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Preface

Though many of the “usual diseases of childhood” have been eliminated through expanded immunizations, new and

more challenging morbidities confront pediatric patients, their families, and their health care providers. Violence, obesity,

genomics, and the Internet and their impact on children are ever-present on the front pages of our newspapers and in our

offices and clinics. The world is contracting and diseases once isolated by oceans are now only a plane ride away. This fourth

edition of Berkowitz’s Pediatrics: A Primary Care Approach examines a series of emerging entities that pediatricians are

expected to be knowledgeable about and able to address. Because we interface with other disciplines, we must be equipped

to understand the principles of their practices and communicate effectively with them. And lastly, our multicultural society

includes children from all parts of the world and from all kinds of families, and we need to be prepared to address their needs.
My thanks to all the contributors and to the staff of the American Academy of Pediatrics, especially Diane Lundquist, MS;

Kate Larson; Linda Smessaert; Theresa Wiener; and Peg Mulcahy, and my assistant, Mary Magee, for all their help.

Carol D. Berkowitz
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CHAPTER 1

Primary Care: Introduction

Julie E. Noble, MD

Primary care is defined as the comprehensive health care that
patients receive from the same health care provider over a longitu-
dinal period. The term was first used in the 1960s to designate the
role of the primary care physician in response to the abundance of
subspecialists and lack of generalists among practicing physicians. It
is generally accepted that primary care physicians include pediatri-
cians, family physicians, and internists. In 1966 the Millis Committee
Report to the American Medical Association on graduate medical
education recognized the importance of primary care and recom-
mended a national commitment to educating primary care physi-
cians. Primary care was further defined in 1974 by Charney and
Alpert, who separated it into component parts: first contact, longi-
tudinal care, family orientation, and integration of comprehensive
care. To understand the depth of primary care, the component parts
should be explored.

First contact occurs when a patient arrives for medical care at
the office of a primary care physician. The visit includes an intake
history, complete physical examination, and an assessment of prob-
lems with treatment (if indicated). Of great importance is the estab-
lishment of the physician—patient relationship. Physicians become
the primary medical resource and counselors to these patients and
their families and the first contacts when successive medical prob-
lems arise.

Longitudinal care, the second component of primary care,
implies continuity of care over time. Physicians assume responsi-
bility for issues concerning both health and illness. In pediatrics,
such care involves monitoring growth and development, following
school progress, screening for commonly found disorders, making
psychosocial assessments, promoting health, and preventing illness
with immunization and safety counseling programs.

Family orientation is the third component of primary care.
Patients must be viewed in the context of their environment and
family. Otherwise, practitioners cannot adequately care for patients.
In pediatrics, a child’s problems become the family’s, and the family’s
problems become the child’s. This has become increasingly appar-
ent with the recognition that problems of poverty, drug use, HIV
exposure, teenage pregnancy, and gang involvement directly affect
a child’s health and quality of life. The psychosocial forces in a par-
ticular child’s life are intricately interwoven into their health care,
and their assessment is an essential component of the primary care
of that child.

As pediatric medical problems become more complex, many
health and educational resources may be used to supplement care.

Primary care physicians integrate and coordinate these services in
the best interest of patients, thus providing integration of compre-
hensive care, the fourth component of primary care. Working with
social service agencies, home care providers, educational agencies,
and government agencies, physicians can use multiple resources for
the benefit of patients. Understanding the resources of the commu-
nity is an important part of a primary care physician’s education.

Medical Home

When patients select a primary care provider, they have identified a
medical home. That home incorporates the physical, psychological,
and social aspects of individual patients into comprehensive health
care services, thus meeting the needs of the whole person. This con-
cept of the medical home was first documented by the American
Academy of Pediatrics (AAP) in 1967 in the book Standards of Child
Health Care, which noted that a medical home should be a central
source of all the child’s medical records. The idea of a medical home
developed into a method of providing comprehensive primary care
and was successfully implemented in the 1980s by Dr Calvin Sia in
Hawaii. He is considered to be the “father” of the medical home. In
policy statements published in 1992 and 2002, the AAP defined the
characteristics of a medical home to be “accessible, continuous, com-
prehensive, family-centered, coordinated, compassionate, and cul-
turally effective” To make that home work for patients, geographic
and financial accessibility are key elements. The most important
aspect of a home is that it is a place where patients feel “cared for”
Since its implementation in pediatrics in 2004, the medical home
model was adopted by the American Academy of Family Practice
and American College of Physicians. Its definition was expanded
to include use of electronic information services, population-based
management of chronic illness, and continuous quality improve-
ment. The concept has been accepted as a form of high-quality
health care. Cost and quality benefits have been well documented.
Recognizing these benefits, large corporations with providers formed
the Patient-Centered Primary Care Collaborative to promote the
idea of designated medical homes. As part of that collaborative, the
National Committee for Quality Assurance adopted eligibility crite-
ria for a practice to define itself as a medical home. Requirements
for the designation include the adoption of health information tech-
nology and decision support systems, modification of clinical prac-
tice patterns, and ensuring continuity of care. With the advent of
health care reform in the United States, as part of the effort to control
the rising cost of health care, the federal government has endorsed
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the concept of the medical home model. The Academic Pediatric
Association has defined the family-centered medial home to delin-
eate the dependency of the child to the family and community in the
medical home model.

Role of the Primary Care Pediatrician

As a primary care physician, the role of the pediatrician has not only
included the care of acute illnesses and injuries, but also the preven-
tive aspects of well-child care with its focus on immunizations, track-
ing growth and development, and anticipatory guidance. Now there
is a renewed emphasis on the importance of the role of the pediat-
ric primary care provider in assessing the psychosocial aspects of
pediatric patients. Termed the new morbidity by Robert Haggerty,
MD, in the 1970s, recognizing these social issues including fam-
ily dysfunction; developmental problems, including learning dis-
abilities; and behavioral problems, including emotional disorders,
have become a significant part of the role of the provider. In 1993
the AAP stated that pediatricians are obliged to have knowledge of
physical and environmental factors and behaviors affecting health,
normal variations of behavior and emotional development, risk fac-
tors and behaviors affecting physical health, and behavior problems.
The focus of the pediatrician should be detection, evaluation, and
management, with referrals if needed. Newer morbidities second-
ary to the increasing complexity of our society were outlined in 2001
by the AAP. These include school problems, mood and anxiety dis-
orders, adolescent suicide and homicide, firearms, school violence,
drug and alcohol abuse, HIV, obesity, and the effects of the media
on children. Other psychosocial factors such as poverty, homeless-
ness, single-parent families, divorce, working parents, and child care
necessitate that pediatricians work with social service agencies to
deliver appropriate care to their patients. The role of the primary
care physician is continually expanding in an effort to deliver com-
prehensive care to each patient.

Subspecialist Care

Medical knowledge and technology have made amazing advance-
ments in the past several decades. Total knowledge of all fields is
impossible for individual physicians. As a result, the role of the sub-
specialist physician has developed as an adjunct to that of the pri-
mary care physician. New fields of subspecialties, such as child
abuse pediatrics, have arisen as a response to the increased knowl-
edge. Primary care physicians should seek subspecialist consultation
when the suspected or known disease process is unusual or compli-
cated, when it demands specialized technology, or when they have
little experience with the disease. Generally, subspecialists evaluate
patients and concentrate on the organ system or disease process in
their area of expertise.

Primary care physicians can use a subspecialist for either a con-
sultation or referral. When initiating a consultation, primary care
physicians seek advice from the consultant regarding workup or
management of the patient. Consulting physicians assess the patients

with a history and physical examination, focusing on their specialty.
They then recommend possible additional laboratory tests, offer a
diagnosis and treatment plan, and send the patients back to their
primary care physicians for coordination of further care.

Use of the subspecialist is termed secondary care. For example,
an 8-year-old girl with weight loss and persistent abdominal pain
has an upper gastrointestinal radiograph series that reveals a duo-
denal ulcer. She is sent by her primary care physician to a pediatric
gastroenterologist for consultation, with a request for an endoscopy
to allow definitive diagnosis and up-to-date management guidelines.
The girl then returns to the primary care physician with recommen-
dations for treatment and further care.

Primary care physicians can also generate a referral to a subspe-
cialist, which differs from a consultation. A referral requests that the
subspecialist assume complete care of the patient. This transfer of a
patient to a tertiary care site establishes a subspecialist as the coor-
dinator of further health care for the patient. For example, a 4-year-
old boy with recurrent fevers, hepatosplenomegaly, and blasts on
peripheral blood smear is referred to a pediatric oncologist for diag-
nosis, the latest treatment, and ongoing medical care.

When requesting advice from subspecialists, whether on a con-
sultative or referral basis, primary care physicians should outline
specific questions with a probable diagnosis to be addressed by the
subspecialist. For example, a consultation requesting evaluation of
a child with hematuria is inappropriate. The primary care physician
should perform a basic diagnostic evaluation and should make the
most likely diagnosis. The child can then be referred appropriately.
For example, a child diagnosed with nephritis should be sent to a
pediatric nephrologist, whereas a child diagnosed with Wilms tumor
should be sent to a pediatric oncologist.

When primary care physicians and subspecialists function coop-
eratively and offer the 3 levels of care (primary, referral, and consul-
tative), patients receive the highest-quality medical care. In general,
care provided by subspecialists is characterized as being more expen-
sive and procedure driven. Laboratory studies are ordered with
increased frequency by subspecialists, further inflating the cost
of medical care. If patients have no longitudinal health care and
see multiple providers, repeat laboratory studies are often ordered.
Primary care is believed to deliver more cost-effective, improved
medical care. With the spiraling cost of medical care, there contin-
ues to be a nationwide movement to produce more primary care
physicians. However, it should be remembered that the role of the
subspecialist is an essential supplement to the primary care physi-
cian when managing complicated disease. A balance between gen-
eralists and subspecialists needs to be maintained in the education
process.

Laboratory Tests

For most conditions, the diagnosis is revealed by the history and
physical examination in more than 95% of cases. Thus good commu-
nication skills are a basic tenet of primary care. Patients’ complaints



often concern unnecessary laboratory tests, which increase the cost
of medical care, and the prescription of unnecessary medications. To
lessen these problems, the primary care physician should use labora-
tory tests and medications discriminatingly, recognizing their value
as well as their potential iatrogenic effects.

In primary care, laboratory tests should be used to help confirm
a condition suspected on the basis of the history or physical exam-
ination or diagnose a condition that may not be apparent after a
thorough history and physical assessment. In pediatrics especially,
the value of each test result should be weighed against the inconve-
nience, discomfort, and possible side effects in children. Tests can
also be used as screening tools to prevent disease or to identify a dis-
ease early so that treatment can begin and symptoms can be mini-
mized. Laboratory studies can provide a variety of other information,
including data to establish a diagnosis, knowledge necessary to select
therapy or to monitor a disease, and information about the risk of
future disease. Organ function, metabolic activity, and nutritional
status can also be assessed, and evidence of neoplastic or infectious
disease can be provided. In addition, laboratory studies can be used
to identify infectious and therapeutic agents or poisons.

Screening laboratory tests are used when the incidence of an
unsuspected condition is high enough in a general population to
justify the expense of the test (see Chapter 11). Subclinical condi-
tions, such as anemia, lead poisoning, and hypercholesterolemia, are
part of some health maintenance assessments.

Physicians must remember that there is variability in test results
and that laboratory error can occur. Laboratory results should always
be viewed in the context of the patient. The sensitivity of a test, the
ability of the test to detect low levels, and the specificity of a test for
the substance being measured must also be considered by the phy-
sician when evaluating a test result.

Challenges for the Future

As this edition of Primary Care Pediatrics is being written, the initial
elements of health care reform are being implemented. As with any
political initiative, it remains to be seen whether full reform will con-
tinue or whether the reform may be modified. But it is apparent that
the role of the primary care physician has increased importance in
health care delivery. Two of the basic tenets of primary care, accessi-
bility and an ongoing relationship with the provider (both of which
are reported by patients to be very important), are now recognized as
essential components of the medical home. The challenge continues
to ensure continuity in health care funding to preserve the continu-
ity of the medical home. Payment reform promises to improve reim-
bursement to primary care practices and rewards high performance.
Through accountable care organizations as proposed in health care
reform, primary care physicians would be the foundation of the orga-
nization whose mission is management of the continuum of care and
cost, as well as to ensure quality of care.

Access to same-day care, which is part of the obligation of the
medical home, can be difficult in the busy schedule of primary care
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providers. It will be a challenge for primary care physicians to reorga-
nize their practices to accommodate same-day visits. Walk-in imme-
diate medical care clinics and retail clinics have arisen. Patients like
the convenience, but episodic visits in a variety of settings do not
deliver comprehensive care for the patient, and these short visits may
not take into account the entirety of the patient’s medical history.
This creates a challenge for the primary care provider and medical
home to develop a system to integrate the information from these
encounters into the comprehensive medical record.

With the advent of hospitalists providing inpatient care, primary
care physicians may not be included in in-patient management. They
then face a challenge in retrieving important information regarding
the care of their patients.

Medical care reform incorporates accountability, demonstration
of quality of care, and standards of medical practice into the med-
ical home model. These have increased the oversight and bureau-
cracy of medical care exponentially. This business of medicine with
redundant oversight of medical care has put a tremendous burden
of administrative activities in the lap of the primary care physician.
There is a significant challenge to providers to provide care while
answering to administrative structures.

The biggest challenge to pediatric primary care providers contin-
ues to be ensuring the future of health care funding to provide access
and availability in a medical home of health care to all children. This
is a priority for child health policy reform at the national level. At
this point there are a multitude of programs, varying in each state,
to pay for children’s health care. Universal health care for children
is being advocated. Without a national plan for financing, children’s
health care will continue to be variable, leading to disparities in chil-
dren’s health.
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CHAPTER 2

Child Advocacy

Grant P Christman, MD, and Julie E. Noble, MD

CASESTUDY

A 15-year-old male is brought to the emergency depart-
ment with a gunshot wound to his left leg. He says he
was hanging out at the park with his friends when a ran-
dom car drove by and shots were fired. He denies being
in a gang, but his mom suggests otherwise during a pri-
vate conversation with the emergency physician. His phys-
ical examination reveals a gunshot wound to his left lower
leg, with intact sensation, movement, and pulses in the
left foot, and no other signs of injury. A radiograph shows

a fractured left tibia, and he is admitted for orthopedic
surgical treatment.

Questions

1. What does it mean to be a child advocate?

2. Aside from caring for individual patients, what is
expected of pediatricians in the community?

3. Whatis the role of pediatricians in child advocacy?

4. What are the levels of advocacy?

5. How do pediatricians implement advocacy?

An advocate is someone who speaks on behalf of a person or cause.
No group in our society has a greater need for advocates than chil-
dren. Children are ill equipped to face the many threats to their
health; they cannot obtain their own health insurance, access avail-
able social services, or even take themselves to the doctor when sick.
Children also have no voice in our society. They cannot vote, donate
money to political campaigns, or speak publicly to advance their
interests. The word advocate is derived from a Latin root meaning
“one who has been called to another’s aid” From the beginnings
of pediatrics as an independent branch of medicine, pediatricians
have answered this call to advocate for the health and well-being
of children.

The father of American pediatrics, Abraham Jacobi, MD, spent
his career in the late 1800s and early 1900s advocating for children
through legislation in New York and Washington, DC. He was a great
teacher of pediatrics, introducing the discipline into academic med-
icine, but truly believed that physicians needed to be involved in
public policy. Another founder of American pediatrics, Job Lewis
Smith, MD, recognized the need for a clean water supply and decent
housing to decrease the high infant mortality rate at that time. He
worked through public advocacy to improve conditions not only for
his patients but for children in general. The American Academy of
Pediatrics (AAP) was founded on federal advocacy principles. In June
1921, the Sheppard-Towner Act on maternal and child health legis-
lation was introduced into Congress. It was the first involvement of
the federal government on behalf of children and provided federal
matching funds to states for services for pregnant women and new
mothers. The American Medical Association (AMA), worried that
the legislation would lead to socialized medicine, condemned the act,
while the AMA Section on Diseases of Children supported the legis-
lation. When the act was up for reauthorization in 1930 and the AMA

still opposed it, the pediatric group left the AMA and founded the
AAP This organization has been advocating for children ever since.

The New Morbidity

Advocacy has become increasingly important because the new mor-
bidities in pediatric medicine are related to community forces. As our
society has become more complicated, major health concerns have
become even more intertwined with the environments in which chil-
dren are involved. Child health outcomes improved dramatically in
the 1900s with the development of vaccines, antibiotics, and new and
improved surgical care to treat the classic morbidities of infectious
disease, infant mortality, poor nutrition, epidemics, overcrowding,
and chronic disease. But there have emerged new morbidities that
are negatively affecting child health outcomes. These morbidities of
the 1960s to 1980s, as described by Robert Haggerty, MD, include
family dysfunction, learning disabilities, emotional disorders, and
educational problems. The face of childhood morbidity continued
to evolve in the 1980s to 2000s. Judith Palfrey, MD, documented
social disarray; political ennui; the sequelae of high-tech care; and
new epidemics of violence, AIDS, cocaine, and homelessness as the
new challenges for pediatricians. We have now expanded morbidi-
ties in the 2000s to include major health concerns with the increased
prevalence of overweight children, increased mental health issues,
significant health disparities in cultural groups, and major socioeco-
nomic influences affecting child health.

At the same time, children in America continue to face chal-
lenges in obtaining access to quality health care. Over the past sev-
eral decades, government programs like Medicaid and the Childrens
Health Insurance Program have expanded the availability of health
care to children of limited financial means. As of 2007 there were
still 8.1 million children younger than 18 years with no health
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insurance coverage, representing 11% of that population. Among
insured children, 23.5% had inadequate coverage as determined by
a survey of their parents.

Itis clear that these significant issues affecting child health cannot
be adequately dealt with on an individual basis, but require advocacy
on a community or national scale to improve child health outcomes
and life for children.

Community Pediatrics

Community pediatrics has developed as the vehicle to implement
advocacy. Robert Haggerty, MD, first originated the concept in 1968
in an article published in the New England Journal of Medicine. In his
work as department chair of pediatrics at the University of Rochester,
NY, he developed an extensive advocacy agenda for the children of
the community of Rochester. Subsequently, the AAP published a pol-
icy statement from its Committee on Community Health Services
titled, “The Pediatrician’s Role in Community Pediatrics.” The policy
delineates 5 components of community pediatrics: a perspective from
the individual patient to all the children in the community; a recog-
nition that family, education, society, culture, spirituality, economy;,
environment, and politics all affect the health of children; a synthesis
of clinical practice and public health principles directed to provid-
ing health care to a child and promoting the health of all children; a
commitment to collaborate with the community to optimize health
care for all children, especially disadvantaged children; and an inte-
gral part of the role of the pediatrician. All of these components are
recommended as a part of pediatric practice, and training in advo-
cacy has been instituted in pediatric training programs. Examples of
potential involvement in the community include serving as a board
member, developing health agendas, working with an existing orga-
nization to design and fund a community service project, and being
a source of information for the community on child health issues.

Levels of Advocacy

Every pediatrician functions as a child advocate on a daily basis. With
every patient encounter the pediatrician advocates for care in the
best interest of the patient. This first level of advocacy includes treat-
ing the individual’s immediate medical needs, performing screen-
ing tests, giving anticipatory guidance, and coordinating referrals
as needed. The pediatrician may step beyond direct medical care
to advance the welfare of the child, for example by writing letters to
help a patient obtain social services, or visiting a patient’s school for
an Individualized Education Program meeting. The second level of
advocacy is community advocacy. Pediatricians are an integral part
of the community, and the community directly affects the health of
their patients. Thus pediatricians have a responsibility to improve
conditions in their community to benefit children. To do this, they
must be familiar with the services that are available for children. They
can develop relationships with child care centers, schools, commu-
nity coalitions, city governments, and local organizations to advo-
cate for the best interest of children. On a state level, pediatricians

can work to improve health care resources or develop policies to help
and protect children. Opportunities for involvement include work-
ing on legislation, budgets, regulations, and initiatives or working
with the executive branch of local and state government. The next
level of advocacy would be the federal level, where pediatricians can
be involved with their senators and congressmen lobbying for child
health issues. Pediatricians may also be involved in testifying before a
congressional subcommittee. The final level of advocacy is the inter-
national level. For example, pediatricians may decide to work with
the World Health Organization to improve immunizations for all
children worldwide.

Becoming a Child Advocate

To become an effective child advocate, pediatricians must first iden-
tify an issue that they want to change or set a goal to improve the
lives of children. The more specific the issue or goal, the easier it
is to develop a solution. Ideas often come from clinical practice,
where repeatedly engaging in individual advocacy efforts on behalf
of patients suffering from the same problems suggests the need for
a larger solution. The first step is to obtain background information
about the problem and to collect objective data that support the
need for change, and then to define the nature of the problem and
the affected population in clear and precise terms.

Community Projects

The pediatrician may find that the issue would be best addressed
through a community advocacy project. In developing such a project,
the pediatrician’s relationship with the community is of the utmost
importance, and the pediatrician should endeavor to become famil-
iar with the community as a whole. Community exploration, poten-
tially as simple as walking or driving through the community and
looking around, can reveal areas of need, such as dilapidated hous-
ing or unsafe streets. Equally important is the discovery of the com-
munity’s assets, institutions such as churches, schools, and banks,
which give the community strength and could provide support and
counsel for the project. Pediatricians should view themselves as
members of the community, acting from within and in collabora-
tion with the community, rather than as outsiders bringing about
change externally.

The next step is to develop an intervention. After the possible
solutions are considered, pediatricians need to collaborate with com-
munity stakeholders to develop and implement the solution that is
the most practical. Having credibility in the community makes the
task of collaboration much easier. Everyone is more effective work-
ing with others, but collaboration necessitates the ability to compro-
mise and be flexible in implementation plans. Larger projects may
require funding, and grants may be sought from advocacy organi-
zations, the government, or even local corporations. Data should be
collected during the intervention to monitor the success of the proj-
ect. If the project is successful in effecting change, its methods may
be adopted by child advocates in other communities.



Legislative Advocacy

Though initially daunting for a physician without political expertise,
involvement in the legislative process is often the only way to effect
a desired change for children’s health. A pediatrician might begin
by tracking existing bills that affect child health and contacting leg-
islators by letter, e-mail, or phone to offer a position. It is helpful to
become familiar with the process by which a bill becomes a law, both
at the state and federal levels; the identities of the important players
change as a bill progresses through the various subcommittees and
committees, and ultimately to a floor vote.

The pediatrician may also arrange to meet with a legislator or
staff member at a district or capital office to discuss the position per-
sonally. When meeting with a legislator or staff member, remember
to inspire both the heart and the mind. State the problem clearly
and explain why a new law is the solution. Present well-researched
facts that support your position, and stick to layman’s terms, avoid-
ing medical jargon whenever possible. Share a story about a patient
encountered in practice who has been affected by the problem. This
is especially helpful if the patient is a constituent of the legislator
(though the patient’s identity must of course never be discussed).
After the meeting, leave behind a concise 1-page fact sheet summa-
rizing your position and the pertinent background information.

Be prepared to encounter opposition from some legislators, and
avoid responding with angry statements that would alienate a legis-
lator. Effective advocacy requires building relationships with legis-
lators over the long term, and a legislator who opposes your position
this year may be a potential supporter next year, when the political
climate changes, or may be a potential ally on another important
issue. There are a number of other potential pitfalls to avoid. Avoid
making or agreeing with partisan statements. Do not claim to rep-
resent an organization like the AAP or an institution like a univer-
sity unless you are authorized to do so. Minimize the appearance of
self-interest by focusing on how the proposal will benefit children,
rather than how it will benefit pediatricians. Avoid guessing if you
do not know the answer to a question; offer to do further research
and contact the legislator with the requested information.

When seeking to develop a new legislative proposal from scratch,
remember that though the factors contributing to child health may be
numerous and complex, legislative proposals must by nature be con-
crete and limited. Don't be afraid to start small, and to work for incre-
mental change. Identify a clear and, if possible, measurable objective,
and define the target population. If the proposal requires funding,
consider what the funding source will be. Know which government
agencies may be involved in implementation or enforcement. Having
alegislator as an ally early on in the process is important, as some of
the aforementioned issues will be outside the experience of the aver-
age pediatrician, and because a bill must be sponsored by a legisla-
tor to be considered for passage. Build a coalition of support within
the community, involving important stakeholders such as politicians,
businessmen, other health care professionals, educators, and parents.
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Again, be prepared to meet opposition and identify potential
sources of opposition in advance. If opposition from a powerful inter-
est group is anticipated, meet with a representative of that group to
state your case. Potential arguments might include ways in which
the proposal is really in the group’s self-interest, the moral imper-
ative to help children, or that opposing an initiative to benefit chil-
dren might generate negative publicity. Consider compromising on
aspects of the proposal, when to do so might turn an enemy into an
ally. When facing intractable opposition from powerful interests, try
to bring even stronger allies into your coalition.

Be aware that the process of turning a policy idea into real leg-
islation may be lengthy. A bill may have to be reintroduced repeat-
edly over several years before achieving passage. Once a bill becomes
a law, advocates must continue working to ensure that the bill is
reauthorized when applicable and that regulatory processes develop
favorably. Physicians who are recognized as experts in child health
policy will be called on to testify before committees in Congress or
the state legislature on other policy issues affecting children.

Media Advocacy

The media, including newspapers, magazines, radio, television, and
the Internet, are extremely influential in our society. News stories
about child health and welfare may not always be written from a
child-friendly point of view. Pediatricians play an important role in
providing the media with better information and a different angle on
astory. For instance, a pediatrician reading a newspaper story about
a child who exhibited signs of autism shortly after his 1-year-old
physical might write a letter to the editor discussing the lack of sci-
entific evidence for a connection between vaccinations and autism.
Over time pediatricians can develop relationships with local jour-
nalists, who can then turn to them for information when covering
child health stories.

A directed media campaign may also be a key element in an advo-
cacy project. At the community level, the media can help spread
ideas, notify the public of events, and bring out potential allies and
coalition members. When advocating for legislation, pediatricians
can use the media to reach legislators directly and, equally important,
to reach thousands of the legislators’ constituents all at once, who
may in turn help pressure their legislators for change. In such situa-
tions, it is essential to plan a media strategy ahead of time by deter-
mining the most important target audience, selecting the appropriate
types of media to approach, crafting a message appropriate to those
media, and preparing thoughtfully for encounters with journalists.

Getting Connected

The AAP is a vital resource for pediatricians interested in child
advocacy, with its Federal Advocacy Action Network, as well as the
various state chapters advocating at the state level. Other national
organizations that are available for involvement by pediatricians
include Docs For Tots, Children’s Defense Fund, and the Child
Welfare League of America. Toolkits for advocacy are available
through these organizations.
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Improving the health of all children through advocacy is consid-
ered to be the responsibility of pediatricians and can be a tremen-
dously rewarding part of pediatric practice.

CASE RESOLUTION

In the case scenario, treating this teen for his orthopedicinjury is only the first part
of thorough pediatric care. His social history and the environment in which he lives
are essential information for the pediatrician to obtain to be an advocate for this
patient and prevent a second admission for a subsequent and potentially worse
injury. A social work evaluation is performed and reveals that he lives in poverty
in the inner city and does indeed belong to a gang. The patient and his family are
counseled regarding his high-risk behavior, and he i referred to the police depart-
ment for their Gang Alternative Program. His pediatrician becomes concerned
about the high prevalence of gang activity in the community putting many teens
atrisk of injury. He explores coalitions in the area that recognize similar concerns.
To have an effect on decreasing youth gang activity, a solution is identified to
establish high-quality after-school programs to involve teens in productive activ-
ities. The Boy’s and Girl's Club organization is contacted, and they have an interest
in establishing a center in this community. The pediatrician volunteers to be on the
board and help develop the after-school programs.
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CHAPTER 3

Global Child Health

Suzinne Pak-Gorstein, MD, PhD, MPH, and Maneesh Batra, MD, MPH

CASESTUDY.

You are watching television when the programming is
interrupted by breaking news that a severe earthquake
has struck a developing country that you have recently vis-
ited. You wonder if and how you could become involved in
efforts to help the country respond to the disaster, prevent
diseases, and help rebuild its health structure.

Questions

1. What are the global trends in childhood disease
and mortality? How does this compare with the
United States?

2. Whatis global health (GH)?

3. Whatis the role of a pediatrician in GH?

4. What are the key organizations in GH that
pediatricians work in?

5. How can pediatricians carry out international work
in an ethical and effective manner?

Background

Worldwide, an estimated 7.7 million children younger than 5 years
died in 2010, which translates into more than 21,000 children dying
each day. This figure actually represents a one-third reduction from
the 11.9 million child deaths estimated in 1990. Still, significant
disparities in child mortality persist and have become increasingly
concentrated in specific regions of the world that bear a dispropor-
tionate burden. Africa and Asia combined account for 83% of all
child deaths, with one-third of these deaths occurring in south Asia,
and half in sub-Saharan Africa. Less than 1% of deaths occur in high-
income countries.

Three diseases—pneumonia, diarrhea, and malaria—accounted
for 41% of all child deaths worldwide in 2008. Most of these lives
could be saved through increased coverage of low-cost prevention
and treatment measures, including antibiotics for acute respiratory
infections, oral rehydration therapy for diarrhea, immunizations to
protect against pneumococcal pneumonia and rotaviral diarrhea,
and the use of insecticide-treated mosquito nets and appropriate
drugs for malaria.

Undernutrition is an underlying cause of at least a third of all
deaths in children younger than 5 years. Reducing both chronic and
acute undernutrition will have a substantial impact on reducing child
mortality. Furthermore, improved coverage of specific nutritional
interventions, such as early and exclusive breastfeeding, are cost-
effective and reduce the prevalence of pneumonia and diarrhea.

An estimated 40% of deaths in children younger than 5 occur in
the first month of life, and most of these deaths occur at home in
the first postnatal week. Hence, improving newborn care is essen-
tial to the goal of improving child health. Increased access to basic,
inexpensive interventions are needed to reduce neonatal mortality

rates globally, including delivery by skilled birth attendants, hygienic
umbilical cord care, and training community health workers to assess
and begin early treatment for neonatal infections.

In September 2000 world leaders from 190 nations came together
to adopt the United Nations Millennium Declaration, committing
to reduce extreme poverty through a series of time-bound targets.
The 8 Millennium Development Goals (MDGs) range from halv-
ing extreme poverty to providing universal primary education, and
reducing child mortality by two-thirds—all by the target date of
2015 (Box 3-1). The MDGs form a blueprint ratified by more than
190 nations and have galvanized unprecedented efforts to meet the
needs of the world’s poorest people.

Though progress has been made toward achieving MDG 4, the
pace has been modest and insufficient to meet the goal of two-thirds

The MDGs were developed and signed by all United Nations member coun-
tries in September 2000. There are 8 goals with 21 targets and a series of
measurable indicators for each target.

Goal 1: Eradicate extreme poverty and hunger.
Goal 2: Achieve universal primary education.
Goal 3: Promote gender equality and empower women.

Goal 4: Reduce the child mortality rate.
Target: Reduce the under-5 mortality rate by two-thirds
between 1990 and 2015.

Goal 5: Improve maternal health.
Goal 6: Combat HIV/AIDS, malaria, and other diseases.

Goal 7: Ensure environmental sustainability.

Goal 8: Develop a global partnership for development.

n
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reduction in childhood mortality by 2015. Enormous gaps in child
mortality rates exist between high- and low-income countries, with
a rate of 2 child deaths per 1,000 live births in Singapore compared
with 257 in Afghanistan in 2008.

Large inequities in child health also exist within countries. For
example, in Bolivia and Peru the richest fifth have almost univer-
sal access to a skilled attendant at birth, compared with only 10%
to 15% among the poorest fifth. Women in poor rural households
accounted for two-thirds of unattended births.

How does the United States compare to the rest of the world
with respect to child mortality rates and health inequities? While
the United States has one of the world’s highest expenditures on
health ($7,285 per capita in 2007, United Nations Development
Programme) it ranks among the poorest among highly developed
nations with respect to its under-5 mortality rate (8 deaths per 1,000
live births), which is higher than rates in most of Europe, includ-
ing countries with far fewer resources, such as Estonia, Croatia, and
Hungary. Although the under-5 mortality rate in the United States
has improved in recent decades, it is still higher than many other
wealthy nations—2.3 times that of Iceland and more than 75% higher
than the rate of the Czech Republic, Finland, Italy, Japan, Norway,
Slovenia, and Sweden. Great health inequities are also apparent
within the United States. Native American children ages 1 to 4 have
the highest death rates (49 per 100,000), followed by African
American children (46 per 100,000), while non-Hispanic white
children have the lowest death rates (28 per 100,000).

It has been projected that policy interventions aimed at coun-
try-level inequities would have a major effect on the under-5 mor-
tality rate for the country as a whole, even in low-inequality regions.
Worldwide, about 40% of all under-5 deaths could be prevented by
bringing rates in the poorest 80% of the population down to those
of the richest 20%.

While the Institute of Medicine has defined GH to encompass
“health problems, issues, and concerns that transcend national
boundaries, and may best be addressed by cooperative actions
and solutions,” the World Health Organization has emphasized GH
to signify health problems that impact global politics and econo-
mies, and arise from disparities in sociopolitical and economic sta-
tus. Inequalities in health within and between countries arise from
inequalities within and between societies. These disparities in social
and economic conditions impact children’s risk of illness as well
as the actions that families take to prevent or treat illness when it
occurs. Consequently, the emerging field of GH intersects medical
and social science disciplines, such as demographics, economics,
epidemiology, political economy, and sociology.

Integrating GH into Pediatrician Careers

The most vulnerable groups in a society are children, and the stron-
gest medical advocate for the health of children is the pediatrician.
Consequently, pediatricians have been leaders in addressing global
and local health disparities, and their collective voice has been pow-
erful. Global health work varies widely in scope and extent. The

duration of GH activities ranges from singular short-term med-
ical missions to long-term postings in resource-limited settings.
Involvement in GH encompasses the direct provision of clinical
services, technical assistance for program development, research,
education and training of health care workers, and governmental
advocacy for policy changes. The goals of GH activities range from
forging novel directions in areas of basic sciences and epidemiolog-
ical, clinical, and operations research, to addressing the needs of
the world’s poorest communities. Ideally, GH experiences should be
transformative, both for the poor communities of the world, as well
as for the clinicians who engage in these experiences.

By committing to a single international site—such as a hospital,
rural clinic, or community—and by working with a partner based at
that site, the pediatrician can engage in a longitudinal supportive rela-
tionship that is sustainable and effective. Pediatricians can also make
a sustainable impression by empowering in-country partners through
training of trainers, such as community health workers, supervisors,
and clinicians responsible for health professional trainees.

Pediatricians have also played an important role in responding
to humanitarian emergencies in the United States as well as in other
countries, such as the aftermath of the Haiti earthquake. In addition,
pediatricians with skills in research and evaluation may contribute
to GH through clinical research and program evaluations.

Many GH opportunities do not require an overseas trip. While
vulnerable populations and inequities to health certainly exist in low-
income countries, significant inequities abound in the United States.
Among developed countries, those with the highest health status
have the lowest levels of health inequality. The United States ranks
at the bottom of this list, with one of the poorest health rankings and
the highest inequalities in health. Opportunities to carry out local
GH work are plentiful and include supporting the care and resettle-
ment of local refugee and immigrant families, supporting interna-
tional adoptees, serving migrant farm workers, and supporting Native
American health issues.

The pediatrician may also work locally for GH by advocating for
equity of health care at all levels domestically and globally, work-
ing in the home office of a US-based GH organization, and provid-
ing expertise to support international organizations dedicated to
vulnerable children. Finally, pediatricians can make a significant
impact in GH by lobbying the US government for more international
relief funding, or supporting corporations with ethical international
trade practices.

Beyond the Hospitals—Global Public and
Community Health, and Advocacy

As a growing number of US medical students and residents seek
training opportunities in developing country settings, most of these
trips are spent in a foreign hospital on a pediatric ward providing
direct clinical care. In addition to observing and managing tropical
diseases and more severe forms of commonly encountered pediat-
ric conditions, visiting physicians and students learn and experi-
ence common themes in these low-resource settings: underpaid and



under-trained health workers, hospital administration untrained
in health management, dilapidated facilities, basic medicine short-
age, lack of tools in testing and imaging, and higher mortality rates.
Because the needs at such hospitals and clinics are glaring, the cli-
nician instinctively seeks to fill the gaps with what defines qual-
ity health care in the United States—more medicines, equipment,
clinical staffing (through visiting physicians), and perhaps training.
However, the long-term impact of a brief visit, even repeated visits,
may be further improved through efforts to prevent disease using
public health approaches and focusing on communities.

With further training in areas such as public and community
health or health service management, the pediatrician may act as
an “agent of change” by undertaking systems-based quality improve-
ment approaches, public health measures, and community-based
strategies to have lasting positive impact on child health. Box 3-2
lists some key categories of GH organizations. In collaboration with
community groups, the clinician or student can effectively empower
community health workers and work within local community-based
nongovernmental organizations (NGOs) to contribute to lasting and
contextually appropriate change.

“Experiencing” how most of the world lives is a tremendous gift,
honor, and burden that accompanies these experiences. Continuing
to advocate for the children living in poverty in the world after
returning from a short-term medical experience is a fantastic way
to enact one’s ongoing responsibility. Additionally, though perhaps
less glamorous than traveling overseas, working within the US health
care and political system to promote awareness for change has the
potential to catalyze lasting and significant improvements in child
health. Similarly, through work to empower local refugee commu-
nities in the United States or to advocate for more equitable access
to health care for vulnerable immigrant children, pediatricians can
make a significant and lasting difference in the efforts to close the
gap in health disparities.

Ethical Issues in GH

The traditional model for medical experiences for US-based physi-
cians presumes that in the United States we possess the knowledge,
skills, and resources to improve the conditions of people living in
developing countries. However, most students and physicians who
have participated in such an experience report that the greatest ben-
efit from such experiences is for themselves.

Though the desire to improve the conditions of children by pro-
viding clinical care is well-intentioned and altruistic, there is poten-
tial for both short- and long-term harm. In the short-term, caring
for children in such settings with conditions that are unfamiliar to
the visiting student or physician and out of the scope of their train-
ing can lead to errors in diagnosis and management. For students,
often there is less supervision of their clinical work in these settings,
which can result in harm to the patient and the student’s growth as a
clinician. In the long-term, provision of clinical care by visiting pro-
viders can undermine the existing health system infrastructure.
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International Health or Multilateral Organizations

World Health Organization (WHO)
UNICEF

Bilateral Government Organizations

US Agency for International Development (USAID)
Centers for Disease Control and Prevention (CDC)
The Peace Corps

International Donor Foundations

Bill and Melinda Gates Foundation
Wellcome Trust
Children’s Investment Fund Foundation (CIFF)

US-Based Nongovernmental Organizations (NGOs)

Partners in Health
Global Health Council
Save the Children

International NGOs

Specialized services and/or training—short-term service/training trips
(eg, cleft palate repairs)

Emergency relief and rehabilitation

Doctors Without Borders (MSF)

International Committee of Red Cross

CARE International

Consultant Organizations—For-Profit and Not-for-Profit

Family Health International

John Snow International

+ GH consultant organizations may take government contracts to provide
international support

Faith-Based Organizations

World Vision
Aga Khan Foundation
American Friends Service Committee

Academic Institutions

An increasing number of academic institutions are developing GH programs
in partnership with international groups, overseas academic institutions, or
ministries of health.

Local and Domestic

GH advocacy organizations
Refugee resettlement agencies
Indian health services

Resources

Global Health Education Consortium (GHEC)

American Academy of Pediatrics Section on International Child
Health (AAP-SOICH)

Physicians for Social Responsibility

13
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As the number of US medical students, trainees, and physicians
who visit developing countries for short-term training experiences
continues to grow, concern for medical tourism and the long-term
impact of these training experiences on the under-resourced hosts
is rising. Key factors for ensuring effective, sustainable, and ethical
international collaborations include forethought, planning, and long-
term partnership.

Proper pre-departure preparation and education for any overseas
medical experience is a critical first step. Proper education entails
orientation regarding the country and its sociopolitical context and
public health priorities. Knowledge of the key medical problems
facing the communities as well as international and local treatment
guidelines and strategies to deliver care within the confines of the
existing local resources are also important.

Suchdev et al and others have outlined fundamentals for the cre-
ation of a meaningful international partnership with a community.
The first step is the development of a mission or an identified shared
purpose with the partners prior to visiting a new international site.
Also, it is critical to establish a collaboration with a local agency,
such as an NGO, governmental agency, or other local organization to
promote sustainability and to enhance the effectiveness of the care
delivered. Another important component for long-term impact and
partnership is to ensure that the education of the community mem-
bers, other physicians, and trainees is a part of the mission and that
appropriate educational experiences are structured into the trip and
planning. Closely related to this is the appreciation of the recipro-
cal nature of any education: The visiting physician is in a position to
be learning just as much if not more than the local providers about
working in the local setting.

A fourth fundamental for meaningful partnerships involves
ensuring that service is truly being provided to the community by
learning about the health priorities of the community from the NGO
or other local agency. Also, it is important to encourage teamwork
by working with appropriate supervision, including physicians from
the host country. Effective international collaboration also requires

sensitivity to the costs and burden that a visitor will have on the host.
Finally, assurance of the partnership eftectiveness requires building
an evaluation process early on that incorporates the perspectives
of all the players, including local officials, health professionals, and
community members. This would include assessment of whether the
educational objectives are being met for all stakeholders, including
the host site.

CASE RESOLUTION

You learn about a US-based NGO with a long history of partnership and work in
the earthquake-stricken country. You research that NGO further and find thatitis a
reputable group with long-term interests in the country. You speak to friends who
have recently visited the country and learn more about what skills and resources
are needed. You make arrangements to join a team of experienced health workers
from the NGO by taking time from work and garnering support from your family
to manage with your absence. You undergo an in-depth orientation of the site, the
people, the sociopolitical situation, team roles, and expected activities through a
series of discussions with all participants.
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CHAPTER 4

Talking With Children

Geeta Grover, MD

CASESTUDY

The moment you walk into the examination room, the
2-year-old girl begins to cry and scream uncontrollably.
She clings to her mother and turns her face away. The
mother appears embarrassed and states that her daugh-
ter reacts to all physicians this way. After reassuring the
mother that you have received such welcomes before, you
sit down at a comfortable distance from the girl and her
mother. You smile at the girl and compliment her on her
dress, but she does not seem to be interested in interact-
ing with you at this point. You begin your interview with
the mother and try not to look at the girl. Out of the cor-
ner of your eye, you see that her crying is easing a bit and
that she is looking at you very carefully. Without mov-
ing from your chair, you hand her your stethoscope with

a clip-on toy teddy bear attached to it. She accepts it hes-
itantly and begins to examine it as you and the mother
continue talking.

Questions

1. How does children’s age influence their understanding
of health and illness?

2. Should physicians speak directly with children about
their illnesses?

3. Atwhat age can children begin to communicate with
physicians about their illnesses?

4. How can positioning and placement of children in
the examination room affect the overall tone and
quality of the visit?

Effective doctor-patient communication, which is difficult enough
when patients are adults, becomes even more challenging when
patients are children. In pediatrics, interviewing involves bal-
ancing the needs of both parents and children. Whereas parents
may be more focused on issues pertaining to disease, treatment,
or aspects of parenting, children look to physicians with different
needs and concerns, depending on their age. To have a meaning-
ful and satisfying exchange with children, pediatricians must take
into account children’s age, intelligence, and developmental matu-
rity because all of these factors affect their concepts of health and
illness. As children grow and develop, their understanding of health
and illness increases.

Developmental Approach to
Communicating With Children

An appreciation of the cognitive stages of development helps pedia-
tricians develop a healthy relationship with their patients by allowing
them to communicate with the children in an age-appropriate man-
ner. Piaget defined 4 stages of cognitive development, which occur in
the same sequence but not at the same rate in all children (Table 4-1).
Children in the sensorimotor stage (birth-2 years of age) experi-
ence the world and act through sensations and motor acts. They are
developing the concepts of object permanence, causality, and spa-
tial relationships. Children in the preoperational stage (2-6 years)
understand reality only from their own viewpoint. As egocentric
thinkers, they are unable to separate internal from external reality,
and fantasy play is important. School-aged children (6-11 years)

Age* Stage Characteristics

Birth-2y | Sensorimotor Experiences world through sensations
and motor acts

2-6y Preoperational Egocentric thinking; imitation and
fantasy play

6-11y | Concrete operational | Mental processes only as they relate to
real objects

>y Formal operations (apacity for abstract thought

*Approximate ages.

are capable of concrete operational thinking. These children can
reason through problems that relate to real objects. Older children
(>11 years) have the capacity for abstract thought, which defines the
stage of formal operations.

An appreciation of how children’s cognitive development affects
their understanding of illness and pain aids physicians in develop-
ing therapeutic relationships. Bibace and colleagues have outlined
a developmental approach to children’s understanding of illness:
Children’s explanations of illness are classified into 6 categories con-
sistent with Piaget’s cognitive developmental stages. Children 2 to
6 years of age view illness as caused by external factors near the
body (phenomenism and contagion). Young children engage in so-
called magical thinking; proximity alone provides the link between
cause and illness. Children 7 to 10 years of age should be able to
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differentiate between self and nonself. At this stage they begin to
understand that although illness may be caused by some factor out-
side the body, illness itself is located inside the body (contamination
and internalization). Children older than 11 years understand physi-
ological and psychophysiological explanations for illness (Table 4-2).

A similar developmental sequence applies to children’s under-
standing of pain. Gaffney and Dunne have outlined a developmen-
tal approach to this understanding. Younger children may attribute
pain to punishment for some transgression or wrongdoing on their
part. They may not understand the relationship between pain and
illness (eg, “Pain is something in my tummy”). Children with con-
crete operational thought can appreciate that pain and illness are
related, but they may have no clear understanding of the causation
of pain (eg, “Pain is a feeling you get when you are sick”). Older chil-
dren and adolescents begin to understand the complex physical and
psychological components of pain. For example, they realize that
although the bone in the arm is broken, pain is ultimately felt in the
head (eg, “Pain goes up some nerves from the broken bone in my
arm to my head”).

Guidelines for Doctor-Child Communication

A developmental framework that takes into account children’s lan-
guage skills and causal reasoning abilities is essential in provid-
ing appropriate health care to children. Successful communication
with children depends not only on spoken words but also nonver-
bal cues and the environment itself. A pleasant, child-friendly envi-
ronment with bright colors, wall decorations, and toys helps make
children feel more comfortable. Health care practitioners should be
sincere, because children are extremely sensitive to nonverbal cues.
Pediatricians should take a few minutes to enjoy children; this not
only gives children a chance to evaluate their physicians, but also
allows clinicians to begin assessing areas of development. A general
principle of the pediatric examination is to begin with the least inva-
sive portions of the examination (eg, heart, lungs, abdomen) and save
the most invasive for last (eg, oropharynx, ears). Pediatricians should
maintain their self-control in difficult situations. If they approach
their limit, they should step outside for a few minutes or ask some-
one for assistance. Overall guidelines for communicating with chil-
dren are provided in Box 4-1. Age-specific guidelines follow.

Birth to 6 Months

Examination of children of this age is usually pleasant. Although ver-
bal interaction is limited, it is important to play with children, hold
them, and talk to them. By watching physicians interact with their
children, new parents have an opportunity to learn how to behave
with their infants. Infants have not yet developed a fear of strang-
ers and can usually be easily examined either in parents’ arms or on
the examination table.

7 Months to 3 Years

This is perhaps the most challenging age group with regard to
developing rapport and performing examinations. After entering

Age | Conceptoflliness | Example
Preoperational How do people get colds?
2-6y | Phenomenism “From the sun.”
Contagion “When someone else gets near them.”
Concrete
Operational How do people get colds?
7-10y | Contamination “You're outside without a hat and you start
sneezing. Your head would get cold—the
cold would touch it—and then it would go
all over your body.”
Internalization “In winter, people breathe in too much air
into their nose and it blocks up the nose.”
Formal Operations | How do people get colds?
>11y | Physiological/ “They come from viruses, | guess.”
Psychophysiological | How do people get a heart attack?
“It can come from being all nerve-racked.
You worry too much, and the tension can
affect your heart.”

*Modified and reproduced with permission from Bibace R, Walsh ME. Development of children’s
concepts of illness. Pediatrics. 1980;66:912-917.

Dos Don'ts

Provide a pleasant environment. Limit the child’s participation.
Pay attention to nonverbal cues. Threaten the child.

Be sincere and honest. Compare the child to others.
Enjoy the child. Get into power struggles.
Speak age appropriately.

Get down to the child’s eye level.
Examine from least to most invasive.
Respect the child’s privacy.

Maintain self-control.

Have a sense of humor.

the examination room, pediatricians should take a few moments
to converse or play with children. Such actions help put children
at ease and allow them to get to know their doctors. Children who
are 1 to 2 years of age will probably busy themselves, exploring the
room during the history taking. By acknowledging them periodi-
cally, physicians build rapport that will help later during the exami-
nation. Two- to 3-year-old children are usually very apprehensive of
the examination. Physicians should get down to children’s eye level
when speaking to them. Reassurances such as, “You’re not going to
get any shots today,” can help alleviate their fears. Because stranger
anxiety has developed, physicians should try to do as much of the
examination as possible with children in parents’ laps. Distractions
such as stethoscope toys, flashing penlights, or keys may be helpful.



3 to 6 Years

Childrens expressive capabilities are growing at tremendous rates
during this period. Children can usually be engaged in conversa-
tion. They should be given repeated opportunities for participation,
but they should not feel pressured to take part. Children may doubt
physicians’ true intentions and will probably only speak once their
comfort level has been achieved. Children should be involved; they
can be asked simple questions regarding their illness (eg, “Where
does it hurt?”). In addition, children should be given some control
during the examination (eg, “Should I look in your mouth next or
your ears?”), and they should be allowed to handle physicians equip-
ment. Knowing what to expect next and having some control over
the examination can help to decrease fear and increase cooperation.

7 to 11 Years

Examination of children in this age group can be rewarding.
Physicians should make a point to speak directly with children and
not just with parents concerning the chief complaint and history.
Children can usually provide a good history regarding their illness,
although their concept of time may be misleading. For example, a
“long, long time” may mean hours, days, or months, and parents
need to clarify this. Children should be asked about school, friends,
and favorite activities. Answers to such questions give physicians
an idea of children’s social and emotional well-being, which may be
affecting their physical health. Physicians sometimes overlook chil-
dren’s need for privacy at this age. Drapes should be used appropri-
ately during the examination, and physicians should be sensitive to
the presence of other children or adults in the room.

Physicians should begin to involve older children in the manage-
ment of their illness. Children’s understanding of their illness and
its management should be assessed (eg, children with asthma could
be asked, “What is this inhaler for? When are you going to use it?
Show me how””). Children should be given an opportunity to express
their fears and anxieties, and these concerns should be discussed (eg,
“Asthma can be scary, especially when you can't catch your breath.
Have you ever felt like that? Tell me about it”). Children should be
involved in the management of their illness, which allows them to
develop a sense of responsibility for their own health and medical
care. Active participation in their health care visits leads to greater
visit satisfaction, knowledge, and competence of prescribed medi-
cal therapies.

Older Than 12 Years

Communication with adolescents is discussed in detail in Chapter 6.

Barriers to Effective Communication
With Children

The manner in which adults speak to children is influenced by what
they think children can understand. Clinicians tend to overestimate
the understanding capabilities of younger children and underesti-
mate those of older children. Lack of appreciation for the cognitive
sophistication of children may lead to frustration for all involved.

CHAPTER CHAPTER 4: TALKING WITH CHILDREN

Younger children are presented with information they may not be
able to comprehend, and older children may feel frustrated because
they are being spoken to in a childlike manner.

Overestimating children’s receptivity to medical information
can be particularly problematic in the case of children with chronic
illness. It is easy to assume that children with chronic medical
conditions or those with more hospitalizations would have more
sophisticated understanding regarding illness causation. Although
these children may seem more savvy and knowledgeable regarding
medical procedures, there is little research to support the assump-
tion that they have more sophisticated understanding of illness cau-
sation than would be expected based on their age or developmental
level, nor that they are better able to understand and retain medical
information than their peers without chronic medical concerns.

Another potential barrier in communicating with children is
limiting their participation. Physicians tend to elicit information
from children but exclude them from diagnostic and management
information. Older children want to know about their illness and are
capable of learning about management.

All physicians have been frustrated or pushed to the limit at one
time or another when working with children. In such situations,
practitioners should remember that children are probably not try-
ing to irritate physicians on purpose. Crying or lack of cooperation
generally stems from fear or a sense of lack of control over the situ-
ation. Pediatricians should avoid taking part in a battle over power
or control with children. Threatening remarks (eg, “If you’re not
good, I'll have to give you a shot”) or comparisons between children
(eg, “Your brother is younger than you, and he didn’t cry”’) not only
are ineffective but may make the situation worse. A clear perspec-
tive, empathy, and a sense of humor are much more useful.

CASE RESOLUTION

In the case presented in the opening scenario, you learn from the mother that her
daughter has been in good health. The mother has brought in the child for a rou-
tine health maintenance visit. You assess that her development is normal and that
her immunizations are up to date. As you and the mother talk, the child appears
more relaxed and less frightened. She begins to respond to your questions and
cooperate with the examination, but she chooses to remain on her mother’s lap.
Praising a child who is cooperative helps reinforce preferred behavior.
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CHAPTER 5

Talking With Parents

Geeta Grover, MD

CASESTUDY

An 8-month-old boy with a 1-week history of cough and
runny nose and a 2-day history of vomiting, diarrhea, and
fever, with a temperature of 101°F (38.3°C) is evaluated
in the emergency department (ED). The mother is very
concerned because her son’s appetite has decreased and
he has been waking up several times at night for the last
2 days.

Anurse interrupts and says that paramedics are bring-
ing a 5-year-old trauma victim to the ED. The appearance
of the 8-month-old child is quickly assessed; he seems
active and alert. Bilateral otitis media is diagnosed. Before
leaving the examination room the physician says to the
mother, “Your son has a viral syndrome and infection in
his ears. | am going to prescribe an antibiotic that you
can begin giving him today. Give him Tylenol as needed
for the fever. Don't worry about his vomiting and diar-
rhea; just make sure that he drinks plenty of liquids and

don’t give him milk or milk products for a few days. Bring
him back here or to his regular doctor if his fever persists,
he doesn't eat, he has too much vomiting or diarrhea, he
looks lethargic, or if he isn't better in 2 days.”

Questions

1. How much information can most parents handle? Did
this mother receive more information than she can be
reasonably expected to remember?

2. How do you assess parental concerns? Did the physi-
cian address the mother’s worries sufficiently?

3. How do you know whether a parent has understood
all the information? Was this mother given a chance
to clarify any questions she had?

4. What are some barriers to effective doctor—patient
communication?

5. How does the setting itself influence communication?

Communication is the foundation of the therapeutic relationship
between clinicians, patients, and their families. Effective communi-
cation in the pediatric setting involves the exchange of information
between physicians, parents, and children. In addition, observing
the interaction between parents and children gives physicians an
opportunity to assess parenting skills and the dynamics of the par-
ent—child relationship. The communication needs of both parents
and children are quite different; this makes the exchange of infor-
mation challenging. Parental concerns should be addressed in a sen-
sitive, empathetic, and nonjudgmental manner. A nonthreatening,
pleasant demeanor and age-appropriate language help facilitate com-
munication with children (see Chapter 4).

Pediatrics encompasses not only the traditional medical model
of diagnosis and treatment of disease but also maintenance of the
health and well-being of children through longitudinal care and the
establishment of ongoing relationships between physicians and fam-
ilies. Personal relationships between physicians and families create
an atmosphere in which information can be exchanged openly. The
pediatrician’s role in such relationships is to not only diagnose and
treat, but also to listen, advise, guide, and teach.

The doctor—patient relationship is truly a privilege. Patients
entrust physicians with their innermost thoughts and feelings, allow
them to touch private parts of their bodies, and then trust them
to perform invasive procedures or administer medications. Mutual
respect is essential for the development of a healthy relationship

between physicians, parents, and children. Through practice and con-
tinued awareness of interpersonal abilities, physicians can develop
good communication skills. All physicians eventually develop their
own personal interviewing and examination style. What seems awk-
ward and difficult at first soon becomes routine and even enjoyable
as physicians become more comfortable with patients.

Parental Concerns

Parents’ preconceived ideas and concerns regarding their children’s
illnesses can greatly influence the exchange of information between
physicians and patients. At health maintenance or well-child vis-
its, it is important for pediatricians to address the nonmedical and
psychosocial concerns of parents, such as their children’s develop-
ment, nutrition, and growth. Often these questions stem from dis-
cussions with other parents or information received through the
media. Although such concerns may seem trivial to pediatricians,
they may be extremely important to parents. In addition to address-
ing the needs of the child, the health maintenance visit also gives the
pediatrician an opportunity to assess and address parental needs.
Parental depression, substance abuse, family violence, or marital
discord can all have profound effects on children’s health and devel-
opment. When evaluating children brought in for illness, it is impor-
tant to ask parents what concerns them the most. Parental fears may
be much different than medical concerns. Failure to give parents the
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opportunity to ask questions or to address these concerns in a sen-
sitive manner may lead to dissatisfaction and poor communication.

The Pediatric Interview

Pediatric interviews are conducted in a variety of settings for many
different reasons. The first interaction between the physician and
parents may be during the prenatal interview before the birth of the
child, in the hospital following the delivery, or in the doctor’s office
during the well-baby visit. Later, the physician may see children in
the office for regular health maintenance visits or in the office, ED,
or hospital for an acute illness.

The specific clinical situation dictates the information that needs
to be gathered and the appropriate interviewing techniques. During
the prenatal visit, physicians should discuss common concerns and
anxieties about the new baby with prospective parents. In addition,
parents have an opportunity to interview physicians and evaluate
their offices and staff.

In the emergency setting, physicians must elicit pertinent infor-
mation needed to make decisions regarding management within a
short period. Absence of long-term relationships can make commu-
nication in the ED particularly challenging. Focused, closed-ended
questions should be used primarily. The periodic health maintenance
visit is at the opposite end of this spectrum. Here the use of broad,
open-ended questions is more appropriate; closed-ended questions
should be used as needed for clarification.

Communication Guidelines

Overall principles, applicable regardless of the setting, include inter-
acting with the child and family in a professional yet sensitive and
nonjudgmental manner. Common courtesies, such as knocking
before entering the room, dressing and behaving in a professional
manner, introducing oneself, and addressing parents and children by
their preferred names, are always appreciated and welcomed. Taking
a few moments to socialize with families develops a more personal
relationship that may allow more open conversation about sensitive
and emotional issues.

Family-centered care is an approach to health care in which the
practitioner realizes the vital role that families play in ensuring the
health and well-being of children. Family-centered care practitioners
convey respect for parents’ insight into and understanding of their
children’s behavior and needs and actively seek out their observa-
tions and incorporate their family preferences into the care plan as
much as possible. Benefits of family-centered care include a stronger
alliance between the practitioner and the family; increased patient,
family, and professional satisfaction; and decreased health care costs.

The medical visit may be divided into 3 parts: the interview, the
physical examination, and the concluding remarks. Examples of doc-
tor—parent and doctor—child communications for each of these com-
ponents are given in Table 5-1.

The Interview

The goal of the interview is to ascertain the chief complaint and
determine the appropriate medical history. The interview usually
begins with open-ended questions to give parents and children an
opportunity to discuss their concerns and outline their agenda for
the visit. Not uncommonly, the real reason for the visit may not be
disclosed until the family believes the physician is trustworthy and
honest. Once the issues have been laid out, closed-ended questions
can be used to clarify and further define the information presented.
It often becomes necessary to guide the interview, especially when
parents have several broad issues on their agenda for that visit and
time does not permit their discussion.

Physicians should gently acknowledge parental concerns and
define time limitations. These actions allow physicians to focus on
the most salient issues of that visit. Physicians should limit their use
of medical jargon (scientific terms) and be aware of nonverbal com-
munication. Practitioners should empathize with parents; this makes
them feel that their situation is truly understood even if physicians
can do very little to help them. Pauses and silent periods should be
used, especially when discussing emotionally difficult issues, to con-
vey to parents and children that their physician cares enough to lis-
ten. Physicians should not underrate their own knowledge, but at the
same time they should recognize their limitations and use consul-
tants appropriately. Finally, physicians’ understanding of the chief
complaint and history should be summarized so parents have an
opportunity to clarify points of disagreement.

Today there are increasing demands for primary care practi-
tioners to address not only the physical but also the psychosocial
health needs of their patients. Patient-centered care is a compre-
hensive approach to medical care that encourages communication
between physicians, patients, and their families. Clinicians address
the immediate pressing medical concerns in the context of each
patient’s unique environmental circumstances and underlying psy-
chosocial concerns, both of which may directly or indirectly affect
health-related outcomes. Empathy, unconditional positive regard,
and genuineness are essential clinician characteristics in this collab-
orative approach. Motivational interviewing (MI) is one such patient-
centered, collaborative, and directive interaction style that offers
an effective means of addressing these developmental, behavioral,
and social concerns within the context of a primary care setting.
Motivational interviewing addresses the ambivalence and discrep-
ancies between a person’s current values and behaviors and their
future goals. In contrast to more traditional medical approaches
that rely primarily on authority and education, MI is a collabora-
tive approach that relies on elicitation of the patient’s ideas regard-
ing change. Motivational interviewing practitioners understand that
trying to move beyond a patient’s readiness to change is likely to
increase their resistance to treatment (eg, lecturing to an adolescent
who is not yet ready to quit smoking about the dangers of smok-
ing is unlikely to be effective and may even produce more resis-
tance). Motivational interviewing requires that the practitioner
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Techniques Examples

The Interview

Open-ended questions “How is Susie?”
(losed-ended questions “Does she have a cough?”

Repetition of important phrases

“She has had a high fever for four days now?”

(larification

“What do you mean by ‘Susie was acting funny’?”

Pauses and silent periods

Limit medical jargon

“Susie has an ear infection.” vs “Susie has otitis media.”

Guide the interview

“Right now | am most interested in hearing about the symptoms of this illness.”

Be aware of nonverbal communication

Use eye contact and phrases such as“l see.”

Acknowledge parental concerns

“Worrying about hearing loss is understandable.”

Empathize “A fever of 104°F can be very frightening.”

Remember common courtesies Knock before entering.

Recognize personal limitations

“l am not an expert in this area. | would like to consult with a colleague.”

Summarize “So she has had fever for four days but the rash and cough began one week ago?”

The Physical Examination

Show consideration for the child “It's OK to be afraid.”

Inform “That took me some time, but her heart sounds normal.”

Explain procedures

“You may feel a little uncomfortable during the rectal examination.”

Avoid exclamations

“Wow! | have never seen anything like this.”

Concluding Remarks

Provide closure

“Our time is over today. May we discuss this at the next visit?”

Minimize discharge instructions

Be specific “l'am going to treat her with amoxicillin.” vs “I'll prescribe an antibiotic.

"

Praise “You're doing a great job.”

Confirm parental understanding

them to you.”

“Please repeat for me Susie’s diagnosis and treatment instructions so I'm sure I've been clear in explaining

follow 4 principles (Table 5-2). Operationally, open-ended questions
(eg, “How do you feel about smoking?”), affirmations (eg, “You are
tired of having to monitor your blood sugar every day and stick to
your diet”), and reflective listening (eg, “You are worried about your
daughter’s behavior and are concerned that if it persists, she may be
expelled from school”) are important tools of MI. In addition, MI
practitioners ask permission before giving advice (eg. “Would it be
OK if I shared some information with you?”), or the practitioner may
state the facts but let the parent interpret the information (eg, “What
does this mean to you?”). Motivational interviewing is not only effec-
tive with adults, but research with adolescents has shown MI to be
an effective tool to increase self-efficacy to enact change (eg, adoles-
cent smoking cessation).

The Physical Examination

Parents keenly observe physicians’ interactions with their children
during the examination. It is an important time for physicians to

Principle Example

Express empathy. Use reflective listening.

Develop discrepancy between
patient’s current behavior and his
treatment goal.

Patient, not practitioner, presents
arguments for change.

Roll with the patient’s resistance. Avoid arguing for change.

Support the patient’s self-efficacy. Patient’s own belief in the possibility

of change is an important motivator.

*Adapted from Miller WR, Rollnick S. Motivational Interviewing: Preparing Peaple for Change. 2nd ed.
New York, NY: Guilford Press; 2002.

build a therapeutic relationship with children (see Chapter 4). The
transition between the history and physical examination can be
made by briefly telling children and parents what to expect during
the examination. Practitioners should show consideration for chil-
dren’s fears. Clinicians often find it helpful to speak with families at
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periodic intervals during the examination regarding their observa-
tions. Prolonged periods of silence as the doctor listens or palpates
may be anxiety provoking for families. Physicians should be sure
to explain any procedures that either they or their staff are going to
perform at a level that is appropriate for both parents and children.
In addition, physicians should try to avoid exclamations or com-
ments to themselves during the examination (eg, “Wow, that’s some
murmur!”), which may be alarming to families.

Concluding Remarks

This portion of the visit, which is all too easy to rush through, is
extremely important. Closure can be provided by either summariz-
ing the diagnosis or outlining plans for the following visit. Parents
should be asked to participate by acknowledging closure and help-
ing to develop a management plan. It is important to assess parental
readiness for knowledge (especially in emotionally difficult situa-
tions) and keep family resources and limitations in mind. Discharge
instructions should be minimized; physicians should be specific; and
the number of diagnoses, medications, and “as needed” instructions
(indications for seeking medical advice such as “return as needed
for high fever”) should be limited. When complicated discharge
instructions are given, additional physician time may be required
to ensure parental understanding. Praising parents on their care of
their children can boost their self-esteem and confidence and may
minimize calls and questions. Parental understanding should be con-
firmed; parents should be asked to repeat the diagnosis and treat-
ment plan. Simply asking parents if they have understood is not
enough, because parents often say “yes” out of respect for the phy-
sician’s time or embarrassment that they have not understood what
has been said. For example, the physician could say, “I want to be
sure that I've spoken clearly enough. Please repeat for me [child’s
name] diagnosis and treatment instructions”

Barriers to Effective Communication

Barriers to effective communication may be divided into systems
barriers and interpersonal barriers (Table 5-3). The primary sys-
tems barriers are the setting itself and lack of continuity of care.
Because of access problems within the health care system (ie, lack
of health insurance coverage), many children receive only episodic

Barriers Examples
Systems
Lack of continuity of care | Episodic care that is primarily illness driven

The setting itself
Interpersonal

Emergency departments and acute care clinics

Physician time constraints | Appearing impatient or preoccupied

Frequent interruptions Beeper goes off or asked to come to the phone

Cultural insensitivity Suggesting treatments that are not acceptable

within the family’s belief systems

care from different physicians in acute care clinics or EDs. Without
the benefit of long-term relationships, doctor—patient communica-
tion may suffer.

Interpersonal barriers include physician time constraints, fre-
quent interruptions, and cultural insensitivity. Frequent interrup-
tions or apparent impatience on the part of physicians conveys to
parents and children that either they do not care or they are too
busy for them. Language differences may pose a significant barrier
depending on the region in which physicians practice. Ideally, physi-
cians themselves should be able to speak with parents and children.
If translators must be used, children should not play this role, if pos-
sible, because this places them in an awkward situation. Parents of
other patients should not be used because this violates patients’ pri-
vacy. Physicians should be sensitive to cultural differences (eg, gen-
der issues, views on illness, folk remedies, and beliefs). Suggesting
treatments that are not culturally acceptable or are contrary to folk
wisdom simply decreases compliance with prescribed treatment
plans. For example, many Eastern cultures believe in the concept
of “hot” and “cold” foods and illnesses. Suggesting to a mother that
she feed primarily “hot” foods to a child she believes to have an ill-
ness that is also “hot” may not be acceptable to her. Such information
is rarely volunteered and must be elicited through sensitive patient
interviewing.

Effective communication is not only essential for accurate diag-
nosis, but also correlates with improved patient recall of instructions
and adherence to prescribed courses of treatment. Poor commu-
nication can have negative consequences for both the patient
(eg, compromised care) and for the practitioner (eg, medicolegal
consequences).

CASE RESOLUTION

The doctor—patient interaction presented in the case history lacks several of the
points discussed here. The physician did not acknowledge parental concerns or
make sure that the mother had understood the diagnosis and treatment plan.
The mother was presented with more information than she could have reason-
ably been asked to remember. This interaction could have been improved (1) if the
physician conveyed to the mother that her concerns were appreciated and (2) then
reassured her that her child was going to be all right. Furthermore, the physician
could have told the mother the name and dosage schedule of the antibiotic to be
prescribed and limited the number of “as needed” instructions.
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CHAPTER 6

Talking With Adolescents

Monica Sifuentes, MD

CASE STUDY

This is a first-time visit for a 15-year-old girl who is accom-
panied by her mother. The mother is concerned because
her daughter’s grades have been dropping since begin-
ning high school, and she appears fatigued and irritable.
The mother reports no new activities or recent changes
in the home situation and no new stressors in the family.
Both parents are employed, the girl has the same friends
she has always had, and her siblings currently are doing
well academically. The girl is healthy and has never been
hospitalized. After the mother leaves the room, the girl is
interviewed alone.

Questions

1. When interviewing adolescents, what is the signifi-
cance of identifying their stage of development?

2. What are important areas to cover in the adolescent
interview?

3. What issues of confidentiality and competence need
to be discussed with adolescents before conducting
the interview?

4. When should information be disclosed to others,
despite issues of confidentiality?

Adolescence is a time of unique change. Unlike other periods in life
when individuals have at least some knowledge or experience to
guide them, adolescence can be characterized by feelings of physi-
cal awkwardness, emotional turmoil, and social isolation. In addi-
tion, the teenage years are dreaded by most parents, who often feel
ill equipped to handle the wide range of children’s responses. So
instead of “taking the bull by the horns,” parents choose the route of
quiet observation. They fully intend to “be there” for their children
but wait to be approached. Hence, many adolescents do not have the
guidance or advice of parents during the teenage years and prefer to
spend their time alone or in the company of friends or acquaintances.
Fortunately, most adolescents pass through this period uneventfully.
In fact, many individuals go through this period gladly, finally being
permitted to drive a car or go out on a date.

Physicians must use a different approach when interviewing
adolescents because information comes directly from the teenager,
rather than the parents. Unlike an interview with a younger pediat-
ric patient, the adolescent interview should focus on several psycho-
social issues that may be uncomfortable to discuss with the parent
present. Each teenager should therefore be interviewed alone. The
goal of the interview is to discover any problems that might inter-
fere with a relatively smooth passage through adolescence.

Stages of Adolescence

Adolescents are stereotypically labeled as difficult, complex, time-
consuming patients with complicated problems or complaints that
lead to uninteresting diagnoses. In addition, they are often accompa-
nied by overbearing, demanding parents, or sometimes no parents
atall.

The quality and quantity of information obtained during the
medical and psychosocial interview can be greatly enhanced by
taking developmental milestones into consideration. Adolescence
can be divided into 3 developmental stages: early, middle, and late
(Table 6-1). For example, interest in discussing long-term educa-
tional goals varies depending on the age of the adolescent. Most
18-year-olds are prepared to discuss college plans, specific voca-
tional interests, and employment opportunities. In contrast, 12-year-
olds are still anchored in the concreteness of early adolescence and
often are ill prepared to discuss plans for higher education. Current
school experiences are much more important to this age group and
should therefore be the focus of discussion. Peer pressure is most
prominent during middle adolescence; therefore, 14-year-olds with
friends who smoke cigarettes and drink beer probably use the same
illicit substances.

Early Middle Late
Adolescence | Adolescence | Adolescence
(11-13y) (14-16Yy) (17-21y)
Thought processes Concrete + Abstract Abstract
Parental supervision + + -
Risk-taking behavior + + -
Peer pressure + ++ +

*Modified from March CA, Jay MS. Adolescents in the emergency department: an overview. Adolesc
Med State Art Rev. 1993;4:1.
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Knowledge of these developmental differences allows the inter-
viewer to more effectively explain instructions and diagnoses to teen-
agers. For example, 19-year-olds can better understand the effects
of untreated or recurrent chlamydia cervicitis on long-term fertil-
ity than 13-year-olds. This is not to say that physicians should not
discuss these possible consequences with a sexually active 13-year-
old with chlamydia, but they should use more concrete wording and
repeat the information at future visits. Age guidelines are not rigid,
however, and each interview should be individually tailored to the
particular adolescent and the circumstances surrounding the visit.

Issues of Confidentiality and Competence

A discussion regarding confidentiality is essential and can be
approached in 2 ways. Each method has distinct advantages as well
as disadvantages. Interviewers should use the approach that they find
most comfortable; this allows conversation to flow more naturally.

The first approach involves informing adolescents at the begin-
ning of the interview that most issues discussed are held in strict con-
fidence and will not be repeated to anyone. Exceptions are suicidal
or homicidal behavior and a history of or ongoing sexual or physi-
cal abuse. In any of these instances, other professionals are told of
the disclosed information, and parents ultimately are informed of
the disclosure. The advantages to this approach are that discussion
of these “logistics” at the beginning of the interview is less awkward,
making the ground rules clear from the start. This contributes to an
atmosphere of trust and honesty. The disadvantage is possible inhi-
bition by adolescents who are unsure about disclosing particular
incidents (eg, those concerning sexual abuse); some teenagers are
now almost certain not to share this information for fear of involv-
ing other professionals or family members. Interviewers should be
nonjudgmental, reassuring, and empathetic to reduce the possibil-
ity of such an occurrence.

The second, less popular approach to the discussion of confiden-
tiality involves informing adolescents at the end of the interview or
when and if one of the exceptions to maintaining confidentiality
arises. Proponents of this approach argue that adolescents tend to
respond more honestly to questions when they do not believe physi-
cians will inform others, including their parents or legal guardians.
Physicians have a legal responsibility, however, to report sexual and
physical abuse; in cases of suicidal or homicidal behavior, it is in the
patient’s best interest to inform other professionals of this disclosure.
The disadvantage to this method is that these issues often arise at
very emotional times during the interview, and it is difficult to inter-
rupt the patient to discuss mandated reporting. If physicians wait
until the end of the interview to inform adolescents about mandated
reporting, however, patients may leave the office feeling deceived
and probably will not return for future visits. For this reason, most
health care providers prefer to inform adolescents at the onset of the
interview about confidentiality with the hope that it contributes to
the development of a trusting relationship.

An assessment of the adolescent’s ability to make health-related
decisions is another important aspect of the interview. Competence
is the ability to understand the significance of information and assess
the alternatives and consequences sufficiently to then identify a pref-
erence. Various factors besides age must be considered, such as level
of maturity, intelligence, degree of independence, and presence of
any chronic illness. This last factor is included because adolescents
with chronic conditions may have already participated in decisions
regarding their health care. Regardless, it can be difficult to assess
competence from just one visit. It may not even be necessary to
make an assessment emergently, except in certain cases such as with
unplanned pregnancy.

Although it is imperative to interview adolescents alone, every
attempt should be made to involve parents in all health-related deci-
sions. Although specific state laws allow physicians to treat minors in
emergent situations and in cases of suspected sexually transmitted
infections (STIs) without parents’ consent, physicians should urge
adolescents to inform their parents of any problems disclosed dur-
ing the interview. The ultimate decision, however, rests with the ado-
lescent. Physicians can assist adolescents to discuss delicate issues
with their parents by role-playing with the teenager or by sitting in
on the conversation between the adolescent and the parent.

Psychosocial Review of Systems

A major part of the adolescent interview involves taking an adequate
psychosocial history, which can be completed in 20 to 30 minutes
in most cases. The approach, known by the acronym HEADDSSS
(home environment, employment and education, activities, diet,
drugs, sexual activity/sexuality, suicide/depression, safety), allows
interviewers to evaluate the critical areas in adolescents’ lives that
may contribute to a less than optimal environment for normal
growth and development (Questions Box). Questions about sexual-
ity must be asked in a nondirected, nonjudgmental fashion, giving
adolescents time to respond. This information is useful to assess risks
for conditions such as STIs, including HIV. In addition, an inquiry
about both sexual and physical abuse is indicated during this part
of the interview.

Since many adolescents now have access to the internet 24/7 via
their cellular telephone or home computer, it is important to discuss
“screen time” with them and their parents. In addition to review-
ing the amount of time actually spent on the computer each day, the
health care provider also should inquire about texting, sexting, and
whether the patient is a victim of cyberbullying.

Issues That Need Immediate Attention

Many issues discussed during the psychosocial interview can be a
source of anxiety for adolescents. Certain problems must be taken
more seriously than others, and may demand immediate attention.
Suicidal ideation, with or without a previous attempt, definitely
requires a more in-depth analysis of the gravity of the problem.
Physicians should make sure that adolescents feel they can make



Talking With Adolescents: HEADDSSS?

H: Home environment

« With whom does the adolescent live?

«Have there been any recent changes in the living situation?
«How are things between parents?

Are the parents employed?

How does the adolescent get along with the parent and siblings?

: Employment and education
Is the adolescent currently in school?
« What are his or her favorite subjects?
How is the adolescent performing academically?
Has the adolescent ever been truant or expelled from school?
« Are the adolescent’s friends attending school?
Is the adolescent currently employed? How many hours does he or she work
each week?
« What are the adolescent’s future education/employment goals?
A: Activities
What does the adolescent do in his or her spare time?
« How much time is spent on the computer and cell phone?
What does the adolescent do for fun? Is the adolescent ever bored?
« With whom does the adolescent spend most of his or her time?

D: Diet

What is a typical meal for the adolescent?

Does the adolescent have any food restrictions?

« What does the adolescent think about his or her current weight and shape?
Is there a recent history of weight loss?

D: Drugs
Is the adolescent currently using, or has he or she ever used, tobacco?
Is the adolescent currently using, or has he or she ever used, any illicit drugs?
What about steroids? Alcohol?
Does the adolescent ever feel pressured by friends to use drugs or alcohol?

CHAPTER 6: TALKING WITH ADOLESCENTS

Questions

S: Sexual activity/sexuality

« What s the adolescent’s sexual orientation?
Is the adolescent sexually active?
If so, what was the age of the adolescent’s sexual debut?
How many sexual partners has the adolescent had in his or her lifetime?
Does the adolescent have a history of sexually transmitted infections?
Does the adolescent (or the partner) use condoms?
Does the adolescent (or the partner) use other methods of contraception?
Does the adolescent have a history of sexual or physical abuse?

S: Suicide/depression
Is the adolescent bored all the time? Ever sad or tearful? Tired and
unmotivated?
Has the adolescent ever felt that life is not worth living or ever thought of or
tried to hurt himself or herself? More importantly, does the adolescent have a
suicide plan or access to a firearm?

S: Safety
Does the adolescent use a seat belt and bicycle helmet?
Does the adolescent participate in high-risk situations, such as riding in the car
with someone who has been drinking?
Does the adolescent feel safe at home? At school? In his or her neighborhood?
Is there a firearm in the adolescent’s home? If so, what does the adolescent
know about firearm safety?

For more detailed information, see the Goldenring entries under Selected References

? Reprinted with permission from Goldenring JM, Rosen DS. Getting into adolescent heads: an essential update. Contemp Pediatr. 2004;21:64. Copyright © Advanstar Communications.

verbal contact and call someone if they feel like hurting them-
selves. Mental health professionals should be involved in the clinical
assessment of these situations. Other issues that require immediate
attention include possible danger to others, possible or confirmed
unplanned pregnancy, and sexual or physical abuse.

Concluding the Interview

The adolescent interview should be conducted at a time when the
adolescent is relatively healthy and the interviewer has set aside
ample time for a thorough, uninterrupted discussion. However, all
topics need not be addressed during the initial interview if time does
not permit. Issues that are not covered at this visit can be addressed at
the next one. The number of appointments needed to work through
or solve a particular problem is unlimited.

At the end of each visit, the interview should be summarized; any
difficult topics should be mentioned, and the issue of confidential-
ity should be reviewed. Adolescents should then be asked to identify

a person whom they can trust or confide in should any problems
arise before the next visit. In some instances, this issue may already
have been discussed during the interview. Adolescents also should
be given the opportunity to express any other concerns not covered
in the interview and ask additional questions.

Physicians should clearly point out to the adolescent any signif-
icant risk factors or risk-taking behaviors that have been identified
during the interview and assess the teenager’s readiness to change
this behavior. For those adolescents who are not engaging in high-
risk behaviors, physicians should acknowledge that things seem to
be going well, praise them with positive feedback, and review their
individual strengths and accomplishments that have been discussed.
Available resources, such as teen hotlines and popular Web sites,
should be given to the adolescent prior to inviting the parent or
guardian back into the examination room. General concerns should
then be reviewed with the parent while maintaining the adolescent’s
confidentiality. The follow-up visit should be arranged at that time.
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CASE RESOLUTION

The adolescent in the case history initially should be informed about confiden-
tiality and the specific exceptions to maintaining it. Nonthreatening topics, such
as home life, school, and outside activities, should be explored first, followed by
questions regarding sexuality, sexual activity, and illicit drug use. Suicidal behav-
ior or depression and safety issues should also be reviewed with the teenager
alone. In addition, computer and cell phone use should be evaluated. High-risk
behaviors and their consequences should be discussed with the adolescent at the
end of the interview, and a plan for future visits should be arranged.
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CHAPTER 7?7

Telephone Management

Iris Wagman Borowsky, MD, PhD

CASE STUDY

The mother of an otherwise healthy 10-month-old
girl calls and tells you that her daughter has a fever.
The girl’s rectal temperature has been 103°F to 104°F
(39.4°C-40.0°C) for the past 2 days. Although she is
cranky with the fever, she plays normally after receiving
acetaminophen. The girl is eating well and has no runny
nose, cough, vomiting, diarrhea, or rash.

Questions

1. How do telephone and face-to-face encounters
between physicians and patients differ?

2. What are some general guidelines for effective
doctor—patient communication over the telephone?

3. What historical information is necessary for appro-
priate telephone management?

4. What points are important to cover in-home
treatment advice?

Parents frequently call their pediatricians seeking medical advice
about their children. It is estimated that pediatricians spend more
than 25% of their total practice time engaged in telephone medi-
cine. Telephone medicine serves 2 purposes: (1) it provides a service
and (2) it controls costs and overcrowding by reducing unneces-
sary visits to the office and emergency department (ED). Most calls
concern upper respiratory symptoms, fever, rash, trauma, or gastro-
intestinal complaints—the same problems most commonly seen in
the office. In addition to acute illness care, triage, and advice, tele-
phone care services provided by pediatricians include chronic dis-
ease management, care coordination, patient education, counseling,
test result interpretation, illness follow-up, adherence checks, and
medication adjustments.

Telephone management of illnesses differs in that it requires pedi-
atricians to give advice based on history alone and precludes the
opportunity to see the child, much less do a careful physical exam-
ination. For example, a practitioner in the ED who does not know
the patient or family may choose to see the child if questions about
the child’s general health or the feasibility of continued contact with
the family arise. On the other hand, a primary care physician who
knows the patient and family and can follow the child’s progress by
telephone may advise home management for a child with a simi-
lar history. Pediatric practice settings, whether in an ED or primary
care office, should have an organized approach to telephone care. In
addition to physicians, nurse practitioners, and physician assistants,
telephone care systems may include trained and supervised nurses
and nonmedical office staff using protocols.

Telephone Communication Skills

Parents commonly call their pediatricians because they are worried
about their child. The friendly voice of a health care worker who is
ready to lend an ear goes a long way toward reassuring an anxious

parent. Calls should begin with a “verbal handshake”” Staff should
identify themselves and the place where the call is received and offer
to help. They should learn the caller’s name, his or her relationship to
the child, and the child’s name and gender; these names, as well as
the child’s gender, should be used in the conversation, thereby cre-
ating a more personal atmosphere.

Telephone calls for medical advice are often received in busy envi-
ronments, such as EDs or clinics, where patients are waiting to be
seen. It is easy to be abrupt under these circumstances and not give
complete attention to callers. If calls are not emergencies, practitio-
ners can take the caller’s telephone number and return the call as
soon as possible. If callers do not feel that their concerns have been
fully acknowledged, they are likely to feel dissatisfied, even if they are
given sound advice. Furthermore, research on doctor—patient rela-
tionships suggests that lack of friendliness or warmth in the doctor-
patient relationship and patient dissatisfaction are associated with
noncompliance with medical advice. Studies show that the length of
a patient visit does not correlate with patient satisfaction. Telephone
encounters do not necessarily have to be lengthy; the average length
of a call is reported to be 3 to 5 minutes, depending on the setting.
Calls must be pleasant, however, and they must address callers’ con-
cerns. Open-ended questions such as “Tell me about your child’s ill-
ness” or “Are there any other symptoms?” are useful at the beginning
of a call because they give callers an opportunity to explain the sit-
uation without interruptions.

Establishing rapport over the telephone is more difficult than
in person because the practitioner is limited to verbal communi-
cation. In face-to-face encounters, physicians can use words as well
as means of nonverbal communication, such as facial expressions,
eye contact, gesturing, and touch, to convey warmth and empathy.
Practitioners should use various aspects of verbal communication
to convey sincere interest in callers’ concerns, and they should pay
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attention to these verbal cues in callers. Many components of verbal
communication (in addition to words themselves), including vocal
expression, pace, articulation, tone, volume, and pauses, affect tele-
phone interactions. Health care professionals should speak clearly
and use vocabulary that callers understand; medical jargon should
be avoided. A friendly yet respectful tone and a calm, professional
manner should be maintained.

Careful listening is crucial to obtaining the information neces-
sary to make medical decisions over the telephone. One of the major
goals of health care professionals is to recognize and respond to call-
ers’ main concerns and expectations. This can be difficult because
most callers do not specifically tell their major concerns to their phy-
sicians. Researchers have found the following questions useful in the
identification of parents’ chief concerns: “What worries you the most
about [use child’s name] illness?” and “Why does that worry you?”

For callers who ramble, health care professionals may need to
focus the conversation. Asking the question “What can I do to help?”
should clarify the reason for the call. If information needs to be
verified, practitioners can summarize what they have heard and ask
if they have understood correctly.

Angry callers may elicit defensive or confrontational behavior
from health care professionals. Responding to anger with arguments,
however, is time-consuming, stressful, and pointless. Practitioners
should be warm and understanding so that callers who want to
discuss their feelings are comfortable. Acknowledging anger may
encourage open discussion and problem-solving (eg, “You sound
upset. Is there anything I can do to help?”). Empathizing with call-
ers (eg, “I don’t blame you for being upset” “That must have been
very frustrating”) may also help.

Practitioners can build confidence in callers by complimenting
them on the way they have handled things so far (eg, “You did the
right thing by giving [child’s name] Tylenol and a lukewarm sponge
bath for the fever. That is exactly what I would have done” or “I'm
glad that you called about this”). They may even be able to offer reas-
surance to parents who are not managing their child’s illness cor-
rectly by commenting that many parents try the same treatment. A
different treatment approach can then be suggested.

Before the end of the conversation, callers can be given an oppor-
tunity to ask questions and encouraged to call again if additional
problems occur.

Telephone History Taking

How much history should be obtained over the telephone? Enough
information should be gathered to make an appropriate decision.
Questions should be directed at determining whether an emer-
gency exists and making a diagnosis. For example, if the mother
of a 20-day-old girl reports that her daughter has a temperature of
102°F (38.9°C), the infant must be seen immediately. If diarrhea is
the chief complaint, some additional information would be helpful
before giving advice (eg, “How many bowel movements did the girl
have in the last 24 hours? Is there any blood in the diarrhea? Does
she have a fever? Is she drinking less than usual? Is there any decrease

in urine output?”). An older child with the same chief complaint of
fever may be safely managed at home, depending on the answers to
other questions about additional symptoms.

Pediatricians typically follow an organized approach to history
taking for acute care visits that includes the chief complaint, his-
tory of present illness, pertinent review of systems, medical history,
and family and social history. A similarly organized framework
should be used to obtain a history over the telephone (Questions
Box). Specific questions should then be asked to clarify the child’s
condition and obtain all the information necessary to make a good
decision. A child’s medical history may affect a practitioner’s man-
agement of the current problem. For example, knowing that a child
who has been exposed to chickenpox has asthma and is receiving
steroids or has leukemia is crucial in providing the appropriate tele-
phone advice. Practitioners can refer to several texts on pediatric
telephone decision-making (see Selected References). These books
outline protocols for common chief complaints to serve as guides for
history taking and management over the telephone. The most effi-
cient way to provide such medical advice is to obtain critical informa-
tion that affects decisions about diagnosis and management instead
of asking all possible questions. For example, with a child who is
vomiting or has diarrhea, the state of hydration is critical; with a
cough, the occurrence of breathing difficulty; and with head trauma,
loss of consciousness. Methods of teaching telephone management
skills include role-playing, listening to mock calls by “simulated”
parents, and reviewing tapes of actual calls.

Because most childhood illnesses are mild and self-limited,
evaluation of the safety of medical advice obtained over the tele-
phone requires large samples to detect poor outcomes associated
with mismanagement. Research has described a “wellness bias” in
which practitioners, who primarily see patients with mild, self-lim-
ited illnesses, may downplay the severity of reported symptoms and
choose the most benign diagnostic possibility. This bias may be more
pronounced in a telephone encounter, where the physician cannot see
the child. One study reported telephone encounters in which physi-
cians seemed to make a decision early in the conversation and then
“shut out” additional information that should have led to the consid-
eration of more serious diagnoses. The safest approach is to always
have a high index of suspicion for a serious condition. Questions can
then be asked to confirm or dispel those suspicions.

Questions
Telephone

Management

« How old is the child?

« Whatis the child’s chief problem? What are the child’s symptoms?
« How long has the child had these symptoms?

« How s the child acting?

« Does the child have any chronicillnesses?

« Isthe child taking any medications?

« What s the caller most worried about?



Telephone Advice

Pediatricians should formulate an assessment and management
plan based on the child’s history. If the situation is an emergency, this
should be explained to the caller, and appropriate follow-up plans
should be made (ie, sending an ambulance for life-threatening con-
ditions such as respiratory depression or uncontrollable bleeding,
advising the caller to bring the child by car to the ED or physicians
office within a specified amount of time for potentially dangerous
complaints, such as right lower quadrant pain or possible fracture).
If the call is not an emergency, then health care professionals must
decide if and when the child should be seen by a physician and the
appropriate home treatment.

Research shows that parents need and expect to receive an expla-
nation of their child’s illness. Practitioners should clearly state what
the child’s illness seems to be, what probably caused it, and what the
parents can expect (eg, length of time that the child is likely to be
sick, additional symptoms that may appear).

Before giving any treatment advice, health care professionals
should ask callers the following questions: “What have you done
so far?” “Have you given the child any medications?” and “How is
this treatment working?” If the therapy seems appropriate, callers
should be complimented and encouraged to continue the treatment.
The regimen should be modified as indicated. Instructions for home
treatment should be clear and as easy to implement as possible. If the
instructions are complicated or lengthy, callers may want to write
them down. When prescribing medication, ask if the child has any
known drug allergies, and give the dose, frequency of administration,
and information about possible side effects. Practitioners should ver-
ify that the caller can follow the telephone advice (eg, a parent has
a thermometer and knows how to use it). If pediatricians plan to
check up on children by telephone, they should confirm that callers
(or relatives or neighbors) have a telephone and record the number.

Practitioners should confirm that callers understand the infor-
mation and instructions and agree with the plan. Asking questions
such as “What questions do you have?” encourages callers to raise
uncertainties and ask for needed clarification. Most importantly,
if the decision is to manage at home, callers should always receive
specific instructions about when to call back. Caregivers should call
if the child’s symptoms change, persist, worsen, or cause anxiety.
Also, symptoms specific to the child’s condition should be followed
(eg, child has fever for more than 2 days, irritability, decreased uri-
nation). Parents who seem unduly anxious or uncomfortable with
home treatment should be given the opportunity to have their child
seen by a physician.

CHAPTER 7: TELEPHONE MANAGEMENT

Documentation

All calls for medical advice should be documented in a telephone
log book or the child’s medical record, for both medical reasons (eg,
better follow-up, improved continuity of care) and legal purposes.
The form used for documentation should include the date and time
of the call; the name, identity, and telephone number of the caller;
the name and age of the child; the chief complaint; other symptoms;
possible diagnoses; advice given; and the name of the person who
took the call.

CASE RESOLUTION

In the case history at the beginning of this chapter, the pediatrician learns several
facts that lead to the recommendation that the child be seen that day (the next
day if the call is made at night). These facts include the child’s age, the height and
duration of the fever, and lack of any symptoms of localized infection.
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CHAPTER 8

Informatics

Alan Tomines, MD

CASE STUDY

You are a physician in a small pediatric practice. Your hos-
pital is planning to acquire an electronic medical record,
which will be made available within the hospital and to
the offices of its affiliated practices. The hospital chief of
staff asks you to sit on the hospital’s informatics com-
mittee to participate in the vendor selection process and
to assist with the implementation of the selected sys-
tem. You have previously used the hospital’s computer to
check patients’ laboratory results, and your practice uses
computers for billing and scheduling. However, you don't
consider yourself a technology expert and express your
trepidation to the chief of staff, who asks you to speak with
the head of the informatics committee.

Questions

1. What is informatics?

2. What are the important informatics concepts to
understand?

3. What are the important drivers of health care infor-
mation technology?

4. What are the challenges to implementing successful
health information systems?

5. What are the special pediatric considerations in health
information systems?

To make the best possible clinical decisions, physicians must have
information about their patients’ health that is current, accurate,
complete, and reliable. This information should be available wher-
ever and whenever it is needed. Where possible, the physician should
be presented with information that will encourage an evidence-based
approach to decision-making, and the decisions made should be
communicated to other health care providers in a manner that is
clear and error-free. The physician should also be able to receive
feedback on the quality of care provided. Health care information
technology (HIT) holds the promise of increasing access to patient
health information, improving patient safety, reporting and mea-
suring desired health outcomes, and making health care more effi-
cient; at the same time, it holds the promise of decreasing health
care expenditures. However, the implementation of HIT is not with-
out challenges.

Basic Concepts

Although the terms data, information, and knowledge are sometimes
used interchangeably, these concepts are distinct. Data are mere
observations or facts (eg, hemoglobin equal to 9 g/dL). Information
is data placed in meaningful context (eg, hemoglobin equal to 9 g/
dLin a breastfed 3-month-old infant). Knowledge is the understand-
ing of information, including an assessment of its completeness (eg,
hemoglobin equal to 9 g/dL in a breastfed 3-month-old infant may
represent a physiological nadir, but may also represent blood loss,
increased destruction of red blood cells, or decreased production of
red blood cells). Any structured collection of data may be referred
to as a database.

Information technology refers to any hardware or software that
support the acquisition, storage, retrieval, transformation, interpre-
tation, and dissemination of data and information. An information
system is the sum of the people and work processes that are sup-
ported by information technology. Depending on the degree to which
technology is applied, the processes of an information system may
be automated, manual, or a combination of both.

What Is Informatics?

Medical informatics is the science that deals with the appropriate
application of information technology to health care work processes.
To apply information technology appropriately, specialists in infor-
matics (referred to as informaticians or informaticists) focus first on
improving the quality of data and the efficiency of workflow in the
patient care setting; it is in this optimized environment that tech-
nology may be applied most effectively. Medical informatics places
great emphasis on non-technological considerations that can influ-
ence the successful implementation of health information systems,
including information science, cognitive psychology, project man-
agement, organizational and change management, health care policy,
and ethics.

As a field, medical informatics can itself be subdivided into
specific clinical domains, such as nursing, pharmacy, veterinary
medicine, dentistry, and imaging. Biomedical informatics is a term
of broader scope that encompasses medical informatics, bioinfor-
matics (having the primary domain of genomics and bioengineer-
ing), and public health informatics. Outside of the United States,
health informatics is the term more frequently used to convey the
same breadth.
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Electronic Health Information Systems

Although all electronic health information systems ultimately deal
with managing some aspect of patient care, they are divided here
into 4 coarse groupings: electronic records of patient care, adminis-
trative systems, ancillary clinical systems, and telemedicine. Box 8-1
lists several common abbreviations used in electronic health infor-
mation systems.

Electronic Records of Patient Care

An electronic medical record (EMR) represents the clinical docu-
mentation and legal record of care provided to a patient by a health
care provider or organization. An EMR can usually create and store
traditional clinical documentation, such as progress notes and con-
sultations. However, a full-fledged EMR represents more than an
“electronic version” of the traditional paper-based record. Important
components of an EMR include a clinical data repository (CDR), a
clinical decision support system (CDSS), and computerized provider
order entry (CPOE). A CDR is a real-time database containing all of
the clinically relevant patient data in an institution. A CDSS is a spe-
cial computer program that applies medical knowledge to clinical
data to produce patient-specific recommendations, such as differen-
tial diagnoses or clinical recommendations. A CPOE is a special com-
puter program that allows providers to write electronic orders that
are directed to the appropriate clinical staff or ancillary department.
A CPOE can decrease errors due to illegible handwriting, decrease
delays in the receipt and execution of orders, allow for orders to be
entered away from the care setting, and (in conjunction with a CDSS)
provide for error checking (such as appropriate weight-based dosing,
drug-drug interactions, or drug-allergy interactions).

An EMR generally operates within the functional boundary of a
hospital or practice. However, information about a patient’s health
is not limited to traditional care settings. A personal health record
(PHR) is a summary of an individual’s health history, usually self-
maintained, that contains information collected from encounters
with different providers, medicolegal documents (such as living wills
or advance directives), and other health information that may be rel-
evant to the patients (such as regimens for nontraditional remedies
or the results of home testing for blood pressure). The concept of a
PHR is not new: Patients with multiple medical problems have long
maintained paper-based PHRs out of necessity—to have at least one
reliable and portable source containing a complete medical history.
The electronic PHR is an evolving entity, ranging from scanned paper
documents stored on CD-ROM or other removable media to Web-
based applications that interface with EMRs and capture data from
medical devices. The PHR is not considered a legal record of care.

The electronic health record (EHR) represents the next stage in the
evolution of the EMR. An EHR will have all of the desired functional-
ity of a full-fledged EMR, but will capture data from multiple differ-
ent EMRs to provide the entire longitudinal history of the patient. In
addition, the EHR will support functionality related to research and
public health, such as identification of patient-appropriate clinical

ARRA American Recovery and Reinvestment Act of 2009

(DR clinical data repository

(DSS clinical decision support system

(POE computerized provider order entry

EHR electronic health record

EMR electronic medical record

eRx electronic prescribing

HIE health information exchange

HIPAA Health Insurance Portability and Accountability Act

HIS hospital information system

HIT health care information technology

HITECH Health Information Technology for Economic and Clinical
Health Act

1N immunization information system or registry

P4p pay-for-performance

PACS picture archiving and communication system

PHI protected health information

PHR personal health record

RIS radiology information system

trials, mandatory reporting of notifiable disease, and provision of
clinical data (stripped of patient-identifying information) to sup-
port clinical and public health research.

A health information exchange (HIE) is an enabling technology
that acts as a hub for the secure exchange of data between EMRs. An
EMR that is connected to an HIE has the ability to exchange health
information with other EMRs that are connected to that HIE, pre-
cluding physicians and hospitals from having to establish an interface
between their EMR and every other EMR where a patient might have
data. While an HIE generally serves a specific geographic region, the
interconnection of HIEs provides the capability for an EMR in one
region to share data with an EMR in another region, reducing the
barriers to accessing a patient’s entire longitudinal history of care.

Administrative Systems

A hospital information system (HIS) encompasses all of the clinical
and nonclinical information systems of an institution. An HIS may
be a single integrated information system or it may represent multi-
ple information systems that are connected with specially designed
interfaces. Hospitals and large practices often have separate informa-
tion systems to manage individual administrative functions, such as
appointment scheduling, insurance eligibility, and billing and reim-
bursement. A practice management system is an information sys-
tem designed to manage administrative tasks and is considered to
be appropriate for small- and medium-sized practices.



Ancillary Clinical Systems

Information systems that support clinical ancillary services focus on
alimited set of tasks and data. A laboratory information system man-
ages the entry and reporting of laboratory results, often capturing
electronic data directly from laboratory analyzers. A pharmacy infor-
mation system manages patients’ prescription information, checks
appropriate dosing and drug interactions, and tracks medical insur-
ance; a related concept is e-prescribing (electronic prescribing or
eRx), which uses technology to write and transmit prescriptions
electronically to a pharmacy information system. A picture archiving
and communication system (PACS) manages the storage and dis-
tribution of patients’ electronic medical images; a radiology infor-
mation system incorporates the functionality of a PACS and also
manages radiology service activities, such as reporting, scheduling,
and billing. An immunization information system (IIS or immuni-
zation registry) is used to document and track patient vaccinations.
An IS can send reminder or recall notices, as appropriate, to physi-
cians and parents when vaccinations are due or delinquent. Because
these systems are usually maintained regionally by public health enti-
ties, they also collect reports on adverse vaccine events and provide
summaries of regional vaccination prevalence. These systems are
usually able to exchange data with capable EMRs.

Telemedicine

Telemedicine is not an information system, but a related concept of
interest in informatics. Telemedicine is the use of information and
communication technologies to deliver health care over a distance,
often to support patient care in rural or underserved areas. There
are many specialties within telemedicine, roughly corresponding to
distinct medical specialties, such as teleradiology (the transmission
of radiologic images electronically for interpretation) and telesur-
gery (the use of video and robotic technology to perform surgery).
The use of e-mail and Web sites to communicate with patients is also
a form of telemedicine.

Drivers

The key health care drivers for the adoption of HIT are the improve-
ment of patient safety, the measurement of health care outcomes, the
increased efficiency of workflow in the patient care setting, and the
reduction of health care expenditures.

Patient safety, through the reduction of preventable errors, is the
primary driver of information technology adoption in many health
care organizations. In its report To Err Is Human, the Institute of
Medicine (IOM) estimated that up to 98,000 US deaths annually
are attributable to medical errors. Most errors were noted to be
preventable and caused by systems and processes that increase, or
fail to prevent, human errors. Computerized provider order entry
is an example of information technology that has the potential to
improve patient safety—by alerting the physician to errors before
an order is submitted.

CHAPTER 8: INFORMATICS

Changes in the health care marketplace are driving the mea-
surement of health care outcomes. Pay-for-performance (relating
reimbursement to measures of the quality of care provided) and
“medical report cards” that permit comparison of health care plans
and providers are examples of market drivers. Information tech-
nology is critical to collecting and analyzing data to calculate these
measures. In addition, a CDSS may improve health care outcomes
through guideline adherence by reminding physicians and patients
about necessary care services that may have been overlooked.

Improvements in efficiency are another driver in the adoption of
information technology. The automation of highly repetitive, data-
intensive activities, such as billing or scheduling, is an example of
where efficiency can be improved. However, introduction of infor-
mation technology into a clinical setting without thorough consid-
eration of workflow may actually decrease efficiency.

Health care spending is approaching 20% of the gross domes-
tic product of the United States and is increasing at a rate nearly
twice that of inflation. Information technology is considered to be a
potential source of cost savings by reducing duplication of diagnos-
tic studies and decreasing the time spent on administrative tasks.
In addition, in the IOM report Crossing the Quality Chasm, the use
of e-mail was touted as a method for meeting the needs of patients
more quickly and at lower cost than a traditional visit.

Challenges

Despite the significant health care drivers for adopting HIT, there
are a number of challenges that prevent the easy implementation
of systems.

The ease with which information systems can exchange electronic
patient data should not belie the care that must be taken to protect
that data. Protected health information (PHI) is any information
about a patient (such as name or medical record number) that may
be used to identify a patient. Privacy is the patient’s right to keep this
information a secret. Confidentiality is the assurance made by health
care providers that private information will not be revealed. Security
involves the policies and technologies that support the assurance of
confidentiality. The Health Insurance Portability and Accountability
Act defines the measures that must be taken to ensure that PHI is
secure and made available only to authorized individuals or organi-
zations. Appropriate concerns exist about breaches of patient privacy
when data are stored electronically. Although health information sys-
tems often employ sophisticated technical barriers to protect patient
data, it is often the case that data breaches are the result of people
failing to adhere to policy safeguards. Educating providers and other
users of patient data is critical to guaranteeing patient confidentiality.

The cost of implementing health information systems can be pro-
hibitive for health care delivery organizations, particularly small
practices. To address this barrier, the Health Information Technology
for Economic and Clinical Health (HITECH) Act was included in the
American Recovery and Reinvestment Act of 2009. The HITECH
Act authorizes Medicare and Medicaid incentives to be provided
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to clinicians and hospitals that adopt EHRs and demonstrate their
meaningful use by meeting specific objectives toward improved
health care delivery and outcomes. These objectives include using
EHRs for fundamental activities, such as recording patient demo-
graphics and vital signs; maintaining active problem, medication,
and allergy lists; providing patients with summaries of outpatient
visits and inpatient discharge instructions; electronic prescribing
and ordering; and providing drug-drug and drug-allergy checks.
The objectives also include more esoteric or complex functions, such
as providing data to public health agencies for disease surveillance,
providing data to immunization registries or immunization infor-
mation systems, generating lists of patients with specific conditions
for quality improvement and research, identifying and providing
patient-specific education resources, and providing summary of care
records and medication reconciliation across health care settings.
To assure physicians and hospitals that they are adopting EHRs that
allow them to meet meaningful use regulations, the US Department
of Health and Human Services has developed a process and criteria
for certifying EHRs.

Change management is an important element to consider when
implementing an information system. Introduction of technology
inevitably results in changes in the workflow of physicians and nurses
and may lead to repurposing of administrative staff. Resistance to
change should be anticipated; strategies to mitigate resistance should
be employed, including involvement of health care professionals in
the selection and deployment of HIT.

Human-computer interaction is the study of the interactions
between people and information technology. It is important for users
to perceive that the technology is useful (supports the work being
done) and that the technology is usable (readily learned, efficient,
and helps them to avoid and correct errors).

Effects of technology on the patient—physician interaction must
also be considered. Constraints on time or location of computers
may compel some providers to do electronic documentation dur-
ing their visits. Physicians should be sensitive to patients who feel
that technology is intrusive; where appropriate, physicians should
acknowledge the intrusion, and identify potential benefits to the
patient (including efficiency of access to information and more effi-
cient communication of prescriptions to pharmacies or orders to
ancillary services).

Pediatric Considerations

Although pediatric patients represent approximately one-quarter of
the US population, pediatric features are often underdeveloped in
electronic health information systems. When considering these sys-
tems for pediatric settings, particular attention should be focused on
the highly specific data, task, and policy needs of pediatric practice.

The presence of functionality to support clinical tasks that are
generally, if not uniquely, pediatric should always be examined.
Immunization management, including the ability to assess a patient’s

status or to exchange data with an immunization information sys-
tem, is highly desirable. Weight-based dosing and the tracking of
growth parameters are other functions that are often overlooked.
Age-specific documentation and educational materials can be well-
managed electronically.

The data and terminology of an information system should suit
the highly specific needs of pediatric practice. Units of measure
should reflect the requisite data precision. For example, the age of
a patient in hours (rather than years, months, or even days) and
weight in grams is critical to appropriate care in the neonatal period.
Laboratory values should be accompanied by age-appropriate normal
ranges. Patient identification must account for the frequent changes
in names and numerical identifiers that may occur in infancy or dur-
ing change of custody. Pediatric terminology, such as developmental
milestones, type of cry, or characterization of stool, are often over-
looked in information systems designed for adults.

Pediatric policy issues should also be reflected in the design of an
information system. Authorization for the child (or the child’s par-
ents, guardians, or other legal authority) to view all, none, or parts of
a child’s medical record should be enforced electronically as it would
be for the paper medical record. Likewise, secondary use of patient
data for public health, research, or commercial purposes should be
allowed or restricted as appropriate.

At this time, there is no electronic medical home for the care of
children. The electronic history of care may be distributed across
EMRs, immunization information systems, school health informa-
tion systems, and specialty registries for rare conditions, trauma, or
foster care. With the emergence of health information exchanges asa
conduit for data exchange, it may be possible to create a virtual med-
ical home. It is important that pediatricians work toward reducing
the legislative, technological, and cultural barriers to linking child
health information systems without compromising the security or
confidentiality of protected health information.

Pediatricians should be actively involved in the acquisition and
development of information technology to ensure that child-spe-
cific data and policy needs are addressed. Pediatricians should also
be involved in national policy initiatives to ensure that health infor-
mation systems are certified for pediatric use and integrated to sup-
port care that is child-centered.

CASE RESOLUTION

In the case history at the beginning of this chapter, the pediatrician speaks with
the head of the informatics committee. The pediatrician learns that she has been
asked to participate because of her understanding of physician workflow in the
office setting and to advocate for the highly specific data needs and policies asso-
ciated with the pediatric population. Her expertise will help to identify issues that,
if addressed, may contribute to successful acceptance of the information system by
pediatricians and other physicians.
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CHAPTER9

Counseling Families About
Internet Use

Alan Tomines, MD

CASE STUDY

A 16-year-old girl is accompanied by her mother for a
routine visit. The girl is doing well in school, is active
in team sports, and has a small circle of friends that are
well-known to her mother. The mother describes no new
problems at home, nor any changes in behavior, except
that she is concerned that her daughter “spends too much
time on the computer.”

Questions

1. Whatis the Internet?

. What are the commonly used Internet services?

. What are the benefits and risks of the Internet?

. What strategies may be used to make the Internet
safer to use?

5. What signs may indicate that an adolescent is

engaging in risky behaviors on the Internet?

B w N

The Internet is a worldwide system of interconnected computer
networks. At its inception, it was the exclusive domain of the military
and academia; today, the Internet is a public gateway to electronic
information, communication, and commercial services. The Internet
has profoundly changed the way that we learn, work, play, and inter-
act with others. Its influence is so pervasive that it has become an
integral part of the education and socialization of children, mak-
ing it a subject of interest for parents, providers, and researchers.
Physicians can provide pragmatic counsel to families that focuses
on the benefits and risks of the Internet, strategies for safer use, and
the assessment of online behavior in adolescents. Physicians should
also be prepared to discuss health information that families find on
the Internet.

A Brief History of the Internet

The Internet began in the 1960s as ARPANET (Advanced Research
Projects Agency Network), a US Department of Defense project to
share government-funded, university-based computer resources
across a reliable communications network. Through the 1970s,
ARPANET found acceptance with academics and researchers as
a conduit for scientific information exchange, due in large part to
e-mail (electronic mail), a technology for sending and receiving
messages.

Recognizing the potential of the ARPANET, the National Science
Foundation (NSF) began a separate effort to connect the computer
science departments at non-ARPANET universities; initially dubbed
CSNET (Computer Science Network) and later renamed NSENET,
this new network further expanded electronic information exchange.
In 1990 the ARPANET was retired, with many of its networks being

absorbed into NSFNET. The resulting network, renamed the Internet,
extended its reach into the business sector and to international
researchers but remained relatively inaccessible to the general public.

During the early 1990s, the European Organization for Nuclear
Research (CERN) developed protocols to facilitate the sharing of
physics research data over the Internet. These protocols allowed com-
puter files, on different computers and having different formats (such
as text and images), to be shared as single documents that could be
viewed using a special computer program (browser). This system
of linked documents was collectively dubbed the World Wide Web
(WWW, or simply the Web), with collections of documents referred
to as Web pages or Web sites. In 1993 CERN made their work freely
available, leading to the rapid proliferation of commercial and indi-
vidual Web sites.

Internet Services and Concepts

Today the most commonly used Internet services are e-mail and the
Web. A person actively using an Internet service is said to be online.
Use of the Web is sometimes referred to as surfing the Web or surf-
ing the Net, and is facilitated by search engines (programs that use
keywords or topics to find related documents, images, Web sites, or
other services on the Internet) such as Yahoo! and Google. Internet
services may be accessed by a wide range of computing devices, from
personal or laptop computers to smartphones (mobile phones that
provide access to Internet services). No matter what technology is
used, access is usually provided by an Internet service provider or
ISP (a company that has an Internet connection that it shares with
consumers on a subscription basis).
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Due to their popularity in the pediatric age group, there are a few
specialized Internet services of which physicians should take spe-
cial note. Web logs (or blogs) are Web-based journals. Like a tra-
ditional paper-based diary, a blog can be used to express activities,
thoughts, or feelings. Blogs may be public (available for anyone to
read) or private (having restricted access); the owner of a blog may
allow readers to add comments to the blog. Social networking Web
sites, such as Facebook, Twitter, and MySpace, are similar in content
to blogs, with the added dimension that users are encouraged to cre-
ate a network of online friends by establishing links to other users’
Web pages. Blogs and social networking Web sites are examples of
asynchronous services (where communication between users does
not have to take place in real time) whose content may be moderated
by the owner of the service to ensure that content is appropriate. In
contrast, chat rooms are Internet venues that permit the real-time
exchange of text messages between multiple simultaneous partici-
pants. Instant messaging is similar to a chat room, although it is
generally limited to one-on-one exchanges of real-time messages.
Although sometimes referred to as text messaging, instant messag-
ing is a more inclusive term that better reflects the immediacy of
interaction and expansion of content to include images and multi-
media (such as streaming audio and video files). Instant messaging
is a popular premium service with mobile phone subscriptions, mak-
ing it possible to have an online presence at all times without a com-
puter. Adolescents have shown an increasing preference for instant
messaging—estimated to be used by one-third of all teens.

Internet Benefits and Access

Physicians should be able to identify the benefits of Internet use. The
Internet provides access to a wealth of educational resources and cul-
tural experiences through the use of text, images, and multimedia.
Access to these resources allows children to exercise their reading,
writing, information-seeking, and technology skills. The Internet
also provides the opportunity to exchange messages frequently with
family and friends. In addition, children with common interests, or
even common medical conditions, can use e-mail, chat, blogs, or
social networking to communicate, commiserate, and encourage.

Physicians may also take a role in reducing disparities to Internet
access. Internet use and access is correlated with socioeconomic sta-
tus. While nearly 90% of adolescents in the United States are reg-
ularly online, millions do not have access. Pediatricians may help
families gain access to the Internet by identifying institutions that
provide safe online environments, such as libraries, community cen-
ters, and schools. In addition, patient-centered Internet-based health
interventions are increasingly being studied as a supplement to tradi-
tional health care delivery; addressing disparities to Internet access
may increase opportunities for these interventions, particularly in
underserved communities.

Physicians should also be aware that children with disabilities
may have a difficult time using the Internet without assistive tech-
nology (hardware or software designed to improve the accessibil-
ity of computers). Visually impaired or blind children may be aided

by the use of special software, including screen magnifiers, Braille
embossers, or screen readers (software that uses a computer-gener-
ated voice to read e-mail and Web pages); however, it is important
to note that many Web sites are not developed to be compatible with
screen readers. Hearing-impaired or deaf children may be aided by
ensuring that their computers are set to provide visual cues rather
than audio prompts; this functionality is usually built into the oper-
ating system of a computer. Children with mobility or dexterity
challenges may find it difficult to use a traditional keyboard and
mouse; alternative keyboards, manual pointing devices, and com-
puter touch screens should be investigated. Pointing devices that
employ sound or infrared beams, as well as software that responds
to the spoken word, may be viable alternatives where manual con-
trol is not possible.

Internet Threats

While the Internet has many benefits, being online does entail some
risks. To understand these risks, it is helpful to understand many of
the Internet’s neutral properties. The Internet is interactive: Unlike
traditional media, such as newspapers, radio, and television, the
Internet user may have real-time interactions with a person or a
sophisticated computer program. The Internet has few restrictions:
Anyone can put almost anything on the Internet, without regard to
credibility or appropriateness. The Internet is public and perma-
nent: Although information on a Web site may be removed, it is pos-
sible for anyone that visits a Web site to make an electronic copy of
what is there, and many Web sites are archived historically (www.
archive.org) and remain publicly retrievable long after they seem to
be gone. The Internet is anonymous: People are not necessarily who
they represent themselves to be. These Internet properties do not
encourage, but do enable, the most common threats, which include
strangers/predators, interpersonal victimization, and pornography,
among others (including gaming, gambling, and shopping).

Internet predators are the greatest concern of parents. More than
one-half of children online have shared personal information about
themselves (including name, address, or phone number) with a
stranger. Nearly one-third of children online have “friends” that they
have never met in person. Approximately three-fifths of online ado-
lescents have received an instant message or e-mail from a stranger.

Online interpersonal victimization is the receipt of unwanted
harassment or sexual attention over the Internet. One-fifth of chil-
dren have reported being victimized, and a high risk factor was talk-
ing about sex with someone online. Cyberbullying is a specific type
of online interpersonal victimization involving repetitive contact
with electronic messages or images that are harmful or threatening.
Cyberbullying may be as prevalent online as “traditional” bullying,
with nearly one-fifth of middle school-aged children reporting that
they had been cyberbullied at least once in the last couple of months
and more than 10% reporting that they had cyberbullied others at
least once in the last couple of months.

While children may be individually targeted by strangers or
cyberbullies, they may passively encounter undesired Internet



content. More than 40% of children reported having been exposed
to pornography online, and nearly two-thirds of them described this
exposure as unwanted. In adolescents between the ages 15 to 17,
more than 70% reported accidentally being exposed to online por-
nography. A high risk factor for exposure to pornography was the
downloading of images.

Sexting is the exchange of sexually explicit text, images, or mul-
timedia, generally via instant messaging. Sexting sits at the conver-
gence of pornography and cyberbullying, with the added danger that
some adolescents may not perceive sexting as harmful or threaten-
ing. In some jurisdictions, minors that have participated in sexting
have been charged with possessing child pornography.

Strategies for Safer Internet Use

The American Academy of Pediatrics (AAP) has provided age-spe-
cific guidance for a safer Internet experience: For children through
age 14, parents should be actively involved with all online activities,
establish rules for safe online behavior, and use Internet safety tools;
by age 15, parents may permit Internet access without restriction,
but should continue to reinforce rules.

Parents may be actively involved by educating themselves about
the Internet and their children’s Internet access, sharing time with
their children online, and advocating for a safer Internet envi-
ronment. Some parents may not be technically savvy and may
require basic instruction on Internet technology. Classes may be
available through libraries, community centers, the local Parent-
Teacher Association, or online primers such as “Teach Parents
Tech” (www.teachparentstech.org). Parental education on Internet
safety can begin with Web-based resources, such as the Federal
Trade Commission’s OnGuard Online (www.onguardonline.gov),
NetSmartz Workshop (www.netsmartz.org), iKeepSafe.org (www.
ikeepsafe.org), and INOBTR (www.INOBTR.org). Parents should be
aware of other venues where their children may access the Internet,
such as schools, libraries, and friends” homes, and they should find
out what Internet safety policies and technologies have been insti-
tuted in these environments.

By sharing time online, parents can promote and model respon-
sible Internet behaviors. Parents should talk about what they see
together on the Internet, and encourage children to share what they
have experienced when online alone, whether good or bad. Placing
the computer in a public location in the home will encourage the
idea that the Internet is a shared experience; however, parents should
be aware that laptops and mobile telephones allow covert Internet
access. Children should be provided with a separate account to access
the Internet, which their parents can also access. Having a sepa-
rate account will allow parents to directly restrict the software and
content that children can access and periodically review Web sites
visited and e-mails. Parents should understand that some children
may be savvy enough to erase their Web browsing history; absence
of a Web browsing history may be a cause for suspicion. Parents
should regularly monitor mobile telephone activity for instant
messaging activity.

CHAPTER 9: COUNSELING FAMILIES ABOUT INTERNET USE

Parents should act as advocates for their childrens Internet expe-
rience. When a child encounters inappropriate Internet content, or
messages that are hurtful or distressing, parents should alert their
ISP, as well as the owner of the Web site where the content or mes-
sages were discovered. Parents should also contact the appropriate
legal authorities and the National Center for Missing and Exploited
Children (www.missingkids.com). Commercial Web sites that collect
personal information from children younger than 13 are required to
follow the Children’s Online Privacy Protection Act of 1998, which
is enforced by the Federal Trade Commission. According to this law,
Internet Web site operators must post their policy indicating what
personal information is collected, how that information will be used,
and if that information will be shared with a third party. Parents must
consent to the collection and use of personal information, and may
revoke this consent at any time.

Parents should set and enforce house rules for Internet use.
Children should not communicate with nor plan to meet strangers
known only to them through the Internet, nor should they respond
to unsolicited messages, or any other messages that make them feel
uncomfortable. Children should not share personal information or
pictures with others on the Internet, nor should they download files
from the Internet. Children should be encouraged to be good citi-
zens, including not doing anything that may be hurtful to others or
plagiarizing information that they find freely on the Internet. For
older children, safety pledges can be used as formal agreements of
acceptable use. Time limits should be set and strictly enforced. The
AAP recommends not more than 2 hours of total screen time (com-
puter and television) for children older than 2 years. Any activities
that are not allowed should be specifically identified.

Even with house rules in place, physicians should recommend the
use of Internet safety tools to protect against inappropriate use and
external threats. Although not directly targeted at children, parents
should be aware of software to protect against malware. Malware gen-
erally includes viruses and worms (software programs that can cor-
rupt the information saved on a computer), spyware (software that
tracks Internet activity and sends this information to another per-
son), and pop-ups (a new browser window that may contain mar-
keting or other undesired content). Viruses and worms are generally
downloaded as attachments in e-mail, whereas spyware and pop-
ups are introduced by surfing the Web. Parents should also protect
against spam (unsolicited e-mail), which may contain undesired con-
tent or solicitations.

Filters are special computer programs that allow acceptable
Internet content to be presented and block content deemed to be
inappropriate. Filtering may use one or more of the following meth-
ods: “black lists” of Web sites that are specifically blocked, “white
lists” of Web sites that are specifically permitted, the blocking of
specific words or terms, and the maturing technology of blocking
suspicious image content. Filters are neither perfectly specific nor
perfectly sensitive and may require parental adjustment to achieve an
acceptable level of filtering. Parents may contact their ISP to enable
filtering of content before it enters the home (server-side filtering). If
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server-side filtering is too restrictive for some members in the house-
hold, or not restrictive enough for others, parents may acquire fil-
tering software that is installed directly on computers in the home
(client-side filtering). Client-side filters work with standard Web
browsers, although special child-oriented Web browsers may be
acquired that have client-side filtering built in.

Monitoring software automates parental tracking of Internet
usage by creating a reviewable record of Web sites and images viewed,
messages sent and received, and even individual keystrokes entered.
The potential benefits of monitoring software should be weighed
against the invasiveness to the privacy of the child. Monitoring soft-
ware often includes time-limiting software, which can be set to allow
Internet access only during certain hours of the day and can be set
to disable access to the Internet after a specified amount of time
has elapsed.

Adolescents on the Internet

As with other aspects of their lives, adolescents should feel that they
can discuss what they see on the Internet with their parents without
imperiling their access to the Internet. Most adolescents have access
to the Internet from home, and nearly all have access to the Internet
at school or at a friend’s house. Parents should be aware that adoles-
cents who have restrictive Internet rules at home are more likely to
attempt Internet access outside the home, where their activity may
be more difficult to monitor.

Adolescents may engage in risky online behaviors, includ-
ing communicating with and planning to meet in person strang-
ers met online. From a review of past cases, the Federal Bureau of
Investigation has identified specific behaviors that may indicate a
child is engaging in risky online behaviors, including spending sev-
eral hours online, especially at night; having pornographic images
on the computer; turning the monitor off, or quickly changing the
screen when a parent enters the room; and using unrecognized user-
names or accounts. Other non-Internet behaviors that should arouse
suspicion include phone calls from unknown adults, outgoing calls
to unrecognized phone numbers, gifts or packages received, or unex-
plained credit card activity.

The physician should consider addressing online activities in
the adolescent psychosocial review of systems. Asking adolescents
about online activities may unveil risky online behaviors or pro-
vide an opportunity to discuss concerns about their health and well-
being. Nearly one-third of adolescents have searched the Internet
for health information, most often related to sex and sexually trans-
mitted infections, nutrition, and exercise and fitness. Additionally,
adolescent girls also search for information on physical abuse, sex-
ual abuse, and dating violence. Online activities worthy of inquiry
include health topics searched for on the Internet; maintenance of
a social networking (such as a Facebook or MySpace) page; sharing

personal information on the Internet; communicating with strang-
ers; meeting people known only via the Internet; and engaging in,
or being a victim of, cyberbullying or sexting. Adolescents should
also be reminded that the Internet is not private, and that colleges
and employers may discover information about the adolescent on
what seem to be “private” social networking pages.

Health Information on the Internet

Patients regard physicians as the preferred and most trusted source
for health information; however, patients do seek out health infor-
mation on the Internet prior to, or sometimes in lieu of, consulting
with their physician. It is important to remind families that health
information on the Internet may be outdated, incomplete, incorrect,
intentionally misleading, or easily misinterpreted. When patients
have questions about information that they find on the Internet,
physicians should take care not to disregard the information out-
right. Inquiries should be viewed as opportunities to address points
of concern. Most often, patients simply want their physician’s opin-
ion of the information, as opposed to a specific treatment.

Providing patients with Web sites that provide reliable informa-
tion can improve the quality of information seen and reduce the over-
whelming quantity of information that parents must sort through.
Physicians may help support patients by identifying evidence-based
health information resources on the Internet, such as the AAP (www.
aap.org), the National Library of Medicine’s MEDLINEPlus (www.
medlineplus.gov), the Centers for Disease Control and Prevention
(www.cdc.gov), and the US Department of Health and Human
Services’ Healthfinder (www.healthfinder.gov). Specialists should be
prepared to identify online information sources and support groups,
particularly for rare, chronic, or debilitating conditions. Physicians
should caution families caring for children with special medical con-
ditions about the characteristics of less reliable online resources or
support groups, which may include novel or alternative treatment
regimens, advice to stop treatment, or charging of fees for partici-
pation or treatment.

CASE RESOLUTION

In the case history at the beginning of this chapter, the pediatrician finds out that
the girl uses the computer for 1to 2 hours every afternoon to complete her home-
work assignments and is on the Internet for 2 to 3 hours every evening surfing
the Web and checking her Facebook page. The pediatrician advises the girl that,
for safety reasons, personal information should never be shared over the Internet,
adding that colleges and employers often research prospective candidates using
the Internet. With the mother and daughter, the pediatrician discusses the option
to have a parent—child contract that clearly establishes the rules for acceptable
Internet use in and out of the home, including appropriate time limits. The pedi-
atrician also directs the mother to Internet-based resources for safeguarding the
home environment, and to a workshop for new Internet users at the local library.
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CHAPTER 10

Cultural Considerations and
Competence in Pediatrics

W. Suzanne Eidson-Ton, MD, MS; Hendry Ton, MD, MS; Blanca Solis, MD; and Jesse Joad, MD, MS

CASE STUDY

You are seeing A.J., a 12-year-old Mexican American boy,
for a well-child visit. His mother speaks Spanish and “a lit-
tle” English, is single, and works full time in motel cus-
todial services. After school and during summers, A.J. is
cared for by his older brother (17 years old) and his mater-
nal grandmother, who lives a block away. His weight and
body mass index (BMI) are well above the 95th percen-
tile for his age. When discussing his diet, you learn that his
mother buys packaged foods that he can make for him-
self when she is away. She is concerned that he will not eat
if she does not buy the processed, high-fat foods that he
likes. Further, these types of foods are more readily avail-
able than healthier options at the local market where she
shops. A.J. sometimes eats at his grandmother’s place, but

she is elderly and not cooking much anymore. When dis-
cussing physical activity, he states that he wants to play
soccer. His mother is concerned about this, however,
because he often complains of headaches and stomach-
aches when it is time for practice, and she does not want
to buy the equipment if he will quit after a few weeks, as
has happened in the past.

Questions

1. What is meant by culture?

2. What is meant by cultural competence?

3. What constitutes health care disparities?

4. What are some of the social determinants that impact
the health of a population?

Culture

Culture is defined as a set of meanings, norms, beliefs, and values
shared by a group of people. It is dynamic and evolves over time and
with each generation. Culture encompasses a body of learned behav-
iors and perspectives that serves as a template to shape and orient
future behaviors and perspectives from generation to generation
and as novel situations emerge. As relates to health, culture shapes
how and what symptoms are expressed and influences the mean-
ing that one attributes to symptoms, including one’s beliefs about
the cause, the impact, and the potential remedies. Culture is con-
sidered to be broad, encompassing not only race/ethnicity, but also
sexual orientation, gender roles, gender identity, socioeconomic sta-
tus, nationality, and other group affiliations. The interaction between
the culture of the patient and family and that of the provider is often
significant, and can lead to bias in assessment and treatment. These
biases, in turn, can contribute to health and health care disparities.

Health Disparities

Health disparities are defined as differences in health outcomes across
different groups. Health care disparities, as defined by the Institute of
Medicine in the document Unequal Treatment: Confronting Racial
and Ethnic Disparities in Health Care are “racial or ethnic differences
in the quality of health care that are not due to access-related factors

or clinical needs, preferences, and appropriateness of intervention.”
Both health disparities and health care disparities exist within the
United States and particularly affect minority populations. While
health disparities may be due to many social determinants of health,
such as class, access to safe neighborhoods and healthy food, as well
as access to health care, health care disparities are directly related
to what happens to certain patients in the health care system once
they have accessed care.

Latino children in the United States face significant health and
health care disparities. In particular, as alluded to in the case study,
the highest prevalence of overweight children in the United States
is in the Latino population. Latino children also have a lower fitness
level and watch more television than white children in the United
States. The reasons behind these disparities are complex and multi-
factorial. Latino children also face disparities in the health care they
receive. For example, the duration of their routine well-child visits
is shorter and they are less likely to receive counseling at these vis-
its compared with white children.

In addition to the lack of access to quality health care, there are
many social, political, and cultural elements that contribute to the
health care disparities observed in certain ethnic groups. Individual
providers may have limited impact on the economic, environmen-
tal, and political issues that contribute to poor outcomes. It is nev-
ertheless important to understand these issues and how they may
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contribute to their patients” health outcomes. For example, lack of
access to quality, low-cost foods in one’s neighborhood, lack of trans-
portation, advertising practices that target low-income communities,
and lack of access to safe playgrounds are examples of social deter-
minants that contribute to obesity. It is also essential to understand
the influence of culture on patients’ health beliefs, health behavior,
and health status.

Finally, acculturation is likely to have an impact on health,
health beliefs, and health behaviors as well. Second-generation
Latino adolescents are twice as likely as first-generation ones to be
obese or overweight. Acculturation across generations in Latinos
has been associated with decreased fruit and vegetable consump-
tion, increased soda consumption, and decreased physical activity.
However, acculturation is a complex variable in relationship to pedi-
atric obesity. Mexican American mothers who were less acculturated
had children with higher BMIs in one study.

Cultural Competence

Providers who strive for cultural competence try to minimize their
bias and seek to incorporate cultural assets into their work with
patients. Cross and colleagues also describe cultural competence as
a continuum. While this continuum was used to characterize organi-
zations, it is also relevant for health care providers (Box 10-1). At the
most negative pole, cultural destructiveness is comprised of attitudes
and practices that are meant to be harmful to cultures and individu-
als within the particular culture. Clinicians at this level may overtly
discriminate against individuals based on their culture (ie, inten-
tionally making homophobic, racist, or sexist remarks to colleagues).
Clinicians who have cultural incapacity do not overtly discriminate,
but lack the ability and willingness to recognize and intervene when
discrimination happens. As a result, they ultimately reinforce cul-
turally oppressive behaviors and policies. In the cultural blindness
phase, culture is believed to make no difference and that all people
are the same. This viewpoint ignores cultural strengths, encourages
assimilation, and often leads to blaming the victims of racial injus-
tices for their problems. Clinicians at this stage may have difficulty
believing in the validity of health disparities, despite the enormous
body of evidence supporting this. While they strive to give quality
care to everyone, they fail to recognize the culture-specific experi-
ences that impact their patient’s health (such as poverty or violence
based on race, sexual orientation, or gender), and they miss opportu-
nities to incorporate culturally relevant strengths into the treatment
(ie, collaboration with traditional healers, extended family, and/or

« (Cultural destructiveness
+ Cultural incapacity

+ Cultural blindness

« Cultural pre-competence
« Cultural competence

« Cultural proficiency

faith-based organizations). Cultural pre-competence is characterized
by a willingness to deliver quality services and a commitment to civil
rights but a lack of knowledge and experience to implement cultur-
ally relevant services. Clinicians here often struggle with knowledge
that disparities exist, and that they perhaps continue to contribute
to them. Yet they are at a loss as to what to do about it. A provider
at the stage of cultural competence, in contrast, seeks to expand his
or her cultural knowledge and resources often in consultation with
culturally diverse communities. They also continuously self-assess
and adapt traditional service models to enhance care for culturally
diverse patients. Finally, a provider with cultural proficiency holds
cultural diversity in highest esteem and continuously advocates for
increased cultural competence throughout the system of care. It is
important to recognize that providers move back and forth along
this continuum dynamically, influenced by their own experiences.
For example, a provider who identifies with being in the cultur-
ally competent phase when working with Latino patients may find
themselves having cultural incapacity when working with gay or
lesbian patients.

Communication

As proposed in the opening case study, communication between the
physician, the patient, and the parent may pose unique challenges
when dealing with language and cultural differences. Effective com-
munication results in improved patient-doctor relationship, treat-
ment adherence, and health outcomes. Poor communication may
have negative consequences. Patients with limited English profi-
ciency (LEP) in particular have greater barriers to health care, poorer
quality of health, and poorer health status. In a Joint Commission
on Accreditation of Health Care Organizations study involving
6 hospitals, researchers found that patients with LEP were at greater
risk for jatrogenic harm. In contrast, use of interpreters is associ-
ated with greater follow-up with preventive and primary care ser-
vices. Ideally, one would have a trained medical interpreter in order
to communicate with the patient and their parents. It would be inap-
propriate for a patient to communicate for his parents, although this
happens often in clinical practice. It is clearly a difficult position for
a child or teen to interpret health information to his parent. There is
no guarantee that the patient understands what the physician is com-
municating, nor that he is interpreting correctly. It also disturbs the
appropriate power balance between parent and child. Strategies to
incorporate when using interpreters are noted in Box 10-2.

Unconscious Bias

In addition to ensuring effective communication, it is important to
address the unconscious biases that one may have as the provider.
While few health care providers intentionally discriminate based on
culture, studies suggest that physicians are likely to have unconscious
biases that can significantly affect their care of patients. Providers
can take steps to decrease unconscious bias. It is essential to first
acknowledge that bias really does exist, in the health care system



1. Meet with the interpreter briefly prior to the interview to discuss

overall goals for the interview and ground rules (ie, use word for word
interpretation).

2. Use nonverbal behaviors, such as eye contact, nodding, or facial
expressions, to let the patient know that the provider understands what
is being communicated.

. Speak directly to the patient and address the patient in the first person.

. Use short, simple statements and stick to one topic at a time.

. Avoid medical jargon and ambiguous statements.

. Meet briefly with the interpreter after the interview to confirm pertinent
information, ask about cultural information, and discuss feedback.

7. Remember that the interpreters are not medical professionals. Therefore,

regard information volunteered by interpreters as reliable as collateral
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information provided by other non—health professionals.

and within the lived experience of patients as well as providers. It is
good practice for health care providers to explore Harvard’s Project
Implicit Web site (https://implicit.harvard.edu/implicit/) and take
the online tests designed to detect bias across various cultural dimen-
sions, including race, gender, and sexual orientation. Most people
who take these tests realize rather quickly that they carry biases that
they had no idea existed within themselves. For many, acknowledg-
ing one’s own biases may be the most difficult step. The next step is
to work toward replacing one’s biases with positive and realistic asso-
ciations about other groups. For example, seeking out dialogue and
companionship with people culturally different from oneself can help
to reshape one’s negative assumptions with more positive associa-
tions. Finally, it is important to be mindful of the potential influence
of unconscious bias on medical decision-making, whether treating a
patient of similar background to the provider or a patient of a very
different background. While it is essential to consider the cultural
context, it is also important to keep in mind that each patient is a
unique individual. In situations where bias may be present, provid-
ers should speak less and listen more, striving to avoid assumptions.

Eliciting the Patient’s Perspectives

A patient’s and provider’s understanding of the health issue is an
important part of the overall clinical collaboration. Typically, the
patient’s history is obtained with limited consideration to the patient’s
beliefs about the health problem. Difficulties may arise if the patient
and/or their family members disagree with the physician’s explana-
tions of the illness. Openly disagreeing with a physician’s assessment
and treatment recommendations is considered disrespectful in many
cultures. The patient and their family may instead acknowledge the
physician’s status by expressing agreement but maintain their own
ideas about how to address the issue. The mother in our case study,
for example, may report her intention to follow through with his phy-
sician’s recommendations to change to a healthier diet, but may in
fact continue with the ready-made foods because she feels there are
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difficulties getting healthier foods given her long work hours and the
availability of healthy food in her neighborhood. The provider may
characterize the obesity as a primarily biological problem, whereas
A.J’s mother might see it as primarily a problem of access and time.

Further, our patient’s mother may not see his overweight status
as a problem at all. The relationship of pediatric obesity to cultural
ideals and norms around food, eating, and parenting is complex.
There is some evidence in ethnographic studies that, in some Latino
cultures, feeding children, and especially giving “treats,” is a way of
showing love. Parents who have children who are “healthy eaters”
may not want to limit their children’s enjoyment of food. In addition,
body size ideals vary across communities, and there is some evidence
that in some Latino as well as other communities (Pacific Islanders,
some Asian communities), children meeting criteria for being over-
weight are considered more attractive and healthier than thinner
children, who may be considered frail. Further, poverty and the expe-
rience of food scarcity can further exacerbate overeating when food
is more accessible. Finally, particularly when other friends or family
members offer food to children, it may be considered socially unac-
ceptable for the parent to refuse or criticize the type of food being
offered. Understanding these types of cultural norms can be helpful
in treating individual patients. However, it is important to remem-
ber that particular individuals and families have their own cultural
norms, which may or may not be consistent with others in their
ethnic group.

Conflicts in health beliefs between the provider and patient/
family may result in treatment non-adherence and drop out. It is
important that the physician and patient/family both discuss their
respective health perspectives. The more that the provider under-
stands the patient/family’s health beliefs, the more effective he or she
will be at addressing differences and building on common ground.
Likewise, patients/families may feel a greater level of comfort with
the provider’s recommendations if their questions and concerns
about the provider’s perspectives are addressed. Questions can
help a provider further understand their patient’s health beliefs and
facilitate discussions about health issues identified by the provider
(Box 10-3).

1. About which problem are you most concerned?

2. What do you think about my concerns (the provider’s identified problems,
eg, obesity)?

. What do you think has caused the problem?

. What are your concerns about this problem? How does it affect you?

. What treatments do you think might work for it?

. What are your goals for treatment?

. What is your understanding of the treatment offered? What are your
concerns about it? What are the barriers for completing or carrying out
the treatment?
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Decision-making

Itis also important to understand how a patient or their family makes
medical decisions. Many providers look to the child’s parents as the
primary decision-makers. This process may be culturally influenced.
Parents from strongly collectivistic cultures, in which the needs and
priorities of the group supersede those of the individual, may wish to
have others, such as family members, spiritual leaders, or clan lead-
ers, be involved in health care decision-making. Failure on the part of
the provider to allow the inclusion of these people in decision-mak-
ing may result in the parents feeling forced into a decision, precipitate
conflict within the family, and lead to the family or community blam-
ing the parents if a bad outcome occurs. Again, dialoguing may pro-
mote better understanding about health care decisions (Box 10-4).

1. How do you usually make decisions about health care?

2. Do you involve anyone else in that process? Who, and what are their roles?

3. Who usually makes the final decision?

4. How comfortable are you with using that process to make decisions about
your current situation?

For example, urban young Latino men who have sex with men were
less likely to engage in risky sexual behavior if they were connected
to their ethnic community. These are some examples of the compli-
cated intersection of sexual identity and ethnic identity in cultural
issues in pediatrics.

CASE RESQO 0]\

You are supportive of your patient in his early sexual identity development,
explore safe adults in A.Js life with whom he can explore his feelings and con-
cerns, and identify LGBT community resources. You also discuss A.Js and his
mother’s perspectives around food, his weight, and his activity level, using
a medical-trained interpreter for his mother. You identify some of this fam-
ily's strengths: A.J's mother’s desire to help him be healthier; A.Js relationship
with his grandmother, who cooks healthy traditional foods; and A.J's support-
ive relationship with his older brother. After discussion, the patient decides that
he would like to learn to cook from his grandmother and will commit to cooking
dinner for a family meal once a week, which delights his mother. His brother has
also agreed to take him to soccer practice and games for a neighborhood soccer
team. The patient likes this idea as he feels safe from bullies around his brother,
and he feels that soccer will help him be stronger and more confident. You arrange
for a follow-up visit in several months to check in with A.J. and his mother regard-
ing their progress and to brainstorm about further interventions.

CASE STUDY, continued

Atafollow-up visit for A.J., you ask to speak with him alone. During your HEADDSSS
assessment, you learn that he is attracted to boys, but has not shared this with
anyone. He is certain that his brothers will not approve and his mother will be
heartbroken. He is sometimes teased at school because he is “not tough enough,”
and he fears some of the bigger bullies might try to jump him if he hangs around
after school to participate in any of the after-school sports activities.

At this visit, it is extremely important to remain nonjudgmental
and supportive of this patient’s early sexual identity development. See
Chapter 41 and Chapter 137 for suggestions in addressing the sex-
ual identity and bullying issues presented here. The Fenway Learning
Module is another resource on caring for lesbian, gay, bisexual, and
transgendered (LGBT) youth (http://www.fenwayhealth.org/site/
PageServer?pagename=FCHC_ins_fenway_EducPro_modules).

There are several other factors to consider with respect to health
disparities in this case. In the National Longitudinal Study of
Adolescent Health, in which 20,000 adolescents were surveyed in
1995, Latino male and female adolescents were more likely to report
same-sex romantic attraction than their white and Asian peers. In
addition, both male and female Latino adolescents are more likely
than their peers to experience violence. Therefore, both the issues of
sexual minorities and that of bullying are important to consider in
addressing adolescent health disparities in culturally diverse com-
munities in the United States. It is also important to understand A.J’s
sexual orientation in the context of his family and ethnic community.
While there are certainly challenges for LGBT youth in Latino fam-
ilies, such as anti-gay sentiments in some faith traditions, there are
also strengths for LGBT individuals with strong cultural identities.
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CHAPTER 11

Principles of
Pediatric Therapeutics

Elizabeth A. Edgerton, MD, MPH

CASESTUDY.

An 18-month-old girl who has had a cough, runny nose,
and fever for 2 days is brought to your clinic for evalua-
tion. The previous night she awoke from sleep crying and
pulling at her ear. The patient has no other symptoms. Her
mother states she has had previous ear infections, the
most recent occurred 2 months ago. The last time she took
amoxicillin she broke out in hives. Otherwise the patient
has no significant medical history.

On physical examination, the patient is febrile to
102°F (38.9°C) and has yellow rhinorrhea. The ear exam-
ination reveals a red, bulging, nonmobile tympanic mem-
brane in one ear, while the other ear appears normal. The
remainder of the examination is benign.

Questions

1. What are the current practice guidelines for antibi-
otic treatment of otitis media? How does treatment
change with the age and symptoms of the patient?

2. How does the previous reaction to a medication influ-
ence the antibiotic choice?

3. How do factors such as child care, work, and family
plans affect the choice of medication?

4. What role do over-the-counter medications have in
the management of the patient’s symptoms?

5. What resources are available to obtain information
on therapeutic effectiveness, costs, side effects, and
drug—drug interactions?

The use of prescription and over-the-counter (OTC) medications is
common in pediatrics. The Slone Survey, a random digit-dial survey
of medication use, found that families with children reported more
than 55% of children younger than 12 years had taken some medica-
tion preparation within the last 7 days. Of those taking a medication,
22% were taking at least one prescription medication. Many OTC
medications contain multiple active ingredients, raising the concern
about their safety profile for children, considering that the use of
OTC medications is reported as being so prevalent. Furthermore, it is
estimated that only one-third of drugs used to treat pediatric patients
have adequately been studied in the populations in which they are
being used and have appropriate labeling information. This does not
mean that the other two-thirds of medications are unsafe for chil-
dren but that their use in children is extrapolated from adult studies.

Differences in pharmacokinetics among infants, children, and
adolescents can produce significant differences in drug efficacy and
toxicity. Body composition, the rate of drug binding, and metabo-
lism change with development. The consequences of not fully study-
ing the clinical effectiveness and safety profile of therapeutics can
lead to potentially harmful outcomes. Significant medical tragedies
in the past include the use of sulfonamides in the newborn period
leading to kernicterus, chloramphenicol causing gray syndrome,
and in utero exposure to thalidomide leading to birth deformities.
Recently, the US Food and Drug Administration (FDA) removed

OTC cough and cold preparations for infants and toddlers due to
safety concerns. Poison control centers managed 750,000 calls due to
cold and cough medications, and the FDA is investigating the deaths
of 123 children associated with these types of medications. Factors
believed to contribute to the harm associated with OTC cough and
cold medications included inappropriate dosing by caregivers, use
of more than one product, and use of adult product formulations.
Since 1962 the FDA has required drugs to be proven safe and
effective before they can be marketed. The FDA can only regulate
the safety, effectiveness, and labeling of medication and is not autho-
rized to regulate a physician’s use of a medication. When data are
not sufficient for a specific population or age group, it will be speci-
fied in the product labeling that use in that population has not been
established. Using a medication for a condition or specific popula-
tion not specified by the product insert is referred to as off-label
prescribing. Depending on the practice setting, off-label prescrip-
tion rates range from 11% to 80%, with the highest rates among
younger patients and hospitalized settings. Pediatricians rely on the
published literature, adult studies, and knowledge of pediatric physi-
ology and pharmacokinetics for prescribing. While off-label prescrib-
ing is not illegal, it does put children at greater risk of unexpected
adverse reactions as well as lack of optimal treatments. Through the
Best Pharmaceuticals for Children Act in 2002 (Public Law 107-
109) and again in 2007 (Public Law 10-85) and the enactment of
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the Pediatric Research Equity Act (Public Law 108-155), the FDA
has been mandated by Congress to increase the level of pediatric
research prior to approval and during the post-marketing phases.
Even with increased regulation, implementation of pediatric clini-
cal trials faces critical issues, such as the ethics of parental consent,
multiple age groups to be tested, and the unknown long-term effects
in a developing child. The pediatric population lacks the autonomy
to fully give consent and understand the implications of studies,
thus the American Academy of Pediatrics Committee on Drugs and
Committee on Pediatric Research developed guidelines to address
the special issues of drug research among children.

Principles of Therapeutics

A drug or therapeutic can be defined as any substance that is
ingested, absorbed, or injected that alters the body’s function. This
includes OTC medications, homeopathic substances, illicit sub-
stances, and prescription drugs. Each drug has a different safety
profile and level of regulation depending on its category. The most
regulated and standardized drugs are those requiring a prescription.
Homeopathic substances often lack any standardization, safety test-
ing, and regulation, and illicit drugs such as heroin or cocaine receive
no quality testing. Choosing the most appropriate therapeutic is a
complex process involving a number of factors: patient character-
istics, disease epidemiology, safety profile, patient compliance, and
cost-effectiveness (Box 11-1).

Patient Characteristics Patient Compliance
Age Taste

Medical history Purpose of treatment
Allergies Storage

Use of other medications Side effects

Diagnosis Cost-effectiveness
Epidemiology Drug availability
Age-specific factors Formulary restrictions
Safety Profile

Therapeutic index
Black box warning

Patient Characteristics

The organs of infants and children are growing and maturing, which
can affect how a medication is absorbed, distributed, and excreted.
Neonates have immature liver and kidney function compared with
older children and adults. For example, similar microgram per kilo-
gram doses of fentanyl can result in a 2- to 3-fold higher plasma con-
centration in the neonate compared with an adult. Knowledge of the
age of the patient is critical to account for developmental pharmacoki-
netic differences for age-appropriate as well as weight-based dosing.

The choice of an appropriate therapeutic is influenced by a
patient medical history. Depending on the type of clinical condi-
tions or surgeries a patient has, the absorption, metabolism, or clin-
ical effectiveness of the therapeutic may be altered. Children with
short bowel syndrome can potentially have difficulty absorbing oral
medications depending on which portion of the bowel was removed.
Children with mental retardation who are given central nervous sys-
tem-altering medications can be difficult to monitor for changes in
mental status seen with systemic infection. In addition, children
with glucose-6-phosphate dehydrogenase deficiency can suffer from
drug-induced hemolytic anemia when given certain drugs such as
sulfonamides. Malnourished children are at a greater risk for drug
toxicity because low serum albumin levels decrease the amount of
bound drug and result in increased levels of unbound drug in circula-
tion. While not an exhaustive list of medical conditions that can alter
medication delivery, these demonstrate the need to consider underly-
ing medical conditions in choosing the most appropriate therapeutic.

Before prescribing any medication, physicians need to ask patients
and their families about any previous reactions to drugs and obtain
detailed information about the symptoms and class of medications
involved in these reactions. Drug allergies are those reactions that
have an immunologic basis. Of the 4 types of immune mechanisms
associated with drug allergies, immunoglobulin E-mediated reac-
tions are of greatest concern because they can result in anaphylaxis,
alife-threatening condition. Adverse reactions can be idiosyncratic
or non-immune-mediated. A side effect is an expected but unde-
sirable consequence of taking the medication. Families often attri-
bute any symptom the patient suffered while taking the medication
to a drug allergy. It is therefore important to know which side effects
are associated with a medication to determine whether an allergy is
present. Any medication that has been associated with an allergic
reaction (eg, skin eruptions, swelling, urticaria, or respiratory diffi-
culty) should not be used again without consulting a specialist.

Finally, knowing what other medications a patient is taking can
affect the choice of therapeutic. The mechanism of metabolism of
one drug can affect the metabolism of another. Drug metabolism is
divided into 2 types: phase I reactions include oxidation, reduction,
and hydrolysis; phase II reactions involve adding subgroups to a
drug. Other drugs can affect reactions during either phase. For exam-
ple, the enzyme activity of the P-450 system involved in oxidation can
be induced or inhibited depending on the other medications being
taken, resulting in an altered rate of metabolism. Common drugs
used in pediatrics that inhibit the P-450 system include cimetidine
and erythromycin, while phenobarbital and phenytoin induce the
system. Drug interactions are not a contraindication to the use of a
therapeutic, but the dose and serum levels may need to be closely
monitored. Referencing the package insert, the Physicians” Desk
Reference (PDR), or a pharmacist can aid in determining potential
drug-to-drug interactions. Handheld devices that provide formu-
lary information often have drug compatibility functions that allow
a provider to enter a patient’s medication list and screen for poten-
tial drug interactions.



Diagnosis

Choosing the appropriate medication depends on understanding the
condition being treated as well as the epidemiology of the disease
for a specific age group. Etiologies of pneumonia for an infant, child,
and adolescent can be completely different, thus requiring a differ-
ent type of antibiotic. Even when a potential organism is identified,
the profile of the medication needs to be reviewed. For a patient with
group A streptococcal pharyngitis, a gram-positive organism, peni-
cillin G, penicillin V, erythromycin, or a first-generation cephalospo-
rin is an acceptable choice. Although tetracycline and sulfonamides
can be effective in treating patients with gram-positive infections,
tetracycline is contraindicated in young children, and sulfonamides
do not eradicate group A streptococcal infection. Treatment duration
can also vary depending on the age of the patient. An adult with a
simple urinary tract infection may receive only a 1- to 3-day course
of treatment, while a child may receive 7 to 10 days of treatment
because of the high recurrence of infection that has been observed
with a shorter duration of treatment.

Safety Profile

The safety profile of a medication is the balance between its benefits
and its potential risks. The risks can be dependent on the duration of
treatment, dose, or interactions with other medications. Using the
therapeutic index is one way to quantify the risk associated with
a specific dose. The therapeutic index is the difference between the
dose that provides a desired effect and the dose that provides an
undesired effect. For example, a medication with a wide therapeutic
index is one in which a desired effect is achieved with a dose much
lower than that required to produce a toxic effect. In general, a medi-
cation with a wide therapeutic index, such as ibuprofen, is considered
safer than a medication with a narrow therapeutic index. The higher
the morbidity and mortality associated with a condition the smaller
the accepted therapeutic index can be. Food—drug interactions and
drug-drug interactions are other risks that can be anticipated. These
are best delineated in pharmacologic references. There are also risks
that are independent of the dose of the therapeutic called idiosyn-
cratic effects. These are unexpected and usually unavoidable risks
associated with the medication.

In the United States, a black box warning, also known as a
black label warning, is a type of warning that appears on pre-
scription drugs that may cause serious adverse effects. Named for
the black border that usually surrounds the text of the warning, it
means that medical studies indicate that the drug carries a signifi-
cant risk of serious or even life-threatening adverse effects. The FDA
can require a pharmaceutical company to place a black box warn-
ing on the labeling of a prescription drug or in literature describing
it. It is the strongest warning that the FDA requires. Psychotropic
medications, selective serotonin reuptake inhibitor antidepressants,
stimulants for attention-deficit/hyperactivity disorder, and the long-
acting -agonist salmeterol are a few of the medications that have a
black box warning for use in the pediatric population. A complete
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list of medications with black box warnings can be found at www.
fda.gov. This warning does not preclude the use of the medication,
but requires the physician and family to evaluate the risks and ben-
efits of its use.

Patient Adherence

Patient adherence is dependent on the convenience of administer-
ing and taking the medication, the patient’s and caregiver’s compre-
hension of the medication’s purpose, and any potential discomfort
caused by side effects. Because children are dependent on their care-
givers to administer medications, it is crucial that caregivers know
why the drug has been prescribed, how it should be dispensed, and
why it must be given for a specific length of time. For a child with
tinea capitis, a fungal infection of the scalp and hair follicles, parents
may think that a topical antifungal is sufficient to treat the infection.
Explaining the difference between a fungal skin infection (tinea cor-
pus) versus the fungal scalp infection can facilitate adherence with
the treatment. To eliminate the fungal infection in the hair follicles,
a systemic medication is needed. Furthermore, because of the slow
growing cycle of both the fungus and the hair, patients need to take
the medicine for up to 6 weeks. To ensure accurate dosing, a staff
member should demonstrate how to dispense the medication and
then ask the parent to repeat the process. Such a simple interven-
tion can make an important difference in obtaining adherence and
influence the effectiveness of the therapeutic.

The taste and texture of a medication are also important con-
siderations in pediatrics. Children may not be able to understand
the importance of taking a medication and refuse to take it because
they don't like the taste. Physicians should be familiar with the taste
and consistency of medication and be prepared to find alternatives.
Prednisone is a commonly used medication for the treatment of
acute asthma. It comes in both a pill and suspension form. For chil-
dren requiring a suspension, a vast difference exists in taste depend-
ing on the preparation prescribed. Children are known to vomit the
less palatable version. Knowing in advance what is acceptable to chil-
dren may prevent complications with noncompliance.

Cost-effectiveness

Cost-effectiveness is defined as the best outcome per unit cost. The
outcome is the treatment of a condition or alleviation of a symptom;
the cost includes the price of the medication and the time spent by
the physician and family. For instance, a specific medication may
cost less but be less effective, so that in the long run it costs more
to the patient in return visits to the doctor. Many physicians prac-
tice in settings where the pharmacy has a set inventory or formu-
lary of medications, limiting the selection of medications for each
condition. Thus the physicians choice of a cost-effective drug might
depend on which are available in the formulary. From the patient
perspective, many families may have limited or no health insurance
coverage and may have to incur the total cost of a medication. The
cost of an antibiotic for a course of otitis media can differ by 10-fold
depending on the medication prescribed. Thus an appropriate drug
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of choice is influenced by the out-of-pocket cost to the family. The
perceived cost-effectiveness of a therapeutic is different for each sit-
uation and depends on the external factors affecting the physician
and the family.

Drug Dosing

Most medications used in the adult population are based on a stan-
dard dose for an individual regardless of age or body size. In pediat-
rics, a patient’s size and metabolism vary with age such that dosing
is usually based on weight or body surface area. When drug dos-
ing is determined by weight, it represents a proportion of the adult
dose; when a child reaches a weight of 40 to 50 kg, the dosing is
often changed to a standard adult dose. With the increasing preva-
lence of obesity of children, many school-aged children weigh more
than 50 kg, thus it is important to know the maximum daily adult
dose of a medication because calculating milligrams per kilogram
doses can easily exceed this amount. For drugs with narrow thera-
peutic indexes, such as immunosuppressive medications, body sur-
face area is used to determine appropriate dosing.

Once a drug is identified, the appropriate dosing schedule must
be determined. Dosing guidelines can be presented as a total dose
per 24 hours or an amount per dose. Usually a range is given per unit
weight, and then the physician must determine the amount of med-
ication based on the concentration of therapeutic agent. An example
for dosing acetaminophen for a 1-year-old child is given in Box 11-2.

Medication Errors and Adverse Drug Events

Increasing data demonstrate that a significant number of errors can
occur in the delivery of medications. Pediatric patients are at greater
risk because most of the dosing needs to be calculated based on
weight or surface area, and pharmacists may need to prepare solu-
tions or suspensions rather than use manufacturer-produced pills.
These medication errors can lead to potential or actual adverse drug
events. It is estimated that 5 medication errors occur per 100 dis-
pensed medications, of which 0.21 per 100 go on to non-preventable
adverse drug events. More than half of these errors occur during the
prescribing stage, the phase where the medication dose is calculated.
Referencing a pediatric drug manual and consulting a pharmacist
can be used as steps to reduce medication errors.

The American Recovery and Reinvestment Act of 2009 pro-
vides additional momentum toward widespread electronic health
records, which include e-prescribing. Patient safety initiatives dem-
onstrate that computerized systems can decrease mediation errors.
Specifically, systems that use computerized physician orders or e-pre-
scribing can reduce medication errors by having alerts for inappro-
priate dosing, improved legibility, warnings for drug interactions,
and just-in-time information on the most appropriate drug choice.

A 1-year-old is suffering from a fever and the family wants to know how

much acetaminophen to give her. She weighs 11.2 kg. The recommended

dose of acetaminophen is 10 to 15 mg/kg every 4 to 6 hours. Acetaminophen

drops are sold in a concentration of 80 mg/0.8 mL or as a suspension with the

concentration of 160 mg/5 mL.

1. Determine the amount of medication needed by multiplying the weight
of the child by the recommended dose.

11.2 kg x 10 mg/kg = 112 mg acetaminophen
2. Determine the volume of medication based on the concentration of acet-
aminophen to be used. Either the dropper or the suspension can be used.
Dosing volume =
(amount of medication) + (concentration of medication)

Dropper

Dosing volume =112 mg + 80 mg/0.8 mL
=(112x0.8)/80
=112mlL

(This can be rounded to 1.2 mL because the lower range of 10 mg/kg was
used to calculate the dose.)

Suspension

Dosing volume =112 mg + 160 mg/5mL
=(112x5)/160
=3.5mL

The family can be instructed to give their daughter either 1.2 mL using
the drops or 3.5 mL of the suspension of acetaminophen orally every 4 to
6 hours as needed for fever.

Therapeutic References

Various resources provide information on drug uses, dosing, side
effects, and costs. The PDR is a comprehensive listing of FDA-
approved prescription and commonly used OTC drugs that provides
a description of the drug, pharmacology, indications and contra-
indications, adverse reactions, drug interactions, and manufac-
turer name. The Medical Letter is a periodical that reviews drugs,
citing current research on risks and benefits as well as cost com-
parisons of newly released drugs with those already approved for
similar indications. Pocket manuals that are specific to pediatrics
include the Pediatric Dosage Handbook and Harriet Lane Handbook.
Epocrates is another therapeutic formulary specifically designed for
handheld devices that also provides pediatric-specific dosing and
side effects. Due to the lack of standardization between the various
resources, caution still needs to be used by the clinician when pre-
scribing medications.



CASE RESOLUTION

After obtaining the history and performing a physical examination, the pediatri-
cian determines that the patient has acute otitis media. Depending on the age of
the child and the severity of symptoms, the American Academy of Pediatrics clini-
cal practice guideline* suggests a stratified approach to therapeutics. For children
younger than 2 years, pediatricians can treat with antibiotics if the diagnosis is cer-
tain or observe the patient without antibiotics if the patient is otherwise healthy.
In this case the pediatrician discusses the options with the family and, because of
the severity of pain and previous ear infections, chooses to treat the infection. The
antibiotic of choice for treatment of otitis media is amoxicillin at a dose of 80 to 90
mg/kg/d. The mother stated that her daughter had hives with amoxicillin, a type |
hypersensitivity. Other antibiotic choices would include azithromycin 10 mg/kg on
day 1 followed by 5 mg/kg for the remaining 4 days or clindamycin at 30 to 40 mg/
kg/d. The treatment of pain is essential with otitis media. The patient can take oral
acetaminophen or ibuprofen or use otic benzocaine drops.

The mother raises concern about her daughter’s cough and runny nose and
would like to use an OTC cough medication. The FDA does not recommend use of
cough preparations in this age group. Educating the mother about conservative
therapies, including nasal suctioning, humidification, and nasal saline, to treat her
respiratory symptoms is more appropriate.

If the patient were not allergic to amoxicillin, it would have been the drug of
choice. It is inexpensive, has a narrow microbiological spectrum, and is palatable.
Amoxicillin does require refrigeration, which would be of concern if the family
were traveling. While this case illustrates several obvious constraints, it is impor-
tant to emphasize that choosing the appropriate medication is dependent on both
the intrinsic needs of the patient and the extrinsic factors that can affect adher-
ence and ultimately the effectiveness of treatment.

* American Academy of Pediatrics Subcommittee on Management of Acute Otitis Media, American
Academy of Family Physicians. Clinical practice guideline: diagnosis and management of acute otitis
media. Pediatrics. 2004;113:1451-1465.
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CHAPTER 12

Pediatric Pain and
Symptom Management

Rick Goldstein, MD

CASESTUDY.

You are caring for a 5-year-old girl with stage 4 neuroblas-
toma who is at home receiving palliative care. Her tumor
is refractory. She receives oral chemotherapy and transfu-
sions as an outpatient to offset the bone marrow deple-
tion caused by her tumor. Pain from her metastases is
becoming increasing problematic, most especially in her
chest wall and right femur. Her spine is also involved but
she does not experience weakness. Though fatigued, she
derives great pleasure from attending school and being
surrounded by friends and family members, playing as
she is able. She hates the hospital and her parents have
chosen to avoid it, intending to keep her comfortable at

home until she dies. Her pediatrician has remained closely
involved throughout her illness and would like to help
with the management of her symptoms.

Questions

1. What s the approach to pain management children?
. How does one assess the level of pain in children?

. What is meant by adjuvant therapy?

. What is the role of distraction in pain management?

. What are non-pain symptoms that can cause distress?
. What is the management of non-pain symptoms?

o B WwWN

When children are ill or injured they experience distressing physi-
cal symptoms. This is particularly true when the illness or injuries
are chronic or serious. The optimal management of such symptoms
is fundamental to minimizing their suffering and optimizing their
quality of life. A child experiencing poorly controlled pain will with-
draw and be unable to engage in the activities that make life, however
limited, meaningful. Pain can not only diminish a child’s physical
well-being, but also impact her psychological, social, and spiritual
health. Similarly, a child troubled by nausea will experience distress
from the symptom while also losing the simple pleasure of eating
and other satisfying comforts. Symptom management is especially
important in improving the lives of medically fragile children.
Studies of dying children have noted that distressing symp-
toms are often untreated. Wolfe et al, in landmark research investi-
gating the symptoms and suffering of children dying from cancer,
found that most of the children experienced fatigue, pain, dyspnea,
anorexia, nausea and vomiting, and constipation in the last month
of their life (Figure 12-1). Similar findings are noted in other chil-
dren. Neurologically impaired children are particularly difficult to
assess because their verbal skills are limited and their responses to
pain may be atypical. Research on parents has found that the greatest
parental concerns are about symptoms that cannot be satisfactorily
controlled. Symptom management of seriously ill children has been
improved significantly since these early studies. As more children

with chronic and serious illnesses are cared for, and sometimes die
at home, their management will increasingly involve their primary
care pediatrician.

This chapter will review the basic medical approaches to pain and
symptom management in children, particularly those with serious
diseases. In addition to pain, approaches to nausea, anorexia, fatigue,
and secretions will be presented. The focus will be on the medical
management issues a primary care pediatrician should be able to
manage in the community setting. When the primary care pediatri-
cian is insufficiently familiar with such treatment, consultation with
pain or palliative care specialists is appropriate.

Pain

Pain is an integrated biophysical and “existential” construct. It
involves complex mechanisms of nociception modulated by bio-
chemical factors, plasticity, genetic and familial factors, and one’s
past experience with painful events. Children experience pain in
unique ways and quickly develop learned behaviors related to it. As
such, there is not a linear association between the objective degree of
injury and the experience of pain. More accurately, physical, psycho-
logical, interpersonal, and existential factors all contribute in impor-
tant ways to the experience of pain. A comprehensive approach to
pain will address all of these elements.
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Figure 12-1. The presence and degree of suffering from specific symptoms in the last month of life. (From Wolfe J, Grier HE, Klar N, et al. Symptoms and suffering

at the end of life. N Engl J Med. 2000; 342:326-333. Reprinted with permission.)

Assessment

Pain is often divided into 2 basic types: nociceptive and neuropathic.
An understanding of their presentations can help differentiate the
source of pain in children. Nociceptive pain is the activation of
peripheral nerve receptors by noxious stimuli causing tissue damage,
and its intensity is generally related to the location and the amount
of damage. Somatic pain refers to nociceptive pain from musculo-
skeletal, bony, or superficial sources (skin, mucosa). Deep somatic
pain tends to be localized and concentrated, and described as stab-
bing, aching, or throbbing. Bone pain is deep and aching. Superficial
somatic pain is sharper and can be burning or pricking. The source of
nociceptive pain can also be visceral. Visceral pain is usually poorly
localizable; can be described as cramping, gnawing, or pressure; and
may follow daily patterns of varying intensity.

Neuropathic pain is due to injury or dysfunction of the central
nervous system (CNS) or peripheral nerves. It can be described as
burning, tingling, shooting, or scalding. Its presence points to neu-
ropathies, CNS insult, or evolving damage to the nervous system.
Understanding whether the source of pain is somatic, visceral, or
neuropathic helps guide treatment choices.

Pain has been referred to as the “fifth vital sign” and should be
a part of the medical evaluation of every child. Pain is phenomeno-
logical and, thus, while its existence is “real” and “objective,” it can
only be experienced by the affected person. Though it is not a com-
pletely subjective experience, it can only be truly articulated by the
person in pain and, fundamentally, the patient’s report of the pres-
ence or severity of pain is the key to the assessment. In children, and
especially children with developmental issues, objective assessment
tools may be useful to identify the presence of pain and quantify its

severity. In most patients these scales are also helpful in understand-
ing the symptom of pain over time.

Pain scales assess the intensity of pain. Analog pain scales
(Figure 12-2), generally scoring intensity on a scale of 1 to 10, have
some reliability when used in the same patient over time. Younger
children may have difficulty with the concept of quantity or the
meaning of greater intensity. An important modification of the
analog scale for children with impaired communication skills or
cognition is an individualized numeric rating scale, where parents’
observations of their child’s facial expression, body movements,
activity and interaction, cry, and consolability as they experience
worsening pain are used to label the points of the scale.

For young children older than 3 years, the Wong-Baker Faces Pain
Scale (Figure 12-3) is often used. After showing the child the faces,
they are instructed that Face 0 is happy because he has no pain but
Face 5 is sad because he has a lot of pain. The child is then asked to
choose the face that best describes how he is feeling. More compre-
hensive pain assessment tools are available that also assess function
and mood, but these scales are used most widely. In addition, the
perspective of parents and others familiar with the child is crucial
to any assessment of a child’s pain.

Obviously, the child in pain must be relieved of it. However, it is
advantageous to make a strong effort to understand the source of
the pain and treat conditions amenable to non-pain medication. For
example, chest pain may be due to candidal esophagitis or abdominal
pain to constipation. Thinking clearly about the source of pain and
not simply providing analgesic agents in a reflexive manner has the
benefits of preserving alertness, sparing side effects, and sustaining
the least impaired quality of life. It also can permanently eliminate
the pain by eliminating the underlying condition responsible for it.
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Figure 12-2. Visual analog pain scale. (From McCaffery M, Pasero C. Pain:
Clinical Manual. St Louis, MO: Mosby;1999)
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Figure 12-3. Wong-Baker FACES Pain Scale. (From Wong DL, Hockenberry-
Eaton M, Wilson D, Winkelstein ML, Schwartz P. Wong’s Essentials of Pediatric
Nursing. 6th ed. St Louis, MO: Moshy; 2001:1301.)

Medical Management

Opioids are the mainstay of pain management. Familiarity with the
basic principles of treatment with these agents is fundamental to
care for children with both serious acute and life-limiting illness. In
cases of complex pain or those involving daunting polypharmacy,
it may be best to seek guidance from pain or palliative care special-
ists. Certain medications (ie, methadone or selective norepinephrine
reuptake inhibitors) or invasive approaches (ie, intrathecal pumps,
regional blocks, and surgical or radiotherapeutic approaches to pain
control), as well as the management of chronic pain, particularly in
adolescents, often requires consultation with or referral to pain and
palliative care specialists. The optimal management of pain includes
addressing psychosocial and spiritual distress and making efforts at
enhancing a child’s function.

Opioids have no ceiling doses. Dose escalation should proceed
until the pain is controlled, provided that there are no unacceptable
side effects. Children on long-term opioid treatment often receive
surprisingly high doses yet, provided the treatment is successful in
controlling pain, are comfortable and functional. Intolerable pain is
more easily prevented than relieved, and efforts should be directed at
“staying ahead of the pain” Anticipated side effects of opioids include
constipation, pruritus, and nausea/vomiting. The pruritus and nau-
sea and vomiting are usually short-lived, disappearing in a week, but
constipation persists. All patients on opioids should receive sched-
uled doses of stool softeners and stimulant laxatives. As a general
rule, infants younger than 6 months should be started at one-third
the general pediatric dose.

Barriers exist in both patients and providers that prevent the opti-
mal use of opioids. Foremost is the concern about respiratory depres-
sion. In opioid-naive patients, this risk is minimized by appropriate
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dosing. Even in patients requiring dose escalation, the risk is low
and respiratory depression is preceded by sedation rather than an
abrupt event. When needed, naloxone can be used to reverse a wor-
risome respiratory effect, though at the cost of the return of pain.
Providers may also be unfamiliar with appropriate dosing, may not
view pain control as a priority of care, or may be worried about dif-
ficulties ensuring follow-up and ongoing assessment. Families, for
their part, may believe that pain is an inevitable part of the child’s
disease, may worry about the “symbolism” of starting a morphine
drip thereby hastening death, or may worry about addiction or the
stigma of having their child on such medications. Cultural and reli-
gious factors may also elicit reluctance. When these concerns arise,
they should be addressed directly. In truth, the greatest concern
should be to minimize suffering due to inadequately treated pain.

Parents and some providers may overestimate the benefit of dis-
traction in pain management. Distraction is best thought of as an
assessment tool and maybe an adjunct, but not a treatment, for pain.
If a child can be substantially distracted from their pain for a signif-
icant period, the pain need not be managed with medication. But
if their distress is apparent despite the distraction, the pain needs
pharmacologic intervention. What must be avoided is a distressed
child engaging in the distraction to please adults while their pain
goes unabated. Similarly, there is no place for the use of placebos in
the treatment of pain.

The World Health Organization Pain Relief Ladder (Figure 12-4)
is the most important guide to pain management in children. It pres-
ents a step-wise and additive approach to “capture” a child’s pain as
well as to augment the pharmacologic treatment of pain. The model
is premised on the slogan “by the ladder, by the clock, by the appro-
priate route, and with the child” “By the ladder” means that a child's
treatment is guided by their place on the ladder as determined by
the intensity of their pain and their response to previous medica-
tions. “By the clock” advises that pain needing ongoing attention
should be treated with scheduled doses every 3 to 6 hours and not
on an as-needed (prn) basis. “By the appropriate route” means by

Pain relief
STEP 3 Opioid for moderate to severe pain
Pain persisting
STEP 2 Opioid for mild to moderate pain

Pain persisting

Non-opioid

Figure 12-4. World Health Organization’s Analgesic Ladder: A Systematic
Approach to Pain Management at End of Life. From World Health
Organization, 1992. Available at http://www.who.int/cancer/palliative/
painladder/en/.

STEP 1
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the least invasive route necessary to ensure control of a child’s pain.
Generally, this can be achieved with oral medications, though intra-
venous (IV) or subcutaneous medications may be required at times.
Intramuscular medications are to be avoided because they are painful
and erratically absorbed. “With the child” means that regular assess-
ment of the child, the many aspects of their pain, and their response
to treatment must be ongoing.

Children with mild or moderate pain, or those who have not been
on any analgesic medication, are managed with acetaminophen and
ibuprofen or intravenously with ketorolac (Step 1). Adjuvants may
be added if appropriate (see below). Acetaminophen can be given
orally or rectally. An IV form of acetaminophen is currently being
introduced into the US market. Compounded ibuprofen can be given
rectally, though its efficacy is still under study. The topical applica-
tion of these agents in ketoprofen cream or aspirin cream may also
be of benefit. All nonsteroidal anti-inflammatory drugs (NSAIDs)
have ceiling doses and gastrointestinal toxicities. Except for acet-
aminophen all affect platelet function.

Adjuvants are non-analgesic medications that are helpful in the
management of a child’s pain. For example, a medically fragile child’s
anxiety may potentiate their pain and distress even at Step 1. A ben-
zodiazepine may be helpful in such cases. A lidocaine patch can help
with some somatic pain. Certain forms of mild to moderate pain
(ie, neuropathic pain) may be adequately addressed with gabapen-
tin or pregabalin and can spare opioids either in part or completely.

Step 2 addresses children with moderate to severe pain and
involves the addition of opioids to the treatment plan (Table 12-1).
It recommends “weak opioids,” which is controversial since codeine
is the agent generally intended. There is a growing body of litera-
ture to suggest removing codeine from consideration. Research has

shown that codeine may be a weaker analgesic than a standard dose
of many NSAIDs and it has a ceiling effect. Its oral bioavailability is
widely unpredictable at 15% to 80%. Most importantly, codeine is
a prodrug, which must be metabolized by the liver into morphine.
This is problematic because it is estimated that 35% of children do
not metabolize codeine in the anticipated way, leading to great uncer-
tainties in a calculated effect. As an alternative, tramadol has been
shown to be effective and safe in children, though it should not be
used in children with seizures. Often, Step 2 involves the use of oral
oxycodone with a non-opioid analgesic.

When pain persists or worsens, Step 3 advocates for a strong
opioid. Hydromorphone, morphine, or oxycodone is a typical initial
choice. Doses are escalated until pain is controlled, using the least
invasive form of administration necessary. This step may involve the
addition of controlled-release preparations of opioid or methadone,
while using shorter-acting agents for breakthrough pain. To calcu-
late the prn dose for breakthrough pain, a rule of thumb is that the
prn dose is 10% to 15% of the 24-hour total opioid dose or its equiv-
alent, given every 1 to 2 hours.

An in-depth discussion of methadone and fentanyl exceeds the
scope of this chapter, but it is worth making several points about
them. Neither have active metabolites, making them important
options for patients with renal failure where accumulated metab-
olites from other opioid agents can cause myoclonus, confusion, or
hyperalgesia. Fentanyl, a potent analgesic, is available in a transder-
mal patch, which is an important non-1V, non-oral option for chil-
dren having difficulty swallowing. They must have adequate body
fat, because the drug is deposited across the rate-limiting membrane
into fat reservoirs and is absorbed from that reservoir into the child’s
bloodstream. Methadone has some distinct analgesic advantages. It

Drug Name Initial Oral Dosing Initial IV Dosing Preparations Comments
Tramadol (<50kg): 1-2mg/kg PO g Not available in US 50- or 100-mg tablets, can be com- | Maximum dose of 8 mg/kg/day
3—6 hours pounded into suspension or if >50 kg 400 mg/day
(>50kg): 50-100 mg PO q May be administered PO or PR
3-6hours
Oxycodone 0.1-0.2 mg/kg q 46 hours NA 1-mg/mL and 20-mg/mL solutions; | Available in controlled-release
5-,10-, 15-, 20-, or 30-mg tablets tablets (OxyContin)
May be administered PO,
sublingual, or PR
Morphine 0.15-0.3 mg/kg q 4 hours 50-100 pg/kg g 2-4 hours | 2-mg/mL, 4-mg/mL and 20-mg/ May be administered PO, IV,
Continuous infusion mL solution sublingual, or PR
10-30 pg/kg/hour 10-, 15-,30-mg tablets Available in controlled-release
5-, 10-, 20-, 30-mg suppository tablets (MSContin)
Hydromorphone | 60 pg/kg q 3—4 hours 15-20 pg/kg q 4 hours 1-mg/mL oral solution May be administered PO, IV,
Continuous infusion5pg/ | 2-,4-, 8-mg tablets, 3-mg sublingual, or PR
kg/hour suppository Controlled-release tablets not
available in US

Abbreviations: IV, intravenous; PO, orally; PR, far point of accommodation; q, every.



is inexpensive, its half-life allows for more convenient twice-a-day
or 3-times-a-day dosing, and it is especially helpful in treating neu-
ropathic pain. It is complicated to dose, however, and its long and
variable half-life make it a more complicated choice for those not
familiar with its use.

The management of moderate and severe pain over time can lead
to the development of difficult unintended effects, including seda-
tion, nausea and vomiting, pruritus, or urinary retention. At high
doses or when metabolites accumulate, patients may develop delir-
ium, myoclonus, or hyperesthesia. Opioid rotation can be very help-
ful in these situations. This method involves converting one form of
opioid to an equivalently analgesic dose of another. Doses can be
calculated using equianalgesic dosing charts (Table 12-2). A critical
concept in the conversion is allowing for incomplete cross tolerance.

Rotation of the opioid agent (ie, using a different opioid) holds the
promise of maintaining analgesia with lesser amounts of the newly
introduced drug and eliminating side effects. Tolerance is the term
used to describe the need over time for greater amounts of a spe-
cific opioid to achieve the desired analgesic effect. While there is no
ceiling dose for opioids, with higher doses there may be an accom-
panying increase in adverse effects (ie, the emergence of the intoler-
able side effects noted above, the accumulation of toxic metabolites,
or high costs due to the required amounts of the drug). Because of
differences in receptor binding between opioids, the cross tolerance
from one opioid to another is not complete. An equianalgesic dose
of another opioid will require less of the medication and achieve a
more favorable balance between analgesia and side effects.

The reduction in equianalgesic dosing for cross tolerance is
between 25% and 50%, usually about one-third. In cases of poorly
controlled pain, a lesser reduction is appropriate. The steps in a
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rotation are (1) calculating the daily dose of current opioid in oral
morphine equivalents, (2) determining the equianalgesic dose of the
agent to be introduced, (3) reducing the calculated amount by one-
third to allow for cross tolerance, and (4) dividing the total daily dose
into the units of bolus dosing or continuous infusion.

For example, a child is receiving 120 mg oxycodone and 80 mg
total prn morphine orally each day. He vacillates between barely ade-
quate pain control and over-sedation. He is no longer able to walk.
The decision is made to rotate his opioid to IV hydromorphone. A
dosage of 120 mg oxycodone is equivalent to 180 mg oral morphine
(oxycodone is 1.5 times more potent than oral morphine) and, when
added to the 80 mg oral morphine being used prn, the equivalent
daily dose of oral morphine is 260 mg. Parenteral hydromorphone is
20 times as potent as oral morphine, so the equianalgesic amount of
parenteral hydromorphone is 13 mg. Reducing by one-third for cross
tolerance but rounding up given the barely adequate pain control,
the total daily equianalgesic dose of parenteral hydromorphone is 9
mg. That can be divided by 24 to determine the hourly infusion rate
of a continuous IV infusion (375 pg/hour) or divided by 6 to deter-
mine the bolus dose to be given every 4 hours (1.5 mg). Finally, to
determine a prn dose, 10% to 15% of the daily hydromorphone dose
is 1 mg, offered every 1 to 2 hours.

Physicians lacking experience in pain management often worry
about the difficulty of addressing uncontrolled pain. In addition to
feeling distress about their patients’ discomfort, physicians are con-
cerned that an escalation in medication will make the child apneic
and unnecessarily hasten death. Because expert and effective man-
agement is a critical skill in the care of seriously ill children, espe-
cially those facing the end of life, the primary care physician may
choose to consult with palliative care or pain treatment specialists to

Oral/Rectal Equianalgesic Dose
Drug Route Parenteral Route Conversion Ratio to Oral Morphine of Oral Morphine
Morphine sulfate | 30 mgoforal | 10 mg of parenteral | Parenteral morphine is 3 times as potent as oral morphine. 30mg
morphine morphine
Oxycodone 20mgoforal | NA Oral oxycodone is roughly 1.5 times more potent than oral 30mg
oxycodone morphine.
Hydrocodone 20mgoforal | NA Oral hydrocodone is roughly 1.5 times more potent than oral 30mg
hydrocodone morphine.
Hydromorphone | 7 mg of oral 1.5mg of parenteral | Oral hydromorphone is about 4-7 times as potent as oral morphine. | 30 mg
hydromorphone | hydromorphone Parenteral hydromorphone is 20 times as potent as oral morphine.
Fentanyl NA 15 pg/hour Transdermal fentanyl is approximately 80 times as potent as 30mg
morphine
(This is based on studies converting from morphine to fentanyl.
Currently, there are no empirical studies converting fentanyl to
morphine.)

*Adapted from http://endoflife.stanford.edu/M11_ pain_control/equivalency_table.html. © End of Life Curriculum Project, a joint project of the US Veterans Administration and SUMMIT, Stanford University

Medical School. Used with permission.
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ensure that the child’s needs are adequately addressed. Alternatively,
hospice medical directors can provide palliative care consultations
if hospital-based teams are not available.

The risk of respiratory depression while using an accepted esca-
lation rationale is actually quite small. Patients may fall asleep when
their pain is “captured,” but this is generally due to exhaustion related
to the pain. Even in mild to moderate pain, patients do not notice a
change in dose increases when they are less than 25% above base-
line. In cases of moderate to severe pain, a dose escalation of 50%
to 100% is appropriate. Research has shown that pain relief can be
achieved quickly with a rapid medication escalation under close
supervision. The recommended approach is to provide doses every
10 minutes, increasing by 50% every third dose, until the symptom
is relieved. For instance, using the previous example, 1 mg hydro-
morphone would be given, then repeated 10 minutes later, then fol-
lowed 10 minutes later by 1.5 mg hydromorphone, then repeated 10
minutes later, etc, until the pain is adequately controlled. The pain
is generally “captured” within 30 to 40 minutes.

The management of neuropathic pain presents a considerable
challenge. The source of neuropathic pain is the insult or dysfunction
of the central, peripheral, or autonomic nervous system. Pediatric
patients may experience this pain due to degenerative CNS processes
or injury, as well as treatment-related injuries to the nervous system
from drug toxicities, radiation therapy, or surgery. Infection may
also cause neuralgia. Children describe neuropathic pain as jolts of
burning, stabbing, or shooting. It also causes allodynia, dysesthesia,
and hyperalgesia. The results of various approaches to the treatment
of neuropathic pain are mixed, and a multimodal approach, includ-
ing an emphasis on physical therapy and more than one therapeutic
agent, is recommended. Adjuvant medications are offered as a first
line in children, with gabapentin beginning at 10 mg/kg/day divided
3 times a day and titrating upward to doses as high as 60 mg/kg/day.
Strong opioids may be included in an appropriate regimen. Tricyclic
antidepressants tend to be used less for children in the management
of neuropathic pain due to concerns of arrhythmia risk.

Dystonia and neuroirritability, while not properly neuropathic
pain, present similar challenges in children with neurodegenerative
conditions. Generalized dystonia is a condition in which there are
sustained, erratic, painful muscle contractions that cause twisting
and repetitive movements or abnormal postures. Neuroirritability is
a term used to describe the difficulty in settling and persistent cry-
ing seen in some cognitively impaired children with metabolic and
neurodegenerative conditions. These symptoms are distressing and
often occur in children whose impairments make an assessment of
their experience difficult. Benzodiazepines, typically diazepam, are
the first line for dystonia (Table 12-3). Trihexyphenidyl is also com-
monly considered, as is valproate, baclofen, carbamazepine, or tetra-
benazine. In severe, intractable cases, the implantation of deep brain
stimulators is being increasingly considered, although the empiric
basis for that decision is most unclear. Anticonvulsants are the main-
stay in the treatment of neuroirritability. Phenobarbital is often the
first medication tried. The treatment of these conditions is gener-
ally determined in consultation with a child neurologist.

Management of Non-Pain Symptoms
(Table 12-3)

Dyspnea

There are many similarities between the treatment of severe dyspnea
and severe pain. Dyspnea is caused by increased work of breathing,
hypoxia, and hypercapnia, and the driving desire of the brain to
relieve them. Experientially, it may cause a feeling similar to being
under water too long and needing to surface. Like pain, it has a phys-
ical basis but the distress is potentiated by psychological, interper-
sonal, and existential aspects. After oxygen, opioids are the treatment
of choice and they are dosed at one-third of the dose for pain treat-
ment. While this is another situation where inexperienced physi-
cians are typically worried about worsening the patient’s condition
by causing respiratory depression, there is strong evidence for its
effectiveness in alleviating dyspnea. Due to the anxious state dyspnea
often causes and the fact that anxiety worsens dyspnea, an appropri-
ate dose of a benzodiazepine is also helpful, although never as the
principal medication. Simple environmental measures, such as the
breeze from an electric fan on the patient’s face, also cause relief.

Nausea and Vomiting

Nausea and vomiting are common symptoms in children with com-
plex illnesses or facing the end of life, and a significant source of dis-
tress and discomfort. They can have different etiologies, principally
gastrointestinal, CNS, or treatment-related. Children with neurologic
impairments can suffer from retching, and many of their medica-
tions have nausea among their side effects. Children are especially
vulnerable to anticipatory nausea, a conditioned behavioral response
in anticipation of a medication or procedure that has caused nausea
and vomiting in the past. Anorexia can be a symptom of low-grade
nausea. An approach to nausea and vomiting based on an under-
standing of the cause of the symptom exacerbation and understand-
ing the symptom mechanism can prove valuable. A careful history
and physical examination, with special attention to medications and
procedures, is crucial.

While a patient’s presentation may be complex, there are 4 path-
ways to nausea and vomiting. The vomiting center, which lies in
the brain stem, receives input from the chemoreceptor trigger zone
(CTZ), the cerebral cortex, peripheral pathways in the gastrointesti-
nal tract, and the vestibular system. The CTZ responds to toxins (and
medications) in blood and spinal fluid; the cerebral cortex responds
to sensory input, anxiety, meningeal irritation, and elevated intra-
cranial pressure; peripheral pathways are stimulated by mechani-
cal stretch in obstruction and by mucosal injury; and the vestibular
system is affected by motion and labyrinth disorders. Each path-
way involves different neuroreceptors for mechanism-based ther-
apy to target.

The CTZ can be suppressed by the blockage of dopamine type 2
receptors with haloperidol, prochlorperazine, chlorpromazine, or
metoclopramide. Peripheral pathways can be addressed by identify-
ing the underlying cause and with the blockage of 5HT3 receptors by
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Symptom | Medication Starting Dose Comments
Dystonia Diazepam 0.5 mg/kg/dose IV/PO q 6 hours prn; initial dose May be irritating if given by peripheral IV
for children <5 years is 5 mg/dose, for children
=5 years dose is 10 mg/dose
Trihexyphenidyl 0.1 mg/kg/day PO Would initiate in consultation with child neurologist; not for children
<3 years; 2 mg/5 mL liquid available
Phenobarbital 3 mg/kg/d PO Helpful with neuroirritability; many liquid concentrations
Baclofen 5mg PO tid, increase by 5 mg/dose prn Helpful with neuropathic pain and spasticity; abrupt withdrawal
may result in hallucinations and seizures; not for children <10 years
Nausea Metoclopramide 0.1-0.2 mg/kg/dose q 6 hours, up to 10 mg/dose Helpful when dysmotility an issue; may cause extrapyramidal
(prokinetic and mild nausea dosing) reactions, particularly in children following IV administration of
For chemotherapy-associated nausea 0.5-1mg/kg q high doses; contraindicated in complete bowel obstruction or
6 hours pr PO/IV/SC, give with diphenhydramine | Pheochromocytoma
Ondansetron 0.15 mg/kg/dose q 8 hours to max of 8 mg/dose Significant experience in pediatrics; good empiric therapy for nausea
Some institutions also use daily dosing for in palliative care population; higher doses used with chemotherapy;
chemotherapy oral dissolving tablet contains phenylalanine
Lorazepam 0.025 mg/kg up to 2 mg IV/P0 q 6 hours May be given sublingually; particularly helpful with anticipatory
nausea; avoid use in neonates
Scopolamine patch | 1.5 mg patch, change q 72 hours Good for motion-induced nausea/vomiting; handling patch and
contacting eye may cause anisocoria and blurry vision; may fold
patches but do not cut them
Prochlorperazine 0.4 mg/kg/day PO/PR divided q 8 hours Available in suppositories and 1 mg/mL syrup; not for children
<2years
Anorexia Megestrol acetate 10 mg/kg/day in 14 divided doses, up to 15 mg/ For children >10 years; acute adrenal insufficiency may occur with
kg/day or 800 mg/day. abrupt withdrawal after long-term use; use with caution in patients
with diabetes mellitus or history of thromboembolism; may cause
photosensitivity
(yproheptadine 0.25-0.5 mg/kg/d PO divided q 6 hours
Respiratory | Glycopyrrolate 0.04—0.1 mg/kg po q 4—8 hours Excessive drying of secretions can cause mucus plugging of airways;
secretions anticholinergic side effects possible
Scopolamine patch | 1.5-mg patch, change q 72 hours Excessive drying of secretions can cause mucus plugging of airways;
handling patch and contacting eye may cause anisocoria and blurry
vision; may fold patches but do not cut them
Atropine 1% One drop sublingual, titrate to effect
ophthalmic drops
Fatigue Methylphenidate Norms not established Daytrana patch can be helpful
Begin with a fraction of a 0.3 mg/kg/day

Abbreviations: IV, intravenous; PO, orally; PR, far point of accommodation; prn, as needed; g, every; SC, subcutaneous; tid, 3 times a day.

*Modified from Wolfe J, Ullrich C. Pain and symptom control in pediatrics. In: Walsh et al, eds. Palliative Medicine. Philadelphia, PA: Saunders Elsevier; 2008, with permission.

ondansetron. The cortex can be addressed with anxiolytics; attention
to sensory stimuli (smells, tastes); and, in cases of elevated intracra-
nial pressure, high-dose steroids. Dronabinol may also be helpful.
The vestibular system is managed by blocking muscarinic acetyl-
choline and histamine receptors with scopolamine, hyoscyamine,
and diphenhydramine. (Promethazine is useful in adults but is to be
avoided because of its implication in sudden death in some children.)

The causes of nausea and vomiting are often not pure but involve
multiple pathways. For instance, opioid-induced nausea and vom-
iting may be due to constipation or gastroparesis, stimulation of
the CTZ, or sensitization of the labyrinth. Choices must be made
about how to approach the possible causes in a step-wise man-
ner. The literature suggests that mechanism-based therapy is more
effective, employs a systematic approach that identifies all possible
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contributors, and encourages the treatment of underlying causes. It
uses medication in a targeted manner, lessening the risk of untoward
effects and oversedation. Finally, it is worth remembering that the
risk of extrapyramidal side effects is greater in children, and when
using high doses of metoclopramide or the phenothiazines, premed-
ication with diphenhydramine is recommended.

Anorexia

Anorexia is an anticipated symptom at the end of life. Some parents
have great difficulty with this symptom and can feel overwhelmed by
the loss of a concrete expression of their nurturing. They want their
child to eat to be better able to fight their illness. Food preparation
and feeding them is something concrete they can do for their child.
Dying children want to please their parents as much as healthy ones,
maybe more so. It is important to acknowledge the feelings behind
the desire of parents for their child to eat. Small portions of the child’s
favorite foods or new favorites he asks for may be comforting to all.

There are times earlier in an illness when it may be appropri-
ate to improve appetite. Cyproheptadine has a long history of safe
use in children and has been shown to be helpful in some cases.
Megestrol acetate has been shown effective in increasing weight,
but not muscle mass, and may be considered in children older than
10 years. Cannabinoids, while stimulating appetite, have not been
demonstrated to increase weight. Steroids, while likely to improve
appetite, often come at an unacceptable cost of irritability and
immunosuppression.

One other consideration related to feeding is whether children are
starving when they no longer have the desire to eat. Research com-
paring the “anorexia-cachexia syndrome” with starvation shows 2
very different metabolic states. Differences in energy expenditure,
protein synthesis and proteolysis, glucose metabolism, and hormonal
levels reinforce the view that anorexia-cachexia is a hypermetabolic
state, while starvation in healthy individuals is an effort by the body
to conserve itself. An understanding of this difference enables phy-
sicians to explain to parents how the disease is robbing the child’s
energy and that it is not the fault of their efforts or the lack of food.
In fact, research on adults dying of advanced cancer found that even
the patients who ate the most lost weight.

Respiratory Secretions

Respiratory secretions are a common symptom in seriously ill chil-
dren. Children with neuromuscular diseases and neurologic impair-
ment can have problems managing secretions. The presence of a
tracheostomy can further complicate matters. The use of suction
and cough assist machines is important, particularly in the setting of
acute respiratory illnesses that cause increased secretions. In children

at this stage of illness, drying agents (eg, glycopyrrolate, atropine,
scopolamine, or hyoscamine) are sometimes helpful, but they may
increase the risk of acute obstruction by thickening secretions and
causing mucus plugging.

Terminal secretions (the “death rattle”) are understandably very
distressing to parents. The child does not typically notice them. They
are not relieved by suctioning, but sometimes respond to reposi-
tioning. Drying agents are usually prescribed in this setting. There
is not much advantage to switching between agents if the effect
is not substantial, though more than one agent should be tried.
Glycopyrrolate stands alone among these agents as the only one that
does not cross the blood-brain barrier and thus is the least likely to
cause CNS effects.

Fatigue

Fatigue is a highly prevalent symptom at the end of life. In one study
of children with terminal cancer, 96% were found to have experi-
enced fatigue in their last month. This symptom is especially dis-
heartening because fatigued children may have the desire to do
things that provide a quality of life, but not be up to the task. Fatigue
may be due to illness, treatments, stress, isolation, poor sleep hygiene
and circadian disorientation, mood, or the lack of pleasure or activity.
The sedative effects of some medications certainly contribute. Sleep,
exercise, nutrition, anemia treatment, increased interactions, and
activity all have been shown to have a beneficial effect in decreasing
fatigue. Medical therapy with methylphenidate or modafinil may be
helpful, dosed at lower amounts than typically prescribed for atten-
tion-deficit/hyperactivity disorder.

CASE RESOLUTION

The patient lived for 4 more months, was never again admitted to the hospital
and, until her last days, remained engaged and as playful as her fatigue allowed.
Her primary care pediatrician teamed with the pediatric palliative care team at
the closest children’s hospital, and was assisted with many of the symptom man-
agement decisions. In her last days, she was on methadone, morphine boluses,
lorazepam, citalopram, gabapentin, ondansetron, Miralax, senna, and prn meth-
ylphenidate. Her pediatrician made home visits and remained available for evolv-
ing symptoms. She was in the child’s home at the time of her death, ensuring
comfort, declaring the death, and affirming the value of her life.
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CHAPTER 13

Complementary and
Alternative Medicine in
Pediatric Primary Care

Miriam T. Stewart, BA, and Erica Sibinga, MD, MHS

CASE STUDY

A 14-year-old girl is brought to your office to follow
up on her migraine headaches. She has no other signifi-
cant medical history, but has experienced intermittent
migraine headaches over the past few years. The head-
aches occur approximately weekly in the evenings, do
not wake her from sleep, and improve with ibuprofen 400
mg, as had been previously prescribed at your office. At

Questions

1. What are CAM therapies?

2. How does a provider explore if there are any CAM
approaches that are appropriate for the treatment of
chronic or recurrent conditions such as headaches in
a child or adolescent?

3. What s the best way to determine if a family is

this visit, the girl states that she wishes she didn't have to using CAM?
take medicine for her headaches. Her mother reports that 4. What is the best way to communicate with a family
a family friend has suggested acupuncture or herbs for the about CAM therapies?
headaches and asks whether there are other “complemen- 5. Whatis the best way to monitor the safety of CAM
tary and alternative medicine” (CAM) approaches that they approaches?
could try.

Complementary and Alternative Medicine Epidemiology

Complementary and alternative medicine (CAM) refers to a wide
variety of therapies that are not typically part of “conventional”
medical approaches. Conventional medicine (also called allopathic
or Western medicine) is the general approach of medical doctors
(MDs), doctors of osteopathy (DOs), and the allied health profes-
sionals. The specific therapies thought of as CAM versus allopathic
may change over time, as CAM practices may be incorporated into
allopathic medicine.

Complementary and alternative medicine therapies may be
used in a number of different ways. When CAM therapies are
used in addition to allopathic care, they are termed “complemen-
tary”; this is by far the most common way CAM therapies are used.
“Alternative” medicine refers to therapies used instead of allopathic
care. A small but growing number of practitioners are using both
allopathic and non-allopathic approaches, a practice referred to as
“integrative medicine”

The use of CAM has risen steadily over the past several decades and
now comprises a significant subset of health-related visits and expen-
ditures. In 2007 more than one-third (38.3%) of American adults
surveyed reported having used some form of CAM in the previous
12 months. As of 1997 the number of visits to CAM providers
exceeded those to primary care physicians, and out-of-pocket
expenditures for CAM, estimated at $33.9 billion per year. These
statistics demonstrate the importance of physician awareness of CAM
and support the routine inclusion of questions about CAM in the
medical history.

A growing body of evidence reveals that the pediatric population
is also using CAM. A large-scale survey of caregivers found that 1
in 9 children use CAM (11.8%). Higher prevalence, up to 60%, has
been found in certain populations, such as children with cancer, epi-
lepsy, sickle cell disease, and other chronic diseases. Adolescents are
more likely to use CAM than younger children, and CAM is more
often used in the Western United States than in other regions of the
country. Other factors associated with CAM use in children include
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parental education beyond high school; higher household income;
coverage by private health insurance; use of prescription medica-
tions; and number of health conditions, doctor visits, or school days
missed for illness in the past year. Non-Hispanic whites are more
likely to use CAM than Hispanics or blacks, though the strength of
this association diminishes when data are adjusted for confound-
ing factors. When worry about cost delays or prevents the receipt of
conventional medical care, children are more likely to use CAM. The
strongest predictor of CAM use in children is CAM use by a parent;
children whose parents use CAM are 5 times more likely to use CAM.
When discussing CAM with families who are using it for their chil-
dren, pediatricians need to be aware that parents may also be using
CAM.

Motivations for Using CAM

Complementary and alternative medicine can be used for health
maintenance, for symptomatic relief, as an adjunct to curative con-
ventional medical care, for relief from side effects of conventional
medical care, or in place of conventional medical care. Families
choose to use CAM for many reasons. Word of mouth and belief in
the efficacy of the treatment can be strong motivators. Some par-
ents express a desire for more options and feel a sense of empower-
ment in their parental role as a result of CAM use. Complementary
and alternative medicine may also be more congruous with a fami-
ly’s values, philosophies about health, and understanding of the basis
of disease. Parents may fear the side effects of conventional medi-
cines or be dissatisfied with the care their child receives in conven-
tional medical settings. Families may seek the additional personal
attention afforded by CAM providers. For some families, CAM offers
additional hope when conventional medical care fails. Underlying all
these motivations is the desire for the child’s health and well-being
and the quest for safe and effective treatments for disease. Physicians
and families can find common ground in this most basic of moti-
vations, which can inform conversations about both CAM and con-
ventional medical care.

CAM Categories

Complementary and alternative medicine therapies can be thought
of as falling into one of 5 categories: whole medical systems, mind-
body therapies, biomechanical therapies, bioenergetic therapies, and
biochemical therapies (Table 13-1). Besides whole medical systems,
these categories are chosen to reflect purported similarities in under-
lying mechanism of effect. A particular therapy may be used as part
of a whole medical system approach or on its own. For example, acu-
puncture may be part of an individualized, comprehensive tradi-
tional Chinese medicine (TCM) treatment approach, also consisting
of herbs and lifestyle recommendations. Or a standardized acupunc-
ture treatment may be used without evaluation and treatment by a
TCM provider, in which case it can be thought of as a bioenergetic
therapy. Additionally, a particular therapy may belong to more than
one category, for example herbal preparations may have both a bio-
chemical and a placebo (mind-body) effect.

Whole Medical Systems

Whole medical systems, including allopathic medicine, are whole-
system approaches to treatment, consisting of an underlying the-
ory of healing, standardized training, and diagnostic and treatment
approaches reflective of the underlying theory. For instance, TCM is
based on the theory that illness and symptoms result from yin-yang
energy imbalances. These energy imbalances are diagnosed through
history and physical examination and treated by altering the energy
balance using acupuncture (or other mechanical or thermal stimuli),
herbs, and lifestyle changes (diet, sleep, physical activity).

Mind-Body Therapies

These therapies are intended to enhance the mind’s ability to benefit
health. A number of mind-body therapies are integrated into allo-
pathic treatment, such as psychotherapy, group therapy, imagery,
and biofeedback. Others are still considered CAM, such as medita-
tion and hypnotherapy.

Biomechanical

Biomechanical therapies aim to improve health through physical
manipulation of the body. This may involve working with muscles,
as with massage, or spinal alignment, as with chiropractic and osteo-
pathic approaches. Massage therapies range from relatively light
muscle work to deep tissue massage, as well as physical therapy to
work with muscles and joints. Spinal manipulation therapies are
used commonly in the United States and are most often practiced
by chiropractors or DOs.

Bioenergetic

Bioenergetic therapies are directed at improving health through alter-
ing the body’s energy as it runs through, on, or around the body. As
allopathic training does not include the concept of energy in this way,
bioenergetic therapies tend to draw skepticism from allopaths. With
increasing scientific evidence for its beneficial effects, acupuncture is
purported to affect the body’s vital energy (gi) as it courses through
energy channels, called meridians. In 1997 a National Institutes
of Health (NIH) consensus panel declared the evidence sufficient
for integration of acupuncture into a number of allopathic treat-
ments, including the treatment of chemotherapy-associated nau-
sea and emesis, anesthesia-associated nausea and emesis, and pain
syndromes. Homeopathic remedies are theoretically bioenergetic
therapies, as the “ingredients” are successively diluted beyond the
point of significant molecular presence; therefore, it is the resulting
change in the energy of the diluents (sometimes called the “mem-
ory of the molecule”) that is responsible for the therapeutic effect.
Additionally, a number of therapies aim to affect energy at or near
the surface of the body, including therapeutic touch and Reiki, which
involve a trained practitioner identifying the energy imbalance and
directing his or her own energy to improve the patient’s energy bal-
ance and promote healing.



Whole Medical Systems

Modality Description: At a Glance Licensure and Regulation
Traditional Chinese « Originated in China more than 5,000 years ago; rooted in the Taoist philosophy. « Most states license acupuncture, but vary in their inclusion of other TCM treatments in
medicine (TCM) « Views the human body and mind as an integrated whole in which tissues, organs, and parts licensure.
function interdependently. « Acupuncture and TCM schools are accredited by the federally recognized Accreditation
- Yin-yang theory—the concept of 2 opposing but interdependent forces that shape the world— | Commission of Acupuncture and Oriental Medicine.
is a core principle. Health and disease relate to balance between yin and yang in the body.
- Treatments to restore balance include herbs, massage, acupuncture (see page 72), diet,
and exercises such as tai chi (see page 72) and gi gong.
Ayurveda - Originated in India several thousand years ago and is still used by 80% of the population either | - Ayurvedic medicine is not accredited in the United States, though several states have
exclusively or in combination with Western medicine. accredited ayurvedic schools.
» Health and disease are thought to relate to a person’s constitution (prakriti), which is composed | < InIndia, ayurvedic medicine can be studied at the bachelor’s and doctorate level.
of a unique combination of the 3 life forces (doshas). Imbalances between the doshas can lead
to disease.
- Treatments are tailored to the individual’s unique constitution and are aimed at eliminating
impurities, reducing symptoms, increasing resistance to disease, reducing worry, and increasing
harmony in the patient's life.
« Treatments include herbs, vitamins and minerals, massage, yoga (see page 70), enemas, and
specialized diet and lifestyle recommendations.
Naturopathy « Developed in Germany and the United States in the late 19th—early 20th centuries. «Naturopathic physicians (ND or NMD degrees) complete a 4-year graduate-level pro-
« (entral belief is that nature has healing power and practitioners view their role as supporting gram at a naturopathic medical school accredited by the Council on Naturopathic
the body’s inherent ability to restore health. Medical Education, which is recognized by the US Department of Education. States
- Naturopathic practitioners strive to use the most natural and the least invasive approach to vary in their licensing of naturopathic physicians and the scope of naturopathic prac-
restore and maintain health. tice, including the ability to prescribe drugs, perform minor surgery, and assist in
« Treatment modalities used by naturopaths include nutrition, vitamins and minerals, herbal childbirth.
medicines, homeopathy (see page 72), therapeutic massage and joint manipulation, hydro- + The American Association of Naturopathic Physicians (www.naturopathic.org) is the
therapy, exercise, and lifestyle counseling. national professional society of naturopathic physicians.
Native American « Broad term that encompasses the healing traditions of hundreds of indigenous tribes. Has been | « There is no government oversight of education or licensure for Native American
healing practiced in North America for more than 40,000 years. healers.

«(an combine religion, spirituality, herbal medicine, shamanic healers, purification activities, and
symbolic rituals in the treatment of medical and emotional problems. Treatments may be indi-
vidual or may involve the entire community.

« Treatment is often a slow process that is spread over days and weeks. There is a strong belief in
the therapeutic value of the relationship with the healer.
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There are numerous branches or paths of yoga.

Derived from the Sanskrit word meaning “union,” yoga strives to connect the body, breath, and mind with
the goal of energizing and balancing the whole person.

Yoga practice can be individual or class-based and consists of physical postures (asanas), breathing exer-
cises, and meditation.

Yoga is used for maintaining health and has also been studied in a wide variety of conditions, including
anxiety, arthritis, asthma, cancer, back pain, diabetes, heart disease, pregnancy (when modified for preg-
nancy), and chronic headaches.

Modality Description: At a Glance Licensure and Regulation
Meditation/ « There are many types of meditation, most of which originated in ancient religious and spiritual traditions. | « There is a broad diversity of meditation practices, each of which may have its own
mindfulness Some of these include mindfulness meditation, transcendental meditation, and Zen Buddhist meditation. training programs and certification policies.

« Inmeditation, a person learns to focus attention. Some forms of meditation instruct the practitioner to - There is no national or state-based accreditation for meditation practitioner edu-
become mindful of thoughts, feelings, and sensations and to observe them in a nonjudgmental way. cation or licensing. However, meditation programs may be eligible for continuing

« Meditation is believed to result in a state of greater calmness, physical relaxation, and psychological bal- education credits toward licensing for health professionals.
ance, and can change how a person relates to the flow of emotions and thoughts. « The University of Massachusetts Center for Mindfulness in Medicine, Health Care,

« Meditation has been studied in a variety of populations and is used for general wellness and for various and Society ( www.umassmed.edu/cfm) is the oldest and largest mindfulness
health problems, including anxiety, pain, depression, stress, insomnia, and physical or emotional symp- program associated with an academic institution and is a source for training and
toms that may be associated with chronicillnesses such as AIDS and cancer. research on mindfulness and mind—body medicine.

Hypnotherapy | - Hypnotherapists use exercises that bring about deep relaxation and an altered state of consciousness, also | « Most hypnotherapists are licensed medical doctors, registered nurses, social work-
known as a trance. ers, or family counselors who have received additional training in hypnotherapy.

- Through hypnosis, people learn how to master their own states of awareness. By doing so they can affect Several national bodies provide training certificates.
their own bodily functions and psychological responses. « The American Society of Clinical Hypnosis (www.asch.net) is the largest organi-

g « Hypnotherapy has been studied for a number of conditions, including state anxiety (eg, before medical zation of health professionals using clinical hypnosis and provides hypnotherapy
‘§_ procedures or surgeries), headaches, smoking cessation, pain control, hot flashes in breast cancer survi- training.
g vors, and irritable bowel syndrome. It is also used in managing pain during childbirth.
-§‘ Biofeedback « Technique that trains people to improve their health by controlling certain bodily processes that normally | « The Biofeedback Certification International Alliance (BCIA) certifies individuals who
_‘2 happen involuntarily, including heart rate, blood pressure, muscle tension, and skin temperature. have met their educational and training standards, which include didactic training,
-§ - Biofeedback practice involves attaching the patient to electrodes (or other monitoring device) that moni- supervision hours, patient sessions, and case presentations.
tor the desired process (eg, muscle tension, skin temperature). The therapist leads the patient in exercises | « Pelvic floor muscle dysfunction is a subspecialty within biofeedback that provides
designed to assist them in controlling the desired variable, while the electrodes provide real-time feed- specialized training. Only licensed health care providers may apply for certification
back on the patient’s success. in this specialty.

« Biofeedback is used in a variety of conditions, including high blood pressure, headaches, chronic pain, and

urinary incontinence.
Yoga - Yoga practice was developed in ancient India, with fully developed practice appearing around 500 BC. - There is no government oversight of yoga training or practice.

« There are numerous organizations and training programs in the United States and
worldwide that offer training.

« The Yoga Alliance is the most widely recognized educational and professional orga-
nization for yoga in the United States. It accredits yoga training programs based
on a minimum training standard. Teachers who complete Yoga Alliance accredited
training are eligible to register as Registered Yoga Teachers (RYT).
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Modality

Description: At a Glance

Licensure and Regulation

Biomechanical

Chiropracty « Developed in the United States at the end of the 19th century. « Chiropractic practitioners must meet the licensing and continuing education

- Based on the notion that the relationship between the body’s structure—most notably the alignment of requirements of the states where they practice.
the spine—and its coordination by the nervous system affects health. « Al states require chiropractors to complete a Doctor of Chiropractic degree at an

« People most often seek chiropractic care for musculoskeletal complaints (back, neck, and shoulder pain), accredited college.
headaches, and extremity problems. « The American Chiropractic Association (www.acatoday.org) is the largest profes-

« Hands-on spinal adjustment and manipulation is a core treatment in chiropractic care, but treatment sional organization representing chiropractic doctors.
can also include heat and ice; electrical stimulation; exercise; and counseling about diet, exercise, and
lifestyle.

Osteopathy « Developed in the United States at the end of the 19th century. « Doctors of osteopathy (DOs) complete a 4-year training program in conventional

« (Core principle is that disease and illness begin with structural problems in the spine and resulting abnor- medicine and osteopathy and also complete medical residencies in their specialty
malities in the function of the nervous system. of choice.

« Doctors of osteopathy receive conventional medical training, but are also trained in osteopathic manip- | « DOs are recognized for full practice rights in all 50 states once they are licensed.
ulation techniques and craniosacral therapy, both of which involve hands-on manipulation of bonesand | - The American Osteopathic Association (www.osteopathic.org) is the primary pro-
tissues. fessional organization and accreditation agency for osteopathy in the United States.

« People seek care from osteopathic doctors both for conventional medical care and specifically for muscu-
loskeletal conditions.

Massage « Massage therapy has been in use for thousands of years in diverse cultures, including China, Japan, India, | - Most states have laws requlating massage therapy and typically require a minimum
therapy Egypt, and Europe. number of training hours and passage of a national exam. Massage training can be

« The term “massage therapy” encompasses more than 100 distinct techniques, but the core practice is accredited by state boards or by an independent agency.
manipulation of the muscles and soft tissues of the body using the hands and fingers. - The National Certification Board for Therapeutic Massage and Bodywork certifies

« People use massage for general wellness, as well as in a wide range of conditions including sports inju- massage practitioners who pass a national examination.
ries, stress, pain, musculoskeletal complaints, anxiety, and depression. « The American Massage Therapy Association (www.amtamassage.org) is the

nation’s largest professional organization for massage practitioners.
The Feldenkrais | « A method of somatic education that uses gentle movement and directed attention to movement patterns | « Feldenkrais practitioners must complete 700-800 hours of training over 3—4 years
Method in order to expand movement options and improve functioning. in order to apply for certification. Certification and training is governed by the

« Treatment can be carried out via verbal guidance in a class setting or with hands-on gentle manipulation. Feldenkrais Guild of North America (www.feldenkrais.com).

« People use Feldenkrais to maintain well-being and enhance performance in performing arts and « There is no government oversight of training or licensure.
athletics, as well as in the treatment of a variety of conditions including multiple sclerosis, stroke, cerebral
palsy, and repetitive stress injuries.

Alexander « Educational method whose emphasis is on changing faulty postural habits in order to improve mobility | « In order to be certified by the American Society for the Alexander Technique (www.
Technique and performance. amsatonline.com), practitioners must complete 1,600 hours of training over 3

« Treatment has 2 components: table work (hands-on manipulation) and guided activity, in which the
practitioner observes the person in action and gives verbal, visual, and physical cues to help the person
perform the activity with greater ease.

« People use the Alexander Technique for improved performance in performing arts and sports as well as in
the treatment of musculoskeletal problems, repetitive stress injuries, and chronic pain.

years.
- There is no government oversight of training or licensure.
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Based on the idea that there is a universal energy that supports the body’s innate healing abilities.
Practitioners seek to access this energy, allowing it to flow to the body and facilitate healing.

During treatment, the practitioner’s hands are placed lightly on or just above the client’s body, palms
down, using a series of 12—15 hand positions to promote the flow of energy. Each position is held for

2-5 minutes.

People use Reiki for relaxation, stress reduction, symptom relief, and general well-being. It can also be used
to help promote peace at the end of life.

Modality Description: At a Glance Licensure and Regulation
Acupuncture |« Acupuncture is a modality of TCM (see page 69). The earliest recorded use of acupuncture dates from 200 BCE. | « Most states require a license to practice acupuncture, though licensing and educa-
« The core principle of acupuncture is the belief that a particular type of life force or energy (gi) circulates tion standards vary from state to state. Licensure confers the title of LAc.
through the energy pathways (meridians) in the body. Qi maintains the dynamic balance of yinand yang. | « In 1997 the National Institutes of Health recognized acupuncture as a mainstream
An imbalance of gi can cause symptoms and disease. medicine healing option with a statement documenting the procedure’s safety and
« Acupuncture treatment involves stimulation of specific points along the meridians using pressure (acupres- efficacy for treating a range of health conditions.
sure), thermal energy (moxibustion), or very fine acupuncture needles. « The American Academy of Medical Acupuncture (http://www.medicalacupunc-
+ Acupuncture has been studied in a variety of conditions, including chronic pain, post-surgical recovery, chemo- ture.org/) maintains a database of licensed physicians who are also trained to per-
therapy-related nausea, musculoskeletal problems, headaches, addiction, asthma, and menstrual problems. form acupuncture.
Tai chi - Originated in ancient China as a component of TCM. - No licensing or government accreditation exists for the training or practice of tai
- Rooted in the principles of yin-yang balance and the balanced flow of a vital life force or energy (gi). chi.
« There are many different styles, but all involve slow, deliberate movements that flow into each other. « There are a variety of organizations that offer training programs and certification
Meditation, deep breathing, and maintenance of good posture during continuous movement are foci of the for tai chi.
practice.
+ People use tai chi to improve overall fitness, balance, coordination, and agility. It is also used for chronic
. pain, gout, heart disease, high blood pressure, arthritis, osteoporosis, diabetes, headaches, and sleep
E disorders.
g Reiki + Developed in Japan in the early 20th century. «No licensing or government accreditation exists for the training or practice of Reiki.
S

Multiple organizations offer training programs and certifications.

Homeopathic
remedies

Developed by a German physician at the end of the 18th century.

Based on 2 core principles: (1) the principle of similars (“like cures like”) states that a disease can be cured
by a substance that produces similar symptoms in a healthy person and (2) the principle of dilutions
(“law of minimum dose”) states that the lower the dose of the medication, the greater its effectiveness.
Homeopathic remedies are so dilute that few or no molecules of the healing substance remain in the dilu-
ent. Itis believed that the substance has left its imprint, which stimulates the body to heal itself.
Homeopathic remedies are derived from natural substances that come from plants, minerals, or animals.

Homeopathic remedies are prepared according to the guidelines of the
Homeapathic Pharmacopeia of the United States, which was written into federal law
in 1938.

The US Food and Drug Administration requires that homeopathic remedies meet
legal standards for strength, purity, and packaging, but since they contain little

or no active ingredient, they do not have to undergo the same safety and efficacy
testing as other over-the-counter medications.

If a homeopathic remedy claims to cure a serious disease such as cancer, it needs to
be sold by prescription.
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http://www.medicalacupuncture.org/

Modality Description: At a Glance Licensure and Regulation
Therapeutic | » Developed in the 1970s in the United States. « No licensing or government accreditation exists for the training or practice of ther-
-2 | touch « Based on the belief that problems in the patient’s energy field that cause illness and pain can be identified apeutic touch.
% and rebalanced by a healer. « Multiple organizations offer training programs, including some hospitals.
§ « The technique consists of using the hands to release harmful energy and direct healthy energy for healing | - Many therapeutic touch practitioners are nurses or other licensed health
5 purposes. During a session, the hands are held 2—6 inches away from the body and there is no direct physi- professionals.
cal contact between practitioner and patient.
Herbal «Herbal medicine refers to using a plant’s seeds, berries, roots, leaves, bark, or flowers for medicinal « Inthe United States, herbal supplements are classified as dietary supplements and
medicine purposes. thus can be sold without being tested to prove they are safe and effective. They
« Plants have been used for medicinal purposes since long before recorded history in a wide range of human must be made according to good manufacturing practices.
cultures. « Inthe United States, no organization requlates the manufacture or certifies the
« According to the World Health Organization, 80% of the world’s population relies on herbal medicines for labeling of herbal preparations.
some part of their primary care. Nearly one-third of Americans use herbs.
« The most commonly used herbal supplements in the United States include echinacea, St John's wort,
gingko, garlic, saw palmetto, ginseng, golden seal, chamomile, feverfew, ginger, valerian, evening prim-
s rose, and milk thistle.
§ « Herbal remedies are used in conventional medicine as well as in a variety of complementary and
:SE. alternative medicine practices, including naturopathy, TCM, ayurveda, and Native American healing.
«Q Many people also use herbal remedies on their own, without the advice of a health practitioner.
Dietary « Dietary supplements contain one or more dietary ingredients, including vitamins, minerals, herbs, or + In the United States, dietary supplements can be sold without being tested to
supplements amino acids, or their constituents. Herbal medicines are considered a subset of dietary supplements in the prove they are safe and effective. They must be made according to good manufac-
United States. turing practices.
« Some dietary supplements have been proven to prevent or treat disease (eg, folic acid in the prevention of | « In the United States, no organization regulates the manufacture or certifies the
neural tube defects, and calcium and vitamin D in the prevention of osteoporosis), while other claims about labeling of dietary supplements.
dietary supplements are unproven.
« The most commonly used dietary supplements are fish oil, echinacea, flaxseed, ginseng, multivitamins,
vitamins E and C, calcium, and B-complex vitamins.

?Information in this table is adapted from the Health Topics pages at the National Center for Complementary and Alternative Medicine Web site (http://nccam.nih.gov/health/atoz.htm), the University of Maryland Alternative Medicine Index (www.umm.edu/altmed), and
The American Cancer Society’s Complementary and Alternative Medicine Index (http://www.cancer.org/Treatment/TreatmentsandSideEffects/ComplementaryandAlternativeMedicine/index).
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Biochemical

These therapies are intended to improve health through their bio-
chemical effects. Conceptually related to the biochemical mechanism
of effect of allopathic medications, herbal remedies and dietary sup-
plements have a few important differences. First, herbal remedies are
by nature complex mixtures of chemicals, so their effects are likely
due to multiple biochemical reactions. Second, there is currently no
federal regulation or oversight of the production of herbs or sup-
plements in the United States, as there is with pharmaceuticals, so
quality control is extremely variable. Third, safety concerns are not
addressed before they are available commercially to consumers, as
with pharmaceuticals, but only after products are on the market and
adverse events are reported to the US Food and Drug Administration
(FDA). Because of the lack of oversight of both production and pre-
market safety, it is important for practitioners to research not only
the evidence for an herb’s effect and potential adverse effects, but also
the particular formulation’s production and quality control.

Approaching CAM Use From an Allopathic
Perspective

As with any treatment option, the safety (risks) and efficacy (bene-
fits) of a CAM modality must form the basis for therapeutic decision-
making about its use. Table 13-2 can be a helpful guide in directing
physician responses to a particular CAM therapy.

Is the therapy effective?

Yes No
Is the therapy | Yes Recommend Tolerate
safe? No Monitor closely or
. Discourage
discourage

If there is insufficient evidence to assess safety or efficacy

- Establish a plan with the family for monitoring response to treatment.
- Discourage if adverse reactions develop.

- Tolerate if no adverse reactions develop.

Assessing Efficacy

Data on the efficacy of CAM treatments are increasingly available as
CAM becomes a greater focus of research effort and funding in the
United States and worldwide. When searching the medical literature
for CAM evidence, international and foreign-language articles can be
useful, as certain CAM modalities may have been studied in greater
depth or over alonger period in other countries. As with any research
data, it is important to consider study design, outcome measures,
sources of bias, methods of data analysis, and applicability of results
for a given indication, patient, or patient population. With herbal
remedies and supplements, it is also important to acknowledge that

formulations differ, so efficacy as reported in a clinical trial may be
altered if a different formulation is used.

Assessing Safety

The huge diversity of CAM makes it difficult to discuss safety in

general terms. Each CAM modality has its own unique risk profile.

However, awareness of broad categories of risk can help physicians

prevent bad outcomes.

o Delay of allopathic care: In studies of CAM risks in the pediatric
population, the risk associated with the highest morbidity and
mortality is delay of allopathic care. This delay can come about
for a number of reasons, including a family’s perception that care
from a CAM provider obviates the need for allopathic care, a fam-
ily’s inability to afford allopathic care, or a family’s belief that allo-
pathic care will be harmful. It may be helpful to contract with
families that they will seek allopathic care prior to or in conjunc-
tion with CAM care for a new symptom or acute illness to rule
out disease processes that require allopathic treatment.

o Drug-drug interactions: Certain supplements and herbal reme-
dies may interfere with or alter the effects of conventional med-
icines. Particular attention has been given to substances that are
inhibitors or inducers of hepatic drug metabolism by the cyto-
chrome P-450 enzyme, with St John’s wort (used for depres-
sion) and grapefruit juice being the most well-known examples.
See Resources at the end of this chapter for online resources
for checking drug-drug interactions with herbal remedies
and supplements.

o Adbverse reactions: Allergic reactions, side effects, and idiosyn-
cratic reactions are possible with CAM therapies as well as con-
ventional therapies. Close follow-up is helpful in monitoring
response to therapy.

Regulation and Licensure

Licensure and accreditation for CAM providers varies from state to
state. Chiropractic care, massage therapy, acupuncture, naturopa-
thy, and homeopathy have licensing bodies in some states. In states
where licensing exists for a CAM modality, it is incumbent on the
physician to ensure that any referrals are made to licensed practitio-
ners. None of these licenses authorizes the practitioner to practice
medicine. Other CAM modalities may have a national organization
that supervises training and certifies practitioners. Though these are
not subject to government oversight, there still may be value in pref-
erentially seeking out providers who are approved by their national
organization, as these providers have had to meet a standard estab-
lished by their colleagues.

Regulation of herbal remedies and supplements is the subject
of ongoing scrutiny and debate. Currently, the FDA does not regu-
late production or marketing of these products, so it is often diffi-
cult to verify their composition, safety, or efficacy unless they have
been independently studied. The burden of researching products
and manufacturers falls to the consumer.



CHAPTER 13: COMPLEMENTARY AND ALTERNATIVE MEDICINE IN PEDIATRIC PRIMARY CARE

Communication About CAM Use

Most caregivers of children who use CAM do not disclose this use
to their pediatrician despite the fact that most report a desire to
discuss it. The high rate of nondisclosure is alarming, as it places
patients at risk for drug-drug interactions with conventional med-
ications, robs physicians of the opportunity to monitor for adverse
reactions, and interferes with the development of trust in the doc-
tor—patient relationship. Reasons cited by patients and caregivers
for nondisclosure include

« Negative experiences with past disclosures to physicians

« Fear of disapproval or judgment on the part of physicians

« Belief that physicians do not need to know

« Lack of time with physician

+ The physician does not ask

Many of these barriers can be improved by the health care provider.

Physicians may be reticent to discuss CAM, as evidenced by
the fact that CAM discussions are patient-initiated in most cases.
Physicians may worry about legal liability if there is a bad outcome.
They may fear conflict with families over use of CAM. They may be
afraid to reveal their lack of knowledge about CAM and may worry
that this lack of knowledge will threaten a family’s trust in their abil-
ities. They may feel pressured by time constraints and overwhelmed
by the need to acquire new knowledge. There is often a disconnect
between the meaning that patients and families attribute to CAM
use—more options and a greater sense of empowerment—and the
meaning that physicians may attribute to it—irrationality given lack
of evidence and the threat of interference with conventional medi-
cal care. This disconnect can influence both patients and physicians
to avoid the subject of CAM.

Communication Tips

o Make questions about CAM use a routine part of the
medical encounter.

+ Pose questions about CAM use in an open and nonjudgmen-
tal way.

— Suggested opening: “In order for me to take the best possi-
ble care of your child, it is helpful for me to know about all
the ways your family manages health and illness. Are there
any treatments, medications, herbs, or supplements that your
child uses that we have not talked about yet? Does your child
see any other providers for health-related care or treatments?”

+ Explore details of CAM use. Ask families not only what CAM
modalities they are using, but also why they chose the treatment,
how it works, whether they have noticed a difference, and if there
have been any downsides to the treatment.

« Validate the family’s desire for health and well-being for
their child.

+ Do not be afraid to acknowledge the limits of your knowledge. If
asked to provide a recommendation about an unfamiliar CAM
modality, offer to do further research and revisit the question at
a follow-up visit.

o Seek out information about CAM, including literature on safety
or efficacy.

o Involve families in the thinking process regarding risks versus
benefits of a CAM intervention or modality. Provide evidence-
based advice when possible. If there is little or no evidence to
support or discourage use of a CAM modality, share this infor-
mation with families.

o Make a plan with families to monitor the child’s response to
treatment, including measurable outcomes (eg, symptom relief,
increased quality of life) and any adverse effects.

« Encourage families to share information about CAM use on an
ongoing basis, even if they choose to continue a treatment about
which you have raised concerns.

« Document CAM-related discussions in the medical record.

Effective communication about CAM use is a wonderful oppor-
tunity to improve rapport and better understand a patient and his
or her family. Communication can be a powerful tool for ensuring
safety and reducing harm, as well as for broadening physician knowl-
edge and building trust with families. Even if they do not initiate
or recommend a CAM treatment, pediatricians can play an impor-
tant role by monitoring a child’s response to the treatment over time
and engaging the family in a discussion about risks and benefits if
adverse reactions arise. Discussion about CAM may also bring about
a greater understanding of families’ explanatory models of illness as
well as their expectations of health care providers and their beliefs
about conventional medicines. Deeper insight into a family’s health
beliefs and values can facilitate more successful patient-physician
partnership and better patient care.

CASE RESOLUTION

Explaining that this is not your area of expertise, you ask the family to
return in 1 week to discuss this further. After consulting the National Center for
Complementary and Alternative Medicine Web site and a brief review of the med-
ical literature, you find that there are data on efficacy and safety of CAM thera-
pies for migraine headache prevention, including acupuncture and self-hypnosis.
At the follow-up visit, you discuss these options with the family. The girl is inter-
ested in both modalities but decides to try acupuncture first. You offer her sup-
port for this choice and ask that she keep close track of her headaches and return
in T month to let you know how she’s doing with the acupuncture treatments and
her headaches.

Resources

National Center for Complementary and Alternative

Medicine (NCCAM) at NIH

http://nccam.nih.gov/

NCCAM is the federal government’s lead agency for scientific research on CAM.
The Web site provides information about CAM modalities for both providers and
patients, results of clinical trials supported by NCCAM, lists of ongoing trials,
and information about training and funding opportunities in the field if CAM.

University of Maryland Medical Alternative Medicine Index
http://www.umm.edu/altmed/

Provides information on CAM therapies, which is searchable both by modality
name and by symptom/disease. Also provides information on drug-drug inter-
actions and side effects of herbal remedies.
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Georgia Health Sciences University Robert E. Greenblatt, MD Library
Complementary and Alternative Medicine Resources
http://www.lib.mcg.edu/resources/links/cam.php

Alist of helpful links to governmental, university-based, and nonprofit sources
for information on research, training, policy, regulation, and integration of CAM.

CAM on PubMed

http://nccam.nih.gov/research/camonpubmed/

NCCAM provides a link to a PubMed search box that is limited to the CAM sub-
set of PubMed.

Cochrane Reviews

http://www2.cochrane.org/reviews/en/subtopics/22.html

Link to more than 700 Cochrane Reviews on CAM interventions. The Cochrane
Collaboration is an independent, international network of leaders in the health
care field who are committed to helping health care providers make evidence-
based decisions. Subgroups devoted to specific topic areas produce systematic
reviews of available evidence for health-related interventions. The CAM-related
subgroup is coordinated through the University of Maryland Center for
Integrative Medicine.

Longwood Herbal Task Force

http://www.longwoodherbal.org/

Detailed, evidence-based monographs on individual herbal remedies including
areview of available evidence, contraindications/cautions, and safety informa-
tion. Administered by a group of faculty from the Boston Children’s Hospital, the
Massachusetts College of Pharmacy and Health Sciences, and the Dana Farber
Cancer Institute.

The Natural Standard

http://naturalstandard.com/

Subscription-based site that includes evidence-based information on CAM
modalities as well as online tools to check for drug-drug interactions.

Consumer Lab

http://www.consumerlab.com/

A for-profit organization that carries out independent testing of dietary supple-
ments and herbal remedies, both by request of manufacturers and for the bene-
fit of the public. In either case, samples for testing are not obtained directly from
the manufacturer, but from the consumer marketplace. The use of the “CL seal
of approval” image that appears on vitamin bottles can be purchased by manu-
facturers once their product has been tested by Consumer Lab.
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CHAPTER 14

Principles of Pediatric Surgery

Steven L. Lee, MD

CASE STUDY

A 4-month-old male infant is evaluated by his pediatri-
cian for swelling in the groin and diagnosed with a right
inguinal hernia. The parents are told that their child will be
referred to a pediatric surgeon. The parents are concerned
about surgery in so young an infant and ask their pedia-
trician multiple questions. Is he big enough to have sur-
gery? Will he be able to eat before the surgery? Will he be
in pain? Will he need to have blood drawn? Will he need to
be hospitalized? Will he be put to sleep for the procedure?

Questions

1. What are the typical questions parents ask if their
child is undergoing surgery?

2. What s the role of the primary care provider in advis-
ing patients/parents about surgical procedures?

3. What s the role of the operating surgeon in advising
patients/parents about the surgery?

4. What are general guidelines for feeding infants and
children prior to surgery?

5. What are the risks of general anesthesia in infants
and children?

6. How long is the hospitalization following surgery?

7. What should parents do before meeting with the
surgeon?

8. How do you prepare children who are about to
undergo surgery?

9. What laboratory studies are needed prior to surgery?

No matter what the age of the patient, the prospect of surgery is
generally anxiety-provoking for both the patient and the patient’s
parents. As with any stressful patient encounter, communication is
the key to educating, calming, and reassuring both patients and their
parents. This is particularly true when patients are being referred
even initially for surgical consultation. Pediatricians can make a sig-
nificant impact by providing basic information to parents regarding
surgical care. It is also important for primary care physicians and
surgeons to communicate with each other in order to provide the
highest level of care.

Preoperative Care

Initial Consultation

The first task of the primary care provider is to initiate a referral to
the pediatric or general surgeon. The initial surgical visit will be to
confirm the diagnosis and discuss surgical and nonsurgical options
for treatment. Typically, no surgical procedures are performed dur-
ing this consultation. This point must be clarified as many children
and parents mistakenly think that surgery will occur at the time of
the first encounter and are therefore unduly anxious. Some parents
will even schedule time oft unnecessarily, expecting to have to care
for their postoperative child. They become disappointed and even
angry when the surgery is not performed. Sometimes the diagnosis
of the primary care provider is incorrect, and the surgeon can reas-
sure the parents about the correct diagnosis obviating the need for
any surgery.

A significant amount of information is given to parents and chil-
dren during the surgical consultation. The diagnosis is confirmed
and a decision is made whether the patient will require an operation.
The operation is described in detail to the parents and to the patient
when age-appropriate to do so. In addition, a thorough review of the
risks of the operation is performed. The surgeon also gives a time
estimate on how long the procedure will take. There is also a general
discussion on the expected recovery, such as whether the procedure
will be as an outpatient versus as an inpatient, where hospitalization
occurs, how long the child will miss school, and whether there are
any activity restrictions.

To avoid confusion, parents are encouraged to make a list of ques-
tions prior to this first encounter and make sure each question is
answered. Parents should also write down the answers to refer to
them at a later time. Once parents agree to proceed with surgery,
the surgeon starts the process and paperwork. Often, this will be the
only visit required before the date of the operation. However, some
hospitals require patients to be seen by the surgeon within 30 days
of a procedure, thus a return visit may be required if the date of sur-
gery is beyond the time frame. Also, some centers require patients
to have a preoperative evaluation with the anesthesia team prior to
surgery.

Anesthetic Preparation in Infants
and Children

Anesthesia is extremely safe in infants and children. The risk of
a poor outcome from general anesthesia is less than 1%. In most
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institutions, pediatric anesthesiologists provide the anesthetic care
for infants and young children. If pediatric anesthesiologists are not
available, the anesthetic care for infants and children is often limited
to a set of experienced general anesthesiologists.

There are many types of anesthetics that can be used, including
moderate sedation (“conscious sedation”), regional anesthesia, and
general anesthesia. Typically, the type of anesthesia will be deter-
mined by both the surgeon and anesthesiologist; however, the anes-
thesiologist makes the final decision. Although the least amount of
anesthesia is desired, all patients must be treated as if they may need
to undergo general anesthesia in case moderate sedation or regional
anesthetic is inadequate.

To minimize the risk of aspiration with general anesthesia, the
stomach must be empty of food and liquids. Although each hospital
has its own policies, Box 14-1 lists frequently recommended guide-
lines for the time interval between meals and the surgery. In gen-
eral, most infants and children will have to miss one meal prior to
surgery. Often this meal can be replaced with clear liquids.

Laboratory Studies

Laboratory studies should be performed if indicated by the patient’s
underlying comorbidities or current disease process. Blood prod-
ucts may be needed during or after surgery if there is blood loss. If
blood loss is anticipated, the parents or other family members will
be given the option of directly donating blood prior to the procedure.
However, directly donating blood takes time (days to weeks depend-
ing on the specific blood bank) and may not be an option for urgent
and emergency operations. In addition, the cost of directly donat-
ing blood is often the responsibility of the patient.

Patients Requiring Urgent/Emergency Surgery

Patients with acute conditions will often present to their pediatrician
or primary care provider. Common conditions include abdominal
pain consistent with appendicitis, abscess requiring drainage, incar-
cerated hernia, or vomiting due to pyloric stenosis. Such patients will
need to be directed to the emergency department (ED) for further
management, and the pediatric surgeon should be notified. Any time
a patient is sent to the ED, it is essential to remind the parents to keep
the patient NPO, that is, not to give them anything to eat or drink.
If parents feed patients en route to the ED, this will delay treatment
due to anesthetic concerns. The NPO guidelines (Box 14-1) will still
be enforced even in urgent conditions; only in life-threatening emer-
gencies will the NPO guidelines typically be disregarded. In most
acute situations, patients are often dehydrated, either from vomit-
ing, poor oral intake, or third space fluid losses. Thus, prior to sur-
gery, it is essential that patients are adequately resuscitated. Standard
intravenous (IV) fluid resuscitation of 20 mL/kg of lactated Ringer’s
solution or normal saline should be administered followed by contin-
uous administration of maintenance (or higher) fluids. Appropriate
antibiotics should also be administered as indicated. Patients with
acute appendicitis should be started on single, double, or triple agent
broad spectrum antibiotics depending on their symptoms and the

<6 months old
4 hours breast milk/formula
2 hours clear liquids®

6 months—36 months old
8 hours solids

6 hours breast milk/formula
2 hours clear liquids®

>36 months old
8 hours solids/milk
2 hours clear liquids®

*Formula, milk, orange juice, and colas are NOT considered clear liquids. Clear liquids include any liquid that you
can see through (water, sugar water, apple juice, Jell-0, broth).

preference of the surgical team. Patients with abscesses should be
administered antibiotics with excellent gram-positive coverage, with
special attention to methicillin-resistant Staphylococcus aureus, given
its high prevalence. Pain medication should also be given as needed,
even if the surgeon has not evaluated the patient. It is rare that a
true surgical condition will be masked by an appropriate dose of
pain medication. Finally, basic laboratory studies, such as a complete
blood cell count and electrolyte panel, should be obtained.

Perioperative Care

The final operating room schedule for elective cases is made the day
before. Thus the specific time of an elective procedure is not known
until 1 day prior to surgery. Often the surgeon can give parents an
estimated start time. Families will be called the day before surgery
to confirm the time of the procedure and when and where to arrive.
Often, patients are asked to arrive 1.5 to 2 hours before the scheduled
start time. This extra time is to ensure patient safety by completing
all of the necessary steps before the actual operation.

In general, patients are put under anesthesia in the operating
room. For infants and young children, an IV line is placed after the
patient is asleep. To minimize anxiety, preanesthetic sedation is
administered orally before proceeding to the operating room. Once
in the operating room, patients are often administered an inhala-
tional anesthetic, followed by placement of the IV line, and then intu-
bation. Some institutions allow parents to accompany their child to
the operating room and see the child put to sleep with the inhala-
tional anesthetic.

Once the operation is complete, patients are brought to the recov-
ery room. Parents typically are allowed in the recovery room until
the time of discharge. Criteria for discharge from the recovery room
are listed in Box 14-2. For children who have undergone surgery as
outpatients, careful written instructions are provided to the parents
along with follow-up appointments and telephone numbers in case
problems should arise. Children who are inpatients are discharged



CHAPTER 14: PRINCIPLES OF PEDIATRIC SURGERY

Stable and appropriate-for-age vital signs
Age-appropriate ambulation

Ability to tolerate oral fluids

No bleeding

No respiratory distress

No pain that cannot be controlled by oral medication
Age-appropriate alertness

from the recovery room to the pediatric inpatient service, along with
appropriate orders for the nursing personnel.

There continues to be controversy over the postoperative man-
agement of former premature infants following general anesthe-
sia. Ex-premature infants are at higher risk of postoperative apnea.
Reasonable recommendations for typical outpatient operations
include overnight admission with apnea monitoring for ex-prema-
ture infants who are less than or equal to 50 weeks” postconception.
However, each institution has its own specific policy and the exact
age for required admission varies. The decision for admission is also
based on the patient’s current health and comorbidities and should
be made by the surgeon, anesthesia team, primary care physician,
and the patient’s parents. Table 14-1 lists the most common elective
and urgent/emergency operations and the anticipated postoperative
hospitalization stays.

Postoperative Care

Parents will often call their pediatrician with questions postopera-
tively, thus the pediatrician should be knowledgeable about routine
postoperative care. Most children recover from anesthesia and sur-
gery faster than adults. Unless otherwise specified, such as following
an appendectomy for perforated appendicitis, a normal diet can be
resumed as soon as the patient desires. If patients are not tolerating
a normal diet, a bland diet and plenty of fluids are recommended.
Furthermore, patients should resume taking all of their preoperative
medications the evening after surgery or the next morning.

Nearly all surgical wounds are closed with absorbable sutures and
covered with steristrips. Additional dressings can be removed in 1 to
2 days or as needed. Again, unless otherwise specified, most wounds
can get wet (shower or quick bath) 48 hours after surgery. Dressings,
except for steristrips, should be removed prior to bathing. Wounds
do not need to be covered, unless they are open or there is drainage.

The surgeon will provide details regarding activity limitations
and returning to school. Often heavy physical activity, such as phys-
ical education in school or with organized sports, should be avoided
until the surgeon sees the patient following discharge. While heavy
physical activity is to be avoided after surgery, patients should be
encouraged to walk as well as to cough and to deep breathe many
times a day. Patients can return to school when they are feeling up
to it and have no more than minimal pain.

Length of
Procedure Hospitalization
Elective
Inguinal hernia repair Outpatient
Umbilical hernia repair Qutpatient
(yst excision Outpatient
Central venous catheter insertion/removal Qutpatient
Orchidopexy Outpatient
Laparoscopic cholecystectomy Outpatient
Lymph node biopsy QOutpatient
Ostomy takedown 3-4 days
Lung resection 3-4 days
Imperforate anus repair 3-4 days
Pectus excavatum repair (Nuss procedure) 4-5 days
Urgent/Emergency
Laparoscopic or open appendectomy for non- 1-2 days
perforated appendicitis
Laparoscopic or open appendectomy for perforated 5-7 days
appendicitis
Pyloromyotomy 1day
Intussusception reduction 1day
Bowel resection 5-7 days
Bowel obstruction 5-7 days
Tumor resection (Wilms or neuroblastoma) 7 days
Choledochal cyst or portoenterostomy 5-7 days
Pull through for Hirschsprung disease 5-7 days

Main reasons to contact the surgeon after the operation are for
fever greater than 101.5°F (38.6°C), worsening or persistent pain,
persistent emesis, and any wound drainage or redness. Additional
instructions specific to the operation are also provided.

CASE RESOLUTION

In this case, the pediatrician reassured the parents that she has referred many
patients to this surgeon. The parents were assisted by the pediatrician in crafting
their questions for the surgeon. The surgeon subsequently confirmed the diagno-
sis of an inguinal hernia and recommended surgery. All of the details were pro-
vided and the parents had their questions answered. The patient was scheduled
for outpatient surgery and everything went smoothly. Postoperatively, there were
no concerns and the patient saw both the surgeon and pediatrician in follow-up.
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CHAPTER 15

Image Gently:
Approach to Pediatric Imaging

Jane S. Kim, MD; Lindsay S. Baron, MD; and Benjamin H. Taragin, MD

CASESTUDY 1

A 15-year-old boy comes to your office complaining of 1
week of back pain after exertion. He reports no significant
recent trauma. He does play varsity basketball, but has not
had any recent falls during games. He is otherwise healthy
with no significant medical history.

The pain does not prevent him from playing sports or
from going to school. He has no history of prior episodes
of back pain. He says the pain is relieved by nonsteroidal
anti-inflammatory drugs (NSAIDS). On physical examina-
tion, he has left-sided paraspinal focal tenderness in the
L3-L4 region. He has limited range of motion twisting to
that side.

CASESTUDY 2

A 10-year-old girl is brought to your office with runny
nose, congestion, cough, and headache. You saw this
patient 4 months ago as well as 6 weeks ago, when she
had similar complaints. Her mother reports full com-
pliance with the antibiotic regimen you prescribed, but
states that her daughter’s symptoms have never fully
resolved. On physical examination, the child is afebrile

with purulent nasal discharge. There is tenderness to palpa-
tion over the cheeks and forehead.

Questions

1. What, if any, is the appropriate imaging for each
patient?

2. How does one decide the appropriate imaging studies
to obtain on a patient?

3. What s the ALARA principle?

4. What information is available for counseling patients
regarding the risks of diagnostic radiation?

5. Where can one find appropriate imaging recommenda-
tions for pediatric patients?

6. Does the history influence the choice of imaging
studies?

a. Whatimaging would be appropriate for the patient
in Case Study 1if there was recent significant
trauma?

b. Whatimaging would be appropriate for the patient
in Case Study 2 if her symptoms were new and
started last week?

Overuse of medical imaging is a growing problem in the United
States that has both financial and medical repercussions. The pri-
mary care provider must often decide what, if any, is the proper
imaging for patients with common complaints. In many situations,
clinical assessment and physical examination are adequate for diag-
nosis. In some instances, however, imaging provides vital informa-
tion that cannot be adequately obtained from other sources. Often,
patients and their families insist on diagnostic imaging and can be
under the impression that the more technologically advanced the
evaluation, the better the care.

Currently approximately 370 million studies that use diagnostic
radiation are performed yearly in the United States (Figure 15-1). The
most dramatic increase has been in the use of computed tomography
(CT) scans. In 1982 there were 1 million CT scans performed in the
United States. In 2006 there were 67 million CT scans performed,
and of this number it is estimated that 4 to 7 million of these were
performed in children. In response to this, many concerned health
care professionals and radiologists gathered to create the national

Image Gently™ campaign, focusing on minimizing the use of diag-
nostic radiation and using appropriate pediatric imaging for chil-
dren in the United States.

Basic Concepts

Diagnostic radiology examinations that use ionizing radiation
include plain radiography, fluoroscopy, CT, and nuclear medicine.
Ionizing radiation causes damage to DNA molecules and may lead
to cell death or a mutation. The induction of cancer takes several
years, and the effects are hereditary (may be passed down to the
next generation).

One of the most common ways to measure radiation dose is
by the effective dose (unit: Sieverts), which takes into account all
of the exposed tissues and each organ’s relative radiosensitivity.
Certain organs are more radiosensitive than others and, in particu-
lar, children are at an increased risk for breast cancer, thyroid can-
cer, and leukemia. It is important to note that children are more
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Figure 15-1. US annual per-capita effective radiation dose from vari-

ous sources. Left: Chart for 1980. Right: Chart for 2006. BKD, background.
(From Mettler FA, Bhargavan M, Faulkner K, et al. Radiologic and nuclear
medicine studies in the United States and worldwide: frequency, radiation
dose, and comparison with other radiation sources—1950-2007. Radiology.
2009;253[2]:520-531, with permission.)

radiosensitive than adults, secondary to their growth of rapidly pro-
liferating cells. The effective dose also provides a way to compare
radiation dose across different imaging modalities. For example, a
single CT scan imparts an effective dose that is equivalent to 100 to
250 chest radiographs in children (Table 15-1).

ALARA Principle (As Low As Reasonably
Achievable)

Over the last 10 years, there has been increasing attention and
research into the radiation imparted to patients from diagnostic
imaging. Much of this concern stems from data derived from the
atomic bomb survivors of World War II. Based on the distance of sur-
vivors from ground zero, the radiation dose to each individual was
calculated. More than 50,000 of these patients were followed for more
than 50 years. The data showed an increased cancer risk for many of
the survivors. Based on this observation, a mathematical model was
created, indicating that the risk of cancer proceeds in a linear fashion
without threshold (Figure 15-2). Therefore, even a small amount of
radiation increases the risk of cancer. Current estimates vary regard-
ing diagnostic radiation and cancer. Based on research by multiple
radiation biologists, the American College of Radiology estimates
that for adults, one fatal cancer will be induced for every 1,000 CT
scans performed. That risk is increased in children, with one fatal
cancer occurring for 500 to 1,000 CT scans performed. This is super-
imposed on the national cancer incidence of 42%.

Typical | Number of Chest | Time for Equivalent
Effective | X-rays (PAfilm) | Effective Dose From

Diagnostic Dose for Equivalent Natural Background

Procedure (mSv)* Effective Dose’ Radiation*

Chest x-ray 0.02 1 24d

Skull x-ray 0.1 5 12d

Lumbar spine 1.5 75 182d

IV urogram 3 150 1.0y

Upper Gl 6 300 2.0y

examination

Barium enema 8 400 2.7y

(T of head 2 100 243d

(Tofabdomen |8 400 27y

Abbreviations: CT, computed tomography; Gl, gastrointestinal; IV, intravenous; PA, posteroanterior.
*Average effective dose in millisieverts (mSv) as compiled by Mettler FA Jr, Huda W, Yoshizumi TT,
Hahesh M. Effective doses in radiology and diagnostic nuclear medicine: a catalog. Radiol. 2008;
248:254-253.

®Based on the assumption of an average “effective dose” from chest x-ray (PA film) of 0.02 mSv.
Based on the assumption of an average effective dose from the natural background radiation

of 3 mSv per year in the United States.

159

Relative Risk

0.0 0.1 0.2 0.3 0.4 0.5
Gamma-Ray Dose Equivalent (Sv)

Figure 15-2. Relative risk of contracting cancer in atomic bomb survivors.
(Reprinted with permission from Pierce DA, Preston DL: Radiation-related
cancer risks at low doses among atomic bomb survivors. Radiat Res. 2000;
154:178-186.)

On the basis of this research, the Iimage Gently™ campaign was
founded, which stresses a multifaceted approach intended to min-
imize radiation exposure to children. The campaign has brought
together 60 medical and professional organizations representing
more than 700,000 imaging specialists from the fields of pediatrics,
radiology, physics, and radiology technology. The ALARA princi-
ple is based on the notion that any amount of radiation exposure,
no matter how small, can increase the chance of negative biological



effects. The aim of the ALARA principle is to balance the goals of
minimizing the amount of radiation and obtaining sufficient imag-
ing quality, leading to accurate diagnostic information.

Role of the Radiologist

Another guiding principle requires communication and coordina-
tion between medical specialties. When in doubt, a call to the local
radiologist, whether they are a dedicated pediatric radiologist or not,
will often be helpful in determining which test is reasonable for a
specific patient. All practicing radiologists have been made aware
of the Image Gently™ campaign and are trying to effectively care for
pediatric patients while minimizing diagnostic ionizing radiation.
There are many ways that the radiologist can tailor examinations
to minimize radiation. The first step often involves asking whether
nonionizing diagnostic examinations, such as ultrasound or mag-
netic resonance imaging (MRI) can be performed to answer the same
diagnostic question. In particular, ultrasound can often be used as
a screening examination to evaluate conditions that can be clari-
fied with other studies if needed. Radiologists are also focusing on
monitoring equipment and protocols for studies. All US commer-
cial CT scanners include multiple methods to adjust the imparted
radiation dose. A low dose technique should be used whenever it is
appropriate. Breast and gonadal shielding offer additional protec-
tion to children.

Available Resources

The American College of Radiology (ACR) has established appro-
priateness criteria for imaging of specific medical conditions and
presentations, coauthored by clinicians and radiologists. They are
available free online and can be downloaded as a free mobile appli-
cation (http://www.acr.org/SecondaryMainMenuCategories/qual-
ity_safety/app_criteria.aspx).

Lastly, the Image Gently™ Web site (http://www.pedrad.org/
associations/5364/ig/) offers educational materials for parents to
help them understand the risks and benefits of diagnostic imaging
and the associated radiation. The site also has printable child imaging
history cards so parents can keep track of all the diagnostic radiation
examinations performed on their child (Figure 15-3).

Determining the Appropriate Imaging Study

Case Study 1: The Importance of the History

Back pain is a common complaint in active adolescent patients.
Many studies have evaluated the use of imaging in patients with
non-traumatic back pain. In the absence of significant trauma, most
studies have found that there is little value in imaging otherwise
healthy adolescents complaining of musculoskeletal pain. If this
patient had significant trauma or had focal neurologic findings sus-
picious for significant cord or disc injury, MRI would be the most
appropriate examination. Plain films of the spine are not helpful in
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Figure 15-3. Log to record a child’s exposure to imaging studies. (Courtesy of
Imagegently.org.)

assessing disc disease or intra—central nervous system injury. Plain
films are helpful in older patients to evaluate the extent of multi-
level disc disease. Obtaining a comprehensive history and perform-
ing a complete physical examination will help define the differential
diagnosis and assist in the determination of the appropriate imaging
study. See Resources at the end of the chapter for a link to the ACR
Appropriateness Criteria for suspected spine trauma.

CASE RESOLUTION
Case Study 1

The physician should recommend rest, NSAIDS, and stretching exercises for 4 to
6 weeks. If the pain still persists, MRI of the lumbar spine without contrast would
be a reasonable next step in the workup of this patient.
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Case Study 2: Symptom Duration and
Response to Treatment

Imaging should be obtained in cases of chronic sinusitis that do not
respond to treatment and persist without resolution for months.
Computed tomography of the sinuses is useful in evaluation of the
soft tissues, extent of disease, and any potential intracranial compli-
cations. Computed tomography also provides important anatomical
detail in the event of the need for surgical intervention. Plain radi-
ography has limited utility in evaluation of sinusitis due to the lack
of soft tissue and anatomical detail and low sensitivity. This is par-
ticularly true in very young children whose sinuses are not yet well
aerated. Imaging is not appropriate in the setting of acute sinus-
itis. See Resources at the end of the chapter for a link to the ACR
Appropriateness Criteria for child sinusitis.

CASE RESOLUTION
Case Study 2

The physician should order a CT of the sinuses as the patient has signs and symp-
toms of chronic sinusitis despite treatment. If the patient was presenting for the
first time with signs and symptoms of sinusitis, medical treatment would be indi-
cated. If the patient does not respond to medical management, imaging should
be considered.

Resources

ACR Appropriateness Criteria

Main page: http://www.acr.org/SecondaryMainMenuCategories/quality_safety/
app_criteria.aspx.

Child sinusitis: http://www.acr.org/secondarymainmenucategories/quality_
safety/app_criteria/pdf/expertpanelonpediatricimaging/sinusitischilddoc8.aspx

Suspected spine trauma: http://www.acr.org/SecondaryMainMenuCategories/
quality_safety/app_criteria/pdf/ExpertPanelonNeurologicImaging/
SpineTraumaUpdateinProgressDoc13.aspx

Radiation dose assessment: http://www.acr.org/SecondaryMainMenuCategories/
quality_safety/app_criteria/RRLInformation.aspx

Image Gently™ Web site

http://www.pedrad.org/associations/5364/ig/
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CHAPTER 16

Pediatric Genomic Medicine

Derek Wong, MD

CASE STUDY

A 4-year-old male with moderate global developmental
delay is brought to his pediatrician’s office for evaluation.
The patient has an unremarkable family history and a nor-
mal physical examination. Previous evaluation included a
normal karyotype and fragile X DNA test. The patient’s par-
ents would like to know if there is anything else that can
be done to determine the etiology of the delay. In addi-
tion, his mother has recently read about companies that
offer multiple genetic tests to consumers, and wonders if
these tests will be useful as well.

Questions

1. How is microarray technology useful in pediatric
practice?

2. How will next-generation sequencing technology
impact future practice?

3. What are the limitations of these new technologies?

4. Whatis direct-to-consumer genetic testing?

As a result of the Human Genome Project (HGP), the first essen-
tially complete human sequence was published in 2003. Very rapid
progress in DNA sequencing technology has decreased the cost
of sequencing an individual from $750 billion in the HGP to less
than $20,000 per person in 2010. Currently microarray analysis has
resulted in dramatically increased yields for patients with develop-
mental delay, autism, and multiple congenital anomalies. Genetic
panels for a variety of conditions, such as familial cardiomyopathy
and X-linked mental retardation, offer testing for 20 to 100 genes
at the same price as sequencing 2 to 4 genes cost a few years ago.
Several companies offer direct-to-consumer genetic testing, designed
to provide information without physician input. Pharmacogenomics,
which promises individualized drug therapy based on genomic data,
is moving from specialized disease therapeutics to common diseases.
The promise of a $1,000 genome has been hailed as the beginning of
a new era of personalized medicine, in which each patient will have
a tailor-made set of interventions to optimize his or her health. As
with most breakthrough technologies, these advances will be bal-
anced by significant limitations.

Epidemiology—Human Genome Anatomy

Human cells have 2 haploid genomes, each containing 3 billion base
pairs with an estimated 20,000 to 25,000 protein encoding genes,
plus a variable number of copies of the mitochondrial genome. On
average, 2 humans share 99.9% of their DNA. There are at least 10
million single nucleotide polymorphisms (SNPs), which are single
base changes that are present in a substantial percentage of the pop-
ulation (>1%). A small percentage of SNPs fall within the coding or
regulatory regions of genes, and directly influence gene function.
The remaining SNPs have no known effect on protein production,

but may be inherited in recognizable patterns (haplotypes) with
other SNPs.

Recently it has become evident that most human genetic varia-
tion is not due to SNPs. Instead, copy number variants (CNVs), in
which DNA segments containing up to several million base pairs are
duplicated or deleted, account for a substantial portion of variation
between individuals. Although studies have found that 12% of the
genome is subject to CNV (Redon), the impact of this variation on
an individual’s phenotype is unknown.

Although most autosomal recessive disorders are rare, most
humans are carriers of several disease alleles. In a recent study, there
was an average of 2.8 recessive mutations per person in 448 genes
involved in severe autosomal recessive conditions.

Pathophysiology—The Genotype/
Phenotype Correlation and Environment

There are numerous examples of genetic background affecting the
presentation of rare genetic disorders. Although most patients with
untreated classic phenylketonuria develop mental retardation, some
patients with high blood levels have normal IQ on a regular diet.
Patients with thalassemia are affected by the alpha to beta globin
gene ratio. Therefore, B-thalassemia “carriers” with one mutation
may become symptomatic if they have duplicated alpha chains.
Understanding susceptibility to common genetic disorders will
require an understanding of a complex network of interacting genes.

Genomic data provide information about only one predispos-
ing factor to a disease state. Many diseases are caused by a com-
bination of genetic susceptibility and environmental forces. The
first examples of this interaction that were discovered were mono-
genic conditions such as complement deficiency, which predisposed
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patients to bacterial meningitis, or cancer susceptibility genes that
caused extreme radiation sensitivity. However, the gene—environ-
ment connection is known to be much deeper, with certain environ-
mental conditions causing methylation of the genetic code, silencing
multiple genes without changing DNA sequence. These epigenetic
changes may persist across generations, causing mothers exposed
to wartime famine to produce children who are born to conserve
energy. If these children are fed a typical American diet, they are
prone to obesity and diabetes. Fetal cells that persist in maternal
circulation (fetal microchimerism) may play a role in both tumor
prevention and susceptibility to autoimmune disease. Finally, our
bodies contain more bacteria than human cells. The interaction of
the bacterial genomes and human genomes plays an important role
in some disease states.

Clinical Presentation/History and Physical

A thorough history and physical examination will continue to be a
critical component of patient assessment in the genomic age of med-
icine. Large databases will need to be created in order to correlate
human genotypes to corresponding phenotypes, which are defined
by the patient’s clinical presentation. Even when genetic and epigen-
etic sequencing is commonplace, the only way to measure the impact
of the disease on the individual is by clinical assessment.

Laboratory Testing

New genetic laboratory techniques have had a dramatic impact
on common pediatric conditions such as developmental delay and
autism. Microarray testing uses closely spaced DNA probes to detect
chromosomal deletions or duplications at 10 to 10,000 times the res-
olution of a standard karyotype. The diagnostic yield for develop-
mental delay and multiple congenital anomalies has increased from
3% to 4% to 15% to 20% using this technology. For example, patients
with autism with normal karyotypes may have microdeletions or
microduplications of 16p11.2. The limitations of this technology
are that it cannot detect balanced translocations or most chromo-
somal mosaic patients.

Next-generation sequencing is a phrase used to describe new
methods that allow parallel sequencing of billions of base pairs at
relatively low cost. Whole exome sequencing concentrates on the
1.5% of the genome that is the protein coding region, and is pre-
dicted to become available on a clinical basis during the next sev-
eral years. A recent trial of this technology identified genetic causes
in 6 out of 10 patients with unexplained mental retardation who had
negative testing for fragile X, and normal karyotype and microar-
ray analysis. Shortly after whole exome sequencing becomes estab-
lished, whole genome sequencing is expected to become available,
allowing discovery of variation in regulatory elements located out-
side the coding regions.

Next-generation sequencing technology has significant draw-
backs that must be overcome prior to general use. An error rate of
0.001% is acceptable for a single test, but impractical if billions of
base pairs are tested at the same time. Resequencing each region

tens or hundreds of times will eliminate most errors. However, some
genes, particularly those with high guanine-cytosine content, are not
well sequenced with current high-volume technologies. Thus whole
exome sequencing may miss 5% or more of the genome.

A patient’s next-generation sequencing results may have mil-
lions of differences from reference sequences. Until huge databases of
genomes from millions of patients are available, bioinformatics algo-
rithms must be used to sift through the data and determine which
changes are potentially relevant. Parental testing is often essential
for these studies and may not be available. In general, results may
be divided into 3 categories: known mutations, SNPs or other alter-
ations that do not cause disease, and variants of unknown signif-
icance. The last category may contain tens or hundreds of altered
genes, and matching potential mutations to a given phenotype is
very difficult. Technology will drive down the price of sequencing
over time, but the cost of bioinformatics will dominate the price of
these new technologies as the amount of data increases.

Direct-to-Consumer Genetic Testing

Several companies market genetic tests that report disease risk by
analyzing multiple SNPs along with common disease mutations.
The companies argue that consumers have the right to know their
genetic information, and some offer genetic counseling services.
However, the tests may lack sensitivity and specificity, because the
analysis is based on limited genetic markers without family history
or phenotypic information. Many consumers (and their physicians)
are ill-equipped to understand the nature of the results, and patients
of non-Caucasian ethnicity may have many indeterminate results.
In 2010 the US Food and Drug Administration decided to develop
regulations regarding the sale of direct-to-consumer genetic tests.

Treatment—Pharmacogenomics

Individualized pharmacologic treatment is one of the ultimate
goals of the HGP. Although pharmacogenomics is in its infancy,
several tests are available that reduce the risk of an adverse drug
reaction. Patients with variant thiopurine methyltransferase
alleles may have severe toxicity to drugs, such as azathioprine and
6-mercaptopurine,that are used in multiple disorders. Children with
a 1555A>G mutation in the mitochondrial genome are susceptible
to aminoglycoside-induced hearing loss, even after the first dose.
Pharmacogenomics for common diseases such as asthma is cur-
rently under investigation and may allow a more rational choice of
multi-drug regimens.

Future Developments

Despite huge potential, the impact of the HGP has yet to be felt in
most areas of medicine, including pediatrics. However, during the
next decade, genomics will revolutionize the diagnosis of Mendelian
disease. The impact of the HGP on common diseases and therapy
is less obvious. It is unclear whether consumers will use genomic
information to alter their lifestyles, whether the information comes
from their physicians or direct-to-consumer testing. In addition,



whole exome and whole genome sequencing create a variety of eth-
icalissues. If a patient presents with heart disease, and testing shows
an increased risk for Alzheimer disease, should this information be
disclosed to the patient? It is certain that pediatricians will need to
familiarize themselves with genomic medicine, because the num-
ber of tests will overwhelm the available medical genetics special-
ists and genetics counselors.

CA

The patient’s microarray testing shows a small microdeletion in chromosome 6.
Parental testing indicates that the microdeletion is present in the patient’s father,
who has had normal development. Further testing includes a “developmental
delay” panel, which shows a potential missense mutation in CASK, a gene on the X
chromosome that may cause developmental delay. This alteration is not found in
the patient’s mother, implying that it is most likely deleterious. The parents receive
genetic counseling about future pregnancies.

Resources

All About the Human Genome Project
http://www.genome.gov/10001772

Copy Number Variation
http://www.nature.com/scitable/topicpage/copy-number-variation-445
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CHAPTER 17

Principles of
Quality Improvement:
Improving Health Care

for Pediatric Patients

Bonnie R. Rachman, MD

CASE STUDY

During a routine staff meeting at your group pediatric
practice, it was noted that many of the patients followed
by your practice are behind in their immunizations. The
reasons for this are unclear since you and your colleagues
are strong proponents of the timely administration of pre-
ventive immunizations. You want to develop a mechanism
to determine what factors are leading to a delay in vac-
cine administration.

Questions

1. What is quality improvement?

2. How does assessing the delivery of recommended
health maintenance relate to quality?

3. How is the prevention of medical errors related to
quality improvement?

4. Whatis the difference between harm and error?

5. What factors are associated with medical errors?

6. What is meant by organizational culture?

History

The origin of medical quality improvement lies not in medicine
but in industry and dates back to the 1920s. Dr Walter A. Shewhart
was an American physicist, engineer, and statistician. In 1924 Dr
Shewhart presented a memo where he showed a schematic control
chart. The diagram and text set forth all the essential principles and
considerations involved in quality control. Dr Shewhart pointed out
the importance of reducing variation in a manufacturing process and
noted that continual process adjustment in reaction to nonconfor-
mance actually increased variation and degraded quality. He went
on to develop data presentation rules, which continue to be impor-
tant today: (1) data have no meaning apart from their context and
(2) data contain both signal and noise. To be able to extract infor-
mation, one must separate the signal from the noise within the data.

In the 1950s Dr Shewhart’s colleague, W. Edwards Deming,
working in Japan taught top management how to improve design
and, subsequently, service, product quality, testing, and sales.
Deming applying Shewhart’s concepts, described the Plan-Do-Study-
Act (PDSA) cycle as an approach to quality improvement. He opined,

“The key is to practice continual improvement and think of manu-
facturing as a system, not as bits and pieces”

In the 1970s Avedis Donabedian, a physician, proposed a model
for assessing health care quality by describing 7 pillars of quality: effi-
cacy, efficiency, optimality, acceptability, legitimacy, equity, and cost
(Box 17-1). He posited, “Structure is the environment in which health
care is provided, process is the method by which health care is pro-
vided, and outcome is the result of the care provided” He emphasized
the importance of measurement and evaluation of health care qual-
ity, ensuring completeness and accuracy of medical records, observer
bias, patient satisfaction, and cultural preferences for health care.

In 1991 Drs Paul Batalden and Don Berwick helped form the
Institute for Healthcare Improvement (IHI), which has led to the

Efficacy Legitimacy
Efficiency Equity
Optimability Cost
Acceptability
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application of quality improvement science to health care in the
United States and internationally. The IHI promotes the adoption
of measurement and feedback to improve the quality of health care.

Historically, efforts for improving quality focused on “qual-
ity assurance.” The goal was to minimize “defects” as measured by
audits. Now the emphasis is on “quality improvement,” which focuses
on moving the entire performance curve toward a greater level of
performance by adopting best practices instead of simply focusing
on low performers. Ongoing measurement is vital to sustaining any
improvement. The process of quality improvement requires careful
planning, thorough documentation, consistent analysis, and open-
mindedness to results.

Introduction

Quality Improvement in Pediatrics

Pediatrics is a specialty that emphasizes health maintenance and
disease prevention. Studies have shown that recommended tar-
gets are not being consistently realized. Mangione-Smith and col-
leagues reported that children received only 46.5% of recommended
care for preventive services, acute illness management, and ongoing
care of chronic conditions. Shaughnessy and Nickel reported that
21% of outpatient prescriptions in a family medicine practice had
at least one error. Other investigators found that medication sam-
ples were dispensed with inadequate documentation. In a pediatric
emergency department in Canada, 100 prescribing errors and 39
medication administration errors occurred per 1,000 patients. In
a sample of new prescriptions for 22 common medications in out-
patient pediatric clinics, approximately 15% were dispensed with
potential dosing errors.

The Learning from Errors in Ambulatory Pediatrics (LEAP)
study aimed to learn the scope, range, potential causes, and pos-
sible solutions to medical errors in pediatric ambulatory care. The
study found that among 14 pediatric practice sites, there were 147
medical errors reported during the 4-month study period. The larg-
est group of errors was related to medical treatment (37%). Of the
medical treatment errors, 85% were medication errors. There were
also errors associated with patient identification (22%); preventive
care, including immunizations (15%); diagnostic testing (13%); and
patient communication (8%).

There are many examples of errors in the inpatient arena as well.
A study looking at inpatient medication errors found that among
1,000 children in 12 independent children’s hospitals, 1 in 15 chil-
dren was exposed to wrong medications, side effects, or drug inter-
actions. Takata and Currier reported a rate of 11.1 adverse events
per 100 pediatric inpatients; 22% of these errors were deemed pre-
ventable. In a 2005 Joint Commission on Accreditation of Healthcare
Organizations report, the root cause of more than 70% of 2,400 senti-
nel events was communication failure between providers or between
family and providers. In those events, 75% of patients died due to
this type of failure.

Kurtin and Stucky describe 5 barriers or challenges to high-qual-
ity care in both the pediatric and adult arenas (Table 17-1). The first
is widespread unnecessary variation in care.

In order to prevent medical error, one needs to understand
how, when, and where it occurs; to look at the system that allowed
the error to happen; and to keep the system open and blame-free
(Box 17-2).

The factors associated with risk of error are not the individu-
als who work in the system but rather the system in which the indi-
viduals work. To decrease the risk of error, the language of patient
safety must be understood, and a deeper understanding of the prin-
ciples of systems analysis work models and other problem solutions
must be developed.

Definitions

In order to understand quality improvement and improve patient
safety, one must be familiar with the terminology. The National
Patient Safety Foundation defines patient safety as the avoidance, pre-
vention, and amelioration of adverse outcomes or injuries stemming

Barrier Explanation
Unnecessary variation Diagnostic or therapeutic interventions
in care performed at the discretion of the ordering

physician and not required by the patient’s
condition

Gap between knowledge
and practice

May be many years; time it takes a proven
new practice to go from medical literature to
routine clinical care

Failure of physicians to
understand and work in
the hospital’s complex
systems of care

Challenges to accessing information/data/
personnel/materials to facilitate patient care

Need to improve patient
safety

No consistent mechanism in place

Slow adoption and routine
use of practices that can
improve clinical outcomes
and patient safety

Use of clinical pathways may mitigate

Communication failures

Frequent distractions and interruptions
Inadequate supervision

Drug ordering issues

Limited access to patient information
Noisy work environment

Lack of 24-hour pediatric pharmacy
Emergency situations
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from the processes of health care. The Institute of Medicine (IOM)
defines patient safety as freedom from accidental injury.

An adverse event is defined as injury caused by medical manage-
ment rather than by the underlying condition. Some are not prevent-
able. One example of a non-preventable adverse event is the person
who receives the appropriate antibiotic at the appropriate time and an
appropriate dose who has an allergic reaction to the medication. This
differs from medical error, which is the failure of a planned action to
be completed as intended (error in execution) or the use of a wrong
plan to achieve an aim (error of planning). Outcomes summarize the
effectiveness of care, including adverse events.

James Reason, who did extensive work on organization models
of accidents, further delineates the terminology. A slip is an error in
execution; the observable action deviates from what was planned. A
lapse is an error in execution due to a memory failure. A mistake is
a knowledge-based failure; the plan is carried out correctly but the
planned action was wrong for the situation. An active error (sharp
end error) typically occurs in a patient care area by a front-line pro-
vider; the effects may be felt immediately. A latent error (blunt error)
is due to system-based problem and may relate to poor design, incor-
rect installation, look-alike packaging, sound-alike names, faulty
maintenance, or bad management decisions. These are more diffi-
cult to identify and hard to recognize. Health care workers frequently
develop “work-arounds” to bypass the problem. This often leads to
the belief that the “work-around” is normal.

A system is a set of interdependent human and nonhuman ele-
ments interacting to achieve a common aim. In a hospital, it may
be a unit or a department. Processes are how care is delivered. (Are
policies routinely followed? Are evidence-based medicine guidelines
implemented? Does the transfer of patients occur in an organized
manner?) Work models provide a conceptual framework for investi-
gating events and processes so all contributing factors are evaluated.
Plan-Do-Study-Act is an example of a conceptual framework. The
premise of all work models is that an organized, systematic approach
to event investigation results in reliable data that may be used to
develop a new system.

Continuous quality improvement (CQI) is the continued process
of reviewing and improving the processes and procedures associated
with providing goods or services. It may evaluate structure, process,
or outcome either as independent components of the CQI process or
all simultaneously, because considerable overlap exists between the
components and quality of care.

When evaluating the quality of health by comparing outcomes,
it is important to understand the concept of risk adjustment. Risk
adjustment allows statistical adjustment of patient differences, such
as severity of illness, to make comparisons of outcomes clinically
meaningful. This enables the translation of statistically significant
tests into clinically meaningful results.

Errors and How They Occur

The pervasiveness of the medical error problem is enormous. In 1999
the IOM published To Err is Human. This report stated that medical
error accounted for approximately 44,000 to 98,000 deaths annually

in US hospitals. This is more deaths than from AIDS, motor vehicle
crashes, or breast cancer. The types of events included adverse drug
events, improper transfusions, surgical injuries, wrong site surger-
ies, suicides, and mistaken patient identity. Most errors occurred in
intensive care units, operating rooms, and emergency departments.
The annual total cost was estimated to be between $17 billion to
$29 billion. The cost of additional care was $8 billion. This figure does
not account for lost income and productivity. The IOM made many
recommendations in this report, including a balanced approach
between regulatory and market-based initiatives as well as the estab-
lishment of a national focus to create leadership, research, tools,
and protocols to enhance the knowledge base about safety. It rec-
ommended raising performance standards and expectations for
improvements in safety through the actions of oversight organi-
zations, professional groups, and group purchasers of health care.
An additional recommendation was to implement safety systems
in health care organizations to ensure safe practices at the delivery
level. In 2001 the IOM published the follow-up report, “Crossing the
Quality Chasm. Safety was deemed the key dimension of quality.
Only a systems approach would work; trying harder was inadequate.
A stepwise correction of problems in the system is the key to success.
The culture of blame must be overcome: Human error was to be
expected. Table 17-2 lists types of errors and their definitions.

Medical errors are not usually a single event or done by a single
person. Normally there are numerous safe points and double-
checks built into the process, but each layer of safety has gaps or
“holes” When these “holes” line up, the error reaches the patient.
Standardized approaches can reduce variability and improve sys-
tem efficiency. The goal is to make the holes as small as possible or
even make them disappear. There are many factors associated with
medical error, including human factors triggered by interruptions,
fatigue, time pressures, anger, anxiety, fear, and boredom. Mistakes
can result from a wrong plan of action. Mistakes involve misinter-
pretation of a problem, lack of knowledge, and habitual patterns of
thought. A violation is the purposeful rule violation whether rea-
soned or reckless. The factors associated with risk are not the indi-
viduals who work in the system but rather the system in which the
individuals work.

Error Definition

Diagnosis error Error of delay in diagnosis; failure to employ indicated
tests, the use of outmoded tests or therapy, or the failure
to act on results of monitoring or tests

Treatment error | Error in the performance of an operation, procedure, or

test; an avoidable delay in treatment or responding to
an abnormal test or inappropriate/not indicated care

Medication error | Most frequent type of error; includes an error in the dose

or method of using a drug

Prevention error | Failure to provide prophylactic treatment or inadequate

monitoring or follow-up of treatment
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Harm Versus Error

Our ultimate goal is to reduce patient harm. Early quality improve-
ment efforts targeted the elimination of error. It had been believed
that reducing error would decrease harm. This is not true; most med-
ical errors never harm patients and may be clinically insignificant.
One example would be the acetaminophen dose that is given 1 hour
late. Why do we differentiate? Focusing on harm puts the microscope
on the system not the individual.

Quality Improvement and
Organizational Culture

“This is the way we do things around here”

Patients expect to receive quality health care without experiencing
preventable harm. The IOM has defined quality in health care as “the
degree to which health care services for individuals and populations
increase the likelihood of desired health outcomes and are consistent
with current professional knowledge” One of the things that influ-
ence quality in health care is organizational culture.

Many pediatricians are never taught about organizational cul-
ture. It is the invisible powerful dictator of how things are done in
the organization. It is a latent and often unconscious set of forces that
determine both our individual and collective behavior, ways of per-
ceiving, thought patterns, and values. Hospitals have their own cul-
tures. Subcultures also exist among physicians and nurses as well as
within departments, such as critical care. It may be challenging to
understand all of the hospital’s different subcultures.

Promoting change is rarely easy. Some people may adapt and
change appropriately while others resist and become dysfunc-
tional. In order to make changes, there must be an environment
where teamwork can grow. “Group think” must be avoided. “Group
think” is a term coined by Yale psychologist Irving Janis. It is “a
way of thinking that people may adopt when they are members of
a cohesive or homogeneous group; in particular, a group whose
members seek unanimity of thought to the point that they can-
not consider alternative ideas.” It can prevent critical thinking and
debate. Without disagreement, creativity can be lost. Negative effects
of “group think” include an illusion of invulnerability, insulated lead-
ers who may be protected from contradictory evidence, and mem-
bers who accept confirming data and reject data that fails to fit their
views. Alternatives are not considered and individuals with conflict-
ing views are discounted or demonized. Talented leaders welcome
diversity of thoughts and ideas. Leaders must empower team mem-
bers to have open discussions and offer ideas.

Communication is a key component of organizational culture.
Communication involves 2 parts: message and meaning. Message
is stated; meaning is interpreted and may be different between peo-
ple. Strategies to improve communication are legion. Included in
these strategies are methods for remaining calm in high workload,
stressful situations. Other strategies include more verbalization,
verbalizations that relate to problem-solving, speaking in first per-
son plural, and coordinating tasks to the right persons experience
level. Good communication encourages input from team members.

Offering positive feedback builds confidence, reduces stress, and clar-
ifies ambiguities. Team evaluations provide input on how well team
members are communicating with each other and the progression
toward achieving team goals. Benchmarking against a similar team
may provide valuable information. An outside consultant may be
used to observe the team and provide feedback. Internally, the use of
informal, regular meetings to discuss the team’s progress and provide
debriefing sessions to discuss the team process may be constructive
in moving the team forward toward their goals and ensuring effec-
tive communication. Team conflict is experienced by all teams at one
time or another. It happens when people come together to resolve a
problem, discuss care improvement, or discuss changing processes
to improve care. It needs to be managed effectively so issues at hand
can be resolved while still providing the best quality patient care.

Teamwork has been defined by numerous organizations. The IOM
in 2003 used this definition: “All healthcare professionals should be
educated to deliver patient-centered care as members of an inter-
disciplinary team, emphasizing evidence-based practice, qual-
ity improvement approaches, and informatics” The IOM defines a
multidisciplinary team as one in which members cooperate, com-
municate, and integrate care to ensure that patient care is continu-
ous and reliable.

Measuring Quality

Ideally, measurements should evolve from the IOM quality aims:
timeliness, efficiency, effectiveness, safety, equity and patient-cen-
teredness (Box 17-3). Improvement measures may not be sufficiently
valid and reliable for public dissemination yet may still be useful
for benchmarking, to identify best practice, or as part of quality
improvement initiatives.

Adult measures may not be appropriate for pediatrics. Pediatrics
is unique due to heterogeneity, including age, size, diagnoses, and
treatment modalities including medication dosing.

Measures must be reliable. The definition of reliability is the abil-
ity of the measure to perform similarly under stated conditions over
time. In health care, reliability is often used interchangeably with the
concept of precision. Precision is the ability of a measurement pro-
cess to reproduce its own outcome. To achieve precision, a reliable
system requires clear and concise definitions of the data fields to
be collected. An effective approach is to train data collectors. There
must also be a robust method for data coding and entry. Reliability
needs to be intermittently assessed within and between observers
over time to ensure consistency.

Measures must also be valid. A measure is valid if it adequately
represents the attribute of interest. Internal validity is the soundness
of the developed indicator. External validity is the ability of the indi-
cator to be applied to a broader population.

Timeliness Safety
Efficiency Equity
Effectiveness Patient-centeredness
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Measures must be feasible and usable. Feasibility is the actual
ability to gather the measures. For a measure to be usable, the
intended audience must be able to understand the findings and use
them in an appropriate fashion. It is usable if it is able to uncover
meaningful differences between groups.

Three types of measures are essential to quality improvement.

1. Outcomes measures: Address how the health care services
provided to patients affect their health, functional status, and/
or satisfaction.

2. Process measures: Address the health care services provided
to patients.

3. Balancing measures: Evaluate unintended consequences or the
stability of the system being changed in the project.

A balanced set of measures for a quality improvement effort
should include at least one outcome, one process, and one balanc-
ing measure.

Error Metrics

How does one measure harm?
How does one measure safety?

Measuring harm is often done with occurrence reports. This
identifies 2% to 8% of all adverse events in an inpatient setting. It
may be done with retrospective, concurrent, or trigger-based chart
review. There are no standardized methods for reporting, investi-
gating, or disseminating information related to preventable adverse
events. In the past, the qualitative concept of patient safety has been
translated in quantitative metrics. Three frameworks that have been
used include measuring error, measuring patient injuries, and mea-
suring risk.

Error-based patient safety metrics are premised on the idea that
the goal of medicine is to successfully implement the correct plan
of care. It is an attractive measure of assessing safety because many
errors occur and are somewhat easy to find. There are many prob-
lems with error metrics as very few measures of error represent the
true rate.

Error rate = (identified errors)/(potential opportunities for
that error to occur)

The numerator (identified errors) may be hard to obtain, since
with reported events one only knows the errors reported not the
actual number of occurrences. Therefore, it is nothing more than a
rate of reporting.

Some other modalities proposed to get the true numerator
include chart review. The difficulty with chart review includes the
number of steps in the process: error occurs, each error is recognized
by a provider, the error is documented by a provider, the chart is
reviewed, the reviewer recognizes the event during the chart review,
and the error is attributed correctly. Ethnographic study, the direct
observation of people, has the same pitfalls.

Other confounders include hindsight bias. For problems to be
effectively rectified, the correct understanding and attribution of
events that created the error must occur. The retrospective analysis

of error creates the potential for incorrect or simplistic identification
of causes for events. “Subsystem” failures are difficult to identify as a
contributing cause to an adverse event. The incorrect or inadequate
attribution of causality creates the potential for misguided actions
to “solve” the wrong problem.

Focusing solely on active errors leaves the latent failures and the
whole system more vulnerable to adverse events. Identifying errors
is important, but solely focusing on errors may lead to the “blame
game”” Trends may be a barometer for the organization’s culture as
it relates to patient safety. Identified errors provide learning oppor-
tunities, preventing harm to other patients.

Injury-based patient safety metrics focus on unintended out-
comes, such as catheter-related bloodstream infections, ventila-
tor-associated pneumonia, in-hospital cardiac arrest, and deaths.
Improvement efforts are more likely to focus on system vulnerabil-
ities with a high potential for adverse events.

Risk-based patient safety metrics are a measurement of hazards
or risks. Using a systems view, errors and injuries are the result of
hazards or risks within the system of care. The focus is on hazard-
ous conditions that increase the likelihood of downstream errors.
Efforts are centered on 3 core areas: (1) systematic risk identification,
(2) risk assessment, and (3) risk reduction/elimination. It is proactive
and it saves counting errors and injuries (makes it less important).
The elimination of risk includes the substitution of less risky alter-
natives, the development of administrative controls, and individual
protection. It incorporates information gathered from the frontline
bedside provider. The focus on risk reduction may decrease the need
to quantify error rates or injury prevalence. This requires a shift in
thinking from counting errors and injuries to proactively identify-
ing risk. The intent is to identify systems-level problems that may
be amenable to quality improvement efforts.

Patient Safety/Error Prevention

The Institute for Safe Medication Practices has developed a rank
order of error reduction strategies. They range from most effective
(forcing functions and constraints) to least effective (education/
information). In between are strategies such as (in order from most
effective to least effective) automation and computerization, stan-
dardization and protocols, checklists and double-check systems, and
rules and policies.

Education and information dissemination are important and
helpful; they increase awareness. However, lectures are quickly for-
gotten and signs are often ignored. It is the least effective means to
prevent the occurrence of error. Rules and policies are required by
several agencies. They are a good resource but not an effective means
of preventing a specific event.

Checklists and double-check systems are very effective when
they are a routine part of practice but they are not foolproof. The
best example of a double-check system is the surgical sponge and
instrument counts done at the end of a surgical case. Checklists are
also being used for other procedures like central line placement.
Standardization minimizes the risk of error, and protocols bring a
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standard approach to a clinical issue. They are designed to eliminate
variation from practitioner to practitioner and patient to patient.
Weak points may still exist and be prone to error. Automation and
computerization are 2 of the best means to prevent medical error
from occurring. They are only as safe and good as the person enter-
ing the data. Forcing functions and constraints is the best way to pre-
vent error through safeguards. In this manner, systems and products
are engineered to be safer from the ground up.

Plan-Do-Study-Act cycles are one way of developing and imple-
menting change leading to improved patient safety and quality of
care. Plan-Do-Study-Act cycles force small-scale, stepwise thinking;
allow for making predictions; force thoughtful deliberation on the
increased knowledge; and subsequently facilitate change. The use of
small-scale change can cause rapid adaptation and implementation
of change in various health care settings.

Conclusions

The key elements to a system change are (1) the will to do whatever
it takes to make a change to a system, (2) the ideas on which to base
the design of the new system, and (3) the execution of the changes
to the system. Change is difficult, but sustaining change is even more
complex. Hardwiring sustainability into a new system is imperative.
The “old way” has to be more difficult or inconvenient to perform.
In health care, spreading improvements depends on key individu-
als; one critical success factor for spread is the role of leadership.
Leaders must inspire and communicate a shared vision; model the
way; challenge the current process; no longer accept the status quo;
and enable others with resources, training, and time. The successes
must be celebrated.

CASE RESOLUTION

During your staff meeting, you decide to use a PDSA cycle to examine the practice’s
vaccine administration practice, identify barriers to timely vaccine administration,
and develop a plan to ensure that vaccines are administered in a timely fashion.

Plan: The charts of all patients seen for routine care in the past 3 months are
pulled. The charts are audited using a premade check sheet to identify vaccines
given, vaccines missed, and barriers to administration. After analyzing the data,
it becomes clear that many opportunities for immunization were missed due to
inability to get parental consent. This seemed to coincide with a television pro-
gram that discussed increasing rates of autism associated with vaccination.

Do: At your next routine staff meeting, you present the data to your col-
leagues. You recommend rebutting the television show with a fact sheet and a
discussion with the parents that is done by the physician. Your colleagues agree to
implement this change since it is low cost and easy to put into practice.

Study: Three months after implementation, you re-collect data and find there
are fewer missed opportunities forimmunization and your program has had some
success. Some parents are still resistant to immunizing their children for fear of
autism.

Act: You present the follow-up data to your colleagues and they agree to
implement the current strategy. The data will be reexamined in 3 months to see if
the program continues to be effective.
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CHAPTER 18

Neonatal Examination an
Nursery Visit

Julie E. Noble, MD

CASE STUDY

You are performing a newborn examination on a 16-hour-
old infant who was born at 39 weeks’ gestation to a
28-year-old healthy primigravida via normal spontaneous
vaginal delivery. There were no complications at delivery
and Apgar scores were 8 at 1 minute and 9 at 5 minutes.
The infant weighed 7 Ib, 10z (3,200 g) and was 19.7 inches
(50 cm) long at birth with a head circumference of 34 cm.
The mother received prenatal care beginning at 10 weeks’
gestation; had no prenatal problems, including infections;
and used no drugs, alcohol, or tobacco during the preg-
nancy. Her blood type is O positive. She is negative for
hepatitis B surface antigen, HIV, and group B streptococ-
cus and nonreactive for syphilis. The father is also healthy.

On physical examination, the infant is average size for
gestational age with a length and head circumference in
the 50th percentile. Aside from small bilateral subconjunc-
tival hemorrhages, the rest of the physical examination is
entirely normal.

Questions

1. What parts of the maternal history are important
to review before performing the infant’s physical
examination?

2. What further history is important for a complete new-
born assessment?

3. What aspects of the physical examination of new-
borns are essential to explain to parents?

4. What physical findings mandate a more extensive
workup prior to discharge?

5. What s the routine hospital course for a normal
newborn?

6. What are important points to cover with parents at
the time of discharge for a normal term newborn?

7. What laboratory studies, if any, should be performed
prior to discharge?

The newborn physical examination is an important first encoun-
ter with the pediatrician, the infant, the mother, and infant’s father,
if available, all establishing relationships with each other. The key
purpose of this examination is to assess the status of the infant and
detect any underlying medical problems. Relaying this information
to the parents is essential and answers the question foremost in a par-
ents mind: “Is the baby normal?” By performing a physical exami-
nation in the parents’ presence during the infant’s first 24 hours of
life, pediatricians can play a major role in allaying parental anxiety.
More than 90% of newborns are normal, but the pediatrician’s role
includes identifying medical problems or high-risk conditions in the
newborn examination and the history. Evaluation and treatment, if
necessary, can be initiated before discharge from the nursery.

Pediatric Prenatal Visit

Ideally, the pediatrician has spoken with the parents at a prenatal
visit before meeting them in the hospital. The prenatal meeting pro-
vides an opportunity for the parents to interview the physician, as
well as the rest of the office staff, regarding general policies and pro-
cedures for well-child appointments, sick visits, and contacting the

physician after hours. It also is a time to discuss what will take place
at the hospital and explain the role of allied health care profession-
als (eg, lactation specialists) in the overall care of the mother and
newborn. For pediatricians and other health care practitioners, the
prenatal visit is a time to gather vital medical information regard-
ing the current pregnancy, identifying any high-risk conditions, and
to inquire about any problems with previous deliveries. The pedia-
trician should also review any pertinent family history. In addition,
the pediatrician needs to note specific needs of the parents, which
may include cultural rituals or ceremonies surrounding the birth
of an infant, such as circumcision. Whether the infant is born at a
birthing center or in the more traditional hospital setting, arrange-
ments should be made to accommodate the wishes of the family.
The prenatal visit also allows physicians to assess any psychosocial
issues that may negatively influence initial maternal-infant bond-
ing, such as maternal drug use, no paternal involvement, the absence
of a supportive social network, or lack of housing. All of these issues
will necessitate social service intervention. The social environment
that will surround the infant at home will have a great impact on
his future.

929



SECTION Il HEALTH MAINTENANCE AND ANTICIPATORY GUIDANCE

This appointment is the ideal time to emphasize the impor-
tance of breastfeeding and educate the mother to its many benefits.
Anticipatory guidance issues, including positioning the infant on
his back to sleep, safe bedding, and child passenger safety, can also
be discussed.

Neonatal Nursery Visit

At the time of birth, the infant will receive a screening examination
and risk assessment by the nursery personnel when he is stable after
any needed resuscitation. If there are no noted abnormalities, the
pediatrician is notified of the birth, and the recommendation from
the Guidelines for Perinatal Care notes that he should evaluate the
infant within 24 hours. Meanwhile, in the delivery room, the infant
is dried and placed skin to skin on the mother’s chest, with a blan-
ket placed over both the mother and infant, to facilitate bonding and
early breastfeeding.

If there are perinatal or delivery complications, such as maternal
fever, meconium aspiration, asphyxia, prematurity, obvious infant
malformations, or distress, the infant should be supported as nec-
essary and kept on a radiant warmer for assessment. The physician
should promptly be notified to perform the newborn physical, eval-
uating the abnormality and initiating treatment.

Evaluation

Perinatal History

The perinatal history is the beginning of the infant’s medical his-
tory and is very significant to the newborn evaluation. To obtain all
of the pertinent history, it may be necessary to review the maternal
medical record. Results of maternal laboratory tests, such as blood
type; rapid plasma reagin status; purified protein derivative; HIV and
hepatitis B status; and chlamydial, gonococcal, and group B strepto-
coccus cultures, should be noted (Questions Box). The pediatrician
should also obtain triple screen, prenatal ultrasound, and amniocen-
tesis results if performed. Delivery room events and Apgar scores
should also be reviewed before performing the physical examina-
tion of the neonate. This review helps the physician focus the exam-
ination on findings suggested by the previous medical history. The
occurrence of any unusual circumstances surrounding the delivery
should be explained to the parents at the time of the examination.
They may not have understood the need for a vacuum-assisted deliv-
ery or emergent cesarean section. It is important to be prepared to
discuss the medical implications of such events.

Physical Examination

Every attempt should be made to perform the neonatal physical
examination at the mother’s bedside. This gives the physician the
opportunity to meet with parents and gives parents a chance to
have all of their initial questions answered immediately. In certain
circumstances, such as when the infant is premature or when the
mother is being treated for a medical complication, an initial bedside

Questions
Neonatal

Examination

« Did the mother receive prenatal care? If so, since what month of
gestation?

« Were all prenatal studies normal?

« Does either parent have a history of sexually transmitted infections,
such as syphilis, gonorrhea, or herpes?

« Does either parent have a history of alcohol, tobacco, or illicit drug
use?

« Did the mother take any prescribed or over-the-counter medications
routinely during pregnancy?

« Did the mother have any complications, such as bleeding or decreased
fetal movement, during pregnancy?

« Were there any indications of a complicated delivery?

« Is there a family history of congenital anomalies or diseases?

« Is the mother planning to breastfeed?

« Does the neonate have any siblings? If so, what are their ages?

« Isanyone available to help with the new baby or siblings?

examination may be impossible to perform. In any event, the physi-
cian or other health care provider should speak to parents about the
results once the examination has been completed.

The neonatal examination should be performed with the infant
completely unclothed and the infant’s body temperature maintained.
The infant should be assessed for evidence of birth trauma and con-
genital malformations, and an assessment of normal physiology of
organ systems should be done. The infant’s birth weight, length, and
head circumference should be plotted; physicians should keep in
mind that these measurements are often made in the delivery room
and may be subject to error. The diagnosis of small for gestational
age (weight less than 10th percentile) or large for gestational age
(weight greater than 90th percentile) can predispose the infant to
several medical problems. Temperature, respiratory rate, and heart
rate should be reviewed via the nursery record. Feeding, voiding,
and stooling patterns are also available in the nursery record.

The infant evaluation should include an expanded Ballard score,
which includes parameters for neuromuscular and physical maturity
to accurately estimate gestational age. A late preterm or near term
infant, from 35 to 38 weeks’ gestation, frequently does not have the
physiological maturity to feed vigorously and maintain body weight
or heat. These infants are at high risk for readmission for treatment
of jaundice, dehydration, and hypoglycemia. They should be followed
very closely.

The infant’s overall appearance should be noted, particularly for
the presence of any dysmorphic features. Physicians should deter-
mine whether the infant looks normal or has any abnormal facial fea-
tures, such as low-set ears and widely spaced eyes (see Chapter 69).



Skin

The presence and location of any rashes or birthmarks should be
carefully described and pointed out to the parents. The particular
location of the lesion as well as the pathology of the epidermal lesion
may aid in its specific diagnosis. Skin lesions from birth trauma must
be documented and treated as necessary. Bruising should be differen-
tiated from the benign mongolian spots from dermal hyperpigmen-
tation. Skin color should also be noted: Cyanosis may be indicative
of congenital heart disease, the presence of jaundice suggests hyper-
bilirubinemia, or plethora may be a sign of polycythemia.

Head

Head size and shape, including the size of the fontanelles and the
position of the sutures, should be evaluated. The head may be sig-
nificantly molded into a cone deformity secondary to pelvic pres-
sure at the time of delivery. This resolves within days after birth, and
with its resolution there may be a significant change in the head cir-
cumference. A cephalohematoma, which is a subperiosteal bleed
that does not cross the suture line, appears as a unilateral or bilat-
eral discrete lump on the side of the head. This finding may predis-
pose the infant to hyperbilirubinemia, and resolution may take up
to 2 months. A cephalohematoma should be differentiated from a
caput succedaneum, which is scalp edema that crosses the midline,
and may be ballotable. Edema usually resolves rapidly. Skull frac-
tures may occur with birth trauma and may present as a step-off or
crepitus on palpation of the skull. All head findings may be a source
of concern to parents.

Eyes

The eyes should be evaluated for subconjunctival hemorrhages, col-
obomas, extraocular movements, and the presence of red reflexes. If
it is not possible to elicit a red reflex, an ophthalmologic evaluation
is essential. Its absence suggests conditions such as congenital cat-
aracts or retinoblastomas.

Ears

The placement, size, and shape of the ear pinnae should be noted as
well, along with any preauricular or postauricular pits or append-
ages. The presence of a significant auricular abnormality may cor-
relate with hearing loss or suggest a genetic syndrome.

Nose

The nose should be checked carefully for patency of both nares. This
can be easily accomplished by occluding airflow from one nare and
observing airflow from the other. Choanal atresia is an important
condition to rule out because infants are obligate nose breathers until
3 months of age, and choanal atresia may lead to respiratory distress.
A nasal fracture can also occur during the delivery process. This pres-
ents as an asymmetrical nose. If the physician presses on the nasal
tip and the nares are symmetrical, then the diagnosis is a deformity
that will resolve. If the nose falls to one side, there is a probable nasal
septum fracture that should be evaluated by an otolaryngologist.
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Mouth

The oropharynx should be examined closely for any defects in the
hard or soft palate. A bifid uvula may indicate a submucosal defect
of the soft palate that may be difficult to appreciate without palpa-
tion (see Chapter 70). Common normal findings in the orophar-
ynx, including Epstein pearls located at the midline on the hard
palate and epithelial cysts along the gum line, should also be noted.
Loose natal teeth should be removed to prevent the possibility of
aspiration (see Chapter 71). The tongue should be evaluated for
macroglossia or a tight lingual frenulum, which may interfere with
effective breastfeeding.

Chest

The neck should be palpated for sternocleidomastoid hematomas
and the clavicles for fractures, which are more common in infants
who are large for gestational age (LGA) or a delivery complicated by
shoulder dystocia. The chest should be inspected for respiratory effort
and lungs auscultated to ensure normal breath sounds throughout.
The quality of the infant’s cry should be assessed. Laryngeal webs
or a paralyzed vocal cord may present in the newborn. Chest wall
deformities, such as pectus excavatum, should be noted. If an absent
rib is suspected, a radiograph is needed. The presence of breast buds
is normal, but supernumerary nipples are minor malformations,
although no treatment is indicated. Widely spaced nipples are a com-
mon minor malformation in patients with Turner syndrome.

Heart

The heart should be auscultated to ensure that it is in the proper posi-
tion on the left side of the chest. Cardiac murmurs should be appre-
ciated and documented. The presence of a murmur does not always
indicate complex congenital heart disease. In the first 24 hours, a
murmur may be a closing ductus, and newborns can also have func-
tional murmurs. Peripheral pulmonic stenosis is a common benign
heart murmur in the newborn that is characterized by transmis-
sion to the back. Every murmur should be evaluated on an individ-
ual basis. If assessment is indicated, 4 extremity blood pressures, a
pulse oximetry reading, an electrocardiogram (ECG), and a chest
radiograph should be obtained. If there are abnormal findings or
the murmur is associated with cyanosis, tachypnea, poor feeding, or
congenital anomalies there is high suspicion of a pathologic cause.
A consult from specialists in pediatric cardiology should be sought
and an echocardiogram obtained.

Abdomen

The abdomen is easiest to palpate prior to feeds. It should be assessed
for any masses or organomegaly (eg, polycystic kidneys, hepato-
splenomegaly, adrenal hemorrhage) that warrant further investi-
gation. Bimanual palpation may be helpful to identify masses. The
umbilicus should be examined to identify 3 vessels as well as the
quality of the cord. A small, atretic cord can explain a low weight in
the infant. Erythema and swelling of the skin around the cord may
indicate oomphalitis, a serious infection.
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Genitalia

In female neonates, the labia majora may be swollen, but the ure-
thra and vaginal opening should be visualized to ensure patency. It
is not uncommon to see hymenal tags. Clitoral size should be noted.
Parents should be told that a physiological vaginal discharge and the
presence later of a pink or blood-tinged discharge are a normal neo-
natal response to maternal estrogen withdrawal. In male infants, the
penis should be examined for size and length. The foreskin should be
retracted sufficiently to reveal the location of the urethral meatus to
assess for hypospadius. A testicular examination can rule out hydro-
celes, inguinal hernias, and cryptorchidism.

Skeleton

The infant skeleton should be assessed for evidence of a skeletal dys-
plasia. All long bones should be examined for a potential fracture
secondary to birth trauma. The infant hip examination is important
to detect developmental dysplasia of the hip, seen more commonly
after a breech position in utero. The Ortolani test is performed to
detect a dislocated hip. The “clunk” felt when performing the exam-
ination is the relocation of the femoral head of the affected hip in
the joint capsule. In contrast, a “click” may indicate normal perina-
tal ligament laxity. The Barlow test detects an unstable dislocatable
hip. If either test is positive, it is diagnostic for a dislocated or dislo-
catable hip and warrants an orthopedic consultation. Treatment with
a Pavlik harness is initiated until confirmatory testing by an ultra-
sound is reliable at 6 weeks of age. The spine should be palpated com-
pletely to the sacrum. Sacral defects, deep sacral pits, or sacral tufts
of hair warrant an investigation for such conditions as spina bifida
occulta. Fingers and toes should be counted and assessed for syndac-
tyly. The feet may be turned inward, outward, or up and should be
gently moved to a normal position to ensure flexibility. Deformities
secondary to intrauterine pressure are common. Clubfoot or equin-
ovarus deformations should receive orthopedic evaluation.

Neurologic Examination

An infant’s resting position should be assessed to evaluate tone. All
extremities should be flexed. The infant then can be held prone under
the shoulder girdle for further evaluation of tone, and extremities
should continue flexed. Infants should be observed for motor activity,
moving arms and legs symmetrically. Response to sensory stimula-
tion and deep tendon reflexes should be elicited. Facial movements
should be closely observed for symmetry. Primitive reflexes, such as
suck, rooting, grasp, stepping and, especially, Moro, are an impor-
tant part of the newborn neurologic examination. The behavior of
the infant can also yield information regarding an intact neurologic
system. He should respond to sound, fixate on a face, and be capa-
ble of attempts at self-consolation.

Normal findings of the nursery physical examination are sum-
marized in Box 18-1. Significant findings that must be addressed
immediately when noted at the initial nursery examination include
evidence of hydrocephalus, a ductal-dependent cardiac lesion, a
diaphragmatic hernia, an abdominal mass, or a possible chromo-
somal abnormality such as trisomy 13 or trisomy 18, which can all

Skin

Milia, erythema toxicum, salmon patch, nevus flammeus, hemangiomas,
mongolian spots, lanugo (body hair)

Head

(Cephalohematoma, caput succedaneum

Face

Swollen overall appearance, minor malformations

Eyes

Swollen eyelids, subconjunctival hemorrhages

Ears

Preauricular appendages/pits, folded pinnae

Nose

Flattened nose, milia over bridge

Mouth and Throat

Epstein pearls, epithelial pearls, natal teeth, shortened frenulum
Chest

Supernumerary nipples, breast buds, galactorrhea, pectus excavatum or
carinatum

Genitalia

Females: swollen labia, hymenal tags, vaginal discharge

Males: hydrocele, undescended testicle (palpated in inguinal canal)
Hips

Click

Extremities

Feet turned up, in, or out, but malleable

Neurologic Examination

Primitive reflexes: Moro, grasp, rooting, stepping

be life-threatening. The physical conditions associated with trisomy
21 are rarely life-threatening, although suspicion of the diagnosis
does warrant a genetics consultation and evaluation for cardiac and
abdominal anomalies (see Chapter 37).

Laboratory Tests

Few laboratory tests are needed for the normal newborn. The only
test that all US newborns receive is the state mandated newborn
screening test prior to discharge from the nursery (see Chapter 20).
Heel stick blood usually is evaluated for inheritable conditions, such
as phenylketonuria, galactosemia, hypothyroidism, hemoglobinop-
athies, cystic fibrosis, congenital adrenal hyperplasia, and a panel
assessing inborn errors of metabolism. The newborn screen varies
by state and depends on the prevalence of a particular disease in a
given region (see Chapter 20), but there is a federal effort to stan-
dardize testing. In all states, hearing screening is also part of the
mandated newborn screening. Screening methods may be by auto-
mated auditory brain stem response, otoacoustic emission testing,
or conventional auditory brain stem response.



Other laboratory tests that are often performed in a newborn
include a serum glucose in infants at high risk for hypoglycemia
(which includes infants who are small for gestational age or LGA,
infants of diabetic mothers, and infants who are symptomatic). A
hematocrit is necessary in jaundiced, pale, or ruddy-appearing new-
borns and in twins. In cases of ABO or Rh incompatibility, a serum
bilirubin and a Coombs test are important to obtain. Screening for
hyperbilirubinemia to prevent kernicterus is recommended for all
newborns, but recent evaluations of this testing have not demon-
strated efficacy. Bilirubin screening can be done easily by a trans-
cutaneous reading followed by a serum level if the transcutaneous
reading is elevated (see Chapter 113).

Imaging Studies

Routine radiographs are not indicated in neonates whose examina-
tion is normal and should be ordered only if indicated by the exam-
ination. Some minor malformations, such as pectus excavatum, do
not need radiographs. Vertebral radiographs or ultrasound of the
lumbosacral spine is appropriate in the neonate with a deep sacral
pit or sacral tuft of hair for the diagnosis of spina bifida occulta.
Clavicular radiographs are indicated if swelling or pain is located
in the clavicular area or if an asymmetrical Moro reflex is elicited.
A chest radiograph and ECG are warranted for a significant mur-
mur. If multiple anomalies are found, a renal ultrasound looking for
malformations of the kidneys should be performed. More extensive
studies are indicated if an emergent physical finding is discovered.

Management

After stabilization in the delivery room, the infant should be thor-
oughly dried and given to the mother for breastfeeding and bond-
ing. If mother and baby are healthy, the infant should stay with the
mother, receiving an initial bath when the temperature is stable. The
administration of intramuscular vitamin K to prevent hemorrhagic
disease of the newborn and the application of ophthalmic ointment
or silver nitrate in the newborn’s eyes to prevent gonorrheal infection
is universal. Hepatitis B vaccine is recommended for all infants at
birth regardless of mother’s serology. Every hospital should encour-
age rooming-in of the infant with the mother. The infant should feed
within 2 hours of birth and continue to feed every 2 to 3 hours to
prevent hypoglycemia. The preferred method is breastfeeding, and
the mother should receive sufficient postpartum support to ensure
success (see Chapter 24). Vital signs should be monitored every 30
minutes until stable during the transition to extrauterine life, then
every 4 hours. Daily weights as well as strict documentation of void-
ing and stooling are necessary to monitor the infant for adequacy
of intake and for dehydration. Umbilical cord care remains an area
of controversy, and it appears that leaving the cord to dry is a suffi-
cient treatment.

If desired, the circumcision is usually performed on the day of
discharge (see Chapter 22). Local anesthesia is now universally rec-
ommended for the procedure. Following the procedure, the parents
are instructed to leave the gauze or Plastibell in place. It will fall oft
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spontaneously. Petroleum ointment may also be placed on the corona
of the penis to prevent its sticking to the diaper. The physician should
be notified if excessive bleeding or oozing occurs (eg, soaking of the
diaper with blood) after discharge from the nursery.

Discharge Planning and Counseling

In most cases, mother and infant should be discharged home
together. The general hospital stay is 48 hours for a vaginal delivery
and 96 hours for a cesarean delivery. The physician should examine
the infant again within 24 hours of discharge to identify problems
that might have developed as well as counsel the mother. Again this
examination is best performed at bedside. The infant’s physical find-
ings and hospital course should be reviewed with the mother and
father. If studies other than routine neonatal screening were per-
formed, the parents should also be informed of the results.

Discharge is the best time to review anticipatory guidance issues.
Topics that should be covered at the bedside include feeding patterns
and what to expect, sleeping and elimination patterns in the new-
born, umbilical cord care, bathing the newborn, and safety issues
such as car safety seats and sleeping position. Guidelines regard-
ing symptoms of illness and when to call the office or emergency
department should also be addressed. These include a rectal fever of
100.4°F (38.0°C) or greater, respiratory distress, irritability, lethargy,
decreased feeding, and evidence of dehydration. If parents have any
concerns about their infant, they should be encouraged to call the
physician’s office. A follow-up visit should be arranged at day 3 to 5
of life for any breastfeeding infant, to give breastfeeding support as
well as to assess the infant for evidence of jaundice or dehydration.
An early follow-up appointment may also be indicated in an infant
with social risk factors and near term infants who are at higher risk
for complications. If the infant is delivered by cesarean section or
is formula feeding, a follow-up visit at 1 to 3 weeks after discharge
is appropriate.

Early newborn discharge is an option if desired by the mother.
There are published recommendations from the American Academy
of Pediatrics for guidance regarding discharge at younger than 48
hours of age. Generally the history, including social risk factors, phys-
ical, and hospital course, should all be low risk and the infant should
have been observed for at least 12 hours. If the newborn is stable and
sent home at less than 48 hours, a mandatory follow-up appointment
should be scheduled in 2 days.

In the case presented at the beginning of the chapter, the parents should be told
that the weight, length, and head circumference are all normal. The examination
is reviewed at bedside and the subconjunctival hemorrhages should be shown
to the parents and their benign self-limited nature explained. The infant’s blood
type from cord blood should be obtained since the mother is 0*. Routine neonatal
screening, feeding, sleeping, elimination, bathing, and safety should be reviewed.
Prior to discharge, the infant should receive the hepatitis B vaccine and newborn
screening tests. A follow-up appointment should be made in 48 hours after dis-
charge to follow breastfeeding progress.
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Peripartum Depression:
The Role of the Pediatrician

Carol D. Berkowitz, MD

CASE STUDY

You are evaluating a 3-week-old infant who is the product
of a 39-week gestation to a 30-year-old gravida | para |
mother who has been breastfeeding the infant. The birth
weight was 3,650 g, and the baby now weighs 3,380 g.The
mother expresses concern about her ability to breastfeed.
She also admits to being exhausted and feeling detached
from the baby and overwhelmed by being a mom, some-
thing she had looked forward to since she was a little girl.
She has difficulty concentrating and has no appetite. She
asks you if it is normal to feel this way.

Questions

1. What are the signs and symptoms of peripartum
depression?

2. What are the risks to infants of mothers who expe-
rience peripartum depression and other mood
disorders?

3. What s the role of the pediatrician in assessing moth-
ers for peripartum depression?

4. What screening instruments are available to assist in
assessing mothers for peripartum depression?

5. What resources are available to offer to mothers who
may be experiencing peripartum mood disorders?

Peripartum depression is the term used to encompass a cadre of
mental health problems that mothers may experience either dur-
ing pregnancy or following the birth of a baby. Despite public dis-
closures and open discussions by celebrities such as Brook Shields
and Gwyneth Paltrow, the condition is under-recognized, and many
mothers go undiagnosed and untreated. The pediatrician is in an
ideal position to assess a mother for the presence of these symp-
toms following the birth of a baby since the pediatrician usually sees
the mother—infant dyad prior to the obstetrical postpartum visit at
6 weeks following the baby’s birth. The recommended time points for
screening for postpartum depression coincide with well-baby checks:
2 weeks, 2 months, and 6 months. In addition, women are likely to
follow up with their child’s physician appointments more than their
own. While fatigue is a common complaint of new mothers as well
as new fathers, other symptoms, particularly those of impaired func-
tioning and diminished ability to care for the infant, may suggest a
more significant disturbance.

Epidemiology

The incidence of peripartum depression varies with the population
studied, with the estimated range being from 5% to 25%. Between
14% and 23% of pregnant women experience depressive symptoms
while pregnant, and approximately 13% of women take an anti-
depressant at some time during their pregnancy. The prevalence is
felt to be much higher at 40% to 60% in certain groups, including

low income women, certain ethnic minorities (including Latina and
African American), pregnant and parenting teenagers, mothers of
multiple births, and women who served in the military in Iraq and
Afghanistan. The World Health Organization notes that depression
is the fourth leading cause of disease burden in the world. In spite
of the high prevalence across all groups, fewer than 50% of cases of
maternal depression are identified.

Often there is reluctance on the part of obstetricians or psychia-
trists to treat pregnant women with antidepressants because of con-
cerns about the potential effects of the medications on the developing
fetus. These effects include fetal malformations, cardiac defects, pul-
monary hypertension, and reduced birth weight. However, untreated
depression and anxiety in pregnancy also increase the risk of pre-
term delivery, low birth weight, and infants’ own ability to regu-
late emotions and stress. The American College of Obstetricians
and Gynecologists and the American Psychiatric Association have
issued joint guidelines on the management of pregnant women with
depression, which discuss the indications for psychotherapy as well
as psychopharmacology in the pregnant woman. Pediatricians are
usually not involved in this part of the decision-making process but
should be knowledgeable about the possible complications that the
infant may experience following birth from either exposure to anti-
depressants or to untreated maternal mental illness. Approximately
6% to 10% of fathers experience peripartum depression, with the
highest rates seen between 3 and 6 months following the birth of the
baby. Paternal rates of depression are higher when there is maternal
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depression, and the impact on the infant is greater than if the father is
not affected. Depressed fathers have a higher rate of substance abuse.

There is a wide range of symptomatology that can be categorized
under peripartum mood disorders (Box 19-1). Baby blues or mater-
nity blues is used to describe the very common experience of new
mothers, said to affect 50% to 80% of postpartum women in the first
few days after delivery. There is no Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition Text Revision (DSM-IV-TR)
categorization of “baby blues.” Generally symptoms improve over
1 to 2 weeks, and functioning is not impaired, though “baby blues”
may herald later depression. Mothers experience sadness, crying,
mood swings, anxiety, and worrying.

A diagnosis of postpartum depression meets the criteria of
depression according to DSM-IV, which include a depressed mood,
diminished pleasure (anhedonia), changes in appetite and sleep, psy-
chomotor agitation or retardation, fatigue, feelings of worthlessness
or inappropriate guilt, decreased ability to concentrate, and recurrent
thoughts of death or suicide. Suicide is the leading cause of death in
mothers during the first year postpartum. Technically, symptoms of
depression must begin within 4 weeks of delivery and may persist

“Baby Blues”

« Sadness

+ (rying

« Mood swings

+ Anxiety

+ Worrying

« First few days after delivery
« Resolves in 1-2 weeks

Postpartum Depression

« Meets Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition
criteria for depression

« Depressed mood

« Diminished pleasure

« (hange in appetite

« Changein sleep

- Fatigue

« Feelings of worthlessness or guilt

« Inability to concentrate

« Recurrent thoughts of death or suicide

Postpartum Psychosis

+ Severe impairment

+ Paranoia

« Mood shifts

« Hallucinations

+ Delusions

« Suicidal/homicidal ideation

« Usually requires hospitalization

for 1 year, though the onset is often insidious and doesn’t come to
attention until much later than a month postpartum.

Postpartum psychosis is less frequent, occurring in 1 to 3 per
1,000 deliveries also within the first 4 weeks after delivery. There
is severe impairment, with paranoia, mood shifts, hallucinations,
delusions, and suicidal and homicidal ideation. Sometimes there is
a history of a preexisting bipolar disorder. Affected mothers require
hospitalization, in part because the infanticide rate is 4% to 5%.

It is estimated that 400,000 infants are born to mothers who are
depressed. These infants are at risk for a host of adverse physical and
developmental consequences.

Pathophysiology

The precise pathophysiology of maternal depression has not been
elucidated, but sleep deprivation related to the demands of caring
for a new infant and hormonal changes are felt to be contributing
factors. While there are rapid decreases in the levels of estrogen,
progesterone, and cortisol, the changes noted in mothers who expe-
rience peripartum depression do not differ from women who do
not experience peripartum depression. Perhaps more significantly,
there are a number of risk factors that have been associated with
its development. These include prior history of depression in gen-
eral, but especially during a previous pregnancy; mood disorders,
including premenstrual dysphoric disorder; substance abuse; alco-
hol dependence; low socioeconomic status; lack of social support or
community network; unintended or unwanted pregnancy; or a fam-
ily history of depression. Other social/familial factors include mar-
ital discord, divorce, and violence.

Evaluation

Mother

Screening for peripartum mood disorders is felt to be within the
scope of the pediatric practice. Studies have shown that mothers
are comfortable being queried by pediatricians about how they are
doing. Some pediatricians express concern about the appropri-
ate strategies for screening and what to do if they determine that a
mother has symptoms of depression.

It is important to couch any depression screening in language
that makes a new mother feel comfortable and not judged in any
way. Postpartum Support International has developed the “Universal
Message” to share with depressed new mothers: (1) You are not crazy;
(2) you are not alone; and (3) with the right help, you will get better.

There are several instruments that help screen for postpartum
depression. A simple tool, called the Parent Health Questionnaire-2,
consists of 2 questions. The questionnaire begins with a background
statement related to depression as a common and treatable condition
that often goes unrecognized. There follows justification citing the
recommendation of the US Preventive Services Task Force that all
adults be checked for depression. The questions then are as follows:
Over the past 2 weeks, you have felt down, depressed, or hopeless
(true or false). Over the past 2 weeks, you have felt little interest or



pleasure doing things (true or false). If true, have you felt this way
for (several days, more than half the days, or nearly every day)? If
either of these questions is positive, a more extensive assessment is
indicated to make the diagnosis of depression.

A second instrument is the Edinburgh Postnatal Depression Scale
(EPDS). A sample question from the scale is given in Box 19-2. The
scale was developed in 1987 and consists of 10 questions completed
by the mother. The mother is asked to check the response that comes
the closest to how she has been feeling in the previous 7 days, with
there being 4 choices ranging from “often” to “never.” All items must
be completed, and the mother must respond by herself, without the
assistance of another unless she has limited English skills. The max-
imum score is 30. A score greater than 10 indicates risk for depres-
sion. A positive response to question 10, which asks about suicidality
by itself, is considered a positive screen. The instrument is available
in more than 40 languages.

Infants and Children

Infants and children may experience a number of problems as a con-
sequence of maternal depression. These children may develop disor-
ders of attachment, particularly insecure attachment, and they are
at risk for the subsequent development of conduct or other behav-
ior disorders. Language development may be adversely affected since
depressed mothers speak fewer words and have fewer social inter-
actions with their children. Maternal depression has also been asso-
ciated with the decision not to breastfeed or the early cessation of
breastfeeding. Classic environmental failure to thrive can be related
to maternal depression and reduced mother-infant interactions.
The effects of maternal depression can be detected in 2-month-old
infants who regard depressed mothers less frequently, have poorer
state regulation, interact with objects less frequently, and have lower
levels of overall activity than infants of nondepressed mothers. Long-
term effects of maternal depression on child development have been
demonstrated in the magnetic resonance imaging of the brain of
such children and increased cortisol level at the time of school entry.
Children are characterized as anxious, wary, and withdrawn. Social
skills are noted to be poor. Early diagnosis and intervention may pre-
vent the development of these problems.

Management

The major role of the pediatrician is to assist in the early identification
of mothers who are experiencing peripartum depression and to make
the appropriate referral for more definitive management. Support for
this recommendation comes from a number of sources, including
the 1999 and 2000 Report of the Surgeon General, Bright Futures,
the American Academy of Pediatrics (AAP) Medical Home Initiative,
and AAP policy statement on family-centered care. Practices that
include the presence of social workers or mental health specialists
can avail themselves of these individuals to assess, counsel, and refer
these mothers as appropriate. The mother may be referred back to
her obstetrician for a visit prior to the 6-week checkup. Alternatively,
mothers may be referred to local mental health specialists when such
resources are known and available.

CHAPTER 19: PERIPARTUM DEPRESSION: THE ROLE OF THE PEDIATRICIAN

As you are pregnant, or have recently had a baby, we would like to know
how you are feeling. Please check the answer that comes closest to how
you have felt INTHE PAST 7 DAYS, not just how you feel today.

Here is an example, already completed.

I have felt happy:

[ Yes, all of the time
Yes, most of the time
[ No, not very often
] No, not atall

This would mean: “| have felt happy most of the time” during the past week.
The other questions should be completed this way.

Modified with permission from Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression: develop-
ment of the 10-item Edinburgh Postnatal Depression Scale. Br J Psychiatry. 1987,150:782—786.

There are a number of Internet sites that are very helpful in pro-
viding information about community resources. Postpartum Support
International (www.postpartum.net and 800/944-4PPD) provides
geographically specific information. The site can be accessed even
while the mother is in the pediatrician’s office. To get the needed
information, one goes to the site, clicks on get help, clicks on the map
for one’s specific location, clicks on e-mail for region, and one will get
a reply within 24 hours. It is also important to have an “emergency
protocol” in place, such as calling 911 or a psychiatric emergency
team, should the woman endorse suicidality while in the pediatri-
cian’s office. Having such resources and protocols in place can go a
long way toward reducing pediatricians’ anxiety about screening for
depression and suicidality.

Some perinatal programs offer home visitation or the use of dou-
las (women who support other women through labor, delivery, and
after the birth of an infant in a nonmedical capacity), which assist
mothers-to-be as well as recent mothers with the demands of birth
and parenting. Such programs may offer a preventive and early inter-
vention approach to peripartum depression by offering help and
emotional support to the new mother.

When older children have been affected by maternal depression,
there are other treatment modalities that focus on both the mother
and the child to help address attachment disorders. Research on
these dyadic interventions has demonstrated they are associated
with decreased psychiatric symptoms and significant improvement
in functioning of both the mother and the child. Both internalizing
and externalizing child behaviors are reduced when maternal depres-
sion is addressed. Some programs include parent—child interactive
therapy and parent-child psychotherapy. A program called Circle of
Security involves video-based intervention that focuses on strength-
ening caretaker giving.
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Prognosis

The prognosis for peripartum depression and its effects on infants
and children is contingent on early recognition and appropriate inter-
vention. Promoting screening is critical to ensuring a positive out-
come. Unfortunately, pediatricians still face barriers, which include
the need to screen for a number of other conditions (eg, parental
smoking, interpersonal violence), insufficient time, inadequate train-
ing, lack of appropriate resources, and lack of reimbursement. A
number of models have demonstrated that screening for peripar-
tum depression can be successfully undertaken in a pediatric prac-
tice. The Assuring Better Child Health and Development Project has
been implemented in 28 states and involves the AAP chapters in
those states. Pediatricians in Illinois can be paid through Medicaid
if they administer the EPDS. Bright Futures, the health maintenance
guidelines developed by the AAP and Health Resources and Services
Administration, endorse assessing parental social and emotional

CASE RESOLUTION

While many of this mother’s symptoms are common, her self-assessment that
she is unable to function suggests that she is experiencing postpartum depres-
sion rather than“baby blues."You ask her if it is all right to contact her obstetrician
to see if she could be seen sooner. She agrees. When you reach her obstetrician,
she schedules the mom to come in the following morning. The obstetrician tells
you she has a therapist in her office who will be able to meet with the mother at
that time.

well-being. Incorporating questioning into the well-child visits at
1-, 2-, 4-, and 6-month visits is recommended and can be billed for
using the Current Procedural Terminology code 99420. Additional
information about individual state initiatives can be found at
www.abcdresources.org and www.nashp.org (National Academy for
State Health Policy).

Selected References

Choi Y, Bishai D, Minkovitz CS. Multiple births are a risk factor for postpartum
maternal depressive symptoms. Pediatrics. 2009;123:1147-1154

Earls MF; American Academy of Pediatrics Committee on Psychosocial Aspects
of Child and Family Health. Clinical report: incorporating recognition and
management of perinatal and postpartum depression into pediatric practice.
Pediatrics. 2010;126:1032-1039

Mattocks KM, Skanderson M, Goulet JL, et al. Pregnancy and mental health
among women veterans returning from Iraq and Afghanistan. ] Womens Health
(Larchmt). 2010;19:2159-2166

Olson 1, Dietrich AJ, Prazar G, Hurley J. Brief maternal depression screening at
well-child visits. Pediatrics. 2006;118:207-216
Yonkers KA, Wisner KL, Stewart DE, et al. The management of depression during

pregnancy: a report from the American Psychiatric Association and the American
College of Obstetricians and Gynecologists. Obstet Gynecol. 2009;114:703-713


www.nashp.org
www.abcdresources.org

CHAPTER 20

Newborn Screening

Derek Wong, MD

CASESTUDY.

A 1-week-old male infant is brought to his pediatrician’s
office for a positive newborn screening test for congenital
adrenal hyperplasia. The baby was a product of a 38-week
gestation and was born by normal spontaneous vaginal
delivery to a 30-year-old gravida Il para Il woman with
an unremarkable pregnancy. Birth weight was 3,300 g,
and the baby is feeding and acting appropriately. Family
history is unremarkable, and the physical examination
is normal.

Questions

1. What are the proposed benefits of newborn
screening?

2. Which newborn screening tests are most commonly
performed?

3. How are the results of newborn screening tests
reported to physicians?

4. How should a patient with an abnormal newborn
screening result be managed?

5. What are the most common causes of false-positive
and false-negative results?

6. What are the ethical issues and future challenges sur-
rounding newborn screening?

Newborn screening programs are designed to identify infants at risk
for catastrophic outcomes from treatable illnesses. During the past
40 years, technological advances such as tandem mass spectrome-
try have made it possible to test for more than 50 metabolic disor-
ders from a single blood spot. New techniques in molecular biology
allow for rapid diagnostic testing of conditions such as cystic fibrosis.

From the inception of newborn screening in the 1960s until
2005, each state chose a different set of conditions for their newborn
screening programs based on disease prevalence, cost, availability of
treatment, and false-positive rate. Recently, the American Academy
of Pediatrics (AAP) and other agencies produced a series of articles
that outlined a strategy to move toward a uniform national newborn
screening panel. In 2005 an expert panel from the American College
of Medical Genetics recommended 29 core disorders for which new-
born screening was most effective (Table 20-1), as well as 25 second-
ary disorders that are in the differential diagnosis of a core disorder.
In 2010, severe combined immune deficiency (SCID) was added to
the list of core disorders. By the end of 2010, all states offered test-
ing for the 29 original core disorders, although screening for second-
ary disorders and SCID was variable. Most infants born in Europe,
Japan, and Australia undergo similar screening, and other nations
are actively exploring similar technologies.

Primary care physicians have 3 crucial roles in the newborn
screening process. First, they provide education to parents about the
newborn screening process. Second, they ensure that specimens are
drawn under proper circumstances and that the results are promptly
followed up. Finally, they provide medical follow-up and referral in

positive cases. Providers need to have contact information for state
newborn screening programs and local pediatric subspecialists. The
following Web sites link to contact information for these groups:

1. State newborn screening programs—http://genes-r-us.
uthscsa.edu/

2. Geneticists, metabolic and clinical —The Society for Inherited
Metabolic Disorders (www.simd.org) and The American
College of Medical Genetics (www.acmg.net)

3. Pediatric endocrinologists—The Lawson Wilkins Pediatric
Endocrine Society (www.Iwpes.org)

4. Pediatric hematologists—The American Society of Pediatric
Hematology/Oncology (www.aspho.org)

5. Pediatric pulmonologists—The Cystic Fibrosis Foundation
(www.cff.org) (under “Care Center Network”)

Epidemiology

More than 4 million infants are screened each year in the United
States. The National Newborn Screening 2006 Incidence Report
shows that as a result of newborn screening, 1 in 3,200 newborns
were diagnosed with a metabolic disorder, 1 in 2,200 were diagnosed
with congenital hypothyroidism, 1 in 2,200 were diagnosed with
sickle cell disease or a related hemoglobinopathy, and 1 in 29,000
infants were diagnosed with congenital adrenal hyperplasia. Several
disorders are more common in particular ethnic groups: Cystic fibro-
sis has an incidence of 1 in 2,500 in whites, and sickle cell disease
has an incidence of 1 in 400 in African Americans.
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Disorder

Possible Signs and Symptoms in Neonates®

Organic Acid Disorders

Glutaric aciduria type |

Biotinidase deficiency )
Multiple carboxylase deficiency

HMG-CoA lyase deficiency

Isovaleric aciduria

Methylmalonic acidemia

Propionic acidemia

3-methylcrotonyl-CoA carboxylase deficiency /

Cobalamin A,B deficiency >

Macrocephaly

Vomiting, lethargy, tachypnea

Seizures, coma, anion gap acidosis
Hyperammonemia

Anemia, neutropenia, thrombocytopenia

B-ketothiolase deficiency

Asymptomatic

Fatty Acid Oxidation Disorders

Medium-chain acyl-CoA dehydrogenase deficiency

Very long-chain acyl-CoA dehydrogenase deficiency
Long-chain L-3-OH acyl-CoA dehydrogenase deficiency
Trifunctional protein deficiency

Lethargy, coma, sudden death, hypoketotic hypoglycemia
Reye-like syndrome

Lethargy, coma, sudden death, hypoketotic hypoglycemia
Cardiomyopathy, arrhythmias
Cholestasis, Reye-like syndrome

(arnitine uptake defect

Asymptomatict

Amino Acid Disorders

Maple syrup urine disease
Citrullinemia
Argininosuccinic aciduria

Poor feeding, vomiting, lethargy, seizures, coma, maple syrup odor

Hyperammonemia, vomiting, seizures, lethargy, coma

Tyrosinemia type |

Hepatomegaly, increased PT/PTT, liver failure, boiled cabbage odor

Homocystinuria Asymptomatic

Phenylketonuria Asymptomatic
Hemoglobinopathies

Sickle cell disease (Hb SS) Dactylitis

Sickle B-thalassemia } Asymptomatic:

Hemoglobin Csickle cell disease

Other

Congenital hypothyroidism

Umbilical hernia, enlarged fontanelle, macroglossia, jaundice

Congenital adrenal hypertrophy

Virilization in females; salt wasting crisis

Galactosemia

(ataracts, jaundice, poor feeding, sepsis

(ystic fibrosis

Meconium ileus, intestinal obstruction

Severe combined immune deficiency

Recurrent infections

Abbreviations: HMG, 3-hydroxy-3-methylglutaryl; CoA, coenzyme A; PT, prothrombin time; PTT, partial thromboplastin time.

Most of these conditions may not be asymptomatic outside of the neonatal period.
®Many neonates with these disorders are completely asymptomatic.

“Asymptomatic” covers the first month of life and does not exclude very rare case reports of neonatal presentation.

Clinical Presentation

Most infants with disorders detected by newborn screening are
clinically asymptomatic in the first 2 weeks of life, but the remain-
der may have significant signs and symptoms (see Table 20-1). The
presence of such features may lead to a more urgent workup and/or

hospitalization. Unfortunately, severe forms of some metabolic disor-
ders may cause coma and encephalopathy by 48 hours of age. In these
cases, the newborn screening results are critical, for they will suggest
a probable diagnosis and will allow early optimization of therapy.



Differential Diagnosis

While newborn screening techniques are continually improved, both
false-positive and false-negative errors occur. Mislabeled specimens,
technical errors, and reporting errors can occur in any laboratory.
Any specimen collected before 12 hours of age is at risk for a false-
negative metabolic result or a false-positive hypothyroidism result.
Premature infants have a reduced metabolic capacity and therefore
exhibit higher metabolite levels and increased false-positive results
compared with term infants. Anemia or polycythemia can affect the
amount of serum per blood spot and increase false-negative results,
and transfusion may alter galactosemia and hemoglobinopathy test-
ing. Infants on hyperalimentation may have increased amino acid
and lipid levels, especially if the newborn screen is drawn from a
central line. To ensure accurate and uniform testing, it is impera-
tive to communicate relevant clinical information to the state new-
born screening office.

Newborn Screening Practices

Parental Education and Consent

All parents should therefore be informed of the state screening
program either at the prenatal visit or during the initial newborn
examination. Written materials that explain the screening program
are available from the state screening office, and online materials
explaining abnormal results are available on fact sheets at Web sites
such as http://pediatrics.aappublications.org/cgi/content/full/118/3/
€934. Health care providers are responsible for educating parents
regarding the method for obtaining the blood specimen, the risks
and benefits of the screening tests, the conditions to be screened,
and the implications of positive results.

It is important to tell parents that positive results do not neces-
sarily mean that their infant has a particular disorder; the results
must be confirmed by more specific tests. In addition, parents should
know that disorders in some children are missed either because of
sampling errors, faulty testing, or inadequate accumulation of the
abnormal metabolite at the time of testing.

Newborn screening is mandatory in all states, although many
states allow exemptions for religious beliefs or other reasons. In most
states, parents have given informed consent if practitioners have dis-
cussed the state-mandated program with them and they have agreed
to participate. A few states require signed consent to opt into the
newborn screening program, and several more require consent to
disclose identifiable information. Providers should document paren-
tal refusal regardless of state laws.

Specimen Collection and Handling

Proper specimen collection and handling are essential components
of a successful screening program. All newborns should be screened
before discharge from the hospital, ideally between 48 to 96 hours of
age. Early screening increases the chance of a false-negative meta-
bolic result or a false-positive hypothyroidism result. For this reason,

CHAPTER 20: NEWBORN SCREENING

some states have a mandatory second screen between 1 and 6 weeks
of age, while others require a second screen only if the first screen
is obtained before a specified time (12-48 hours depending on the
state). Late screening increases the sensitivity of metabolic testing,
but also increases the chances for a delay in diagnosis of life-threat-
ening conditions such as galactosemia. If possible, blood samples
should be obtained prior to any transfusions or dialysis. Otherwise,
screening tests should still be performed as outlined previously, and
arrangements should be made to have them repeated at an appropri-
ate time. It is likely that guidelines that recommend screening pre-
mature and/or sick newborns at birth, 48 to 72 hours, and 28 days/
discharge will be considered for implementation into state newborn
screening programs in the near future.

Only a few drops of blood are needed for each disk on the fil-
ter paper, but the sample must saturate the paper evenly. The use of
needles and glass capillary tubes for blood collection is discouraged
because they may cause hemolysis or microtears in the filter paper.
The specimens must be individually air-dried in a horizontal posi-
tion, thus avoiding contamination and excessive exposure to heat.
They should be mailed to the laboratory within 24 hours of collec-
tion. Inadequate specimen collection and handling can lead to test
inaccuracies, delays in reporting results to physicians, and unneces-
sary repetition of screening tests. Therefore, all individuals who are
involved in the newborn screening process should adhere strictly to
the procedures set forth by their state program.

Reporting of Results

In most states, all results of neonatal screening tests, whether normal
or abnormal, are reported to the physician of record. Normal results
are mailed to the physician for placement in the patient’s medical
record. Abnormal results are usually reported by telephone or let-
ter, depending on the severity of the potential condition. Results are
also sent to the hospital where the infant was born for inclusion in
the medical record. The physician of record is responsible for con-
tacting the parents regarding the need for confirmatory testing and,
if necessary, referral to an appropriate subspecialist. If a newborn is
no longer under the care of this physician or if the family cannot be
located, state and local public health departments can be called on
to assist in the search for the infant and family.

Diagnostic and Therapeutic Considerations

A health care team consisting of a primary care physician and
staff, state newborn screening office personnel, the state newborn
screening laboratory, local laboratories, and subspecialty physician
is responsible for care and follow-up of patients with positive new-
born screening results. All infants with abnormal results, whether
borderline or clearly significant, should be evaluated by the primary
care physician. A complete history and physical examination as well
as a family history should be obtained. Abnormal results for some
newborn screening tests, such as very long-chain acyl-coenzyme
A (CoA) dehydrogenase deficiency, may normalize with a second
screen. Therefore, most follow-up evaluation centers on targeted
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diagnostic tests. Depending on the nature of the suspected disor-
der, initiation of treatment before confirmatory laboratory results
are known may be appropriate. For example, prophylactic antibiot-
ics should be administered if sickle cell anemia is suspected. After
confirmatory results have been received, the treatment can be mod-
ified or halted.

Potentially life-threatening conditions in the newborn period,
such as galactosemia, maple syrup urine disease, and congenital
adrenal hyperplasia, are particularly important to evaluate and treat
emergently. Depending on the clinical picture, the suspected disor-
der, and the experience of the practitioner, telephone consultation
with a specialist or immediate referral to a regional medical center
may be necessary.

Nearly all of the diseases in the current newborn screening panels
are inherited in an autosomal recessive manner. Families of affected
infants should be offered genetic counseling for future pregnancies,
in addition to written information about the newly diagnosed con-
dition. Depending on the condition, older siblings may need to
be evaluated. In some conditions, such as 3-methylcrotonyl-CoA
carboxylase deficiency, a positive newborn screen may reflect an
affected asymptomatic mother whose metabolites have passed to
her infant.

Current Issues and Future Challenges

Protecting patient privacy is of the utmost importance, and nearly
all programs have laws to protect a patient’s personal informa-
tion, blood spots, and genetic information. There is great concern
amongst parents and providers that insurance companies will use
newborn screening information to discriminate against children
and their families.

There is no dispute that newborn screening saves lives.
Additionally, the cost of newborn screening programs is outweighed
by the reduction in morbidity and mortality from a purely economic
standpoint. However, some diseases under consideration for new-
born screening, such as lysosomal storage disorders, have extremely
costly treatments, which may total several million dollars over the
lifetime of the patient and produce significant morbidity. Cost-
benefit analysis will be crucial to shaping future newborn screening
panels. Pediatricians and other health professionals need to advo-
cate for insurance coverage for newborn screening panels because
patients may be charged up to $130.

Currently a large percentage of false-positive results occur in pre-
mature infants, in part due to the lack of age-specific laboratory val-
ues for all metabolites. In several states, a lack of appropriate cutoff
values led to a large number of false-positive results among babies
in neonatal intensive care units that strained the state programs. In
the future, careful pilot testing of new tests in infants of all gesta-
tional ages will be needed to improve the screening process.

There is debate about the benefit of early detection of disorders
such as cystic fibrosis. While recent studies have suggested that
patients benefit from early therapy, it is unclear how much early
detection improves the long-term pulmonary or nutritional status

of affected children. Some disorders, such as short-chain acyl-CoA
dehydrogenase deficiency, are asymptomatic in most individuals and
have a high rate of false-positive tests due to the presence of common
polymorphisms in the population. The lifelong treatment of patients
who would otherwise remain asymptomatic, the added burden of a
genetic diagnosis, and family stress caused by a false- or true-pos-
itive result have led several countries to remove this disorder from
their newborn screening panels. Fortunately, there has been a large
amount of progress made in reducing false-positive results using
new algorithms for second-tier testing.

Several newborn screening tests detect asymptomatic carrier sta-
tus in infants. While the knowledge of a patient’s carrier status may
be of some advantage for childbearing, it has no immediate bene-
fit for the infant and may lead to discrimination and stigmatization.
Parents of affected infants (who are usually asymptomatic carriers)
face the same dilemma and should be given the option to refuse test-
ing for carrier status.

New challenges will emerge as genetic technology advances
toward the ultimate goal of sequencing a patient’s entire genome.
Practitioners will have to weigh the decision of whether to inform
parents about non-treatable or late-onset conditions. The AAP
Committee on Bioethics advises against screening for such condi-
tions, but the debate has been reopened as testing for spinal muscular
atrophy has been developed. Finally, some conditions that are caused
by a complex interaction between genetics and environment, such
as celiac disease, may require screening at school age. Pediatricians
should be involved in decisions concerning the addition of new dis-
orders to existing newborn screening programs because they are key
players in the implementation of these programs.

CASE RESOLUTION

This patient should have a full evaluation, including an electrolyte panel, due
to the possibility of salt wasting congenital adrenal hyperplasia. Confirmatory
testing, including measurement of precursor hormones such as 17-hydroxypro-
gesterone and subsequent molecular testing, and glucocorticoid therapy should
be considered in consultation with a pediatric endocrinologist.
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Caring for Twins and
Higher-Order Multiples

Sabrina D. Diaz, MA, and Lynne M. Smith, MD

CASE STUDY

An expectant mother visits you. She has been advised by
her obstetrician that an ultrasound shows she is pregnant
with twins. She asks about care of twins and what spe-
cial considerations she should keep in mind as she looks
forward to the delivery. In particular, she is concerned
about the feeding schedule and whether she will be able
to breastfeed.

Questions

1. What is the incidence of multiple births?

2. What s the difference between fraternal and
identical twins?

3. What major medical problems may affect twins and
higher-order multiples?

4. What developmental and behavioral problems are
associated with raising multiples?

With the advent of artificial reproductive therapy, the incidence of
twins and higher-order multiples is increasing. Counseling the par-
ents of multiples provides a unique opportunity for pediatricians.
Much of what is known about caring for multiples comes from work
with twins. Many societies have been fascinated with twins, and
many myths and superstitions surround their birth. Some people
believe that a mother of twins must have been unfaithful to her hus-
band because a father cannot sire 2 children. Native Americans of
the Iroquois nation believed that one twin was good and the other
was evil. To prevent the recurrence of twins, the Khoikhain removed
one of the father’s testicles.

Parents of multiples often have many questions regarding the care
of their children, but they rarely pose them to health care provid-
ers. In one study where 18 out of 29 mothers breastfed their twins,
only 3 received information about breastfeeding from their physi-
cians. One mother had been told by her obstetrician that she could
not breastfeed her twins. Physicians should become knowledgeable
about caring for multiples and the unique challenges they present
to parents related to feeding, sleeping, and behavior.

Epidemiology

Since 1980 there has been a 101% increase in twin deliveries in
the United States, and the number of higher-order multiples has
increased 5-fold. Twinning rates have also increased in Finland,
Norway, Austria, Sweden, Australia, Hong Kong, Japan, Canada,
Singapore, and Israel. A major contributor to the increase in multi-
ple births is that women are starting their families later than in pre-
vious generations. Because of the increased risk of infertility with
advanced maternal age, more couples are choosing to conceive with

assisted reproductive technologies, including ovulation-stimulat-
ing drugs, in vitro fertilization (IVF), and intracytoplasmic sperm
injection. Assisted reproductive technology results in multiple ges-
tations in approximately 50% of pregnancies and accounts for 18%
of all multiple births nationwide. Single embryo transfer has lower
success rates than multiple embryo transfer, increasing the likelihood
of multiple births. In addition, advanced maternal age is associated
with increased follicle-stimulating hormone levels and the release of
multiple eggs by the ovary, increasing the chance of multiple births.

The overall natural incidence of twin births is about 1 in 87. Twins
account for just slightly more than 1% of all births, and 20% of infants
born under 30 weeks’ gestation are twins. The average incidence of
monozygotic or identical twins, which is the same for all women
regardless of race and age, is about 1 in 300 births. The incidence
of dizygotic or fraternal twins varies among different groups and
method of conception. In the United States, African Americans and
whites have comparable incidences of live-born twin deliveries and
both have significantly higher rates than Hispanic women. A mater-
nal family history of dizygous twins correlates most strongly with
an increased incidence of twinning. A family history of monozy-
gous twins or a paternal family history of dizygous twins does not
increase the risk of twins.

Pathophysiology

Higher-order multiples, conceived either naturally or via artifi-
cial reproductive technology, may be fraternal or a combination
of monozygotic twins and fraternal siblings. Monozygotic twins
result from the splitting of a single egg. They may share a placenta
(monochorionic, Figures 21-1A and 21-1B) and in rare cases may
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Figure 21-1. Variations in placentas in twin births. A. Monochorionic placenta,
cords close together. B. Monochorionic placenta, cords farther apart. C. Dicho-
rionic placentas, separate. D. Dichorionic placentas, fused.
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also share an amniotic sac (monoamniotic). When splitting occurs
early (after several cell divisions of the zygote), each fetus develops
its own chorion and amnion, leading to dichorionic and diamniotic
placentas. Dizygotic twins result from 2 eggs, and each egg is fertil-
ized by a different sperm. Dizygotic twins have 2 placentas (Figure
21-1C). Although these placentas may fuse together like 2 pancakes,
they are almost always dichorionic and diamniotic (Figure 21-1D).
Sonography at 14 weeks or less has been found to be 96% predic-
tive of monochorionicity, and can also predict amnionicity, anom-
alies, and syndromes.

Following the birth, many parents want to determine whether
twins are monozygotic or dizygotic. Different sex twins are almost
always dizygotic, although monozygotic twins of different sexes have
been reported in the literature. This occurs when one twin loses
a Y chromosome and becomes a phenotypic female with Turner
syndrome (XO). Occasionally the male twin may be XXY and have
Klinefelter syndrome.

To determine whether twins are monozygotic or dizygotic after
birth, a number of procedures can be undertaken. Visual or patho-
logic examination of the placenta is helpful. About two-thirds of
monozygotic twins have a common chorion and share one pla-
centa. Finding a single chorion usually means the twins are mono-
zygotic, unless the placentas of dizygotic twins have fused together.
DNA testing is the preferred method for determining zygosity. Most
commercially available testing involves examining DNA obtained
from buccal swabs from each child. Identification of short tandem
repeats via polymerase chain reaction is typically accurate 99% of
the time and is similar to techniques used in forensic medicine.
Commercial laboratory charges range from $150 to $500, though
prices vary significantly.

Differential Diagnosis

Diagnosing multiples is not difficult, but physicians should be aware
of the problems these newborns may experience.

Perinatal Complications

Multiple births are associated with a significantly higher risk for
perinatal complications relative to singleton births. The maternal
complication most commonly reported with multiples is pregnancy-
induced hypertension. Maternal preeclampsia rates are higher in
twins and increased nearly 5-fold with triplets. In addition, moth-
ers of twins who conceived via IVF have a higher rate of preeclamp-
sia than mothers of twins who conceived naturally. Other maternal
complications include placenta previa, antepartum hemorrhage, ges-
tational diabetes mellitus, anemia, uterine atony, and maternal death.

Neonatal mortality is 4-fold higher in twins and 15-fold higher
in higher-order multiples. Neonatal morbidity is much higher in
multiple births because of the increased incidence of prematurity
and growth restriction. The risk for these complications increases
with the number of fetuses. The perinatal mortality of monozy-
gotic twins is 8 times that of singletons and 4 times that of dizygotic
twins. Twins and higher-order multiples are also at increased risk
for cerebral palsy.

Monozygotic twins are at greater risk for death and cerebral palsy
because of complications such as severe birth weight discordance and
twin-to-twin transfusion syndrome (TTTS). Twin-to-twin transfu-
sion syndrome is seen in 10% to 15% of monochorionic pregnancies
and results from unbalanced blood flow due to vascular anastomo-
ses within the shared placenta. The diagnosis is suspected by ultra-
sound when one fetus is growth restricted with oligohydramnios and
the other fetus has evidence of volume overload with polyhydram-
nios. Both twins are ultimately at risk to become hydropic and/or
die. Without treatment, TTTS-induced death of at least one twin is
as high as 80% to 100%. Of additional concern, the death of one twin
is associated with neurologic damage or subsequent death of the sur-
viving twin, with 1 in 10 surviving twins developing cerebral palsy.

Until recently the treatment was drainage of amniotic fluid in
the twin with polyhydramnios to reduce the risk of preterm deliv-
ery. Endoscopic laser ablation of placental anastomoses is emerg-
ing as the treatment of choice. Laser ablation addresses the primary
pathology and results in an average gestation at delivery of 33 weeks,
which is a significant improvement from the average 29 weeks with
serial amniotic fluid reductions. Laser ablation is not without risks,
however; reported complications include premature rupture of mem-
branes, amniotic fluid leakage into the maternal peritoneal cavity,
vaginal bleeding, and chorioamnionitis.

One percent of monozygotic twins are monochorionic-
monoamniotic. Although monoamniotic twins have a lower risk of
TTTS, they are at very high risk for cord accidents. Monoamniotic
pregnancies are monitored closely, and once the fetuses reach via-
bility, emergent delivery is indicated if fetal distress is noted to avoid



fetal death. Because fetal death significantly increases the risk of cere-
bral palsy and other neurologic disorders in the surviving twin, it is
no longer recommended to allow fetal death in one monoamniotic
twin to lengthen the gestation of the non-distressed twin.

Congenital Malformations

Twins and higher-order multiples have an increased risk of anom-
alies. Monochorionic twins have a higher risk of cardiac anomalies
than dichorionic twins, increasing their need for fetal echocardio-
grams. Multiples conceived via IVF or intracytoplasmic sperm injec-
tion have increased risk for anomalies and aneuploidy. Disorders
of genetic imprinting (eg, Beckwith-Wiedemann, Angelman syn-
drome) are also increased with intracytoplasmic sperm injection.
These genetic complications are thought to be secondary to the
underlying cause of the infertility instead of artificial reproductive
technologies. Because the costs associated with infertility treatments
are substantial, many couples choose not to obtain a comprehensive
chromosomal analysis looking for deletions or translocations on
themselves prior to using reproductive technologies. Nuchal trans-
lucency and chorionic villus sampling can be used to detect and con-
firm suspected aneuploidy as early as the first trimester. Chorionic
villus sampling is not widely available and ranges from $1,000 to
$2,000; however, many insurance companies will cover the procedure
in women over 35 years of age or in women with risk factors that may
increase the baby’s likelihood of having a serious health problem.

In addition to the increased risks for malformations, multiples are
at risk for deformations secondary to crowding, including torticollis,
hip dislocation, plagiocephaly, and foot deformities. Monochorionic
twins are also at risk for conjoined twinning, estimated to occur in
1:50,000 to 200,000 gestations, with more than 50% dying in utero or
stillborn and 35% dying within the first 24 hours. Although mono-
chorionicity is more common in males, conjoined twins are often
female. Conjoined twinning occurs due to incomplete splitting of
the embryo or after a secondary fusion between 2 previously sep-
arate embryos. Prenatal ultrasound is commonly used to diagnose
this condition, and more recently prenatal magnetic resonance imag-
ing has been used to evaluate the specific anomalies. Due to recent
surgical advances, some parents continue the pregnancy with hopes
the live-born infants can be separated, while others often terminate
the pregnancy.

Postnatal Complications

Approximately 60% of twins and 90% of triplets are born prema-
turely, increasing the risk of morbidity and mortality. Though growth
in twins tends to be normal until 30 to 34 weeks, growth restriction
is commonly associated with multiple births. Twins conceived by
IVF are more likely to be born low birth weight than spontaneously
conceived twins. Smaller twins have an increased incidence of hypo-
glycemia in the newborn period and have higher rates of targeted
learning deficits and school failures during childhood. In addition,
children born growth-restricted have an increased risk for obesity
and diabetes in later life. Selective intrauterine growth restriction
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(IUGR), when only one twin is affected by IUGR, occurs in 10% of
monochorionic twins. This occurs when the twin with IUGR has
reversed flow or persistent absent flow in the umbilical artery.

Evaluation

History

A general medical history should be obtained, including a history
of the pregnancy. Any specific medical complaints should also be
addressed (Questions Box).

, , Questions
Caring for Twins

« Did the mother have any problems during the pregnancy?

« How long did the pregnancy last?

« Did the mother take any medications, including fertility drugs?

- Did the children have any problem after the delivery or in the new-
born nursery?

Physical Examination

The initial evaluation of newly born twins involves assessment of ges-
tational age and determination of the presence of any medical prob-
lems or anomalies (see Chapter 18). Older twins may undergo health
maintenance visits where routine as well as specific complaints are
addressed.

Laboratory Tests

Newborns should be assessed for the presence of anemia or polycy-
themia with a hemoglobin determination. Hypoglycemia may occur
in the newborn period and should be assessed frequently until glu-
cose levels are stable. If the twins are premature, they may have many
of the problems seen in preterm infants, such as respiratory distress
syndrome and necrotizing enterocolitis.

Older children should receive an appropriate evaluation for age,
with a specific focus on any behavioral concerns.

Management

The focus of the management of multiples involves counseling the
parents about issues related to routine care and the anticipated stress
of caring for more than one newborn simultaneously. Parents often
care for 2 or more children at the same time, but multiples pres-
ent unique issues related to multiple children who are developmen-
tally and chronologically at the same point. Many parents experience
anxiety regarding the upcoming challenges they will face. Baby care
books that specifically deal with birthing and raising multiples are
available. Support groups and Web sites also provide information
for families of multiples.

Feeding multiple newborns is often an exhausting challenge for
parents, and consultation with a lactation expert is recommended.
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The physical demands of feeding multiple newborns are often com-
pounded by women recovering from prenatal complications such
as preeclampsia. Because prematurity is common, the newborns
may have an immature suck reflex, making feeding more challeng-
ing. Few multiples are still receiving human milk by 3 to 4 months
of age, and common reasons cited for unsuccessful breastfeeding of
multiples include maternal stress, depression, fatigue, perceiving
they were producing insufficient milk, and time burden. Despite
these obstacles, parents should know that breastfeeding is possible
even for triplets and understand the benefits of breastfeeding to the
newborns’ health.

Some options for breastfeeding twins are as follows:

1. Feed both infants at the same time, with one on each breast. This
method is recommended only after adequate breastfeeding has
been established in each twin, typically not until after 1 week of
age. It is advised that the baby having fewer problems latching be
placed on the breast first so that the milk ejection reflex is already
established for the poorer-feeding baby. Because the babies may
not drink the same amount, it is important that they feed on the
opposite breast for the next feeding to maximize milk production.

The infants may be put in a number of positions. The mother
can be sitting and cradling one infant while holding the other
infant like a football. Alternatively, the mother may cradle both
infants, so that they are cross-positioned over one another, or
she may have both infants under her arms in a football position.
Breastfeeding pillows designed for feeding multiples are helpful,
and electric breastfeeding pumps are essential.

2. Feed the infants at different times. The mother breastfeeds one
infant and then the other. The mother starts with the more vig-
orous feeder. This approach may pose a problem; both infants
may be hungry at the same time and maternal fatigue may
inhibit success because the chance for sleep is diminished with
this method.

3. Breastfeed one infant and bottle-feed the other, which gives
the mother a free hand. Most parents use a combination of
breastfeeding and bottle-feeding. A mother can let the first
infant feed on demand but wake up the second one when the
first one is done. Eighty percent of parents of twins acknowl-
edge that they prop the bottle instead of holding it, and they
should be counseled against this. There are several effective
feeding positions that do not require bottle propping, and par-
ents should be encouraged to adopt one of these positions.

Breastfeeding triplets and higher-order multiples is even more
challenging than breastfeeding twins. Mothers of triplets exclu-
sively breastfeeding report they feed 2 children, one on each
breast, and the third follows on both breasts. Because the hind-
milk has higher fat content, it is important to rotate the feeding
order of the children. Another popular option is to breastfeed 2
and have the third bottle-feed simultaneously.

Feeding twins or higher-order multiples may decrease the amount
of sleep a mother gets. Because sleep deprivation is associated with
maternal depression and exclusively breastfeeding mothers of mul-
tiples report more sleep problems compared with mothers who do

not breastfeed or who formula-feed and breastfeed, these factors
should be discussed when offering feeding options to the parents.
Encouraging paternal involvement with feeding may alleviate some
maternal stress and sleep deprivation.

Sleeping in the same crib is no longer recommended because
of concerns regarding cosleeping. It is important to counsel parents
about car safety seats. Parents who cannot afford the cost of multi-
ple car safety seats may resort to placing one child in the car safety
seat and the others on the seat of the car, a dangerous practice that
is illegal throughout the United States. Parents should be advised
about the need for car safety seats for all infants.

Bathing should be done separately in the interest of safety until
infants can sit up.

Toilet training is reportedly easier with some twins because one
twin learns from the other via modeling and/or peer pressure.

Maintenance of individuality for multiples may be challeng-
ing. Researchers suggest that mothers can bond to only one infant
at a time, a concept called monotropy. In addition, mothers bond
more strongly with the twin who leaves the hospital first. Twins are
often dressed alike and given similar names as this may facilitate the
bonding process. To help with individual development, physicians
are encouraged to obtain history and examine each child individu-
ally. Physicians should attempt to distinguish the children from one
another independent of parental reminders. Twins should not be
referred to as “the twins” but by their respective names. As multiples
get older, issues related to classrooms and birthday parties frequently
arise, and they should be consulted concerning their preferences.
Individual birthday parties and gifts should be considered. (Some
multiples comment on their disappointment at receiving the same
present for birthdays and holidays. There is no surprise in opening
gifts if the other twin opened a gift first.)

Whether multiples should be placed in the same or different class-
rooms is unclear. Placement in different classrooms is advocated to
support each child’s individual development. However, there are no
data to support separate classroom placement. It is currently recom-
mended that school districts have a flexible policy regarding school
placement of twins. A checklist has been created to assist families and
schools determining the best school placement for twins (available at
www.twinsandmultiples.org). Families with higher-order multiples
are more likely to have children in separate schools because of the
higher risk that some of the children will have developmental delays.

Sibling rivalry is common among co-multiples as well as other
siblings within a family. Older siblings may resent the attention
paid to the new babies, so family and friends should be reminded
to shower attention on the older siblings. Because twins often exclude
siblings and peers socially, parents are encouraged to schedule times
when one twin and sibling are with one parent and the other twin
is alone with another family member. Isolating twins (or 2 triplets
from a third) fosters more sibling interaction and less dependency
between the twins. These separations are encouraged to begin early
in development because the later in development isolation is intro-
duced, the less agreeable they are to the separations.



Developmental differences among multiples may also contribute
to sibling rivalry. The smaller or more delayed child may become jeal-
ous of their co-multiple. Conversely, typically developing children
may become frustrated when the sibling with special needs receives
more attention than they receive.

Until age 3 years, language development is delayed in twins
relative to singletons. Contributing factors to language delay include
less time for individual facilitated play, which is helpful for language
development. If twins communicate with a private language they
have an increased risk of language and cognitive delays. Language
delays usually become much less pronounced by mid-childhood.

The risk for cerebral palsy is increased with higher multiples
because of the increased rates of prematurity and IUGR. Fetal death
of a co-multiple and monochorionic placentas are the biggest risk
factors for developing cerebral palsy.

Attention-deficit/hyperactivity disorder is more common in
twins. The temper tantrums multiples display can be severe and are
understandable given the heightened need to gain parental atten-
tion from their sibling. Having twins in the home is a risk factor for
child abuse, either to a twin or to their siblings.

Prior to delivery, parents should be made aware that maternal
depression is frequently reported after the birth of multiples. The
physical stress of caring for multiple newborns can be overwhelm-
ing, and the parents often feel isolated at home. The incidence of
depression is higher in mothers of twins than of singletons, with
sleep deprivation being a cited contributing factor. It is important
to suggest that parents of multiples obtain outside aid, including
help from high school students after school and family members to
decrease fatigue and increase their ability to experience respite even
for short periods.

In addition to exhaustion and isolation, the increased financial
demands that accompany multiple newborns can strain the par-
ents’ relationship. Mothers often have to leave work earlier in the
pregnancy than women with singleton pregnancies, adding finan-
cial burden. The medical costs associated with prematurely deliv-
ered newborns can be substantial. To cover for the loss of income
at a time of increasing family expenses, the father is often required
to work more hours. This increased occupational stress comes at a
time when child care demands at home have increased significantly.
Financial burdens are especially difficult with multiples conceived
artificially because of the cost associated prior to birth. This may be
a contributing factor to why parents of twins conceived artificially
reported less satisfaction than parents of twins conceived naturally.

Grief is another significant contributor to parental depression.
Approximately 15% of children from multiple births grow up as a sin-
gleton survivor. Birthday celebrations serve as reminders to the par-
ents of the death of the other child. Parents grieving the loss of one of
their twins have comparable grief to those grieving the loss of a sin-
gleton pregnancy. It is imperative that physicians caring for the fam-
ily acknowledge the parents grief because family and friends often
do not acknowledge the parents’ pain if there is a surviving newborn.

Surviving children born prematurely and/or small for gestation
are at increased risk for developmental delays. The stress of raising
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a child with special needs is also a source of grief because parents
mourn the loss of their dreams of having a normal child.

Prognosis

Although multiples have a higher incidence of perinatal problems,
appropriate anticipatory guidance and routine health maintenance
can help families optimize their children’s outcome.

CASE RESOLUTION

The mother in the case scenario is advised that breastfeeding is not only possible
but recommended. She is told about the options for timing and positioning of the
infants. The issues of family history and child passenger safety are also discussed,
and anticipatory guidance regarding the potential stress of raising multiples
is given.
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CHAPTER 22

Circumcision

Lynne M. Smith, MD

CASESTUDY.

An expectant mother visits you prenatally. She talks about
circumision in addition to issues relating to breastfeed-
ing and car passenger safety. Her husband is circumcised.
She is unclear about the medical indications for circumci-
sion and asks your opinion about circumcision in the new-
born period.

Questions

1. What are the benefits of circumcision?

2. What are the indications for circumcision in older
children?

3. What are the techniques used to perform
circumcision?

4. What are the complications of circumcision?

Male circumcision, a procedure in which the foreskin of the penis is
removed, has been performed for more than 4,000 years. It is rou-
tinely performed in certain groups, most notably among Jewish and
Muslim people. In many other cultures (eg, Abyssinian, Australian
[aborigine], Polynesian), circumcision is presumably performed to
facilitate intercourse. Circumcision can be viewed as a ritual pro-
cedure, but its role as a medical one is open to greater controversy.
The benefits of male circumcision have been debated for years.
Over the past 20 years, even the American Academy of Pediatrics
(AAP) has changed its official position on the medical indication
for circumcision. In 1999 the AAP stated and then reaffirmed in
2005 that there are potential benefits to circumcision, though the
procedure is not medically indicated. Disadvantages of routine cir-
cumcision in infants concern cost-effectiveness and the risk of com-
plications. The procedure is sometimes viewed as an archaic and
maiming ritual. Female circumcision, which may involve clitorec-
tomy or resection and closure of the labia minora or majora, is infre-
quently practiced in Western culture and is not discussed here. There
are no medical benefits attributable to female circumcision.
Circumcision in newborns has been performed in a routine and
preventive manner, much the same way immunizations are admin-
istered. Primary care physicians should be aware of the risks and
benefits of the procedure to be able to counsel parents and make
referrals to consultants when certain medical conditions arise.

Epidemiology

The prevalence of neonatal circumcision, a procedure that became
increasingly popular in the United States in the 1950s and 1960s, once
ranged from 69% to 97% depending on cultural mores. Changing
cultural patterns have resulted in a lower frequency of circumcision
to 56% in 2005, which reflects, in part, state Medicaid programs
no longer covering circumcision. Rates also vary by race, religion,
and geographic region. In 2005 the circumcision rate in the western

United States was 31%, compared with 75% in the Midwest, 65%
in the Northeast, and 56% in the South. The higher Hispanic birth
rate in the West contributes to these regional differences because
Hispanic neonates are less likely to receive a circumcision. The prev-
alence of neonatal circumcision for Australian-born men is reported
to be 69% (though only 32% in those aged 16-20); in Canada, 35%;
and in the United Kingdom, 4%. Circumcision is the second most
common surgical procedure after vasectomy in adult males. It is the
most commonly performed operation in children.

A reported 10% of uncircumcised males ultimately require
circumcision as adults because of complications of phimosis and
balanitis. Uncircumcised males with diabetes are particularly prone
to these complications.

Clinical Presentation

Most often parents will query their pediatrician about the advisabil-
ity of a circumcision and the infant will not have any clinical symp-
tomatology. Older infants and children in need of a circumcision
can present with symptoms of phimosis, in which the foreskin bal-
loons out on urination; paraphimosis, in which a retracted foreskin
cannot be returned to its normal position; or recurrent problems of
infection or inflammation of the foreskin (posthitis), glans (balani-
tis), or both (balanoposthitis).

Pathophysiology

In uncircumcised males, the foreskin adheres to the glans until about
the age of 6 years. A gradual, normal lysing of the adhesive bands
connecting the foreskin to the under portion of the glans then occurs.
Non-physiological phimosis occurs as a result of scarring of the pre-
putial wing. Lysing of adhesions in an effort to treat the phimosis
usually leads to further adhesions. If the foreskin is retracted and
remains in that position, paraphimosis develops.
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Differential Diagnosis

The differential diagnosis relates to conditions that may be man-
aged with a circumcision. Such conditions include phimosis, para-
phimosis, and infection and inflammation of the penis. Conditions
such as hypospadias may be mistaken for a partially circumcised
penis because the condition is associated with absence of the ven-
tral foreskin. A careful history will differentiate hypospadias from
a circumcision.

Evaluation

History

In cases involving newborn infants, a history should include the
presence of any coagulopathies involving family members, which
would preclude the performance of a circumcision. In older infants
and children, the history should include problems relating to void-
ing, such as ballooning of the foreskin or difficulty initiating the uri-
nary stream.

Physical Examination

The physical examination should assess the genitalia, particularly
to determine if there is evidence of hypospadias, in which the ure-
thral orifice is not located at the tip of the glans. In such a situa-
tion, circumcision should be delayed because the foreskin is used
to reconstruct the urethra. In cases of phimosis, the degree of phi-
mosis should also be assessed.

Laboratory Tests

Routine laboratory tests are not indicated, although a urinalysis may
be obtained in children with a history of prior urinary tract infec-
tion. Coagulation studies would be appropriate if there is a family
history of a bleeding disorder.

Imaging Studies
Imaging studies are not indicated in most children undergoing a cir-

cumcision. Such studies would be relevant if there was concern that
the urogenital anatomy was abnormal.

Prognosis

The prognosis is excellent with complications being exceedingly rare.

Benefits

It has been stated that circumcision facilitates penile hygiene by
removing the foreskin, which may serve as a repository for bacte-
ria, smegma, and dirt. Retractability of the foreskin increases with
age (Table 22-1) and, thus, penile hygiene is easier to achieve in older
children. The term phimosis refers to inability to retract the fore-
skin. In male infants beyond the newborn period, phimosis is the
major indication for circumcision. Phimosis is normal in children up
to about 6 years of age but is non-physiological if urination results in
ballooning of the foreskin, regardless of age. When the retracted fore-
skin acts as a tourniquet in the midshaft of the penis, paraphimosis

Age Percentage With Retractable Foreskin
Birth 4%

6 mo 15%

1y 50%

3y 80%

6y 90%

occurs, preventing the return of lymphatic flow. Paraphimosis is
commonly related to traumatic retraction of the foreskin, typically
during cleaning or by medical personnel during bladder catheter-
ization. Because of this, parents are no longer advised to retract the
foreskin in an effort to lyse adhesions. The incidence of paraphimo-
sis is increasing in adults secondary to body piercing. Newly placed
penile rings can cause enough pain to prevent foreskin retraction.
Balanitis, or inflammation of the glans, is not uncommon in
young infants. It is frequently associated with Candida infection, and
the glans is swollen and erythematous. Posthitis, or inflammation
of the foreskin, is also often secondary to Candida infection. Other
organisms, including gram-negative microbes, may be associated
with balanitis. The presence of recurrent balanitis is an indication
for circumcision. In older males, indications for circumcision include
phimosis, paraphimosis, balanitis, posthitis, and balanoposthitis.
Urinary tract infections (UTIs) reportedly occur 10 times more
often in uncircumcised (1:100) than in circumcised infants (1:1,000).
In young uncircumcised boys, UTIs are directly related to coloni-
zation of the foreskin with urotoxic organisms. Pyronephritogenic,
fimbriated Escherichia coli bind to the inner lining of the foreskin
within the first few days of life. Other bacteria preferentially bind to
this mucosal surface, including fimbriated strains of Proteus mirabi-
lis and non-fimbriated Pseudomonas, Klebsiella, and Serratia species.
The incidence of UTTs has increased as the rate of circumcision has
decreased. In addition, complications associated with UTIs, partic-
ularly bacteremia, meningitis, and subsequent death, have occurred.
In Western countries, penile cancer is reported in 0.7 to 0.9 per
100,000 men, but is as great as 4.2 per 100,00 men in Paraguay. These
regional differences are thought to be related to lack of circumcision
of the penis. Only a few isolated cases of cancer of the penis occur
in circumcised men. The estimated lifetime risk of penile cancer is
1 in 600 in uncircumcised males compared with 1 in 50,000 to 1 in
12 million in circumcised males. From 1930-1990, 10,000 men died
from penile cancer; there were 1,280 new cases found in 2007 with
290 deaths. The reported mortality of invasive penile cancer is 25%.
Phimosis is strongly associated with invasive penile cancer, with
other cofactors such as human papillomavirus (HPV) infection and
poor hygiene possibly contributing. Smoking is consistently associ-
ated with penile cancer and is further reason to strongly advocate
for smoking cessation programs.
Cervical carcinoma among the partners of uncircumcised men
has been reported with increased incidence. In addition, current
partners of circumcised men with a history of multiple sexual



partners have a decreased risk of cervical cancer compared with
partners of uncircumcised men. Circumcision in adolescent boys
and men in Uganda found a significantly decreased incidence of HPV
and herpes simplex virus type 2 (HSV-2) infection. Circumcision
has also been associated with a lower risk of HIV infections. Three
randomized controlled trials conducted in South Africa, Kenya, and
Uganda confirmed findings in observational studies that circumci-
sion is protective against HIV infection. In addition, circumcision
was not associated with increased HIV risk behavior. Based on these
findings, in 2007 the World Health Organization stated that male
circumcision should be part of a comprehensive strategy for HIV
prevention. It remains critical, however, to promote the practice of
safe sex as circumcision confers only partial protection from HPV,
HSV-2, and HIV.

Risks
The risks related to circumcision are related to complications from

the procedure. These are listed in Box 22-1 and discussed under
Management.

+ Bleeding +Inclusion cysts

« Infection « Penile lymphedema

+ Repeat circumcision « Urethrocutaneous fistulae
« Phimosis « Penile cyanosis

« Skin bridges « Penile necrosis

« Urinary retention + Wound dehiscence

+ Meatitis

Parent Counseling

Parents of Newborns

In the newborn period, proper counseling of the parents, including
a discussion of the risks and benefits of circumcision, is important.
Opponents to neonatal circumcision cite psychological trauma to
neonates from so painful a procedure. Local anesthesia minimizes
this effect. Parents should be informed about the benefits of cir-
cumcision, including a reduction in occurrence of UTIs, sexually
transmitted infections, and cancer of the penis and cervix. Problems
related to the foreskin itself, such as phimosis, paraphimosis, pos-
thitis, and balanitis, should also be discussed.

It is appropriate to tell parents that boys who are not circum-
cised in the neonatal period may need to be circumcised later in life.
Parents should be informed about the risks associated with circum-
cision in newborns, which are discussed in greater detail in the fol-
lowing text. In older individuals, risks include hemorrhage, infection,
and injuries to the penis and urethra. In addition, parents should be
told that approximately 2% of circumcised neonates require a sec-
ond circumcision due to inadequate foreskin removal.

CHAPTER 22: CIRCUMCISION

Research has shown that parents are more influenced by the
circumcision status of the father, religion, and race than by physi-
cian attitude regarding their ultimate decision about circumcision.
Counseling during the second trimester of pregnancy results in no
change in parents’ decision about circumcision.

Parents of Older Infants

The need for circumcision in young male infants who present with
UTIs is problematic. The evaluation usually tries to determine the
existence of other predisposing conditions that could lead to the
UTIL. Investigators disagree on the need for circumcision following
the initial UTT in uncircumcised boys. No clear-cut evidence indi-
cates that circumcision at this time decreases the incidence of future
UTIs, so the decision is parental rather than medical. In older chil-
dren who present with significant phimosis or paraphimosis, cir-
cumcision is usually recommended to prevent recurrences of these
problems. Medical management, including the use of topical steroids
for phimosis, may obviate the need for surgery in some children.
Such treatment involves the daily external application of betameth-
asone cream from the foreskin tip to the corona glandis for 4 to 6
weeks. A history, including the duration of symptoms and whether
the child has had similar episodes in the past, helps formulate the
appropriate management.

Management

The medical attitude toward circumcision has changed over the last
40 years, with an initial inclination toward circumcision, followed
by a move away from circumcision. The present position on circum-
cision as described by the AAP Task Force on Circumcision sug-
gests that newborn circumcision has potential medical benefits and
advantages as well as disadvantages and risks. When circumcision
is considered, the benefits and risks should be explained to the par-
ents, and informed consent should be obtained. Parents should be
advised that the frequency with which third-party payers reimburse
for circumcisions, particularly for routine circumcisions in the new-
born period, has decreased.

Contraindications

Circumcisions should only be performed in completely healthy
neonates. Contraindications to circumcision are well defined. Any
abnormalities of the penis, such as hypospadias, absence of any por-
tion of the foreskin, or chordee, preclude circumcision. Ambiguous
genitalia and prematurity are contraindications. Circumcision should
be delayed in premature and ill term newborns until they are ready
for discharge. Patients with a personal or family history of bleed-
ing diathesis should not be circumcised. Infants from such families
should be assessed for evidence of coagulation problems. If these are
present, circumcision should not be carried out.

Circumcision Procedure

Numerous techniques are used to perform circumcisions. These
procedures may involve clamp techniques with Gomco, Mogen,
or Plastibell clamps. Any of these techniques is believed to give
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comparable results in the hands of trained, experienced operators.
Formal surgical excision may also be carried out, usually in older
children and adults. Three guidelines should be followed to decrease
the incidence of complications: (1) marking of the coronal sulcus in
ink, (2) dilation of the preputial wing, and (3) retraction of the fore-
skin so that the urethral meatus is visualized. This prevents cutting
the meatus. Electrocautery should never be used in conjunction with
metal clamps because of the danger of extensive injury.
Appropriate anesthesia in newborns undergoing circumcision
is the standard of care. The pain and stress of circumcision is evi-
denced by changes in infant state and behavior. Local anesthesia
is the preferred method of pain management. Dorsal penile nerve
block, the subcutaneous injections of local anesthetic at the base of
the penis, is effective at reducing pain responses during circumci-
sion. Ring block, the subcutaneous circumferential injection of a
local anesthetic around the midshaft of the penis, has been shown to
be effective and avoids the potential complication of injecting local
anesthesia toward the dorsal vessels. Topical application of lidocaine/
prilocaine cream (EMLA) or oral sucrose solution on a pacifier also
reduces pain and its associated stress, but to a lesser extent than local
anesthesia. For older, prepubertal children requiring formal surgical
excision, sutureless circumcision using tissue glues has been associ-
ated with reduced operative time and an improved cosmetic result.

Complications

A number of complications are associated with circumcision in new-
borns (see Box 22-1). The most common complication is bleeding,
which may occur in 0.2% to 8% of cases. Bleeding can usually be con-
trolled using local pressure. More significant bleeding may require
local pressure with 1:1,000 adrenaline-soaked gauze or with the use
of other topical agents such as Surgicel. The second most frequently
seen complication is infection, reported in up to 8% of circumcised
infants. Plastibell clamps are associated with a higher incidence of
infection than Gomco clamps. Most infections usually respond to
local treatment, though intravenous antibiotics should be considered
because neonatal sepsis and necrotizing fasciitis may occur second-
ary to infections following circumcision.

Poor cosmetic outcome is also a complication of circumcision.
Phimosis may occur if removal of the foreskin is insufficient. If the
foreskin is inadequately freed up from the inner preputial epithe-
lium, a concealed penis, with the shaft retracted backward into the
abdominal wall, may develop. Skin bridges may form between the
glans and the shaft, leading to accumulation of smegma or the tether-
ing of the erect penis. Most post-circumcision adhesions are reported
to resolve at the time of puberty with the onset of masturbation or
sexual activity.

In the immediate postsurgical period, urinary retention may
occur secondary to tight surgical bandages. This complication can
be prevented by applying local pressure rather than tight bandages
to obtain hemostasis. Meatitis and meatal ulcers possibly caused by
irritation from ammonia or damage to the frenular artery at the time
of circumcision are also reported in circumcised males. Inclusion

cysts that represent implantation of smegma are also seen. Additional
injuries following circumcision may include penile lymphedema,
urethrocutaneous fistulae secondary to misplaced sutures, penile
cyanosis, and necrosis secondary to tight Plastibell clamps. Wound
dehiscence, which involves separation of the penile skin from the
mucous membrane, and denudation of the penile shaft may occur
more frequently with Gomco than Plastibell clamps.

CASE RESOLUTION

In the case history at the beginning of this chapter, the risks and benefits of cir-
cumcision should be discussed with the mother. The father should be encouraged
to participate in the decision-making process.

If the parents elect not to have their son circumcised, they should be instructed
on the appropriate care of the uncircumcised penis, which involves gentle external
washing without retraction of the foreskin.
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CHAPTER 23

Nutritional Needs

Wendy T. Hui, MD, and Geeta Grover, MD

CASESTUDY

At a routine health maintenance visit, a mother asks if she
may begin giving her 4-month-old daughter solid foods.
The infant is taking about 4 to 5 oz of formula every 3 to
4 hours during the day (about 32 oz per day) and sleeps
from 12:00 am to 5:00 am without awakening for a feed-
ing. Her birth weight was 7 Ibs (3,182 g), and her present
weight and length (13 Ibs [5,909 g] and 25 in. [63.5 cm],
respectively) are at the 50th percentile for age. The phys-
ical examination, including developmental assessment, is
within normal limits.

Questions

1. What are some of the parameters that may be used
to decide when infants are ready to begin taking
solid foods?

2. Up to what age is breast milk or infant formula alone
considered adequate intake for infants?

3. Atwhat age do infants double their birth weight?
At what age do they triple their birth weight?

4. What problems are associated with the early intro-
duction of solid foods?

Good nutrition is essential for normal growth and development. The
physician plays an important role not only in assessing the growth
of children from infancy through adolescence but also in counseling
parents regarding the nutritional needs of maturing children. The
primary care physician should be knowledgeable about key nutri-
tional concepts in children, including growth patterns and nutri-
tional requirements of normal children and how they vary with age,
feeding patterns of infants and children, assessment of nutritional
status, and common feeding and nutritional disorders.

Growth Patterns and Nutritional
Requirements of Normal Children

Monitoring the growth and nutritional status of infants and chil-
dren is an integral component of well-child care. The average nor-
mal expected increases in weight, height, and head circumference
for the first several years of life are listed in Table 23-1.

The energy and nutritional requirements of children vary with
age. Postnatal growth is most rapid during the first 6 to 12 months
of life. Hence, caloric and protein needs are very high at this time.
The average daily energy and protein needs of children from birth
to 18 years of age are presented in Table 23-2.

On average, newborns weigh 7.7 Ib (3.5 kg), are about 20 in.
(50 cm) long, and have a head circumference of 14 in. (35 cm).
They lose about 5% to 10% of their birth weight during the first sev-
eral days of life and usually regain this weight by the age of 10 to
14 days. During the first several months of life, weight gain serves
as an important indicator of childrens general well-being. Failure
to gain weight during this time may be a clue to a wide variety of
problems, ranging from underfeeding to malabsorption. Newborns
gain about 30 g/day (roughly 1% of their birth weight per day) for

Normal Weight Gain

Age Expected Weight Increase
0-3mo 25-359/d

3-6mo 12-21¢9/d

6—12mo 10-13 g/d

1-6y 5-89/d

7-10y 5-119/d

Normal Height Increase

Age Expected Height Increase
0-12mo 10in/y (25 cm/y)

13-24 mo 5infy (12.5 am/y)

2 y—puberty 2.5in/y (6.25 cm/y)
Normal Increase in Head Circumference

Age Expected Increase in Head Circumference
0-3mo 2cm/mo

4-6mo 1cm/mo

7-12mo .05 cm/mo

Total increase 12 cm in the first year

the first 3 months of life, and about 10 to 20 g/day for the rest of the
first year. Infants double their birth weight by 6 months of age and
triple their birth weight by 12 months of age. On average, children
weigh about 10 kg at 1 year of age, 20 kg at 5 years of age, and 30 kg
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Age(y) Calories (kcal/kg/d) Protein (g/kg/d)
0-1 90-120 2.5-3.0
1-7 75-90 1.5-2.5
7-12 60-75 1.5-2.5
12-18 30-60 1.0-1.5

at 10 years of age. A rough rule of thumb that can be used to esti-
mate the expected weight of a child based on age is 2 X (age in years)
+ 10 = weight (kg).

Feeding Patterns of Infants and Children

Liquid Foods

Breast milk or one of the several iron-fortified infant formulas pro-
vides complete nutrition for infants during the first 4 to 6 months
of life. During the first month or two of life, infants take about 2 to
3 oz of formula (approximately 10 minutes on each breast) every 2
to 3 hours.

Because human milk is more easily digested than formula, it
passes out of the stomach in 1% hours. Formula may take up to
4 hours. Therefore, during the first 4 to 6 weeks of life, breastfed
infants want to feed more frequently (8-12 times in 24 hours) than
formula-fed infants (68 times in 24 hours), with an increased num-
ber of nighttime feedings as well. By about 3 to 5 months of age,
breastfed and bottle-fed infants do not differ in the number of night-
time feedings, although some breastfed infants continue to awaken
out of habit.

Most infants 6 months of age or younger consume about 4 to 5 oz
per feeding every 4 to 5 hours. Under routine circumstances, human
milk is preferred to infant formulas because it has emotional, nutri-
tional, and immunologic advantages. Breastfeeding allows infants
and mothers to develop a unique relationship that can be emotion-
ally satisfying (see Chapter 24).

The composition of human milk varies over time. Colostrum, the
first milk produced after delivery, is high in protein, immunoglobu-
lins (Igs), and secretory IgA. Colostrum gradually changes to mature
milk 7 to 10 days after delivery. The nutrient content of human milk
of mothers who deliver preterm compared with those who deliver at
term may vary considerably. Individual assessment may be necessary
to determine the appropriateness of human milk for preterm infants.

Nutritionally, human milk is uniquely tailored to meet the specific
needs of infants. Human milk provides approximately 20 kcal/oz, the
same as routine infant formulas. Table 23-3 compares the compo-
sition of human milk and several infant formulas. Human milk has
relatively low amounts of protein compared with cow’s milk (1% vs
3%), yet the levels are sufficient to provide for satisfactory growth
of infants.

Qualitative differences also make human milk more desirable.
The casein-whey ratio in human milk is about 40:60, making it eas-
ier to digest than most infant formulas, which tend to have higher
casein-whey ratios. Lactose is the major carbohydrate of both human
and cow’s milk, but it is present in higher concentrations in human
milk. Fat is the primary source of calories in human milk. The fat in
cow’s milk, which contains primarily saturated fatty acids, is not as
well digested by infants as human milk fat, which is predominantly
composed of polyunsaturated fats. Recently, the long-chain polyun-
saturated fatty acids docosahexaenoic acid (DHA) and arachidonic

Formula Protein Carbohydrate Fat

Human milk (mature) 40% casein and 60% whey Lactose Human milk fat

Cow’s milk 80% casein and 20% whey Lactose Butterfat

Enfamil Lipil Nonfat cow’s milk and whey Lactose Palm olein, soy, coconut, and high-oleic sunflower
oils; DHA, ARA

Similac Advance Nonfat cow’s milk and whey Lactose High-oleic safflower oil, coconut and soy oils, DHA,

ARA

ProSobee Lipil Soy protein and methionine

Corn syrup solids

Palm olein, soy, coconut, and high-oleic sunflower oils

Isomil Advance Soy protein and methionine

Corn syrup solids and sucrose

High-oleic safflower oil, soy and coconut oils; DHA,
ARA

Nutramigen Lipil (asein hydrolysate, cystine, tyrosine,

tryptophan

Corn syrup solids and
cornstarch

Palm olein, soy, coconut, and high-oleic sunflower
oils; DHA, ARA

Pregestimil Lipil Casein hydrolysate, cystine, tyrosine,

tryptophan

Corn syrup solids, modified
cornstarch, and dextrose

MCT, high-oleic safflower and soy oils, DHA, ARA

Alimentum Advance Casein hydrolysate, cystine, tyrosine,

tryptophan

Sucrose modified tapioca starch

Safflower oil, MCT, soy oil, DHA, ARA

Abbreviations: ARA, arachidonic acid; DHA, docosahexaenoic acid; MCT, medium-chain triglycerides.




acid (ARA) have been added to most infant formulas to simulate
the higher levels found in human milk. Although research suggests
that DHA and ARA supplementation may enhance visual and cog-
nitive development in formula-fed infants, the exact degree of effect
remains unclear.

Human milk from well-nourished women should provide ade-
quate amounts of all vitamins and other micronutrients. However,
vitamin K, vitamin D, iron, and fluoride are not present in sufficient
quantities to satisfy all nutritional needs over a prolonged period,
and supplementation should be considered. The American Academy
of Pediatrics recommends that all newborns receive a prophylac-
tic dose of 0.5 to 1 mg of parenteral vitamin K in the immediate
newborn period to help prevent bleeding disorders. Even though
the vitamin D content of human milk is low compared with cow’s
milk, infants of healthy mothers have generally not been observed
to develop rickets if there is sufficient exposure to sunlight. The new-
born requires about 1 minute of exposure to sunlight on the face to
produce enough vitamin D. However, adequate sun exposure is dif-
ficult to assess, and there are increasing concerns over the harmful
effects of sunlight. Compared to the previous recommendation of
an average intake of 200 IU of vitamin D per day, the 2010 Institute
of Medicine recommendation calls for an average intake of 400 IU
of vitamin D per day to meet the needs of most infants younger
than 12 months. Although human milk contains less iron than iron-
fortified formulas (fortified to about 12 mg/L of iron), the bioavail-
ability of the iron in human milk is greater. Breastfed infants do not
need iron supplementation until 6 months of age. Exclusively breast-
fed infants and infants who are fed ready-to-eat formulas or formu-
las prepared with bottled water should all receive supplementation
with 0.25 mg of fluoride per day starting at 6 months of age (see
Chapter 26).

Human milk has several immunologic advantages, which are
both allergy protective and infection protective, over standard cow’s
milk-based formulas. Its allergy protective characteristics are attrib-
uted, in part, to the decreased intestinal permeability associated with
human milk compared with standard formulas. The host defense
factors present in human milk include Igs, complement, and cel-
lular components (eg, macrophages, neutrophils, lymphocytes).
Studies have shown that the incidences of both viral and bacterial
illnesses are lower in exclusively breastfed infants compared with
their formula-fed peers.

Breastfeeding is the recommended method of infant feeding dur-
ing the first 6 months of life, but it is not always possible and is
occasionally contraindicated. Although maternal infection is usually
not a contraindication to breastfeeding, maternal HIV infection
is one exception to this recommendation in the United States. This
is not necessarily true, however, in many developing countries,
where the risk of death during the first year of life without breast-
feeding is greater than the risk of HIV infection. Antibiotics
are generally safe during breastfeeding, but certain other drugs
are contraindicated.
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Solid Foods

Supplemental foods may be added to infants” diets between the
ages of 4 to 6 months. Solid foods should be introduced as soon
as infants require the additional calories and are developmentally
mature (eg, infant can sit and support the head). Early introduction
of solid foods has been associated with an increased incidence of
food allergy and may contribute to overeating and obesity. Factors
that indicate infants may be ready for solid foods include (1) current
weight twice that of birth weight, or about 13 Ibs; (2) consumption of
more than 32 oz of formula per day; (3) frequent feeding (regularly
more than 8-10 times per day or more often than every 3 hours);
and (4) persistent dissatisfaction due to hunger.

The quantity of formula should be limited to no more than 32 oz
to allow for the introduction of solid foods. An iron-fortified infant
cereal, most commonly rice cereal because it does not contain gluten,
is usually the first solid food offered to infants. Other single-grained
cereals, such as barley cereal or oatmeal, are also appropriate early
supplemental foods. Fruits and vegetables may be introduced within
a few weeks. The order is not as important as the need to add only
one new food at a time—no more than 1 to 2 new foods per week.
Meats may be introduced after 6 months of age.

Although commercially prepared infant juices are an important
source of vitamin C for infants and may provide a smooth transition
to solid foods, excessive juice intake may be associated with diar-
rhea and growth failure. About 2 oz of apple juice can be given at 4
to 6 months of age. This can be gradually increased to about 4 oz/
day. Once infants have accepted the juice, juice can be mixed with
a small quantity of cereal and offered to infants with a spoon. Solid
foods should not be mixed in the bottle; caregivers should wait until
the infant can accept spoon feedings. The vitamin C in the juice
increases the bioavailability of the iron in the cereal. It is not unusual
for infants to reject their first several spoonfuls of cereal because the
tastes and textures are new. If they refuse the feeding, it should be
stopped. Solid foods should be reintroduced in 1 week.

Precooked infant cereals, such as rice cereal, can be mixed with a
variety of liquids, including human milk, formula, infant fruit juices,
or water. Initially, the cereal should be mixed to a thinner consistency
(eg, about 1 tablespoon of cereal to 2 oz of liquid), and once infants
have accepted the new taste and texture, the mixture should grad-
ually be worked to a thicker consistency. By about 7 to 8 months of
age, infants should be taking 4 to 6 tablespoons of cereal mixed with
enough liquid to give the mixture the consistency of mustard. Mixed
cereal grains may be given to older infants.

A wide variety of commercially prepared baby foods designed to
be developmentally appropriate and labeled by stage (ie, first, sec-
ond, third stage) are available. The jars of different stages contain the
amount of food that an infant at a given age should be able to eat
at one sitting. This is not always the case, however, and opened jars
of baby food may safely be stored in the refrigerator for 2 to 3 days.
Infants should not be fed directly from the jar, because saliva on the
spoon mixes with the remaining food and digests it, causing it to
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liquefy. Vegetables and meats may be offered at room temperature
but should be warmed slightly for greater palatability. Fruits and des-
serts may be at room or refrigerator temperature.

First-stage foods, for infants 4 to 6 months of age, include strained
infant juices; single-grain cereals; and puréed strained fruits and veg-
etables, such as bananas, carrots, and peas. These foods contain no
egg, milk, wheat, or citrus, to which some infants may be sensitive.
Second-stage foods, for infants from about 6 to 9 months of age, are
smooth, mixed-ingredient foods, such as mixed vegetables, or meat
dinners, such as chicken noodle. Third-stage foods, or junior foods,
are for infants about 9 to 10 months of age who can sit well without
support, have some teeth, and have begun self-feeding. These more
coarsely textured foods contain a wider variety of nutrients, such
as vegetable and meat dinner combinations. Finger foods, such as
crackers, cheese wedges, or cookies, can also be introduced by 9 to
10 months of age, once infants have developed a pincer grasp. Most
infants are eating the same meals as the rest of the family (table
foods) by about 1 year of age. Foods that can easily be aspirated, such
as raw carrots, nuts, and hard candies, should be avoided, however,
until children are older than 4 years.

Baby foods can be prepared at home as long as they are finely
puréed or strained and contain enough liquid to make them easy
for infants to swallow. One danger of preparing foods at home is
that sugar, salt, or spices can be easily added to make foods palatable
to adults. These ingredients are not necessary for infants. In addi-
tion, homegrown, home-prepared vegetables may be contaminated
with high levels of nitrates (eg, due to contaminated well water)
and nitrites (eg, in vegetables such as carrots, beets, and spinach).
Nitrates and nitrites have been implicated in the development of
methemoglobinemia, especially in infants younger than 6 months.
Methemoglobinemia decreases the oxygen-carrying capacity of the
blood, leading to anoxic injury and death.

Weaning from the breast or bottle to a cup usually occurs at 6
to 12 months of age but may be delayed up to 18 months of age in
some children. Homogenized, vitamin D-fortified cow’s milk may
be given at 12 months of age. Skim milk or low-fat milk (2% milk
fat) should not be given before 2 years of age.

Diet of Children and Adolescents

The caloric and protein needs of children decrease in the second year
of life, paralleling the decrease in growth rate during this time. Milk
intake also decreases, and may drop to 16 oz/day by 24 to 36 months
of age. Except for increased caloric requirements, the diet of school-
aged children and adolescents should be similar to that of normal
adults. Evidence that foods eaten during childhood may have long-
lasting effects on adult health is increasing, and it is important that
children develop healthy eating habits early in life. Atherosclerosis,
osteoporosis, and obesity are some of the diseases that may have
their beginnings during childhood.

A major revision to the US Department of Agriculture’s (USDA)
dietary guidelines and food pyramid for ages 2 and older was
released in 2005. This new pyramid emphasizes physical activity,

moderation, gradual improvement, personalization, portionality,
and variety in food groups. A child-friendly version of this pyramid
has been incorporated in the highly interactive Web site of these new
dietary guidelines.

To promote lifelong heart healthy habits, the American Heart
Association (AHA) released a statement of dietary recommenda-
tions for children and adolescents. It recognizes that children are
often offered nutrient-poor foods that are high in fat and sugar and
overly processed. The AHA recommendations support the USDA
guidelines and include eating fruits and vegetables daily while lim-
iting juice intake, using vegetable oils and soft margarines low in
saturated fat and trans-fatty acids instead of butter or other animal
fats, eating whole grain rather than refined grain breads and cereals,
using nonfat or low-fat milk and dairy products, eating more fish,
and reducing salt intake. The AHA also encourages behaviors for
parents/caregivers that promote healthy habits for the whole fam-
ily. These recommendations ask parents/caregivers to choose meal-
times, to provide a social context for eating by having regular family
meals, to lead by example in their own eating habits, and to allow
children to self-regulate food intake and not to force them to finish
meals if not hungry.

Children who consume a varied diet do not need routine vitamin
supplementation. However, children and teens who are considered
“picky eaters,” as well as children at nutritional risk, may benefit from
supplementation. This includes children and teens who are anorexic
or those who follow fad diets, those with chronic diseases, those who
consume a vegetarian diet, and those with failure to thrive. A stan-
dard pediatric vitamin-mineral supplement should contain no more
than the dietary reference intakes of its components. Parents should
be counseled to teach their children that the supplements are not
candy and to keep them out of reach. Serious overdoses can occur,
especially with iron-containing formulations.

Bone health is determined by calcium and vitamin D intake, as
well as weight-bearing physical activity. Recent data suggest the pos-
sibility of other important health benefits throughout life of these key
nutrients, in addition to bone growth and development. The 2010
Institute of Medicine Guidelines call for a recommended daily allow-
ance of 600 IU per day of vitamin D for children older than 1 year
and 1,300 mg of calcium per day for children 9 to 18 years of age.
Unfortunately, calcium intake for most US children, and particularly
adolescents, is generally below the recommended levels. Barriers to
adequate calcium intake may be due to the preference of sweetened
juice and soft drinks over milk as well as lactose intolerance in certain
populations. Nondairy calcium sources include salmon, white beans,
broccoli, and calcium-fortified foods such as orange juice, breakfast
cereals, and soy milk. Adequate calcium intake can be achieved by
eating 3 (or 4 for adolescents) age-appropriate servings of dairy prod-
ucts or other calcium-rich food per day. In children and adolescents
who do not consume adequate amounts of calcium from dietary
sources, a calcium supplement is recommended. This can be in the
form of a multivitamin in the younger child or in the form of cal-
cium carbonate tablets with or without vitamin D for the adolescent.



Adolescence is a period of tremendous physical and emotional
growth, both of which greatly affect nutritional needs and habits.
Although their rapid physical growth requires increased energy and
nutrients, the common eating habits of teens do not always support
their needs. Teens tend to skip meals, eat outside the home, consume
fast food and snacks, and experiment with different restrictive diets
that are fad diets or various forms of vegetarianism.

Teen athletes also have their own unique nutritional concerns.
They want to maximize performance while maintaining the desired
physique for their particular sport or weight class. While there are
many nutritional supplements, such as creatinine, carnitine, various
amino acids, and dehydroepiandrosterone, that claim to enhance
athletic performance, none has thus far been fully evaluated scientifi-
cally. Instead, teen athletes should be counseled on the importance of
a basic nutrient: water. Proper hydration does enhance performance
and prevents heat injury. Approximately 4 to 8 oz of fluid for every
15 minutes of exercise is recommended regardless of actual thirst.
Carbohydrate loading before competition is believed to enhance per-
formance; however, this practice has no effects on non-endurance
events and may confer only a modest effect for endurance events by
prolonging time to exhaustion. In counseling a teen athlete, specific
questions should also be directed to elicit any unhealthy practices
to maintain or lose weight.

Vegetarianism is gaining popularity among adolescents. Reasons
for choosing vegetarianism are varied, including health benefits,
means for weight loss, animal cruelty concerns, and religious beliefs.
It is important to ask the vegetarian their specific restrictions as
these relate to their nutritional risks. Semi-vegetarians are those
who avoid red meat but eat fish and chicken in moderation. Lacto-
ovovegetarians consume animal products, such as dairy and eggs,
but avoid animal flesh. Vegans do not eat any animal products, such
as dairy, eggs, honey, or gelatin. Those who follow a macrobiotic diet
restrict not only animal products but also refined and processed
foods, foods with preservatives, and foods that contain caffeine or
other stimulants.

A well-planned vegetarian diet can provide for all of the neces-
sary nutrients; however, many teens experiment with vegetarianism
in a nonvegetarian household and require guidance. The nutrients
that may be deficient in a vegetarian diet are protein, calcium, vita-
min D, vitamin B,,, iron, and zinc. Protein intake is usually not a
concern for lacto-ovovegetarians because eggs and dairy have high-
quality proteins. Vegans and macrobiotic followers have a variety of
plant-based protein sources from which to choose, such as legumes,
cereals, nuts, seeds, and fruits. Since vitamin B,, is only found in
animal-based foods, vegans and macrobiotic followers must ensure
adequate intake by taking supplements or consuming vitamin B,,-
fortified foods, such as soy and nut beverages and cereals.

Lastly, familiarity with the latest fad diets is an asset for any pri-
mary care practitioner. These diets are usually restrictive in certain
nutrients and recommend unusual dietary patterns that are incon-
sistent with current USDA guidelines. Although there are some sug-
gestions that these diets work for some adults, there are almost no
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scientific data for children and adolescents. Popular plans include
Atkins and other high-fat/low-carbohydrate diets; the Zone Diet,
which emphasizes a very specific ratio of protein and carbohy-
drates; the Ornish diet, which is extremely low fat; the South Beach
Diet, which alters the types of carbohydrates for an optimal glyce-
mic index; and the more exotic liquid or detoxification plans. To
keep abreast of the latest fads, the reader is referred to the American
Dietetic Association’s Web site (www.eatright.org), which maintains
an annual review of such popular fad diets.

Evaluation

History

Nutritional assessment begins with a complete dietary history. The
dietary assessment should emphasize the quantity, quality, and vari-
ety of foods in the diet. Any special or restricted dietary habits should
be noted (eg, vegetarian diet). A 3-day food record listing the types
and quantities of food eaten throughout the day can be very helpful
in evaluating the dietary history.

In addition, the child’s routine medical, family, and social history
all may influence nutritional status. For example, the economic sta-
tus of families may affect the variety and type of foods that they may
be able to purchase, and the level of education of parents influences
their ability to understand the concepts of a healthy diet. Poverty and
ignorance regarding nutritional needs are among the most common
reasons for malnutrition in children. Family access to food can be
estimated by asking parents about how often the family skips meals
during the average month. Such information assesses food insecu-
rity within a household. Specific cultural food preferences and feed-
ing practices should also be included in the history.

Physical Examination

Weight, length or height, head circumference, weight for length,
and body mass index (BMI) should be measured or calculated rou-
tinely and plotted on a longitudinal basis on appropriate growth
curves. In addition to the charts provided by the Centers for Disease
Control and Prevention, additional charts are available for special
populations for which growth is altered, such as infants and children
with low birth weight and prematurity, Down syndrome, Turner
syndrome, William syndrome, and several other chromosomal and
genetic disorders. Changes in the rate of growth over time are more
useful than a single measurement in time in the assessment of nutri-
tional problems. Calculation of the height age (age for which the
child’s height is at the 50th percentile), weight age (age for which
the child’s weight is at the 50th percentile), and ideal weight for
actual height may be useful when deviations from normal are noted.

In addition to the overall impression regarding nutritional sta-
tus, certain findings on physical examination may be characteris-
tic of particular nutritional disorders. The evaluation of the hair,
skin, eyes, lips and oral mucosa, dentition, and musculoskeletal sys-
tem should be emphasized because the examination of these areas
is most likely to show the effects of malnutrition. Muscle wasting;
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hepatosplenomegaly; skeletal deformities; decayed teeth; rough,
dry skin; easily pluckable hair; and irritability may all be clues to
inadequate nutrition.

Laboratory Tests

Suspected malnutrition or nutrition-related disorders, based on his-
tory and physical examination, can be further investigated with lab-
oratory studies. Tests that may be used in the evaluation of anemia,
one of the most common nutrition-related disorders seen in children,
include a complete blood cell count, reticulocyte count, serum iron,
ferritin, and total iron-binding capacity. Investigation of suspected
malnutrition begins with an assessment of protein status, with mea-
sures of indicators such as serum albumin, total protein, and preal-
bumin. Liver function tests and a lipid profile may also be useful in
the evaluation of suspected malnutrition. Screening tests that may
be used in the evaluation of failure to thrive (FTT) include thyroid
function studies, urinalysis, and bone age (see Chapter 129). More
specific tests, such as serum vitamin levels (eg, folate or vitamin B,,
levels in suspected malabsorption) or hormone assays (eg, growth
hormone levels in the evaluation of short stature), may be obtained
in certain instances.

Common Feeding and Nutritional Problems
of Childhood

Several gastrointestinal (GI) problems have been attributed to diet.
A small amount of spitting up is seen in most children, especially
during the first 6 months of life. However, vomiting can be a sign
of several disorders, ranging from viral GI tract infections to more
severe illnesses, such as pyloric stenosis, urinary tract infection, and
GI obstruction (see Chapter 107). Constipation, which is seen more
commonly in formula-fed than breastfed infants, may be due to
insufficient fluid intake (see Chapter 111). The simple addition of 4
to 6 oz of water to an infant’s diet or temporary use of apple or prune
juice may solve the problem. Enemas and suppositories should not
be recommended routinely.

Chronic nonspecific diarrhea of childhood, or “toddler’s diar-
rhea,” may be seen in infants and children 6 months to 5 years of
age with low dietary fat intake and excessive fruit juice consump-
tion (see Chapter 110). Failure to absorb sugars, especially sorbitol
and fructose, can lead to an osmotic diarrhea.

Underfeeding or a diet that is not nutritionally balanced may
result in FTT (see Chapter 129). The opposite problem, obesity, is
one of the most common nutritional problems of children in the
United States (see Chapter 135). The prevalence of this condition in
children 6 to 11 years of age is estimated to be about 20% to 25%.
Finally, the eating disorders anorexia nervosa and bulimia nervosa
are estimated to affect about 1 in 100 adolescent females 16 to 18
years of age (see Chapter 133).

The “picky eater” is a common parental concern in the primary
care setting. For practitioners who work with the Latino population,
the child who “no come nada,” literally translated as the child “does
not eat anything,” is a similar common parental concern. Parents can
be reassured by their child’s normal weight for height or BMI and

growth velocity. They should be counseled that it is normal for pre-
schoolers to exert their individuality by limiting food preferences,
the fact that it may take up to 10 exposures for a child to accept a
new food, the difference between child and adult portion sizes, and
the concept that children can self-regulate food intake to sustain nor-
mal growth and health.

Nutritional disorders include malnutrition and deficiencies of
vitamins and minerals. Iron deficiency anemia is one of the most
common nutrition-related problems seen in children and adoles-
cents. Malnutrition is one of the leading causes of childhood mor-
bidity and mortality worldwide. Although primary protein-calorie
malnutrition (PCM) is rare in most parts of the United States, sur-
veys conducted on pediatric wards have demonstrated that about
one-third of pediatric inpatients with chronic disease have evidence
of some degree of PCM. The most common deficits were weight for
height below 90% of standard (ie, evidence of acute malnutrition)
and height for age below 95% of standard (ie, evidence of chronic
malnutrition). The 2 forms of PCM are marasmus (severe caloric
depletion) and kwashiorkor (inadequate protein intake). Untreated
PCM can result in impaired growth, poor intellectual development,
and impaired immune functioning.

CASE RESOLUTION

The infant described in the case history is probably ready to begin some solid
foods because she is consuming 32 oz of formula per day and continues to be hun-
gry. In addition, she has reached a weight of 13 Ibs and has almost doubled her
birth weight. The mother is counseled to begin feeding her daughter a single-
grain infant cereal mixed with either formula or juice. (The cereal should be fed
by spoon, not given in a bottle.) Within a few weeks, once the infant is taking the
cereal well, other first foods, such as fruits and vegetables, may be introduced.
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CHAPTER 24

Breastfeeding

Julie E. Noble, MD

CASE STUDY

A 25-year-old female, pregnant with her first child, comes
into your office with her husband for a prenatal visit. She
would like to know what advice you can give her regard-
ing breastfeeding. She expects a normal delivery, has had
no breast surgery, and is not on any medications, but does
smoke cigarettes occasionally. She plans to return to work
when the baby is 4 months old.

Questions

1. What is the normal physiology of lactation?

2. What are the benefits of breastfeeding?

3. What are the contraindications to breastfeeding?

4. What management maximizes a mother’s success at
breastfeeding?

5. How do you manage some of the common problems
that may arise during breastfeeding?

Human milk is the natural food source for human infants. It is a
complete nutritional product made specifically for human infants,
and all formulas are incomplete attempts to try to replicate it.
Human milk is made of water, fat, lactose-containing carbohydrates,
and protein, as well as vitamins, immunoglobulins, enzymes, hor-
mones, and even phagocytes and lymphocytes. It is a dynamic fluid
that changes in composition as the infant grows. From the early
colostrum, which is high in lactose and protein in the form of casein
and whey and very immunologically active, it matures through lac-
togenesis to a substance in much greater quantity with lower pro-
tein, but still immunologically active.

Epidemiology

In previous generations, infants were totally dependent on breast-
feeding by their mother or a wet nurse for their survival. When for-
mula feeding was attempted at foundling hospitals in Europe and
the United States in the 1800s, the infant mortality rate was as high
as 85%. Thus the advantages of breastfeeding were recognized and
still promoted in the early 1900s. Following the advent of pasteur-
ization, cow’s milk formula became much safer. Formula develop-
ment allowed more mothers to enter the workforce, which became
a necessity during World Wars I and II. With poorer urban mothers
working outside the home and upper-class mothers choosing not
to breastfeed preferring the freedom that formula feeding allowed,
breastfeeding rates declined over the course of the 20th century.
Formula feeding became the norm and formula companies success-
fully marketed formulas as the better method to feed an infant. But
current scientific understanding of the many benefits of breastfeed-
ing for both infant and mother has been the impetus to again pro-
mote breastfeeding as the preferred food source for infants.

In the United States today following the Healthy People 2010
initiative, which included a national agenda calling for an increase
in the rate of breastfeeding, 75% of mothers are initiating breast-
feeding. But the rate of mothers sustaining breastfeeding to 1 year
of age is only 22%. Rates of breastfeeding are lower in low socioeco-
nomic groups and among women with lower levels of education. The
rates also vary with different ethnic groups; in the United States the
African American community has the lowest rate of breastfeeding.

Multiple health professional organizations have endorsed breast-
feeding. In 1991 the World Health Organization and UNICEF devel-
oped the Baby-Friendly Hospital Initiative delineating 10 steps to
undertake in the hospital to promote successful breastfeeding. This
initiative is used worldwide to improve breastfeeding rates. The
American Academy of Pediatrics published its policy statement,
“Breastfeeding and the Use of Human Milk” in 2005. This policy
endorses breastfeeding and delineates the physician responsibility
to promote and support it. In 2011 the US Department of Health
and Human Services issued The Surgeon General’s Call to Action to
Support Breastfeeding. There is now an imperative to promote breast-
feeding in this country.

Anatomy and Physiology of Lactation

During pregnancy the breast responds to estrogen, placental lacto-
gen, prolactin, and progesterone by enlarging. There is an increase
in breast lobules and alveoli where milk is produced; and the ductile
system grows, leading to 10 to 15 milk duct openings in the nipple.
The nipples develop and the surrounding areolas enlarge. Prolactin
from the anterior pituitary is inhibited by progesterone and estro-
gen. With the drop in these hormones after delivery, the prolactin
is free to stimulate increased milk production. With the stimulus
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of suckling, oxytocin is released from the posterior pituitary and
causes contraction of myoepithelial cells, which squeeze milk from
the alveoli. Production of milk is dependent on infant suckling. The
more the infant feeds and the more the breast is effectively emptied,
the more milk will be produced.

Benefits of Breastfeeding

For the infant, the benefits to being breastfed are myriad. Studies
have demonstrated that breastfed infants have a decreased incidence
and severity of infectious illnesses, including diarrhea, respiratory
infections, otitis media, bacterial meningitis, and urinary tract infec-
tions. The incidence of otitis media is 100% higher in formula-fed
infants than exclusively breastfed infants. There have also been stud-
ies demonstrating better performance on cognitive testing among
breastfed infants. Among preterm infants fed human milk, the
incidence of necrotizing enterocolitis is also significantly reduced.
Breastfeeding in infancy also reduces the later incidence of atopy,
allergies, asthma, childhood obesity, type 2 diabetes, and even
childhood cancer. Decreased rates of sudden infant death syn-
drome (see Chapter 59) have also been documented.

For the mother, an immediate benefit to breastfeeding is oxyto-
cin-induced decreased postpartum blood loss and enhanced infant
bonding. Lactation amenorrhea may serve subsequently as birth con-
trol. Breastfeeding has also been associated with decreased risk of
breast cancer, ovarian cancer, and osteoporosis in the mother. There
is also some evidence to suggest that breastfeeding decreases the risk
of postpartum depression.

Societal benefits from breastfeeding include markedly decreased
annual health care costs. An estimated savings of $10.5 billion dol-
lars yearly could be generated if 80% of American families breastfed
exclusively for the first 6 months. A decreased incidence of illness
among infants would also enable mothers to miss fewer workdays,
increasing their productivity and benefiting the workplace. In addi-
tion, with an increased breastfeeding rate there would be a reduc-
tion in environmental waste from bottles and formula containers.

Barriers to Breastfeeding

There have been many studies evaluating the barriers in the United
States to breastfeeding. Understanding these barriers is essential
to devising strategies for effective interventions to improve breast-
feeding rates. With effective physician, nursing, and peer support,
most mothers should be able to breastfeed successfully. One of the
most important barriers is the lack of knowledge in pregnant women
about the benefits of breastfeeding. Education beginning at the first
prenatal visit is vitally important. Campaigns encouraging breast-
feeding through public health venues can help with education of the
general populace.

Some mothers experience embarrassment at breastfeeding.
Identifying this issue and helping these mothers become more com-
fortable with their own body through counseling can be useful for
these mothers. Physicians can also counsel the mother and family
about ways to preserve privacy while breastfeeding.

Many new mothers have poor family support for breastfeeding,
and sometimes the whole family needs to be included in breastfeed-
ing counseling. The mother will not be successful if her mother is
negative to the proposal.

Some mothers find that their place of employment does not make
accommodations for a breastfeeding mother. It may be that the work-
place needs to be reminded of laws promoting breastfeeding in the
workplace. The Affordable Care Act provided a provision that the
workplace needed to provide a private place for nursing mothers to
pump for up to 1 year.

Hospitals may have practices or policies that interfere with suc-
cessful breastfeeding, including high cesarean delivery rates or no
rooming-in policy. Physicians should work with their hospitals to
minimize these potential barriers.

Contraindications

The true contraindications to breastfeeding are few but need to be
addressed. If an infant has galactosemia as detected by newborn
screening, and is therefore unable to metabolize lactose or galac-
tose, he may not breastfeed. Infants can also inherit defects in protein
metabolism that may call for a special diet, precluding breastfeeding.
In most states, newborn screening now includes testing for most of
these metabolic disorders.

Maternal infections prohibiting breastfeeding include active,
untreated tuberculosis; HIV; and human T-cell lymphotropic virus
types I and IL. If herpetic vesicles are present on the breast, the
mother should not breastfeed.

Many medications are safe for a mother to use while breastfeed-
ing, but each should be reviewed for potential contraindications
before administering because most medications pass into human
milk. Chemotherapeutic agents, antimetabolites, and radioactive
isotopes are all contraindicated for breastfeeding. Drugs of abuse
are definitely contraindicated in a breastfeeding mother, although a
mother with a history of drug use may benefit from breastfeeding as
long as her toxicology results are closely monitored and are negative.

Breastfeeding Management

The management of breastfeeding should begin in the prenatal
period. The US Preventive Services Task Force endorses promotion
and support for breastfeeding at all health care encounters. The
pregnant woman should be educated by both her pediatrician and
obstetrician on the benefits of breastfeeding. Her history should be
reviewed for potential contraindications. If none exist, she should
be encouraged to breastfeed. If she commits to breastfeeding before
the baby is born, she is more likely to be successful. Involving her
partner in these discussions has also been shown to improve breast-
feeding success rates.

At the time of delivery if there are no complications, the infant
should be dried, assigned Apgar scores and, after a screening physi-
cal examination, be placed skin-to-skin on the mother’s abdomen or
chest for warmth and contact. He will find his way to the breast and
latch on. This early breastfeeding experience will greatly facilitate



further breastfeeding. The infant should not be separated from the
mother except for medical reasons. A hospital policy for rooming-
in will greatly facilitate breastfeeding. A healthy full-term infant has
no medical need for formula supplements.

During the hospital stay, the infant should breastfeed every 1
to 2 hours on both breasts for as long as he wants. Without pacifi-
ers or supplemental feeds, the infant will learn to breastfeed more
quickly. The mother should be counseled regarding appropriate
latch-on, positioning of the infant, and manual expression of milk.
Breastfeeding support should be available from all involved hos-
pital staff, and a certified lactation consultant can be very helpful.
Generally the infant should nurse at least 8 times a day. The infant
should be monitored for weight, evidence of jaundice, and urination
and stool patterns. A successful breastfeeding infant should urinate 3
to 5 times per day and stool 3 to 4 times per day by 3 to 5 days of age
and not lose more than 7% of his birth weight. By day 5 to 7 of life
he should urinate 4 to 6 times per day and pass 3 to 6 stools per day.

Vitamin K (1.0 mg intramuscularly) is indicated within the first
6 hours of life to prevent hemorrhagic disease of the newborn. The
only supplement to breastfeeding that is needed is vitamin D 400 IU
daily after 2 months of age to prevent rickets.

After hospital discharge the breastfeeding infant should be seen
by his physician at day 3 to 5 of life and again at 2 weeks of age to
support breastfeeding. Early assessment may prevent many breast-
feeding problems and will allow the physician to intervene early if
problems arise, preventing discontinuation of breastfeeding. New
mothers need encouragement and reassurance. At each visit, the
infant should be assessed for weight, feeding schedules, voiding
and stooling patterns, and jaundice. The mother’s breasts should be
examined and a feeding observed.

The infant should exclusively breastfeed until 6 months of age.
At that time an iron source is needed, and iron-fortified cereal can
be given with a gradual introduction of other puréed foods. The rec-
ommendation is that breastfeeding continue until at least 1 year of
age or as long as the mother and infant are content.

If a mother is returning to work, she should be counseled to ini-
tiate breastfeeding and establish a schedule. When breastfeeding is
well established, she can introduce a bottle of expressed milk when
the infant is about 2 months of age. When separated from the infant,
she should pump her breasts at regular intervals. The milk can be
saved in the refrigerator for up to 8 days or in the freezer for up to
6 months (ideal) or even 12 months (acceptable) for later use. Milk
should be used within 4 to 6 hours if at room temperature. In gen-
eral milk should be stored in 2- to 4-ounce bags or containers, which
are labeled with the date. Many states have legislation to ensure that
working mothers have time and an appropriate place in the work
environment to pump. When she is back with the infant, she should
put the infant to breast at the usual interval. Many mothers can work
and breastfeed well past the infant’s first birthday.

Sometimes pediatricians will be consulted about weaning the
breastfed infant. There is no age at which weaning must occur, and
in many cultures toddlers nurse until the age of 3 to 4 years. While
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some infants readily give up the breast, others are more reluctant to
do so. There are no easy solutions to dealing with a reluctant tod-
dler, and some suggestions include the adage, “Don’t offer but don't
refuse” Lactation consultants may be a valuable resource at this time.

Potential Problems

Attachment

Latching-on is the first step that is essential for successful breast-
feeding. An infant with a correct latch will have the nipple and sig-
nificant portion of the areola under the nipple in his mouth with
his lips flanged outward. If an infant is not latching eftectively, the
mother will experience pain and the infant should be removed from
the nipple and attached again. If problems persist, a medical profes-
sional should evaluate the mother-infant dyad for problems. Causes
can include inverted nipples, flat nipples, ankyloglossia (tongue-tie),
small mandible, or nipple confusion. Treatment may consist of help
with positioning, nipple shields, frenectomy, or syringe feeding until
the infant learns to latch.

Sore Nipples

Breastfeeding should not be painful. If the mother is experiencing
pain, the infant is probably not latching correctly and may be chew-
ing on the nipple. This may cause cracked and even bleeding nip-
ples. The infant should be positioned on the breast to get as much of
the areola in the mouth as possible. Cracked nipples can be treated
with lanolin and/or hydrogel pads and repositioning. Expressed milk
left to dry on cracked or bleeding nipples has healing properties.
If there is significant bleeding the mother may need to pump that
breast for 24 hours, while the nipple heals. The infant can be syringe
fed if necessary to avoid nipple confusion. Occasionally sore nipples
are secondary to a candidal infection and should be treated with an
antifungal medication, such as nystatin.

Engorgement/Mastitis

When there is milk stasis for any reason, a mother may become
engorged. The breast will appear full, firm, lumpy, and tender.
Treatment is to empty the breast, and the infant is the most effec-
tive breast pump. Warm packs or a hot shower before feeding can
be helpful. Sometimes an electric breast pump expedites emptying,
softens the breast, and facilitates infant latching.

If a mother develops mastitis, a breast infection with erythema
and fever, she should continue to breastfeed. Again, emptying the
breast is important. Oral antibiotics and rest are mandatory. There
are isolated reports of breastfed infants acquiring a bacterial infec-
tion if the mother has mastitis. Mastitis involves a cellulitis of the
breast, and the organisms are usually not in the ducts or milk. Infants
may refuse to breastfeed on an affected breast if the taste of the milk
is affected. The mother may then elect to breastfeed the infant on the
unaffected side and pump the affected breast. Ineffective treatment
of mastitis may cause it to progress into a breast abscess. Treatment
may include intravenous antibiotics and surgery. If there is frank pus
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coming from the nipple, the infant should not breastfeed until the
discharge has resolved. The mother should pump the affected breast
to empty the milk supply.

Hyperbilirubinemia/Dehydration

If infants lose more than 7% of their birth weight, they are at risk
for becoming significantly dehydrated and have a higher likelihood
of significant jaundice. Increased intake is necessary, and the fre-
quency of feeds should be increased. If infants are not latching on
well, expressed milk can be given by syringe. Infants should be
closely monitored, and formula can be offered after breastfeed-
ing if milk supply is insufficient. The mother should be assisted in
increasing her milk supply. This may be accomplished using a breast
pump because increased demand increases supply. If the infant
appears significantly jaundiced, blood levels of bilirubin should be
obtained. Physiological jaundice is related to hepatic immaturity
with decreased conjugation of bilirubin as well as decreased excre-
tion and mild dehydration. Breastfeeding infants tend to have higher
levels of unconjugated bilirubin. Increased feeding will frequently
resolve the problem as hydration status improves and frequency of
stooling increases. Occasionally, especially in late preterm infants,
treatment with phototherapy is needed. The infant should be evalu-
ated for any other causes of jaundice and should be followed closely
(see Chapter 113) and treated as indicated.

Resources for the Breastfeeding Mother

Many hospitals and health care organizations have lactation special-
ists who can assist nursing mothers and answer questions related to
lactation. Health facilities may loan electric breast pumps to new
mothers to help establish a good supply of milk. Some mothers may
choose to purchase such pumps, especially if they are planning to
continue to breastfeed after returning to work or to have additional
children. Recent legislation has designated breast pumps as medi-
cal devices that are covered by health insurance.

Access to information can also be obtained through community
agencies or national organizations such as the La Leche League
(www.lalecheleague.org) or the Special Supplemental Nutrition
Program for Women, Infants, and Children (WIC) program. Such
agencies provide a resource to the clinician in assisting mothers with
breastfeeding.

CASE RESOLUTION

In the case presented, the mother should be informed of the many benefits of
breastfeeding to the baby, herself, and society. She should be encouraged to
breastfeed because she has no contraindications. You recommend she stop cig-
arette smoking completely for her own health as well as the baby’s. In the hospi-
tal she should request she be given her infant to breastfeed in the delivery room
and continue to room-in to breastfeed every 2 hours. Reassure her that both the
hospital and your office will give her support and guidance with breastfeeding.
Even though she is anticipating going back to work, she should initially breastfeed
exclusively. She can begin to introduce the bottle with pumped milk at 2 months
of age. Her workplace should provide an area for nursing mothers to pump and
refrigerate the milk. You encourage her to explore the lactation policies at her
place of work.
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CHAPTER 25

Sleep: Normal Patterns
and Common Disorders

Geeta Grover, MD

CASE STUDY

During a routine 6-month health maintenance visit, a
mother states that although her 6-month-old son falls
asleep very easily at about 10:00 pm every night while
breastfeeding, he wakes every 2 to 3 hours and cries until
she nurses him back to sleep. A review of the dietary his-
tory reveals that the infant is breastfed about every 3 hours
and was begun on rice cereal 2 weeks ago. His immuniza-
tions are current. The boy has no medical problems, and
his physical examination is normal.

Questions

1. How old are most infants when they can begin to
sleep through the night (at least 5 hours at a stretch)
without a feeding?

2. What factors contribute to frequent nighttime wak-
ings during infancy?

3. What advice can be given to parents to facilitate an
infant’s sleeping through the night?

4. What are sleep disturbances experienced by older
children and adolescents?

Sleep disorders are common during infancy and childhood. Getting
children to go to bed, fall asleep, stay asleep, and stay in bed can
be no small challenge. Parents frequently ask pediatricians about
sleep-related problems at routine health maintenance visits. Age-
appropriate suggestions on how to help children sleep well are usually
welcomed by parents.

Epidemiology

Sleep problems are one of the most common concerns seen in pedi-
atric practice. Bedtime struggles and frequent night wakings occur
in 20% to 25% of children younger than 3 years. In preschool-aged
children, nighttime fears (eg, fear of noises, fear of the dark) or
separation anxiety often contributes to these problems. Estimates
of parent-reported sleep problems in school-aged children range
between 11% and 40%. As children get older, nightmares and night
terrors may contribute to night wakings. About 5% of individu-
als experience nightmares, which usually begin before the age of
10 years and are seen more often in girls than in boys. Night ter-
rors are a specific form of partial night waking from deep sleep that
may begin during the preschool years. The incidence in children
is reported to be between 1% and 4%, with the greatest frequency
between 5 and 7 years of age. Such terrors are more common in
boys than in girls, and a familial tendency has been reported. Febrile
illness and obstructive sleep apnea may be predisposing factors.

In most Western countries, children are expected to sleep in their
own beds. However, in many cultures, it is not uncommon for infants

and young children to sleep in their parents’ bed (the “family bed”).
Bedsharing in infants younger than 10 to 12 weeks is associated with
a higher incidence of sudden infant death syndrome, especially if the
mother smokes. Accidental asphyxia from overlaying or the presence
of soft bedding or overheating may contribute to bedsharing-related
deaths. Parents should always be advised about safe sleeping prac-
tices (see Chapter 59). In older infants and children, cosleeping is not
a problem in and of itself, and the decision to cosleep, like the deci-
sion to breastfeed or bottle-feed, is an entirely personal one. Most
infants who share a bed with their parents have sleep-onset associ-
ations to facilitate falling asleep. Therefore, parents who share a bed
with their young children commonly have to lie down with them
for 20 to 30 minutes to get them to fall asleep. Several studies have
shown that cosleeping infants are 2 to 3 times more likely to have
night awakenings than those who sleep alone. Furthermore, infants
who are both breastfeeding and bedsharing sleep the shortest periods
prior to awakening. Parents who only plan on cosleeping with their
infants for a limited period will need a clear transition plan, such as
ending this practice by 5 to 6 months of age, before the infants are
old enough to object excessively. For children with sleep problems,
bedsharing is not a good solution. However, in the absence of any
preexisting sleep problems or psychological concerns, cosleeping, as
a lifestyle choice, has not been associated with any long-term devel-
opmental, behavioral, or psychological problems in the cosleeping
children.
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Clinical Presentation

Parents may raise concerns about their child’s sleep pattern dur-
ing a routine health maintenance visit. Because some parents
may be reluctant to “bother” their physician with such seemingly
minor concerns, the physician should routinely question parents
about their childrens sleep patterns and offer anticipatory guidance
as appropriate.

Pathophysiology

To understand disturbances associated with sleep, the physiology
of normal sleep and the development of normal sleep behavior in
children must be understood.

Sleep States

Normal sleep has 2 distinct states, rapid eye movement (REM)
and non-rapid eye movement (NREM) sleep. Rapid eye move-
ment sleep develops at about 29 weeks’ gestation and then per-
sists throughout life. It is an active, lighter stage of sleep that occurs
in association with rapid eye movements. Other features of REM
sleep include suppression of muscle tone; rapid, irregular pulse and
respiratory rate; and body twitches. Dreams occur during REM
sleep. The electroencephalogram (EEG) pattern of REM sleep is very
similar to stage 1 NREM sleep.

Non-rapid eye movement sleep begins at about 32 to 35 weeks’
gestation. During NREM sleep, pulse and respiratory rates are
slower and more regular, and body movements are minimal. Most
of the restorative functions of sleep occur during this state. After the
first several months of life, NREM sleep may be divided into 4 stages
ranging from drowsiness to very deep sleep. Each stage represents a
progressively deeper state of sleep and has a characteristic EEG trac-
ing: stage 1 has low-voltage, fast activity; stage 2 is notable for the
presence of sleep spindles and K complexes against a low-voltage
background; and stages 3 and 4 are identified by varying amounts
of high-amplitude, slow waves known as delta waves.

Waking
(eyes closed)
Alpha rhythm

Stage 1
(drowsiness)

Stage 2
(light sleep)

K complex

Sleep spindles

Stage 4
(deep sleep)

Large, slow “delta” waves

R T e e
I AP I Ay gt e AV,

Alpha rhythm gone, slower waves present, no spindles or K complexes

The Sleep Cycle

Rapid eye movement and NREM sleep together make up the sleep
cycle. Typically, the deepest sleep takes place during the first sev-
eral hours of the night, with lighter stages of NREM sleep and REM
sleep occurring during most of the rest of the night. Although sleep
stages are the same in both infants and adults, several differences
concerning the onset and duration of REM and NREM sleep between
infants and adults exist. First, the sleep cycle is shorter in infants
(50-60 minutes) than in adults (90-100 minutes), which means that
infants have more periods of active REM sleep compared with adults.
Second, the total amount of time spent in REM sleep decreases with
increasing age. Term newborns spend about 50% of their total sleep
time in REM sleep (up to 80% in premature infants); this decreases to
about 30% by 3 years of age and to 20% by adulthood. Third, infants
may have very little REM latency, entering their first REM cycle very
shortly after falling asleep. Adults, in comparison, generally enter
their first REM period about 90 minutes after the onset of sleep.

Sleep-Wake Patterns

Sleep patterns follow a normal developmental sequence in chil-
dren; the amount of sleep children need changes with maturation
(Figure 25-1). Healthy term newborns sleep 16 to 17 hours per day.
Because they are unable to sleep for more than a few hours at a time,
sleeping and waking periods are fairly evenly distributed through-
out the day and night. Many infants are able to sleep through the
night (at least 5 hours uninterrupted) by the age of 3 months; most
infants are capable of this by 4 months. Brief arousals are a normal
part of the sleep cycle at all ages, but children should be able to return
to sleep on their own without requiring parents’ attention. Children
should definitely be able to fall asleep on their own by the age of 4 to
6 months. Otherwise, parental participation to fall asleep becomes
required at every awakening throughout the night.

By 12 months of age, infants sleep about 14 hours per day, divided
into 2 naps during the day, and a period of about 10 hours at night.
During the second year of life, most children stop napping in the

Figure 25-1. Typical sleep patterns in
childhood. (Reproduced with permission
from Ferber R. Solve Your Child’s Sleep
Problems. New York, NY: Simon & Schuster;
1985:19.)
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morning. By 2 years of age, they require about 13 hours of sleep
per day (1-2 hours in an afternoon nap and 11-12 hours at night).
Most children take an afternoon nap until 3 years of age, and some
children continue this until 5 years of age. The amount of nighttime
sleep children need gradually continues to decline, decreasing from
about 12 hours during the preschool years to about 8 to 9 hours
during adolescence.

Sleep Abnormalities

The etiology of sleep disorders can be complex, involving the inter-
action of children’s temperamental characteristics, psychosocial
stressors in the home, parental childrearing philosophies, and the
developmental nature of normal sleep states and sleep cycles.

Differential Diagnosis

The differential diagnosis of sleep disorders may be distinguished by
problems associated with falling asleep or frequent night wakings
(Box 25-1). Falling asleep may present 2 types of difficulties: prob-
lems associated with settling children to sleep and bedtime refusal.

In infants, inappropriate sleep-onset associations are the most
common reason for difficulty settling to sleep. These infants require
parental participation (eg, holding, rocking, feeding) to fall asleep.
They have not learned the critical skills of self-calming and initiating
sleep on their own. Because these infants do not have the self-sooth-
ing behaviors necessary to fall back asleep after normal nighttime
arousals, they may also have nighttime wakings. Brief arousals are a
normal component of sleep. Nighttime wakings are different, because
parents’ participation is needed to resettle children. The difficulty
that the children experience falling back to sleep on their own, not
the waking itself, is the problem.

An example of an inappropriate sleep-onset association is the
child who needs to be breastfed or bottle-fed to fall asleep. The term
trained night feeder has been coined to describe children who need
to be fed before going back to sleep after normal nighttime awaken-
ings. Although they are developmentally old enough to receive all
nutrition during the day, they have become conditioned to require
nighttime feedings. These children are often breastfed or bottle-
fed until they fall asleep and only then placed in the crib. They are
conditioned to require feeding to initiate sleep, and when they expe-
rience normal nighttime arousals, they require the breast or bottle
to go back to sleep.

The term trained night crier refers to children who, like trained
night feeders, lack the self-comforting and self-initiating skills nec-
essary to fall asleep on their own. Trained night criers awaken; cry;
and want to be held, comforted, or entertained before they can go
back to sleep.

Acute illness may also be a cause of sleep disturbances. Children
with otitis media may awaken at night because of pain. They may
continue to experience awakenings after the infection has resolved,
however, and require comforting or some sort of attention to fall
asleep again.
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Difficulty Falling Asleep

Circadian and sleep schedule disturbances

« Irregular sleep-wake patterns

« Advanced sleep phase

« Delayed sleep phase

« Regular but inappropriate sleep schedules without phase shifts
(eg, late ev