with hypernatremia are dehydrated and have
the typical signs and symptoms of dehydration (see Chapter
33). Children with hypernatremic dehydration tend to have
better preservation of intravascular volume owing to the shift
of water from the intracellular space to the extracellular space.
Hypernatremic infants potentially become more dehydrated
before seeking medical attention. Probably because of intracel-
lular water loss, the pinched abdominal skin of a dehydrated,
hypernatremic infant has a doughy feel.

Hypernatremia, even without dehydration, causes central
nervous system symptoms that tend to parallel the degree of
sodium elevation and the acuity of the increase. Patients are
irritable, restless, weak, and lethargic. Some infants have a high-
pitched cry and hyperpnea; hypernatremia may cause fever.
Alert patients are very thirsty, although nausea may be present.

Brain hemorrhage is the most devastating consequence of
hypernatremia. As the extracellular osmolality increases, water
moves out of brain cells, resulting in a decrease in brain volume.
This decrease in volume can result in tearing of intracerebral
veins and bridging blood vessels as the brain moves away from
the skull and the meninges. Patients may have subarachnoid,
subdural, and parenchymal hemorrhage. Seizures and coma
are possible sequelae of the hemorrhage.

Treatment

As hypernatremia develops, the brain generates idiogenic
osmoles to increase the intracellular osmolality and prevent
the loss of brain water. This mechanism is not instantaneous

and is most prominent when hypernatremia has developed
gradually. If the serum sodium concentration is lowered rapidly,
there is movement of water from the serum into the brain cells
to equalize the osmolality in the two compartments. The
resultant brain swelling manifests as seizures or coma. Because
of these dangers, hypernatremia should be corrected slowly.
The goal is to decrease the serum sodium by less than 12 mEq/L
every 24 hours (see Fig. 33.1). The most important components
of correcting moderate or severe hypernatremia are restoring
the effective intravascular volume and then frequently monitor-
ing the serum sodium to allow adjustment of fluid therapy and
to provide adequate correction that is neither too slow nor too
fast.

In a child with hypernatremic dehydration, as in any child
with dehydration, the first priority is restoration of intravas-
cular volume with isotonic fluid. Fig. 33.1 outlines a general
approach for correcting hypernatremic dehydration secondary
to gastroenteritis. If the hypernatremia and dehydration are
secondary to water loss, as occurs with diabetes insipidus, a more
hypotonic IV fluid is appropriate. A child with central diabetes
insipidus should receive an ADH analog to prevent further
excessive water loss. A child with nephrogenic diabetes insipidus
requires a urine replacement solution to offset ongoing water
losses. Chronically, reduced sodium intake, thiazide diuretics,
and nonsteroidal antiinflammatory drugs can decrease water
losses in nephrogenic diabetes insipidus.

Acute, severe hypernatremia, usually secondary to sodium
administration, can be corrected more rapidly because idiogenic
osmoles have not had time to accumulate; this balances the
high morbidity and mortality from severe, acute hypernatremia
with the dangers of overly rapid correction. When hyperna-
tremia is due to sodium intoxication, and the hypernatremia
is severe, it may be impossible to administer enough water to
rapidly correct the hypernatremia without worsening volume
overload. Some patients require the use of a loop diuretic
or dialysis.

Potassium Disorders

The kidneys are the principal regulator of potassium balance,
adjusting excretion based on intake. Factors affecting renal
potassium excretion include aldosterone, acid-base status, serum
potassium concentration, and renal function. The intracellular
potassium concentration is approximately 30 times the extracel-
lular potassium concentration. A variety of conditions alter
the distribution of potassium between the intracellular and
extracellular compartments, potentially causing either hypo-
kalemia or hyperkalemia. The plasma concentration does not
always reflect the total body potassium content.
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Etiology

Hypokalemia is common in children, with most cases related
to gastroenteritis. Spurious hypokalemia occurs in patients with
leukemia and elevated white blood cell counts if plasma for
analysis is left at room temperature, permitting the white blood
cells to take up potassium from the plasma. There are four
basic mechanisms of hypokalemia (Table 36.1). Low intake,
nonrenal losses, and renal losses all are associated with total
body potassium depletion. With a transcellular shift, total
body potassium is normal unless there is concomitant potassium
depletion secondary to other factors.

The transcellular shift of potassium after initiation of insulin
therapy in children with diabetic ketoacidosis (see Chapter
171) can be dramatic. These patients have reduced total body
potassium because of urinary losses, but they often have a
normal serum potassium level before insulin therapy from
a transcellular shift into the extracellular space secondary to
insulin deficiency and metabolic acidosis. Children receiving
aggressive doses of B-adrenergic agonists (albuterol) for asthma
can develop hypokalemia resulting from the intracellular
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movement of potassium. Poor intake is an unusual cause of
hypokalemia, unless it is also associated with significant weight
loss (anorexia nervosa).

Diarrhea has a high concentration of potassium, and the
resulting hypokalemia is usually associated with a metabolic
acidosis secondary to stool losses of bicarbonate. With emesis
or nasogastric suction, there is gastric loss of potassium, but
this is fairly minimal given the low potassium content of
gastric fluid (~10 mEq/L). More important is the gastric loss
of hydrochloride, leading to a metabolic alkalosis and a state
of volume depletion. Metabolic alkalosis and volume depletion
increase urinary losses of potassium.

Urinary potassium wasting may be accompanied by a
metabolic acidosis (proximal or distal renal tubular acidosis;
see Chapter 37). Loop and thiazide diuretics lead to hypokalemia
and a metabolic alkalosis. Bartter syndrome and Gitelman
syndrome are autosomal recessive disorders resulting from
defects in tubular transporters, and are associated with hypo-
kalemia and a metabolic alkalosis. Bartter syndrome is usually
associated with hypercalciuria, often with nephrocalcinosis;
children with Gitelman syndrome have low urinary calcium

Causes of Hypokalemia

Spurious
High white blood cell count
Transcellular shifts
Alkalemia
Insulin
B-Adrenergic agonists
Drugs/toxins (theophylline, barium, toluene)
Hypokalemic periodic