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Preface

Who Are Adults with Chronic Childhood Conditions?

Adults with chronic childhood-onset conditions are a special population with
unique needs. As children, they are often termed children or youth with
“special health care needs” (CYSHCN). CYSHCN are defined by the U.S.
Health Resources and Services Administration (HRSA)’s Maternal and Child
Health Bureau (MCHB) as “children who have or are at increased risk for a
chronic physical, developmental, behavioral, or emotional condition and who
also require more than routine health and related services” [1]. Each year
nearly half a million children with chronic conditions become adults [2].
Moreover, roughly 20 % of young adults have a chronic childhood-onset
condition [1].

A Note on Terminology

Many terms have been used to describe the population we are covering in this
book. Variations to the MCHB term CYSHCN exist, such as “adolescents
and young adults with special health care needs (AYASHCN)” or “young
adults with special health care needs (YASHCN).” Some prefer to refer to
“chronic conditions” or “chronic medical conditions.” Also, the terms
“youth”, “emerging adults” and “young adults” often overlap.

Because of the collaborative nature of this book and the contributions of
dozens of authors, we chose to respect the individual author’s preferences for
terminology. We have tried to streamline and stay consistent in places where
it did not seem to matter as much. For the most part, “adolescents” refer to
individuals age 14–18 years, “emerging adults” to individuals age 19–25
years, and “young adults” to individuals age 26–30 years.

Audience

This book is for the practicing adult healthcare provider—either generalist or
specialist. For primary care physicians, this book provides a new framework
for thinking about care of young adults and identifying opportunities to
impact patient health outcomes over a life trajectory. For others, this book
serves as a reference with approaches for caring for young adults with
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specific conditions acquired in childhood. While we understand that we have
not presented every chronic childhood condition, we chose the most common
conditions based on data on CYSHCN from the U.S. Department of Health
and Human Services needs or conditions that are illustrative of broader
approaches.

This book also discusses the challenges facing this special population of
patients as they transition from the pediatric healthcare system to the adult
health care system and highlights why this period is often associated with
poor outcomes. Ultimately, we provide some strategies to improve health
outcomes for CYSHCN and assist adult health providers in better under-
standing the challenges they face.

In a recent publication, the following questions were articulated regarding
healthcare transitions: “Who most needs a deliberate transition plan, at what
age should transition planning begin, how should the transfer of medical care
occur, what preparation is required, and in what manner should the actual
transfer of care take place?” Also, one of the most basic questions remains:
What are the effective strategies to engage the adult healthcare system in the
care of these young people? Targeting this book to adult healthcare providers
will hopefully help bridge the gap that exists between the pediatric and adult
healthcare systems.

Understanding and Responding to Emerging Adulthood

This book is grounded in several guiding principles: patients live in the
context of their families and communities, social determinants of health
influence health outcomes and quality of life, and preventive measures and
interventions applied in young adulthood can have a tremendous impact on
an individual’s life trajectory. The practice of internal medicine has been to
date very medically focused, particularly in approaching chronic diseases of
middle age and geriatrics. In order to take advantage of the opportunities to
change the health trajectories of adults, both without and with chronic
childhood conditions, the practice of internal medicine needs to shift towards
a preventive paradigm in which the primary care physician provides antici-
patory guidance to help patients change health behaviors that could be
detrimental.

In this book, we present a model of primary and secondary prevention for
emerging adulthood—primary prevention in which all young adults are
screened for high-risk behaviors and health needs and secondary prevention
in which young adults with chronic childhood conditions are optimized
through coordinated care, connections to community resources, and
social/family support. The second part of this book details the new devel-
opmental period of emerging adulthood and the opportunities for primary
care physicians to optimize health during this time.
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Transition from Pediatric to Adult Health Care
as a Major Determinant of Adult Health Outcomes

Although the importance of transitional care and excellent health care for this
population is widely recognized, research regarding the effectiveness of such
programs is lacking. A 2012 review of transition program research found no
randomized controlled trials or similar strong study designs. It found that
introduction to adult care providers or the use of care coordinators may be
effective, but the level of evidence was weak [3]. Some have said there is an
urgent need for research to evaluate current transitional care practices for
youth with SHCN. In general, the needs of young adults and the challenges
they face do not receive widespread attention in research or in policy making,
although many are starting to pay attention as this is a generation of indi-
viduals who may have the worst health outcomes to date.

A recent publication showed some promise, finding that practices that
implemented the Center for Health Care Transition’s Six Core Elements and
utilized their resources were able to conduct transition readiness assessments
for more than 70 % of patients [4]. Still, comprehensive transition plans were
developed for only about 30 % of patients, demonstrating that much work
remains to be done. Therefore, we hope more adult healthcare practices are
able to adopt these steps and achieve the triple aim of better healthcare
individual outcomes, better population health, and reduced costs [5].

In order to implement these steps for the excellent care of adults with
childhood-onset chronic conditions, there is also the requirement that
physicians and other healthcare professionals develop the knowledge and
skills required to provide high quality, developmentally appropriate health
care to this population. Young adults with childhood-onset chronic condi-
tions are very different than typical adult patients, and therefore adult pro-
viders may need specialized training to care for them [3]. Adult providers
have cited concerns about their ability to provide needed care coordination
and social supports (e.g., social workers) that are thought to be more avail-
able in pediatric settings and about financial constraints from payers that may
prevent them from spending sufficient time with newly transitioned youth.
Training and education, as well as structural reforms, may be needed to
overcome this problem. There are several health professional education
resources on the “Got Transition?” program website, including links to CME
courses, webinars, and online course modules that we encourage all health
care professionals working with this population to investigate (www.
gottransition.org).

Structure of This Book

This book is organized in five parts. Part I provides a detailed overview of the
healthcare transition from pediatrics to adult medicine from both a policy and
practice perspective. We review the literature on healthcare transition
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and describe the efforts of the Maternal and Child Health Bureau (MCHB)-
funded Center for Health Care Transition Improvement (Got Transition).
In the second part, we introduce the concept of emerging adulthood as a
developmental period and provide strategies to the adult primary care pro-
vider for providing improved comprehensive care for this age group. Part III
is divided into condition-specific chapters, each of which details a specific
chronic childhood condition, starting with a clinical case and ending with
summary reports that can be used as a quick guide. The fourth part ties very
closely to the third and reviews additional clinical considerations that are not
necessarily condition-specific, but are highly relevant to the care of many
young adults with chronic childhood conditions. Finally, Part V describes
certain socio-legal issues adult providers should be aware of when caring for
this population.

There are several simple steps that adult primary care providers and their
practices can implement immediately [6]:

(1) Meet with colleagues, ideally in their practice and in practices from
which patients often transition, to create a healthcare policy statement
that can be distributed to young adults and their families.

(2) Use a transition readiness assessment tool to track readiness for adult
health care for young adults entering their practice, especially those with
childhood-onset chronic conditions.

(3) Ensure direct contact with the childhood primary care provider and
other childhood providers prior to or at the beginning of the transfer of
care, and obtain all relevant medical records.

(4) Start every relationship with a transitioning young adult patient, in
particular those with childhood-onset chronic conditions, with
goal-setting and the creation of a comprehensive written healthcare
plan.

Most of what is recommended in this book is based on pediatric literature
and the care of children or youth who have the disease. Much of the infor-
mation is derived from consensus statements among experts who have cared
for young adults but not from randomized treatment control trials or blinded
studies for this specific population of patients. Some inroads are being made
to identify the appropriate care for young adults surviving with childhood
conditions, but much more needs to be done.

Much more discussion needs to take place on how we care for a gener-
ation of individuals who are just recently having their healthcare needs
recognized as a national issue. For more information and to use as a resource,
we recommend Investing in the Health and Well-Being of Young Adults,
authored by the Committee on Improving the Health, Safety and Well-Being
of Young Adults; Board on Children, Youth, and Families with the Institute
of Medicine and the National Research Council [7]. Arguably, this is a
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population in whom the U.S. healthcare system needs to invest as the returns
to this nation could be not only a healthy workforce but also a much healthier
economy.

Hempstead, NY, USA Mariecel Pilapil
New York, NY, USA David E. DeLaet
Los Angeles, CA, USA Alice A. Kuo
Houston, TX, USA Cynthia Peacock
Boston, MA, USA Niraj Sharma
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1Facilitating the Transition
from Pediatric-Oriented
to Adult-Oriented Primary Care

Patience H. White and Margaret McManus

Defining Pediatric to Adult
Transition

“Transition is the purposeful, planned movement
of adolescents and young adults with chronic
physical and medical conditions from
child-centered to adult-oriented health care sys-
tems” [1]. It represents not only the passage from
one developmental stage to another (dependence
to independence), but also represents the passage
from one type of care (pediatric/family-centered
care to adult/patient-centered care) and often
the change to a different health care setting.
Although all youth transit to adult-focused care,
usually between the ages of 18 and 21, youth
with special health care needs (YSHCN) typi-
cally require an expanded process of transition
planning to address the exchange of more com-
plex health information, competencies for

self-care, transfer of specialty care, and issues
related to public program eligibility, decision-
making supports, and coordination with com-
munity services.

Transition from pediatric to adult health care
refers to a set of actions designed to ensure
continuity of care between pediatric and adult
health care settings and improve health literacy
so that youth and young adults understand and
manage their own health needs and navigate the
health care system. Transition takes place over
time, beginning in early adolescence in pediatric
settings and continuing into young adulthood in
adult settings. It is a predictable life-course
change that affects all youth, especially those
with chronic conditions. Even if a youth remains
with the same provider into adulthood, prepara-
tion for adult-focused care is necessary. Because
of the mobility of youth and young adults, the
likelihood that they will change providers is
almost certain, and thus the need to establish a
systematic transition process.

Transition Landscape

United States: National Transition
Context

Affordable Care Act
The Patient Protection and Affordable Care Act
(ACA), passed in 2010, has accelerated interest
in transitional care in general. The Centers for
Medicare & Medicaid Services (CMS) has
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supported numerous payment and service deliv-
ery innovations to improve hospital-to-home
transitions. It also established the Community-
based Care Transitions Program for Medicare
beneficiaries at high risk of hospital readmission
[2]. Further, CMS implemented a new health
home-state Medicaid plan amendment to
improve transitional care for children and adults
with chronic conditions, and 19 states and the
District of Columbia had implemented this
option at the end of 2015 [3]. Additional
transition-related efforts in the ACA include
support for accountable care organizations,
advanced primary care initiatives, and insurance
expansions. These have all contributed to the
growing national interest in transition, including
pediatric to adult transition.

Healthy People 2020 and Title V
National Performance Goals
National goals articulated in Healthy People
2020 and the federal Maternal and Child Health
Title V Block Grant call for improving transition
support to youth with and without special health
care needs. As many as 32 state Title V programs
across the country have selected transition from
pediatric to adult health care as their priority and
are in the process of developing 5-year statewide
action plans [4]. Although these programs have
historically served only children, many of them
are beginning to reach out to adult clinical
leaders and their professional organizations.
They are also starting to establish quality
improvement, consumer education, and training
efforts that are aligned with the American
Academy of Pediatrics/American Academy of
Family Physicians/American College of Physi-
cians (AAP/AAFP/ACP) clinical report on tran-
sition [5] and the Six Core Elements of Health
Care Transition [6] (described in detail later).

Medical Home Certification Standards
and Electronic Health Records
Meaningful Use Standards
Other national efforts influencing national atten-
tion on transition include the 2014 National
Committee on Quality Assurance’s medical

home standards [7], which calls for the practice
to collaborate with the patient/family to develop
and implement a written care plan for patients
transitioning from pediatric to adult health care.
The CMS Meaningful Use Measures call for the
use of certified electronic health records
(EHR) technology in ways that can be measured
to improve quality and safety, including the
electronic sharing of a summary of care record
for patients moving from one setting of care or
provider to another [8].

Youth in Transition

Who Are They?
More than 30 million youth are between the ages
of 18 and 24 in the United States [9]. According
to the 2011/12 US National Survey of Children’s
Health, 25 % of the adolescent population, ages
12–17, has a special health care need [10].
Although comparable special needs prevalence
estimates are not available for the young adult
population, ages 18–24, related literature reveals
that at least 30 % of young adults have 1 or more
chronic conditions [11], and about 5 % of young
adults report having a disability that affects their
daily functioning [12]. In sum, there are esti-
mated 9 million young adults in the US with a
chronic condition, including 1.5 million with a
disability, who are transitioning to adult-centered
care.

According to the Institute of Medicine,
“young adults are surprisingly unhealthy,” as
evidenced by the peaking of many risky behav-
iors in the age group, the onset of serious mental
health conditions, unintentional injury, substance
abuse, and sexually transmitted infections [13].
Despite these health risks, young adults’ utiliza-
tion of health services is significantly lower than
adolescents and adults over the age of 25, and,
unfortunately, their emergency room use is
higher [14]. In 2014, 25 % of young adults in the
US were without a usual source of medical care
[14]. Despite improvements in insurance access
among this age group as a result of the ACA,
their connection to health care is tenuous at best.
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What is Their Experience?
Several US national studies have examined the
experience of youth and young adults transi-
tioning to adult-focused care. According to the
2009/2010 National Survey of Children with
Special Health Care Needs, 60 % of youth with
special health care needs are not receiving from
their health care providers the necessary prepa-
ration to transition from pediatric to adult health
care [15]. Those least likely to receive transition
support are male; Hispanic; Black; low to mod-
erate income; with emotional, behavioral, or
developmental conditions; without a medical
home; and publicly insured or uninsured.

Published studies both internationally and in
the US consistently show that youth/young
adults often feel lost, unclear about the distinc-
tions between pediatric and adult care, confused
about the logistics for accessing adult health care,
and unprepared about assuming self-care and
self-advocacy responsibilities [16–19]. Also,
from the youth/young adult perspective, certain
adult provider characteristics negatively affect
satisfaction with their transition experience,
including decision-making opportunities, time
alone without parents, and providers’ social skills
(talking, listening, showing understanding, and
honesty) [20].

Without transition support, YSHCN transi-
tioning to adult health are not only at risk of
dissatisfaction and unnecessary worry, but also at
increased risk for poor health outcomes [21]. The
literature shows that youth and young adults are
often unable to name their own health condition,
relevant medical history, prescriptions, and
insurance. Their adherence to care is lower, and
medical complications are increased. In addition,
many reports having difficulty finding an adult
provider willing and interested in accepting them
as a new patient, particularly those with devel-
opmental disabilities, mental health conditions,
and complex medical conditions.

Provider Transition Barriers

Both pediatric and adult providers within the US
and internationally identify many obstacles to

offering transition services. The most common
barriers are the lack of communication, infras-
tructure to support care coordination, time and
reimbursement, guidelines, and protocols
between the two systems [20, 22–24]. In addi-
tion, both provider groups report issues with
youth/young adult’s non-compliance with treat-
ment—lack of disease knowledge, self-care
skills, and independence—and challenges
addressing psychosocial issues affecting
transition-aged youth and young adults [25, 26].
Both groups acknowledge the difficulty that
pediatric providers have in breaking the bond
with adolescents who have long been in their
practice and the difficulty that parents have in
ceding decision-making authority to their youth
when they are with adult providers [20, 23].
Conversely, adult providers acknowledge that for
young adults with more complex chronic condi-
tions, the lack of parental involvement after
transfer to adult care is a barrier to transition [20].
Both the provider groups acknowledge that
young adults and parents often have unrealistic
expectations of adult providers especially around
time and attention [20, 27].

There are also barriers specific to each pro-
vider group. Pediatric providers consistently cite
concerns about adult health care, including lack
of confidence in adult care especially around the
comparability and organization of care that
youth/young adults with special health care
needs receive in the adult system [22, 24]. In
addition, pediatric providers frequently report
difficulty in finding adult providers [24] and, in
particular, those with specialized knowledge
about young adults with pediatric-onset chronic
diseases, including intellectual/developmental
and mental health conditions [20, 28].

For adult providers, research studies point to
several transition impediments, including the
lack of medical records and follow-up recom-
mendations from their new patients’ past pedi-
atric providers [29, 30]. Adult providers cite
concerns about their limited knowledge and
training in pediatric-onset diseases, adolescent
development and behavior, and available com-
munity resources [22, 31]. In addition, they are
concerned that there are not enough adult
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subspecialty or mental health providers to care
for the young adults they accept into their prac-
tices [28].

Transition Models/Approaches
and Professional Recommendations

Transition Models/Approaches

Transition models are variable in their structure
and provider roles, but they align across broad
categories of actions needed to improve transi-
tion for youth with and without special needs.
They usually offer a common set of services: a
designated transition coordinator, patient educa-
tion and activation, a transition plan of care, and
assistance with transfer and follow-up. Models
often vary in terms of the timing and duration of
the transition intervention, the scope of transition
planning (e.g., health care primarily or health/
education/employment/independent living), and
the patient population involved (typically youth
with specific chronic conditions or with complex
conditions). Oftentimes transition models are
established as separate clinics, typically based on
hospital ambulatory settings, located in either the
pediatric or adult medical settings where youth at
a certain age will obtain the necessary prepara-
tion and assistance in moving from one system to
the next and can involve being seen jointly by
both the pediatric and adult provider.

The action steps within these models fall into
the broad categories of preparation, transfer, and
post-transfer/integration into adult approach to
care. Based on an examination of US and inter-
national transition recommendations and sys-
tematic reviews, the following summarizes
common elements of each of these three action
steps:
1. Preparation/Planning:

• Practice policy/approach that is shared
with the youth/family

• Assessment of transition readiness that
addresses knowledge of disease and health
systems, self-management, and advocacy

• Plan of care that often includes overarch-
ing goals in education, independent living,
employment along with supporting health
goals

• Care coordination across many domains
• Support for independence (e.g., visits

alone with health care provider and
honoring adult approach to care at age
18), self-management, and self-advocacy
through education and sometimes peer
support

• Medical summary and emergency care plan
• List/assistance with selecting adult provi-

der, arranging initial visit, and sometimes
joint pediatric/adult visits

• Tracking mechanism to assure planning
support received

• Designated member of practice who
coordinates transition process in pediatric/
adult setting

2. Transfer:
• Transfer package
• Communication between pediatric and

adult provider, including clarification of
residual pediatric responsibilities before
initial adult visit

3. Post-Transfer/Integration into Adult
Approach to Care
• Information/orientation for new patient

about adult practice, sometimes including
policy, welcome letter, frequently asked
questions (FAQs), pre-visit call, and
identification of preferred communication
methods

• Follow-up with new young adult patient
after transfer

• Feedback from youth/young adult/family
about transition experience

United Kingdom and American
Professional Organizations
Recommendations

National Institute for Health and Care Excel-
lence (NICE) Guideline, “Transition from
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Children’s to Adults’ Services for Young People
Using Health or Social Care Services”

NICE develops national clinical guidelines to
offer consistent high-quality, evidence-based care
for patients using the National Health Service in
the United Kingdom. In 2016, NICE published
transition recommendations that offer guidance for
practitioners in children’s and adult health, mental
health and social care services, and education and
employment [32]. Their overarching principles
call for involvement of youth and their caregivers
and the provision of a developmentally appropri-
ate, strength-based and person-centered approach.
They also recommend children’s and adult’s ser-
vice managers work together to develop [32]:
1. Joint vision and shared transition protocols
2. Early transition planning (ages 13 and 14)

with a transition plan
3. A designated “worker” to coordinate transi-

tion support
4. Involvement of young people to build inde-

pendence with parents and caregivers
5. Transfer support and information about the

youth’s health condition, emergency care,
strengths, and future goals

6. Support after transfer to ensure engagement
with adult care and services

7. Senior leadership support, and
8. Ongoing feedback, planning and education

for all involved.

American Academy of Pediatrics/American
Academy of Family Physicians/American Col-
lege of Physicians Clinical Report on Transition
to Adulthood in the Medical Home

In 2011, the American Academy of Pediatrics
(AAP), the American Academy of Family
Physicians (AAFP), and the American College of
Physicians (ACP) published a joint statement
describing a recommended clinical approach for
transition to adulthood for all youth, not just for
youth with special needs [5]. According to this
consensus statement, transition planning, “should
be a standard part of providing care for all youth
and young adults” and “should involve the
engagement and participation of the medical
home team, the family and other caregivers, and
the individual youth should be collaborating in a

positive and mutually respectful relationship.”
Starting early in adolescence and continuing into
young adulthood, Step 1 of this practice algo-
rithm begins with a discussion of the office tran-
sition policy with youth and families and an
assessment of transition readiness. Step 2 con-
tinues with a transition readiness assessment and
transition plan of care, and Step 3 involves
implementing and updating the plan of care to
prepare for adult care. Step 4, beginning at age 18,
calls for an adult model of care and assistance in
preparing for transfer to an adult provider. Step 5
consists of identifying an adult practice prepared
to accept the new patient and coordinating the
transfer, and Step 6 is documenting transfer
completion. In 2016, the AAP reaffirmed their
commitment for the principles in the 2011 Clin-
ical Report and, in 2017, the AAP/ACP/AAFP
plan to update the original Clinical Report.

To promote implementation of the Clinical
Report, Got Transition, the Center for Health
Care Transition Improvement, developed a
structured approach in 2011, called the “Six Core
Elements of Health Care Transition” with sample
tools and transition measurement options [6]
(described below). From 2011 to 2013, 5 US
transition learning collaboratives piloted this
approach and sample tools and demonstrated that
the Six Core Elements approach and tools were
feasible and adaptable for use in a variety of
primary and specialty clinical settings and
resulted in measurable improvements in the
health care transition process [33]. In 2014, the
original Six Core Elements were updated based
on the learnings from the national quality
improvement projects, the literature, and reviews
from more than 100 provider and consumer
experts [6].

The Six Core Elements define the basic
components of health care transition support.
Providers can choose to implement all or only a
few core elements according to their patients’
needs and available practice resources. They can
also choose to customize the sample tools to
align with practice policy, disease-specific inter-
ests, and other patient population needs.

For adult practices, the Six Core Elements
include: (1) a transition and young adult care
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policy, (2) tracking and monitoring, (3) orienta-
tion to adult practice, (4) integration into adult
approach to care, (5) initial visit, and (6) ongoing
care.

For pediatric practices, the Six Core Elements
are slightly different and consist of: (1) a transi-
tion policy, (2) a method for tracking and mon-
itoring, (3) a transition readiness assessment,
(4) transition planning, (5) transfer of care, and
(6) transfer completion (see Fig. 1.1).

For providers who care for youth throughout
the lifespan, such as family practitioners and
med-peds-trained providers, the Six Core Ele-
ments offer ways to transition to an adult
approach to care at age 18 and, if needed in the
future, preparation for a new adult provider.

Specifically, for adult providers who are
accepting a young adult, consider the following
ways to implement the six core elements (ex-
amples of the tools mentioned can be found at
www.gottransition.org): Create a transition pol-
icy that will inform the young adult what to
expect when coming to your practice, especially
around confidentiality and consent, and share
with all new young adults with chronic condi-
tions of childhood (YACCC) patients. Create a
welcome letter with office FAQs and share with
pediatric practices who could offer it to their

patients as they are planning to transfer to your
practice, or give the welcome letter and FAQs
along with the transition policy to the YACCC at
the initial visit and discuss any questions they
might have with regard to interfacing with you
and your practice. As YACCC often do not
follow-up consistently and are tech savvy, dis-
cuss with YACCC ways that your office can
contact them for appointments such as texting
them reminders and connecting them to your
online chart information if available. If the
YACCC does not come with a readiness
assessment done by the pediatric office, consider
giving a self-care assessment to the YACCC at
the first or second visit to learn what aspects of
their health and adult health care they do not
know. A plan for gaining the knowledge needed
from the self-care assessment can be added to
their plan of care. This self-care assessment can
be repeated during the first year the YACCC is in
the practice to be sure they are prepared to take
better care of their health. To further engage
YACCC in their care, consider giving a
follow-up survey asking YACCC how the inte-
gration into your practice went so they under-
stand that your practice is interested in their
opinion about how to improve the transition
process in your practice.

• Discuss 
Transition 
Policy

AGE 12-14

• Track 
progress

AGES 14-15-16-
17-18 • Assess

skills

AGES 14-15-16-
17-18

• Develop 
transition 
plan

AGES 14-15-16-
17-18 • Transfer 

documents

AGE 18-21

• Confirm 
completion

3-6 months 
after transfer

Practice/
Provider 

#1
Transition policy

#2 
Tracking and 
Monitoring

#3
Transition readiness/
Orientation to adult 
practice

#4 
Transition 
planning/
Integration

#5 
Transfer of 
care/Initial visit

#6
Transition 
Completion/

Pediatric Create and discuss 
with youth/family

Track progress of 
youth/family  
readiness for 
transition

Transition readiness 
assessment (RA)

Develop 
transition plan 
including 
needed RA skills

Transfer of care 
with information 
and communication

Obtain feedback 
on the transition 
process

Adult Create and discuss 
with young adult 
(YA)/ guardian, if 
needed

Track progress to 
increase YA’s 
knowledge of health 
and adult health 
care system

Share/discuss
Welcome and FAQs 
letter with
YA/guardian, if 
needed

Update 
transition plan 
with additional
skills required

Self care 
assessment 

Ongoing care 
with selfcare skill 
building

Ongoing care

Fig. 1.1 Summary of six core elements of transition approach and timeline for pediatric and adult practices

8 P.H. White and M. McManus

http://www.gottransition.org


Starting a Transition Improvement
Process and Measuring Impacts

To transition patients more effectively, a
team-based approach is needed where both the
pediatric and adult provider teams are engaged
with the process. Quality improvement strategies
have been shown to improve health care pro-
cesses and can be used by pediatric and adult
provider teams to improve transition care for
YACCC.

Starting a Transition Improvement
Process

Much has been written about implementing prac-
tice improvements, particularly related to the US
medical home model [34]. Many of these same
steps apply to transition whether in primary or
specialty practices or within different insurance
schemes such as a US health plan or accountable
care organization. There are several guiding prin-
ciples that serve as a foundation for all transition
efforts: they should involve youth and parent
consumers; they should be person-centered, and
culturally and developmentally appropriate; they
require collaborations between pediatric and adult
providers/systems; and they should be part of
routine care and linked to insurance coverage and
other community-based transition supports.

Got Transition: Center for Health Care Tran-
sition Improvement has a practice resource on
starting a quality improvement transition process
[35]. This resource describes four steps: (1) se-
curing senior leadership support, (2) forming a
transition improvement team, (3) defining transi-
tion processes for improvement, and (4) dedicat-
ing time to implement transition improvements.
Other key lessons learned from implementing
transition quality improvementswith pediatric and
adult sites and health plans confirm the signifi-
cance of customizing the tools that will be used for
transition planning, transfer, and integration. This
process ensures buy-in and enables sites to ensure
that their patient population needs are addressed
and that practice and state-specific information is
incorporated, as needed. Another critical lesson is

that starting a transition process may involve dis-
tinct patient populations—those who are 18 and
older and need to transfer relatively quickly, those
who are new young adult patients and who have
received no orientation to adult care, and those
who are ages 12–14withwhom clinicians have the
time to plan for a smooth transfer and integration
into adult care. More lessons have been summa-
rized in recent quality improvement efforts direc-
ted by Got Transition [33, 36].

Measurement Options for Assessing
Quality, Experience, and Costs

A 2014 systematic review of transition measures
identified the range of “Triple Aim” measures
used in published studies with a rigorous evalu-
ation design [21]. This study concluded, how-
ever, that “transition programs are inconsistently
evaluated in terms of their impact on population
health, patient and provider experience, and cost
[21]”. Despite the nascent field of pediatric to
adult transition evaluation, there are several
options for measuring transition performance
among individual providers, practices, and
networks/systems. With respect to transition
process measurement, the Six Core Elements
include two options for measuring implementa-
tion of the Six Core Elements: (1) the “Current
Assessment of Health Care Transition Activities”
is a qualitative self-assessment method for
determining the level of health care transition
support currently available and (2) the “Health
Care Transition Process Measurement Tool” is
an objective scoring method for assessing
implementation of the Six Core Elements. Either
one of these tools can be used in transition
quality improvement initiatives as a baseline
measure and then repeated periodically to assess
progress.

With respect to transition measures related to
population health, there are several that could be
considered, including self-care skills, adherence
to care, and continuity of care (including medi-
cations). Other population health measures, such
as disease-specific measures, quality of life, and
mortality have been used to evaluate transition
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performance. However, the extent to which
transition interventions should be held account-
able for potentially influencing these outcomes is
a subject of debate. Certainly, these measures are
important to assess in terms of the provision of
care in general.

With respect to transition consumer experi-
ence measures, the Six Core Elements includes a
“Health Care Transition Feedback Survey” that
can be used in full or part to elicit youth, young
adult, and/or parent experience regarding transi-
tion preparation, transfer, and integration into
adult care. Another consumer experience instru-
ment, the “Mind the Gap Scale,” has been used
in transition studies for youth with arthritis [37].
There is a dearth of measures/instruments for
eliciting provider experience in implementing
specific transition approaches. One study, using a
structured interview format, obtained provider
feedback on implementing the Six Core Ele-
ments [33]. Specifically, clinicians were asked
about the quality improvement process, imple-
mentation of each core element, major chal-
lenges, and potential for spread of transition. For
the most part, published literature is limited to
describing common barriers impeding the pro-
vision of transition services.

With respect to measures for utilization and
costs, there are several options to consider,
including changes in the use of ambulatory care,
emergency rooms, and hospitalizations. What is
intended for transition is that more youth and
young adults have a usual source of sick and
preventive care; more make an annual
preventive/primary care visit; the time between
the last pediatric visit and the initial adult visit is
reduced; and the no-show rate among young
adults is lowered. All of these intended effects
are measurable, including their associated costs.

United States Training Competencies
Related to Transition

Adult providers, as described previously, are
interested in training in the specific diseases they
had little exposure to during training [22, 30].
They also welcome consultative support from

their pediatric colleagues. An important transi-
tion educational effort is being conducted by the
American College of Physicians (ACP) Council
on Subspecialty Societies (CSS). They partnered
with Got Transition and formed specialty society
work groups to customize the Six Core Elements
for particular condition groups to strengthen
internists’ ability to care for young adults with
congenital or childhood-onset conditions. The
specialty societies’ subgroups customized at least
three tools from the six Core Elements: (1) a
transition readiness assessment (for use in pedi-
atric care), (2) a self-care assessment (for use in
adult care), and (3) a medical summary/transfer
record containing the essential information nee-
ded for communication between pediatric and
adult clinicians for practices. These new
condition-specific transition tools are now avail-
able and were developed for use in general and
specialty practices caring for transitioning
patients [38].

Professional societies have made available
modules and curriculum for residents both in
pediatrics and internal medicine. The American
Academy of Pediatrics offers a series of five
case-based educational modules designed to be
incorporated into existing curriculum by pedi-
atric residency program directors and faculty.
The modules focus on educating residents about
characteristics and benefits of the patient‐ and
family‐centered medical home, care coordina-
tion, care planning, transition to adult care, and
team-based care [39]. In addition, the Associa-
tion of American Medical Colleges has a transi-
tion case scenario called But Tommy Likes It
Here: Moving to Adult Medicine available on
their Website [40]. This case discusses the pro-
cess for a transition for a youth with a chronic
illness covering barrier and resistance issues that
may be encountered and how a physician could
handle the issue. The case suggests areas of
discussion such as age-appropriate care, handling
of intrusive parents, feelings of the patient and
provider, and problem-solving skills. The
Medicine-Pediatrics Program Directors Associa-
tion, through a Health Resources and Services
Administration-funded effort in 2013–2015,
developed a transition curriculum for primary
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care residents that incorporate training around the
needs of YSHCN and the transition process and
shows where the learning objectives demonstrate
components of the Six Core Elements (publica-
tion forthcoming).

There are examples of training approaches
within adult medicine residency programs that
can address training in childhood-onset diseases.
Studies have been conducted with internal med-
icine residents about their exposure and prefer-
ences around transition from pediatric to adult
health care. They have shown that internal
medicine residents receive little exposure to
transition issues or young adult patients in their
training [31, 41], and they prefer to receive their
education mainly through clinical exposure and
case discussions. Several academic medical
centers have started joint pediatric and adult
residency training sessions addressing transition
and caring for young adults with congenital or
childhood-onset conditions, such as Brigham and
Women’s Hospital and Boston Children’s
Hospital (The WISHES project) [41] and the
George Washington University Medical Center
and Children’s National Medical Center in
Washington, DC. Other training approaches
include exposing internal medicine residents to
young adult patients in continuity clinics so that
they can gain experience in caring for this dis-
tinctive age group or offering electives in
college/university health clinics so residents can
learn if they have a special interest in caring for
this population.

Payment for Transition Services
Within the United States Health Care
System

Payment for the added time, training, and
infrastructure necessary to ensure effective tran-
sition to adult care is typically cited as one of the
most important concerns affecting adult and
pediatric providers in the US. Costs associated
with transition quality improvements, electronic
medical records (EMR) modifications, consumer
outreach, and health professional training related
to transition and to the care of young adults with

childhood-onset conditions are seldom covered,
except through grant mechanisms. Non
face-to-face services, including care coordina-
tion, identification of adult specialists, and care
plan development are seldom compensated. To
overcome these payment barriers, multiple
strategies need to be considered.

Improvements in Coding
and Reimbursement

Several important options are currently available
for adult physicians to code and are described in
a Got Transition Practice Resource [42]. To
assess a new patient’s self-care skills, adult
practices can bill under CPT 99420 so long as
they are using a standardized scorable tool, such
as Got Transition’s Self-Care Assessment Tool
[43] or the Patient Activation Measure. To
develop or update a plan of care that incorporates
transition, adult practices can use either the CPT
code for care plan oversight services (CPT
99339-40) or for complex chronic care manage-
ments services (CPT 99487-90). To educate new
patients about self-care skills, several codes are
available, including CPT codes for office visits
(CPT99211-15), prolonged services
(993544-55), or education and training services
for patient self-management (CPT 99860-62). To
provide hospital-to-home transition support,
there is a relatively new transitional care man-
agement services code (CPT 99495-96) that
covers a bundled set of face-to-face and non
face-to-face services. Other codes that may be
part of transition support include interprofes-
sional telephone and Internet consultations (CPT
99446-49), online medical evaluation (CPT
99444), telephone services (CPT 99441-43), and
medical team conference (CPT 99366). Coding
for services does not equate with reimbursement.
However, without accurate coding, reimburse-
ment will never be possible. Practice contract
negotiations and affiliation with state ACP,
AAFP, and AAP chapters are critical in order to
address transition payment gaps.

Because of the tremendous workforce short-
ages among adult primary care providers, payers
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and plans may be receptive to alternative payment
strategies to expand the availability of adult pro-
viders willing to care for young adults with com-
plex medical conditions, intellectual/
developmental disabilities, and/or mental health
conditions. The set of payment options are
described in detail elsewhere [42]. For example,
payers may want to experiment with bonuses for
adult practices willing to accept a certain volume
of new young adult patients with chronic condi-
tions tied with care coordination support and
pediatric consultation support. Recognizing the
added complexity of serving young adults with
high no-show rates, payers may want to consider
monthly care management fees to ensure that this
vulnerable population is adequately oriented, with
active outreach and follow-up. Another payment
innovation that payers could consider is a
pay-for-performance strategy linked to improve-
ments made in the use of the Six Core Elements or
to evidence of shared accountability between
pediatric and adult providers for transfer and
integration into adult health care.

Infrastructure Funding

Aligning with the increased interest in transition,
opportunities for infrastructure investments may
be possible by linking with hospital-to-home
transition efforts, accountable care organizations,
medical or health home efforts, Medicaid per-
formance improvement efforts, state innovation
models, care coordination programs, and state
Title V programs for children with special needs,
many of whom are reaching out to partner with
adult providers and state medical professional
organizations and training programs.

Conclusion

Many transition improvements are being intro-
duced into clinical practice and training programs
to address the inherent challenges in moving
from pediatric to adult health care. These
improvements—directed at transition prepara-
tion, transfer, and integration into adult

care/post-transfer—are based on professional
consensus recommendations, the new tested
quality improvement approach (“Six Core Ele-
ments”), and a broad set of US and international
transition interventions. Progress in measuring
and paying for pediatric to adult care transitions
is still in its infancy, however.
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Introduction

When was the last time you saw a 22-year-old
male in your clinic? How long was the visit and
what issues were addressed? It is possible that
certain assumptions were made regarding that
individual—about where they lived, their level of
education, their personal life, and their health.

For most internists, visits with young adults
are often brief and “easy visits.” After seeing
multiple middle-aged or elderly patients with
multiple chronic medical conditions, internists
often find that there is not much to discuss in
their visits with young adults, and may even view
these visits as opportunities to catch up or even
get ahead in their schedule. Most young adults
are healthy, and these patients are sent on their
way after a brief exam and a few routine labs. In

fact, browsing through the United States
Preventive Services Task Force (USPSTF)
guidelines for a 22-year-old male, the guidelines
can be summarized in a few words: check blood
pressure and screen for tobacco use and sexually
transmitted infections (STIs).

But why then, does this 22-year-old male
become a 50-year-old obese male who develops
diabetes, hypertension, and cardiovascular dis-
ease, who ends up on dialysis because of diabetic
nephropathy and needs a 3-vessel coronary artery
bypass graft (CABG) from severe coronary
artery disease (CAD)? What was missed during
those routine “easy” visits with him when he was
younger and healthy? Was there anything that
could have been prevented?

As it turns out, the answer is yes. During the
young adult years, there are many opportunities
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for early intervention that can alter the patient’s
life course. This might not be so apparent to
internists, who primarily see older adult patients
who have already developed fixed habits and
lifestyles and already suffer from several chronic
medical conditions. In fact, many adult health
conditions originate in childhood and adoles-
cence during critical periods of development [1].
Combined internal medicine and pediatric
(med-peds) physicians and family physicians are
more familiar with these childhood and adoles-
cent antecedents to chronic medical conditions,
as they often witness firsthand the evolution of
these conditions as their patients grow older and
transition into adulthood. All primary care pro-
viders have an obligation to help minimize risk
factors that can cause cardiovascular disease,
cancer, and other adult chronic conditions, and to
help maximize health-promoting protective fac-
tors that can facilitate development along optimal
health trajectories.

Emerging Adulthood

The period of transition to adulthood, between 18
and 25 years, now commonly referred to as
“emerging adulthood” is a distinct phase in life
that was first described originally by Arnett [2],
and is a unique period involving a transition to
independence. This phase is wrought with its
challenges and changes that can impact the
health of a person for years to come. As descri-
bed by Arnett, emerging adulthood can be
defined as an age of identity exploration, insta-
bility, self-focus, feeling in between, and possi-
bilities [3]. It is a state of flux and transition, and
one in which medical providers can take part to
help navigate young adults toward their future
paths.

Unlike other age groups, emerging adulthood
is characterized by demographic heterogeneity.
For example, most 30-year olds live indepen-
dently, are in long-term relationships, and have
clear career paths ahead of them. Similarly, most
16-year olds live with their parents, have just

entered the dating scene, and attend high school.
However, those in the 18–25 age group do not fit
such generalizations—40 % of them are not
enrolled in college while 60 % entered college
immediately after graduating high school, 33 %
are unmarried but 67 % of them live with their
partner, and only 40 % have full-time jobs [4–7].
Such statistics speak to the wide demographic
variety of this patient population, and affirm the
importance of clarifying such issues with the
patient to better understand their life circum-
stances, many of which may be important
determinants of their adult health.

However, there are many issues that are
unique to emerging adulthood. It is well known
that young adulthood is the time during which
people have the most weight gain and increased
risk for being overweight in the future [8]. This
has been accentuated in recent decades by the
development of cheap, processed food high in
processed sugars and saturated fats that individ-
uals are more likely to buy due to price and
convenience, as they become more responsible
for food planning and preparation [9, 10]. In fact,
rates of obesity at age 25 have increased by 30 %
in recent cohorts [11].

Another major issue in young adulthood that
can predict future behaviors is substance use.
This often commences with exploratory behav-
iors in adolescence, but peaks during young
adulthood and can predict future behavior. For
example, regular alcohol consumption at a
younger age is associated with increased problem
drinking in adolescence and alcohol use disorder
in adulthood [12, 13].

Sexual risk behavior should also be addressed
during regular visits in the emerging adulthood
period. Although people aged 15–24 years rep-
resent only 25 % of the overall population, they
account for nearly half of all the new cases of
STIs each year [14]. Moreover, it is important for
providers to be aware of how new technology
may be impacting sexual behaviors. People who
seek partners online have reported higher risk
sexual behaviors including more unprotected sex,
more sexual partners, and more STIs [15–18].
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How HEADDSS Impacts Prevention

Much of these behaviors can be uncovered by
performing a thorough HEADDSS (home,
education/employment, activities, drugs, diet,
sexuality, suicide) assessment (Table 2.1) [8, 12,
13, 19–28]. Although commonly taught in
medical schools to be used primarily for ado-
lescents, this tool can be instrumental in identi-
fying key patient demographic features, which
can reveal potential risk behaviors that would
benefit from intervention. For example, such an
assessment can facilitate questions about drug
addiction, sexual promiscuity, and symptoms of
depression, all of which are important issues that
if intervened on at the right time, can impact
future health. As stated earlier, a routine health
visit with a young adult would be incomplete if a
provider simply referenced the age-specific
USPSTF guidelines; completing a HEADDSS
assessment is equally critical during these visits.
The HEADDSS assessment delves into topics
not touched upon by the USPSTF, but which
have clear evidence supporting their discussion
in a primary care setting.

The following cases will highlight crucial
topics that, if addressed at opportune times, can
redirect an at-risk emerging adult and prevent
unhealthy habits and lifestyles from becoming
into irreversible chronic medical conditions.

Preconception Counseling
and the Emerging Adult

Lisette is a 24-year-old woman coming to see you
to establish care. When you first meet her, she is a
pleasant, well-groomed female. Her vital signs are
notable for a body mass index (BMI) of 30, but are
otherwise within normal limits. You start to flip
through her chart, asking the occasional clarifica-
tion question about her past medical history, which
seems relatively benign, and she does not seem to
have any alcohol or substance use problems. She
does tell you, when you ask about sexual history,
that she is monogamous with her boyfriend, and
gives you a little smile, admitting she met him on
Tinder. You collect the rest of the history without
much standing out, and you move on to the
physical exam, which is within normal limits
except for her weight. You also do her Pap smear,

as she is due, and collect a sample for STIs while
doing her pelvic exam. You finish your exam and
finalize your electronic charting, and are pleased to
note that you are running 5 min ahead on your
30-min new patient exam slot time. As you stand
up to leave, Lisette asks, somewhat shyly, if she
can have a prescription for “birth control.” You’ve
already asked her sexual history, and she tells you
she uses condoms, but she and her boyfriend want
to start having unprotected sex and she also heard
that the pill can help her cycles, which are
annoying her with their irregularity. When you ask
her about her condom use, she blushes and reveals
that her boyfriend only starts using protection
halfway through the intercourse act. She shrugs
when you ask what her thoughts are if she should
become pregnant. You agree condoms might not
be a good choice for her, and explain to her a little
about the options of birth control. You end up
writing her a prescription for some standard-dose
oral contraceptives based on her answers. You
remind her about using a backup method, answer
her last questions, and move on to your next
patient.

Lisette’s case provides an illustration of many
of the routine women’s health issues faced by the
internist. While obese, she is generally healthy,
but is dealing with a multitude of topics that have
serious implications for her future health and
quality of life, specifically, her choice and pattern
of contraception, her obesity and its impact on
her future fertility, her attitude about pregnancy,
the vague signs and symptoms that could be
consistent with polycystic ovarian syndrome
(PCOS), and her use of a social media applica-
tion for dating. Each of these offers a thread that
if followed, leading to highly relevant health
topics that are frequently overlooked by the busy
provider.

First and foremost, Lisette’s choice of and
pattern of condom use should be explored, as it
foreshadows a risk of unintended pregnancy.
According to data from the 2006 to 2010
National Survey of Family Growth conducted by
the Centers for Disease Control and Prevention
(CDC), 37 % of pregnancies were unintended
(either unwanted or mistimed) among women
who had ever been married. For women like
Lisette, between 15 and 24 years old and not
married or cohabitating, a full 79 % of live births
were unintended. Even when looking at married
women ages 25–44 years, almost one in five
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births were unintended during this time period
[29]. When considering the factors leading up to
unintended pregnancy, Lisette is not unique in

her sporadic condom use. Sixty-one percent of all
women using condoms do so inconsistently, a
number related to a woman’s prior experience

Table 2.1 Adapting the HEADDSS for use with emerging adults [8, 12, 13, 19–28]

H
Home/Family/Community
environment

Important social determinant of
health and education

A positive family environment during
adolescence (low family conflict, high family
warmth, effective child management) predicted
higher levels of educational attainment in early
adulthood [19]
Maltreatment in the home environment “is
associated with adverse outcomes in physical
health, brain development, cognitive and
language skills, and social–emotional
functioning [20]”

E
Education plans, employment
goals

Promotes financial security Higher level of education directly correlates
with lower unemployment rate and higher
median weekly earnings

A
Activities, hobbies, exercise

Key factors that contribute to
health outcomes

The ability to access safe environments for
recreational activities may influence exercise
activity [21]
Physical activity during adolescence predicted
change in body mass index (BMI) during
young adulthood. Sedentary behaviors during
adolescence predicts type 2 diabetes mellitus
(DM) during young adulthood [22]

D
Diet

Decreases obesity epidemic Most weight gain occurs during young
adulthood and increases risk of being
overweight in the future [8]

D
Drugs

Prevents addiction behaviors Initiating alcohol use earlier and heavier
alcohol use during adolescence and young
adulthood predict a higher likelihood of
lifetime substance and alcohol abuse [12, 13,
23]

S
Sex, contraception,
relationships, reproductive
planning, and preconception
care

Prevents unwanted
pregnancies, STDs

Rates of unintended pregnancy are highest
among women aged 18–24 [24]
“The pregnancy rate among women attending
the trained clinics for pregnancy prevention
was about 8 pregnancies per 100 women per
year, compared to about 15 pregnancies per
100 women per year among those at the
untrained clinics” [25]

S
Suicide, mental health

Identifies thoughts and/or
behaviors before they have
permanent consequences

“Up to 45 % of individuals who die by suicide
have visited their primary care physician within
a month of their death” [26]
Training healthcare providers in suicide
prevention can decrease rates of suicide [27]
Screening for major depression using Patient
Health Questionnaire-2 (PHQ-2) in a primary
care setting had 86 % sensitivity and 78 %
specificity with a score of 2 or higher; for the
PHQ-9, they were 74 and 91 %, respectively,
with a score of 10 or higher [28]

The original HEADSS assessment was developed by Dr. Henry Berman in 1972 for use with adolescents
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with unintended pregnancy (she is 40 % more
likely to use them consistently if she has been
through this experience) and with feeling that
avoiding pregnancy is a little or not important
(these women are 2.6 times less likely to report
consistent use than a woman who believes this is
very important) [30]. If Lisette does want to
avoid pregnancy, finding a contraceptive method
that she likes and will use is important; 95 % of
unintended pregnancies occur among women
who use contraception incorrectly or inconsis-
tently [31]. At minimum, discussing with Lisette
her options of long-acting contraception may be
in order, as both oral contraceptives and con-
doms have high failure rates with typical use at 9
and 18 %, respectively, over the course of 1 year
[32]. If Lisette’s approach to pregnancy changes
or if she continues to have sporadic use of con-
traception, it may be beneficial to suggest she
begin taking a prenatal vitamin on a routine
basis.

Another aspect of Lisette’s visit that should be
addressed is her obesity. Given that you were
trying to cover a broad range of her health history
and focus on her contraceptive needs, her weight
and its implications on her current and future
fertility were not a significant topic of your dis-
cussion. While she may feel ambivalent toward
pregnancy now, she may have a harder time
getting pregnant when she does desire preg-
nancy, with 3 times higher rates of ovulatory
infertility for overweight females (BMI > 27
kg/m2) [33]. Once she is pregnant, obese
women (BMI � 30 kg/m2) are at higher risk of
adverse outcomes, including gestational hyper-
tension and diabetes, pre- and post-term birth,
fetal growth and congenital anomalies, cesarean
delivery, and postpartum hemorrhage. In one
review, the relative risk of fetal death increased
1.21 (95 % CI 1.09–1.35) for every 5-unit
increase in maternal BMI, for stillbirth 1.24
(1.18–1.30) and for perinatal death 1.16 (1.00–
1.35) [34]. Weight loss prior to pregnancy
reduces many of these risks, although the data are
less clear on the effect on mortality. Having a

chance to speak with Lisette about her weight
and other aspects of prenatal care before she
becomes pregnant is a opportunity that few
providers utilize—only 18 % of women 18–
44 years old who delivered a live infant in 2009
reported receiving preconception counseling,
although 66 % of women 18–44 years overall
had an annual routine check-up [35].

Reproductive planning in general is a crucial
topic for women in their 20s and 30s, and
Lisette’s cavalier attitude is unfortunately com-
mon. This age is a time of relentless career pur-
suit or higher education for some, and fertility is
either purposefully delayed or something not
even considered for many. Unfortunately, as is
well known to many doctors, but less commonly
known to patients, biology is rarely forgiving.
Using data from the CDC’s 2012 report on
Assisted Reproductive Technology (ART),
women are less likely to become pregnant and
then to carry that pregnancy to term as they age,
with a drop off that occurs in the mid- to late-30s.
While about 40 % of ART cycles for women at
age 30 will result in a live birth, this number is
closer to 30 % by age 36, and reaches 12 % by
age 41. Carrying a pregnancy to term becomes a
single-digit feat by the time a woman is age 42
[36]. For those who successfully deliver, the risk
of birth defects increases with age. Comparing
women 25–29 years to those 40 years and older,
babies born to older women had a higher risk of
cardiac defects (adjusted odds ratio [aOR] 2.2–
2.9), esophageal atresia (aOR 2.9), hypospadias
(aOR 2.0), and craniosynostosis (aOR 1.6) [37].
The risk of her 16-week-old fetus having Down
syndrome, the most common genetic abnormal-
ity, is 1:733 for a 30-year-old woman, 1:265 for a
35-year-old, and 1:60 for a 40-year-old. Bringing
up these statistics with a young woman can help
her to plan her future.

Lisette’s fertility may be additionally impac-
ted by your suspicion of polycystic ovarian
syndrome (PCOS). Many young patients may
have additional signs and symptoms of PCOS
not readily apparent to the provider. Women
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often depilate unsightly hair, so asking about the
patient’s grooming habits can be a key part of the
history. PCOS is not a trivial disorder. Patients
who have PCOS are at increased risk for
endometrial hyperplasia and future infertility
given their chronic anovulatory cycles, and also
can have hirsutism, insulin resistance, and dys-
lipidemia. Weight loss is a first-line intervention
for the underlying hormonal and metabolic dys-
regulation. Those not pursuing pregnancy benefit
from oral contraceptives to regulate menses, and
other adjunctive medication for the hirsutism,
such as spironolactone, anti-androgens, or topical
hair removal agents.

Finally, Lisette’s brief mention of the social
media application Tinder requires the modern
internist to at least have a rudimentary grasp of
the habits and knowledge of this demographic.
While the technology is rapidly evolving, social
media has become a primary means to meet new
romantic partners discretely and quickly, and is a
mainstay of the generation. In 2013, one in five

adults of 25–34 years old and one in ten of all
adults of 18 and older were dating online, either
through cell phone applications or online dating
websites [38]. While some smartphone or Inter-
net applications have respectable reputations,
others can be a synonym for a quick way to meet
a partner for a one-night stand. Knowing which
means which can help tailor your line of ques-
tions to screen for high-risk sexual behaviors
accordingly. A brief primer to show the diversity
and range of choices is listed in Table 2.2,
although the technology is rapidly evolving.

Mental Health and Substance Use
in the Emerging Adult

Joe is a 25-year-old male presenting to your urgent
care clinic with a complaint of palpitations. He is
wearing a T-shirt, shorts, and sandals, and sports a
few days’ worth of stubble. His heart rate is 92,
and he appears to be in no acute distress in your
office. As you begin your questioning, he describes

Table 2.2 Common social network Internet sites or applications used for dating

Website or
application

Type Description

Facebook Online website with cell
phone application

Networking with all levels of casual friends and acquaintances.
Potential for connecting romantically via private messaging or
“friending” someone, but generally used platonically

Coffee Meets
Bagel and Hinge

Cell phone applications Daily potential matches sent to your phone, selected from mutual
Facebook connections. If both users accept, a private chat opens.
Considered friendly, mostly young adult-based dating applications

Tinder Cell phone application “Swipe” to search through potential matches. A mutual match
between users opens a message. Initially a “hook-up” app, now
becoming respectably mainstream for longer term dating

Grindr Cell phone application Successful application geared toward gay or bisexual men, with
“hook ups” as predominant goal

Match.com Online website with cell
phone application

Longstanding subscription dating website and newer cell phone
application with almost 35 million users (2015), for those looking
for long-term relationships. Considered more sincere, likely due to
the cost associated with signing up

Jdate Online website with cell
phone application

Specific for Jewish singles looking to meet for long-term
relationships

OkCupid Online website with cell
phone application

One of the most popular free dating websites, uses extensive data
to match profiles of users looking for relationships

Meetup Online website with cell
phone application

Geared toward connecting people with similar interests, not
technically a dating website
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occasional moments where he feels his heart racing
and a sensation of his heartbeat against his chest.
Flushing of the face and a wave of nausea over-
takes him and he feels the need to remove himself
from whatever social situation he is in. After a
cursory and benign cardiac exam, you obtain an
electrocardiogram (EKG), which demonstrates a
normal sinus rhythm with no evidence of hyper-
trophy. Reassured, you diagnose him with panic
disorder and prescribe an as-needed short-acting
benzodiazepine. As you are about to leave, he asks
if it is all right to continue smoking marijuana
when he takes the benzodiazepine. Inquiring fur-
ther, he reveals that he has been smoking mari-
juana nightly and occasionally using edibles to
help “calm his nerves,” especially after he has
arguments with his parents.

Joe clearly wants to discuss his family situation
further, and you get the sense that this is the first
time he has spoken to anyone about this. He says
that he was laid off from his first job after college
just 6 months ago, and recently had to move back
in with his parents. His mother has a long history
of bipolar disorder that has recently become more
difficult to manage, and he often gets into heated
arguments with her. He feels defeated about his
work prospects and is having difficulty adjusting to
his recent change in environment. You tell Joe that
you will put in a referral for a therapist.

Joe’s case features many themes that pervade
medical care for emerging adults. Mental health
disorders, potentially related to a prior family
history of such disorders, often present as mild
physical complaints and may be self-treated with
illicit substances. Moreover, depression and
anxiety may represent difficulty adjusting to new
degrees of independence or lack thereof, as many
emerging adults are moving back home due to
poor job prospects.

Mental health disorders frequently present in
early adulthood, with 74 % of all mental health
disorders presenting before age 25 and 46 % of
all college-age adults reporting a psychiatric
diagnosis within the past year [39]. These may be
preceded by a family history of mental health
disorders, as well as earlier childhood events that
contribute to later presentations; for example,
about 20 % of college students report a diagnosis
of a personality disorder, which typically are
present prior to age 18 [39]. Joe’s family history

of bipolar disorder places him at a 20–30 % risk
of developing a major affective disorder in his
lifetime; if both parents are affected with bipolar
disorder, the risk jumps to 50–75 % of any
affective disorder [40]. Similarly, marijuana use
prior to age 18 increases the risk of schizophrenia
[41].

Joe’s complaint of palpitations is not an
unusual presentation for an underlying psychi-
atric disorder. Across all age ranges, somatic
complaints of mood disorders are often the pri-
mary concern of patients presenting for medical
treatment. As many as 45–95 % of patients with
depression report only somatic complaints, with
a twofold risk of a somatic presentation in
patients who do not have a definite ongoing
relationship with a set primary care provider
[42]. Substance use may often serve as a means
of self-medication, as evidenced by frequent
presentations of “dual diagnoses.” Alcohol is
reported as a means of tempering the symp-
tomatology of the extremes of mania or depres-
sion, just as marijuana is often used for
anti-anxiety purposes.

The legalization of marijuana in Colorado by
Amendment 64 in 2012, and its subsequent
enactment in January 2014, is emblematic of a
growing shift in the use of drugs once heavily
controlled or considered taboo. Young adults,
similar to the overall population and yet to a
greater intensity, have had shifting definitions as
to what constitutes “problematic use” of a par-
ticular drug. Joe’s use of marijuana is not atyp-
ical for marijuana users of his age group. A shift
from purely recreational use to “instrumental
use” (the goal of use being to achieve a desired
effect rather than for pure recreation) has led to a
greater trend of daily use, especially in young
adults who seek out marijuana’s anti-anxiety
properties [43]. Though overall use has
decreased in the past 5 years, the proportion of
teenagers who perceive great risk from daily
marijuana use has dropped to 36 % from 52 % in
2009 [44]. Even in cases of cannabis hyper-
emesis syndrome, where chronic daily use is
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linked to persistent cycles of vomiting, young
adults have difficulty linking their usage with ill
effects, as they cite marijuana’s anti-emetic
properties as a reason to continue using it. As
such, problematic marijuana use is increasingly
difficult to categorize, yet negative effects of
chronic heavy usage have been defined, as evi-
denced by a decrease in IQ by 8 points among
daily marijuana users from prior to age 18 [45].
Exposure to marijuana in the critical neuroplas-
ticity period of young adulthood is a risk factor
for the presentation of schizophrenia, with earlier
use leading to a greater risk of schizophrenia than
later use [41].

Changing usage patterns for other drugs are
given as examples in Table 2.3 [46]. While
problematic drug use was often understood
within the framework of addiction, tolerance, and
withdrawal, many newer drugs (or newer usage
patterns of common drugs) do not have the typ-
ical physical manifestation of tolerance or with-
drawal, or are used in specific contexts, and thus
many young adults do not see their usage as
characterized by addiction, and therefore, not
problematic. While Joe may not characterize his
marijuana use as a problem, he is still certainly at
risk for long-term deleterious effects of its use. In
addition, although Joe reports using marijuana,
he should still be screened for tobacco and
alcohol, as these substances are still widely used
in this age group.

Underlying many of the psychological stres-
sors is the shifting landscape of employment

opportunities for emerging adults. In the years
following the economic recession of the late
2000s, the proportion of 18- to 29-year olds
holding full-time jobs has dropped to the low 40s
[47, 48] which according to the Bureau of Labor
Statistics is the lowest proportion since the
bureau first started collecting data in the 1940s.
Faced with poor economic opportunities in the
post-college environment, the emerging adults
returning to live with their parents have earned
the label of “boomerang children” (Pew Social
Trends). In this critical period of identity for-
mation and establishment of autonomy and
independence from one’s parents, young adults
are caught in a difficult situation, where many
economic forces are pushing them to rely on their
parents for support.

With the advent of the Affordable Care Act,
young adults can remain on their parents’ insur-
ance plans until age 26. Thereafter, young adults
may not often consider a need for health insur-
ance, or may opt for high-deductible catastrophic
insurance. Qualitative work [49] demonstrates a
perceived lack of value of health insurance for
young adults, especially in those who were pre-
viously covered under their parents’ insurance.
Responders frequently stated that they were at a
lower risk for health problems and thus the
financial burden of paying for insurance was felt
to be low value for the actual cost. Lower health
literacy among young adults is widespread, with
less than a third aware of health insurance mar-
ketplaces and less than a quarter aware of the

Table 2.3 Changes in usage pattern of recreational drugs

Drug Change in usage pattern

Marijuana Daily usage for anti-anxiety properties. Increasing diversity in routes of
administration, e.g., concentrated resin (“dabs”), edibles, lozenges, vaporizers

Stimulants (cocaine,
methamphetamine)

Use in work-related contexts for increased feeling of energy and focus

Heroin Transition from abused prescription opioids to heroin as a cheaper alternative

Synthetic Marijuana (K2) Increasing usage in areas where marijuana is difficult to obtain. A cheaper
alternative with greater potency but also greater proportion of adverse effects

Party Drugs (MDMA,
ketamine)

Frequent use in certain social contexts is not seen as problematic, as it is only
limited to that context, in spite of significant risk of harm during usage and
long-term neurologic changes associated with repeated use [46]

MDMA 3,4-Methylenedioxymethamphetamine

24 S. Weinstein et al.



Medicaid expansion [50]. Though coverage for
preventive health visits is mandatory within the
Affordable Care Act, emerging adults are less
likely to request health maintenance visits. When
Joe turns 26 and is faced with difficulty obtaining
employer-based health insurance due to poor
employment prospects, he is less likely to obtain
a sufficient coverage plan and will probably opt
for a high-deductible plan, which will be unlikely
to include sufficient coverage for mental health
services. Fewer opportunities to interact with
emerging adults in a healthcare setting, as well as
a predilection for urgent care presentations, ulti-
mately translate to an increased importance of
discussing underlying health and social issues
with each point of contact with a young adult
patient.

A Paradigm Shift for Approaching
the Emerging Adult/Young Adult
Preventive Visit

Primary care providers should recognize these
predominant health issues of the emerging adult
(18–25 years) and young adult (26–35 years)
populations and the potential to optimize the
health trajectory over the entire adult life span.
At a minimum, mental health issues should be
screened for and addressed, given the potential
morbidity and mortality from these in quality of
life and suicide risk, both now and later on in
adulthood. Substance use should be examined as
well, and motivational interviewing skills applied
with vigor, recognizing that it can be easier to

work with a patient to reduce or quit substance
use earlier than after decades of use. Finally,
unlike in the adolescent period when pregnancy
is virtually never desired, contraceptive care
should be tailored to anticipate potential preg-
nancy within 1–3 years; and preconception care
should be practiced to not only anticipate
a potential pregnancy but also to optimize
a woman’s health prior to conception to ensure a
healthy pregnancy and decrease the risk of birth
defects and/or birth complications. Table 2.4
demonstrates the shift that we propose for adult
primary care providers in their care of emerging
adults.

Emerging Adults with Chronic
Childhood-Onset Conditions

Emerging adults with chronic childhood-onset
conditions have increased medical and psy-
chosocial needs, and without additional support
may experience worse outcomes, compared with
other young adults. Emerging adults with com-
plex medical conditions in general have lower
educational achievement and incomes, and more
limited work experience than their peers [51].
Emerging adults with chronic conditions are also
at higher risk for developmental difficulties,
unnecessary dependency, and psychosocial delay
[52]. However, a successful transition to adult
health care may help prevent this inequality in
outcomes by increasing a sense of personal
responsibility, enhancing autonomy, and facili-
tating self-reliance [52].

Table 2.4 Paradigm shift for the primary care of emerging adults

Old paradigm New paradigm

Prescribe birth control and do Pap smear Explore healthy relationships and reproductive planning

Thinking medically (i.e., ordering Holter
on someone with palpitations)

Thinking biopsychosocially (i.e., exploring anxiety sources for
palpitations)

Ask about substance use to document them Actively engage in motivational interviewing and other resources to
decrease substance use (recognizing it may be easier to get someone
to quit if they have only been using for 4 years as opposed to
40 years)
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Despite the benefit of excellent transition care
for these emerging adults, studies have shown
that their transition to adult health care is often
poor. In one study only about 20 % of young
adults were found to have made a successful
transition to adult health care. In another, less
than 25 % of young adults reported that they had
received appropriate transition counseling [53].
Rates of these discussions may be even lower
among minorities. In general, racial/ethnic
minorities and those with problems with access
to care or gaps in health insurance may have
poorer transition outcomes.

Patient-Centered Medical Home

The patient-centered medical home (PCMH) has
been promoted as a promising model for care
delivery for all patients, in particular adults with
chronic childhood-onset conditions. The first
Maternal and Child Health Bureau (MCHB) core
outcome explicitly specifies that children with
special health care needs (SHCN) should “re-
ceive coordinated ongoing comprehensive care
within a medical home” [54]. The PCMH is a
model of primary care transformation that seeks
to meet the health care needs of patients and to
improve patient and staff experiences, outcomes,
safety, and system efficiency—in other words, to
achieve the “Triple Aim” [55].

The National Committee for Quality Assur-
ance (NCQA), which offers PCMH accreditation,
requires six standards for certified PCMHs:
(1) patient-centered access, (2) team-based care,
(3) population health management, (4) care
management and support, (5) care coordination
and care transitions, and (6) performance mea-
surement and quality improvement. According to
the 2011 American Academy of Pediatrics
(AAP), American Academy of Family Physi-
cians (AAFP) and American College of Physi-
cians (ACP) Transitions Clinical Report
Authoring Group, “planned care, as the product
of a partnership among health care professionals,

youth, and families, has become an essential
characteristic of the primary care medical home”
[56].

Chronic Care Model and Other
Models of Chronic Disease Care

The chronic care model was developed in Seattle
by the Improving Chronic Illness Care program,
sponsored by the Robert Wood Johnson Founda-
tion. It is one of the most popular models for
comprehensive care of chronic illnesses. It uses a
systematic approach to restructure medical care to
create partnerships between health systems and
communities with the goal of improving interac-
tions between providers and patients, and in turn,
health care outcomes. There are six areas of
emphasis: (1) organization of health care (e.g.,
removing barriers to care and mobilizing sufficient
care resources); (2) community linkages (e.g., cre-
ating partnerships with community-based resources
and public health agencies); (3) self-management
support (e.g., facilitating patient empowerment and
skill-based learning); (4) delivery system design
(e.g., coordinating and streamlining care processes
and workflows); (5) decision support (e.g., pro-
viding guidance for providers through the elec-
tronic medical records (EMR) and other means to
provide evidence- and value-based care); and
(6) clinical information systems (e.g., tracking
meaningful outcomes and providing feedback to
both patients and providers) [57].

Other models have broadened the definition of
comprehensive care for chronic conditions. These
include the innovative care for chronic conditions
(ICCC) model published by the World Health
Organization (WHO) [58] and the expanded
chronic care model proposed by Barr et al. [59].
These models also incorporate prevention efforts,
social determinants of health, and enhanced com-
munity participation as core components of chronic
disease care [57]. The ICCC also has a larger focus
on supporting “positive policy environments” (e.g.,
partnerships, legislative frameworks, human
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resource allocation, leadership, and financing) in
community and health care organizations [58].

Steps for Caring for Adults
with Chronic Childhood-Onset
Conditions

We here present our interpretation of the ten
essential steps for adult primary care physicians
(PCPs) accepting care for young adults with
chronic childhood-onset conditions to provide
them with the excellent, comprehensive care they
deserve (“Appendix”). We assume care takes
place in the context of a PCMH that embraces
comprehensive chronic disease management as
defined by the chronic care model and other
models. These steps have been adapted for adult
practices from steps for children’s practices that
serve children with SHCN, such as those created
by the national “Got Transition?” campaign.

Step 1: Health Care Policy Statement

The first step for a practice that will be caring for
adults with a chronic childhood-onset condition
is developing a written health care policy state-
ment for the transition and future care of the
young adult. Attention to care transitions is an
explicit part of the National Committee for
Quality Assurance (NCQA) PCMH designation.
This health care policy should be developed with
input from young adults transitioning to adult-
hood. Ideally, it may also be developed jointly
with children’s practices from which the adult
practice often accepts transitioning patients. The
policy should explicitly state the practice’s
expectations of the young transitioning adults
and their families, and describe the practice’s
transition and future care process.

After the policy is developed, all practice staff
should be educated and trained with regard to its
implementation, including the specific roles of
the patient, the family, and the health care team
members. The policy should be prominently
displayed and readily available to patients and
their families.

Step 2: Tracking and Monitoring:
Utilizing Clinical Information Systems

As specified in the chronic care model, practices
should use clinical information systems to improve
their practice [57]. Performance measurement and
quality improvement is also part of NCQA PCMH
accreditation. All transitioning young adults should
be entered into a registry with tracking of data
related to achievement of successful transition.
Each adult practice should develop its own mea-
sures to define success, such as completion of each
step of the transition process and improvement in
relevant patient disease outcomes. It should also
include measures addressing social determinants of
the patient’s health (see Step 8).

For each patient, the registry should be used to
track the young adults’ progress and health sta-
tus. If possible this registry data should be
incorporated into the electronic health records
(EHR). This registry will enable “empanelment”
of patients. This means linking each patient to a
care team and PCP [60]. In turn this enables each
physician and team to later engage in population
health management (see Step 10).

Step 3: Transition Readiness
Assessment and Goal-Setting

A transition readiness assessment should be con-
ducted before the young adult transitions from the
children’s practice to the adult practice. Ideally,
these assessments would have been performed at
least yearly beginning no later than age 14 (www.
gottransition.org), but this may not be within the
adult practice’s control. The assessment should
include evaluation of competencies for self-care;
insurance status with regard to eligibility for adult
services; entitlements and guardianship; cultural and
religious preferences; and young adult’s ability to
perform self-care management tasks such as man-
age medications, keep appointments, track health
issues, discuss their care with providers, manage
their lifestyle choices, and perform other
transition-related activities. There are several vali-
dated transition tools available, such as the Transi-
tion Readiness Assessment Questionnaire (TRAQ).
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Perhaps the most important part of the tran-
sition process is the development of goals for
successful health care. These goals should be
developed collaboratively between the health
care team, young adult, and family. These goals
again will ideally be created by the young adult’s
pediatric practice, but regardless will need to be
(re-)addressed by the accepting adult practice.
These goals should be individualized based upon
factors identified during the readiness assess-
ment, such as the young adult’s medical status,
intellectual ability, independence and future
functioning goals, and guardianship status [56].
Goals should be set with regard to future func-
tional status, employment, romantic relation-
ships, and end-of-life care [56].

This time is also an opportunity to encourage
the young adult to begin to assume more
responsibility for his/her health care, if he or she
has not already [61]. The physician should
attempt to ensure that the young adult under-
stands his/her condition and medications, and, if
parents are still closely involved, work with them
to gradually release responsibility to their young
adult. If the young adult is with his or her parents
at the initial visit, physicians should also meet
privately with the young adult, with the goal of
encouraging their independence, if developmen-
tally appropriate.

Step 4: Written Health Care Plan

For each young adult transitioning to adult care,
a written health care plan should be developed.
The basic structure and elements of this plan
should be standardized by each practice. How-
ever, every plan should be customized and
adapted to each patient’s unique needs [56]. Like
the readiness assessment, this plan should ideally
be completed by the pediatric practice no later
than age 14 [62]; however, it again will need to
be (re-)addressed and customized by the adult
practice. Once transition goals have been created
(see Step 3), the written plan should contain a list
of prioritized actions to achieve these goals. Each
action should have a process and time deadline

for completion. Actions will need to be taken in
many areas, including, but not limited to the
following.

Creation of Health Care Team
Team-based care in an essential element of the
PCMH (see Step 6). Health care team members
need to be explicitly identified, including, most
importantly, a point person for the young adult’s
care. The ideal point person is located in the
accepting adult PCP’s practice and can work
closely with this physician. This person should
act as an advocate and primary contact for the
young adult and his/her family in navigating the
transition process [52].

The point person and the physician cannot
care for the patient alone. Advance PCMH
practices involve many others, particularly in the
care of complex patients such as young adults
with chronic childhood-onset conditions. These
might include nutritionist/dieticians, pharmacists,
behavioral health workers or psychiatrists, social
workers, care managers, even peer health coa-
ches. Each care team will need to be customized
to the needs of the patient and the environment
and resources of the primary care practice.

Adult specialty physicians will also likely
need to be identified and plans made to coordi-
nate with these physicians and their practices (see
Step 7). A plan should be made as well for where
to receive emergency care and any inpatient
tertiary care. It may also be worthwhile to review
which medical situations merit emergency room
visitation versus clinic phone calls or
appointments.

Insurance
The patient’s insurance status should be scruti-
nized to ensure that care with all planned adult
providers as well as any emergency care will be
covered. If not, new providers may need to be
selected or new insurance obtained. Patients and
their families may need assistance in this process
from a social worker or other community
resources. Ideally, this insurance would also
reimburse the new adult providers for transition
planning and care coordination [62].
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Guardianship
For families of young adults with intellectual
disabilities, it is important to plan early to
address guardianship issues. The legal age of
majority in most states is 18 years. The Health
Insurance Portability and Accountability Act
(HIPAA) dictates that a physician cannot release
information about a patient over 18 without the
patient’s consent, regardless of the intellectual
level or communication abilities of the patient
[61]. Therefore, parents should be informed that
if and when their young adult becomes 18 they
will not be able to be given health information
about their adult child without his or her consent
or legal guardianship. There are less restrictive
forms of guardianship that can provide specific
decision-making support while not completely
denying the young adult’s participation in that
decision. Families will need assistance deciding
which form of guardianship best meets their
needs and then pursing this. For more details,
please see Chap. 30 of this book.

Culturally and Religiously Appropriate
Great care should be taken to ensure that the
health care goals and corresponding actions are
sensitive to cultural and religious practices and
beliefs. For example, the emergency care plan
may need to specify certain measures that are not
to be taken, e.g., blood transfusions. Patient or
family’s beliefs or preferences, such as preferred
degree of involvement in decision-making and
method and frequency of contact, and charac-
teristics such as their health care literacy and
level of understanding of the child’s chronic
condition(s) should be taken into account and
accommodations written into the health care
plan.

Update Process
With each interaction, and no less than yearly,
the young adults’ primary care provider and rest
of his/her health care team should reevaluate the
health care plan. In light of potential changes in
the child’s medical and social status the plan
should be updated as appropriate [62]. Any
patient or family concerns may also warrant
revision of the health care plan.

Step 5: Transfer of Care

Transition to adult care should occur when
appropriate based upon a young adult’s devel-
opmental level, medical status, and relevant
policy/licensing requirements, e.g., age of tran-
sition from pediatric practices. Whenever possi-
ble patients should only be transferred when
medically stable, the adult primary care provider
should confirm acceptance of care of the young
adult with the childhood primary care provider’s
team. A pre-transfer visit to the adult practice
may also be advised in the year before the
transfer of care [56].

The accepting adult practice should ensure
they have all relevant previous medical infor-
mation to assume care of the young adult. This
should include the child’s complete medical
records, which may require obtaining a release of
medical information, as well as hopefully an
updated medical summary prepared by the
childhood provider’s health care team. This
medical summary should include all information
relevant to the patient’s present medical care and
social situation. A copy should also be given to
the family. There should also be a direct handoff
of care between the childhood primary care
provider and the accepting adult PCP, either in
person or by phone [56]. A similar handoff
between present and future point persons, if not
the PCPs, should also occur.

The adult practice should ensure there is an
emergency care plan, and if needed a condition
fact sheet and appropriate legal documents, such
as those detailing guardianship. The adult pri-
mary care provider should share this information
with any adult specialists as well. Examples of a
transition action plan, portable medical summary,
and emergency care plan are available at www.
gottransition.org.

Someone from the accepting adult primary
care practice health care team should contact the
childhood primary care provider within 3 months
of the transition to confirm that the transition of
care has been successful. Feedback should be
also elicited from this children’s practice on the
transfer process, so as to improve and streamline
this transition process for subsequent patients.
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Ideally, ongoing collaborative partnerships may
be forged between childhood and adult provi-
ders. Practices should also ask patients and their
families for feedback on their experience with the
transfer process. The health care team should be
sure all relevant data from the transition is
entered in the registry so that this may be used
for iterative future improvement.

Step 6: Team-Based Care

Once the health care team has been created and the
transition of care made, great attention should be
paid to provide excellent, organized team-based
care going forward. Clear roles for team members
should be established. Ideally, roles should be
constructed such that each individual is practicing
“at the top of his/her license.” All team members
should be able to coordinate with each other.
Optimally, this will involve frequent communica-
tion, both in person and via the EHR. Huddles—
that is quick in-person meetings at the
beginning/end of the day or even before/after indi-
vidual patient visits—are one common excellent
practice to make sure all team members are on the
same page. All members should also be empowered
to do their jobs individually. This may include
standing orders from physicians to enable
non-physician staff to complete tasks such as
ordering labs or changing medications [60]. There
will need to be frequent reflection to ensure work-
flows are optimized among team members. This is a
key part of delivery system design under the
chronic care model [57].

Step 7: Care Coordination

In particular for young adults with a chronic
childhood-onset conditions, attention should be
paid to the process of continued seamless coordi-
nation with specialists, who may also be transi-
tioning from child to adult providers. Care plans or
patient data registries may need to be developed to
share among these providers and there may need to
be planning for coordinated visits with multiple
specialists and other activities of “chronic condition

management” [56]. For patients with multiple adult
providers, the medical summary may be shared
digitally among them to aid in the coordination of
care [62]. A shared document in the EHR may be
the ideal mechanism for this, if all providers have
access. Otherwise, more traditional means such as
faxing records and phone calls will be needed to
coordinate care.

The PCP and his/her health care team should put
forethought into what situations necessitate consul-
tation or referral to specialty providers. Ideally, the
PCP should obtain relevant diagnostic studies
before referral, preventing the need for unnecessary
repeat specialty visits. E-consults, or other consul-
tation with specialists that does not involve
in-person visits, may also save time and expense.
Similar thought should be put into referral to tertiary
or emergency care. If such care is necessary, the
adult practice should be sure to provide extra sup-
port upon discharge to prevent readmission. There
may be a case manager in the practice whose sole
function is managing this care coordination.

Step 8: Address the Social
Determinants of Health

The social determinants of health are everything
that affects a person’s health besides their actual
disease process, i.e., where he/she lives, works,
eats, and plays. These social determinants may
have up to a five times greater impact on health
outcomes than medical care alone.

To address the social determinants of health,
practices need to assess patient’s needs with
regard to income, housing, education, access to
food, etc. Then, when issues are identified,
patients need to be connected to resources to
address these issues. Just as important as con-
nection to resources within the health care system
is connection to resources in the community.
Recall, the foundation of the chronic care model
is partnership between health systems and com-
munities [57]. As more recent models for com-
prehensive management of chronic disease, such
as the ICCC, have noted, community participa-
tion is essential to address the social determinants
of health.
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Each practice will need to identify relevant
community resources in their community. These
may include such varied resources as job training
programs, food kitchens, Goodwill stores, etc.
A social worker may be a good person to start
with to help patients connect to these resources;
however, all members of the health care team
should see it as their job to address these issues.
This may involve a substantial culture shift
within the PCP’s practice.

Step 9: Self-Management Support

Young adult patients should be empowered to
become managers of their own health. To do so
requires support and education in self-care. Dia-
betes is an excellent example. Research has
shown that diabetes self-management education
(DSME) that teaches patients how to manage
their diabetes can dramatically improve diabetes
control. There are now national standards for
DSME, including skill-based education on using
medications safely and effectively; preventing,
detecting, and treating acute and chronic com-
plications; physical activity and nutrition; and
personal strategies to address psychosocial
issues. While there may not be national standards
for all chronic childhood-onset conditions, the
same principles should be expanded to help
aging young adults to successfully manage their
own health. This may take many forms, includ-
ing group classes, online modules or videos, or
one-on-one tutorials.

Step 10: Population Health
Management & Continuous
Improvement

The final step of successful care for adults with
childhood-onset chronic conditions is population
health management. This is again an essential
element of the PCMH, as well as a core element
of the Triple Aim. Population health was initially
defined by Kindig and Stoddart [63] as “the
health outcomes of a group of individuals,
including the distribution of such outcomes

within the group.” Now, though, it has come to
mean much more, including (1) addressing not
only health but social determinants of health,
(2) focusing not just on treatment but on pre-
vention, and (3) assuming shared responsibility
as a health care team for patient outcomes [64].
Population health management is enabled by
clinical information systems (See Step 3).

Using the patient data established in Step 3, the
health care team should periodically and continu-
ally reflect on performance for all of their patients,
regardless of whether or not these patients have
scheduled visits upcoming. As mentioned, data
should include disease measures as well as mea-
sures of social determinants of health. Data should
be relevant to both providers and patients and
therefore include both process and outcome mea-
sures. Practices should reflect on their performance
and seek to improve it. This improvement should
happen continuously using quality improvement
methodology such as plan–do–study–act cycles.
Quality improvement is the final necessary element
of a PCMH. To improve performance, practices
will need to work on improving all aspects of their
practice, such as steps 6–9.

Conclusion

Young adults with childhood-onset chronic condi-
tions are at increased risk for poor developmental
and health outcomes, and therefore ensuring they
receive excellent transition services and then
excellent adult care is even more important than for
other young adults. Excellent care for such patients
requires (1) developing a health care policy state-
ment; (2) utilizing clinical information systems to
track and monitor patient outcomes; (3) conducting
transition readiness assessments and goal-setting;
(4) written, comprehensive health care planning;
(5) transferring of care; (6) team-based care; (7) care
coordination; (8) addressing social determinants of
health; (9) self-management support; and (10) pop-
ulation health management and quality improve-
ment. By implementing these steps, adult providers
can achieve better, more equitable outcomes for
young adults with childhood-onset chronic
conditions.
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Appendix

10 Steps for caring for adults with chronic childhood-onset conditions

1. Health Care Policy Statement
• written, posted and readily available
• developed with input of young adults and their families
• educate and train all health care staff
• discuss with all entering young adults

2. Tracking & Monitoring
• data on all patients, including detailed status of each individual
• measures of disease status and social determinants
• use for iterative improvement
• ideally integrate into the EHR

3. Readiness Assessment/Goal-Setting
• use a validated questionnaire
• address: self-care, insurance, guardianship, culture/religion, self-management, etc.
• develop goals for functional status, employment, romantic relationships, end of life care

4. Written Health Care Plan includes:
• creation of health care team
• insurance
• guardianship
• cultural/religious beliefs
• update process

5. Transfer of Care
• time when appropriate
• obtain all relevant medical info
• obtain direct handoff

6. Team-Based Care
• clear roles, top of license
• empowered
• frequent communication and reflection

7. Care Coordination
• criteria for referral and escalation or care
• communication, especially via EHR
• consider case manager

8. Address Social Determinants of Health
• screen for income, food, housing, etc.
• connect with internal and community-based resources

9. Self-Management Support
• Educate patients for self-care

10. Population Health Management & Quality Improvement
• monitor performance measures on all patients
• use quality improvement strategies to continually improve
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3Attention-Deficit/Hyperactivity
Disorder (ADHD)

David S. Stein, Elizabeth B. Harstad
and William J. Barbaresi

Case Presentation

Mr. S is a 24-year-old man who presents for an
initial visit with concerns about attention-deficit/
hyperactivity disorder (ADHD). In the second
grade, he had difficulty with schoolwork, was
frequently sent out of class for distracting other
students, and was formally diagnosed with
ADHD, combined type (currently referred to as
“ADHD of the Combined Presentation”) [1].
Neuropsychological testing at that time revealed
high average cognitive ability, especially in
verbal skills. Between the third and eighth
grades, he tried several stimulant medications
with suboptimal improvement in his ADHD
symptoms, eventually responding well to dex-
methylphenidate XR daily on weekdays and
dexmethylphenidate after school as needed for
homework. During high school, Mr. S was in
several minor traffic accidents. Between ages 10
and 20, he required emergency room care on 4
occasions due to lacerations (twice) and fractures

of his arm and leg. He began to use marijuana on
a daily basis and has continued to use intermit-
tently since. During his senior year in high
school, he was diagnosed with mild depression,
and was treated with fluoxetine for 1 year, in
addition to dexmethylphenidate. His teachers
recommended him to go to vocational school, but
he chose to attend a traditional 4-year high
school and then attended a community college,
but failed to graduate. During college, he dis-
continued treatment with stimulant medication.

Mr. S received special educational services
throughout late elementary, middle, and high
school, primarily due to difficulty in organizing
and completing his work in a timely fashion. He
held several jobs during high school and while
attending community college. He has been fired
several times in the past 2 years due to tardiness
and making frequent, careless errors on the job.
He is currently working as an administrative
assistant in a car dealership. Mr. S regularly
drinks alcohol but denies symptoms of depen-
dence. He intermittently uses marijuana. He
recently had another car accident, requiring an
emergency room visit for treatment of bruised
ribs. Mr. S attends this visit along with his live-in
girlfriend, with whom he has had a turbulent and
inconsistent relationship, and who is currently
pregnant.

Mr. S informs you that he was previously
diagnosed with ADHD as a child and that he
would like to resume treatment, because he
believes that he continues to have significant
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problems at work and at home due to his ten-
dency to be distracted, disorganized, and
impulsive.

Case Discussion

The case of Mr. S highlights many of the com-
mon challenges seen among adults with ADHD.
Adults with ADHD typically have increased
rates of medical problems, specifically in physi-
cal health, mental health, and substance abuse.
Adults with ADHD exhibit poor habits related to
smoking and limited exercise [2, 3] and engage
in more risky behaviors. Health care costs
throughout childhood are double for subjects
with ADHD compared to their non-ADHD peers
in a 9-year study of median annual health care
costs [4]. Mr. S is not currently noted to exhibit
substantial physical health challenges. However,
his challenges with organization, holding a job,
history of depression, and intermittent substance
abuse may predict poorer habits and resultant
physical health problems as he ages. In addition,
Mr. S has experienced several car accidents, and
ADHD is associated with impairment with driv-
ing. This association appears to be related to
increased distractibility, risk-taking, and impul-
sive behaviors while driving for those with
ADHD relative to controls, who also engage in
more defensive driving practices [5]. Mr. S was
involved in a recent accident and subsequent
emergency room visit as an adult, suggesting that
his driving impairment persists.

Mr. S exhibited struggles with mental health
issues, including depression diagnosed in late
adolescence. Adults with persistent ADHD, as
seems to be the case for Mr. S, are far more likely
to experience other psychiatric disorders, at a rate
of 81 versus 35 % of non-ADHD controls in one
large cohort study [6]. The risk of death from
suicide in those with ADHD versus controls is
also substantially elevated [6], and Mr. S’s
struggles with depression and substance abuse
likely place him at higher risk for suicidality. Mr.
S uses alcohol and marijuana, consistent with the

increased rates of substance abuse in adults with
ADHD. Individuals seeking substance abuse
treatment have far higher rates of ADHD [7] and
adults with a history of childhood ADHD exhibit
higher rates of drug dependence in adulthood,
including new onset dependence [8]. Thus, Mr.
S’s use of marijuana and alcohol may be an
indicator of risk for further substance use prob-
lems, including dependence, in adulthood.
However, the fact that Mr. S is seeking treatment
may be a positive prognostic indicator for his risk
for substance abuse and dependence. Male ado-
lescents with ADHD who were treated with
stimulant medication showed reduced rates of
substance use disorders relative to those who
were untreated [9], and recent studies suggest
that adults with ADHD who are medically trea-
ted also have reduced risk for substance abuse
[10].

Mr. S chose a common route for secondary
and postsecondary education by attending a
typical high school and then community college.
However, Mr. S did not graduate community
college, a common outcome among persons with
ADHD. Individuals with ADHD typically
struggle in school, with higher rates of learning
disabilities [11, 12], absenteeism, and grade
retention, coupled with lower academic
achievement scores and rates of high school
graduation [13]. While we do not have specific
information about Mr. S’s academic achieve-
ment, his failure to complete community college
in the context of high average verbal cognition
certainly suggests suboptimal academic
achievement. Notably, treatment with stimulant
medication in childhood and adolescence mod-
erates negative school outcomes. Children and
adolescents treated with medication exhibit
reduced absenteeism and grade retention, as well
as modest increases in achievement scores for
reading [13]. It is possible, then, that Mr. S’s
completion of high school was aided, in part, by
his previous treatment. It is also possible that Mr.
S’s lack of treatment during college contributed
to difficulty completing this experience. While
the moderating effects of medication treatment in

40 D.S. Stein et al.



adulthood on vocational outcomes are not well
understood, several studies have demonstrated
the efficacy of medication treatment in treating
core symptoms of ADHD in adults [14]. Further,
the childhood and adolescent data, as well as
Mr. S’s history and trajectory (i.e., that he
graduated high school while being treated, and
did not complete community college without
treatment), suggest that resumption of medical
treatment would be beneficial for him. Stimulant
treatment has also been shown to improve driv-
ing in adults with ADHD [15].

In the social domain, Mr. S is exhibiting many
typical challenges for adults with ADHD. While
Mr. S is cohabitating with his girlfriend, the
relationship has been inconsistent and the couple
is expecting a child. Adults with ADHD are
noted to have more difficulties with adult rela-
tionships and often become parents at an early
age [2]. This may also predict financial chal-
lenges for Mr. S and the couple. Mr. S has
struggled to hold a job consistently due to
apparent difficulties with executive function,
particularly organization. Adults with ADHD are
more likely to struggle to meet job requirements,
to be perceived negatively by employers, and to
be fired from jobs [16]. The added stress of
child-rearing for a couple with a tumultuous
relationship may only worsen Mr. S’s emotional
status and further limit his job performance,
particularly without treatment. As will be dis-
cussed further, Mr. S would likely benefit from
working with a rehabilitation agency and/or an
executive function coach to learn both the skills
to manage his adult life, as well as to build his
self-advocacy skills.

Treatment approaches for childhood ADHD are
well established. The American Academy of
Pediatrics [17] has issued a guideline for the
diagnosis and treatment of ADHD in children and
adolescents. In preschool-age children, behavior
therapy focused on parent training is the first-line
intervention, and this can be followed by combined
treatment with stimulant medication if behavioral

treatment is insufficient. In school-aged children,
the guidelines recommend combined treatment that
includes medication, behavioral therapies, and
school-based accommodations. When combined,
these treatments are the most effective in addressing
core symptoms; associated social, emotional, and
academic issues; and allow for maintenance on
lower doses of stimulant medication. These treat-
ment recommendations are based on the Multi-
modal Treatment of ADHD Study, [18] which
represents the largest and most rigorous compara-
tive trial of ADHD treatments in children and
adolescents.

In adults with ADHD, medication treatment is
effective in symptom management and is well
tolerated [14]. Medication is the primary mode of
intervention and leads to improved functioning,
though long-term functional outcomes have not
been sufficiently studied to date. As noted pre-
viously, Mr. S would likely benefit from medi-
cation treatment. In addition to medical
intervention, however, there is evidence that
psychotherapy, and specifically targeted cogni-
tive behavioral therapy (CBT), has a role in the
treatment of adults with ADHD [19, 20]. CBT
may address skill deficits such as issues with
executive function—likely at least in part due to
improved understanding and enhanced
self-awareness—and may also help to manage
comorbid psychiatric conditions that have a
major impact upon functioning. For Mr. S, who
struggles with executive function and has a his-
tory of depression, CBT would likely be an
effective adjunct to medication treatment. It is
also important to note that skill deficits and their
impact upon employment may be somewhat
moderated by working with a rehabilitation
agency. State rehabilitation agencies work with
adults who have any impairing condition,
including ADHD, and who would benefit from
vocational assessments, job training, or job
placement assistance. Information about rehabil-
itation agencies in each state in the United
States is available at www.rehabnetwork.org.
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Mr. S would likely derive great benefit from
working with a rehabilitation agency that could
help him to find suitable employment and also
advocate for supports to help him perform in the
workplace.

Definition

ADHD is a neurobehavioral condition characterized
by significant inattention and/or hyperactivity/
impulsivity across at least 2 different settings, such
as home and work. Symptoms must be present from
early childhood, by age 12 years according to the
Diagnostic and Statistical Manual of Mental
Disorders (DSM)-5 [1], although it is possible for
symptoms to only become apparent with increasing
attentional and organizational demands of late
childhood, or even adulthood. Individuals can be
diagnosed with ADHD of the predominantly inat-
tentive presentation, ADHD of the predominantly
hyperactive/impulsive presentation, or ADHD of
the combined presentation. For adults, 5 out of 9 of

the inattentive and/or 5 out of 9 of the
hyperactive/impulsive symptoms are the minimum
criteria necessary to fulfill diagnostic criteria,
whereas for children the threshold is higher, with 6
symptoms of either required (see Box 3.1) [1].
Some research suggests that only 4 symptoms either
of inattention or hyperactive/impulsivity should be
sufficient to meet diagnostic criteria for adults and
that requiring 5 symptoms may be too restrictive
[6].

The predominant features of ADHD may
differ in children versus adults, with adults
showing more inattention and relatively less
hyperactivity. Common manifestations of ADHD
in adulthood include difficulties with organizing
activities, prioritizing tasks, and meeting deadli-
nes, as well as quitting jobs without any alter-
natives, reckless driving, and terminating valued
relationships [21]. Many adults with ADHD
experience mood lability, irritability, and low
frustration tolerance, which can result in the
inability to manage uncomfortable emotions and
the tendency to become overwhelmed [22, 23].

Box 3.1 DSM-5 Diagnostic Criteria for ADHD [1]

Inattention
• Fails to give close attention to detail or makes careless mistakes in schoolwork, at work, or with other activities
• Has trouble holding attention on tasks or play activities
• Does not seem to listen when spoken to directly
• Does not follow through on instructions and fails to finish schoolwork, chores, or duties in the workplace (e.g., loses
focus, side-tracked)

• Has trouble organizing tasks and activities
• Avoids, dislikes, or is reluctant to do tasks that require mental effort over a long period of time (such as schoolwork
or homework)

• Loses things necessary for tasks and activities (e.g., school materials, pencils, books, tools, wallets, keys, paperwork,
eyeglasses, mobile telephones)

• Often easily distracted
• Often forgetful in daily activities

Hyperactivity and Impulsivity
• Fidgets with or taps hands or feet, or squirms in seat
• Leaves seat in situations when remaining seat is expected
• Runs about or climbs in situations where it is not appropriate (adolescents or adults may be limited to feeling
restless)

• Unable to play or take part in leisure activities quietly
• Is often “on the go,” acting as if “driven by a motor”
• Often talks excessively
• Blurts out an answer before a question has been completed
• Has trouble in waiting his/her turn
• Often interrupts or intrudes on others (e.g., butts into conversations or games)
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Epidemiology

The prevalence of ADHD among US adults ages
18–44-years old is reported to be 4.4 % [24].
However, this prevalence estimate may vary
depending on which methods (such as simple
reporting of symptoms versus use of structured
diagnostic interview) are used to assess for an
ADHD diagnosis in adults [25]. ADHD may be
underdiagnosed in lower income or minority
racial/ethnic groups [26, 27]. Increased avail-
ability of specialists in underserved areas and
culturally competent approaches to assessing
ADHD in African-Americans may help to
decrease this disparity [27, 28]. ADHD is more
common in males than females, with pediatric
studies reporting that males are 2–3 times more
likely to have ADHD [29, 30].

Factors to Consider in Making
a Diagnosis in Adults

The Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) criteria for ADHD were
developed to diagnose ADHD in children, and
thus it may be difficult to directly apply these
criteria to adults. According to the DSM-5, signs
and symptoms of ADHD must be present prior to
age 12 years—although this criterion can pose a
challenge when adults seek treatment for ADHD,
since there are conflicting findings on the accu-
racy of adult recall of childhood ADHD symp-
toms [31, 32]. A recent prospective outcome
study demonstrated that adults were able to
accurately report their childhood ADHD symp-
toms when they were asked about specific
symptoms as part of a structured diagnostic
interview [25]. If possible, review of childhood
medical records or school report cards/progress
notes could help to determine if childhood
symptoms were present.

Another challenge with making the diagnosis of
ADHD in adults is that symptoms must cause
impairment in 2 or more settings [1]. While a
childhood diagnosis relies on use of rating scales
completed by teachers and parents, it may not be
possible to obtain ADHD rating scales from infor-
mants such as employers and spouses in adulthood,
given concerns about patient confidentiality.
Self-report of impairment may not be accurate since
respondents often rate themselves overly positively
[33]. The use of a brief, structured, diagnostic
interview of ADHD symptoms, and related
impairments may more accurately identify adult
ADHD [25]. The Mini International Neuropsychi-
atric Interview (M.I.N.I. ADHD) [34] is an example
of a structured diagnostic interview that can be
administered by clinicians to help determine whe-
ther or not an adult presenting with ADHD con-
cerns meets diagnostic criteria for ADHD.

It is also important to assess for other medical
conditions that can cause inattention and/or
hyperactivity/impulsivity, such as depression, anx-
iety, mood disorders, substance use, thyroid dis-
ease, or sleep disorders. These conditions must be
considered as they may cause ADHD-like symp-
toms and/or they may co-occur with ADHD.
Additionally, the potential for malingering for an
adult presenting with new onset ADHD symptoms
should be considered, as an ADHD diagnosis could
be sought for secondary gain (such as to obtain
stimulant medications, which have a high rate of
abuse and diversion). However, it is important to
emphasize that there is no evidence that adults with
ADHD themselves abuse stimulant medications;
rather, they have increased rates of substance use
disorders involving alcohol, marijuana and, less
commonly, other drugs of abuse [8]. While brain
imaging and electroencephalographic studies are
used in research settings to better understand brain
function in ADHD, they are not currently recom-
mended for clinical diagnosis or management, in
the absence of other neurological concerns.
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Risk Factors

The etiology of ADHD is not fully understood,
although genetics and environmental factors may
both play a role in the development of ADHD.
Familial and twin studies show that the risk of
ADHD in parents and siblings of children with
ADHD is increased 2–8 times, [35] and heri-
tability has been estimated at 76 % [36].
A number of genes involved in dopamine and
serotonin pathways may underlie the symptoms
of ADHD [36]. Additionally, 1 case–control
study showed that children with ADHD had a
higher rate of copy number variants than controls
(15.6 vs. 7.5 %) thus supporting the genetic
contribution to ADHD [37].

While genetics clearly play a role in the
development of ADHD, findings from studies
evaluating the association between environmen-
tal factors and ADHD are less definitive. In utero
environmental exposures including prenatal
exposure to tobacco, alcohol, or illicit substances
may increase risk for ADHD [38]. Elevated
blood lead levels are associated with increased
risk for ADHD [38, 39]. One US
population-based cross-sectional study found that
children with higher levels of urinary metabolites
of organophosphate pesticides were more likely
to meet diagnostic criteria for ADHD, although
prospective studies are needed to establish whe-
ther this association is causal [40]. Dietary
influences on development of ADHD have also
been studied, although at this time there is no
conclusive research to recommend dietary mod-
ifications as a means to prevent or treat ADHD,
outside of the standard medical recommendations
to maintain a healthy, well balanced diet [41].
Recent studies have suggested a link between
electronic media exposure and ADHD symp-
toms, although the direction of the association is
unclear [42]. It may be that individuals with
ADHD choose to engage in more electronic

media use, rather than that electronic media use
causes ADHD symptoms.

Pathophysiology

Brain imaging studies indicate that there is dys-
function of the fronto-subcortical and parietal
circuits in adults with ADHD, with the most
prominent abnormalities in the prefrontal cortex
and its projections to subcortical structures [43,
44]. Pediatric studies have shown reduced global
activation and reduced local activation in the area
of the basal ganglia and the anterior frontal lobe
[45]. Neuroimaging studies also show that
ADHD is associated with a delay in cortical
maturation [46]. Animal studies suggest that an
imbalance between the norepinephrine and
dopamine systems in the prefrontal cortex (de-
crease in dopaminergic activity and increase in
norepinephrine activity) contributes to the
development of ADHD [47]. In a small human
study, patients with ADHD were reported to
have an increase in dopamine transporter density
compared to controls, meaning that the dopamine
was cleared from the synapse too quickly and
there was relatively less available dopamine [48].

Associated Conditions

ADHD in adults is associated with a high rate of
comorbid conditions. ADHD is associated with
higher rates of obesity, which in turn can cause
various medical problems, such as hypertension
and hyperlipidemia, although ADHD itself is not
reported to be directly linked to these conditions
or to higher rates of cancer [49]. Some of the
most commonly reported comorbid conditions
for adults with ADHD are substance use disor-
ders, antisocial personality disorders, mood dis-
orders, anxiety, and depression [6, 50]. With
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increasing age, psychiatric comorbidities may
become more evident and problematic. There-
fore, it is imperative to routinely screen for, and
treat if present, any comorbid conditions for
adults with ADHD.

Adults with ADHD may experience a range of
adverse psychosocial outcomes and ADHD
should be seen as a significant chronic health
condition that confers increased risk for early
death related to suicide. One longitudinal,
population-based study confirmed that childhood
ADHD is associated with significantly increased
risk for early death from suicide, with highest
risk for those with comorbid substance use dis-
orders or other comorbid psychiatric disorders
[6]. Other problems associated with adult ADHD
include reduced educational achievement,
unemployment, increased risk of traffic and other
accidents, and criminality [6, 51, 52].

Special Issues in Transition
to Adulthood

Given the adverse impact of both core ADHD
symptoms, and commonly occurring comorbidi-
ties, youth with ADHD must be followed closely
during their transition to adulthood.

Treatment, Monitoring, and Side
Effects

Treatment of both ADHD symptoms and
comorbidities should be optimized. Medication
treatment for ADHD usually involves stimulant
medications, such as methylphenidate or
amphetamine preparations, both of whose sus-
pected mechanism of action is to increase the
amount of available dopamine [53]. While
stimulant medications have a higher likelihood of
reducing ADHD symptoms of inattention,
impulsivity, and hyperactivity compared to other
medications [17], atomoxetine has US Food and

Drug Administration (FDA) approval for treat-
ment of ADHD in adults, and alpha-agonists and
antidepressants also have some evidence sug-
gesting they may reduce ADHD symptoms in
adults [53]. Table 3.1 provides a list of com-
monly prescribed medications to treat adult
ADHD. When medication is used to treat
ADHD, it is started at a relatively low dose and
the dose is titrated upward until ADHD symp-
toms are appropriately controlled, side effects
become intolerable, or the maximum dosage of
medication is reached. In children and adoles-
cents, use of standardized ADHD rating scales at
baseline and after dose changes (which usually
occur 1 week to 1 month apart) can help to
determine if the core symptoms of ADHD have
diminished with medication treatment. For the
reasons noted earlier in this chapter, it can be
more difficult to obtain valid information about
ADHD symptoms in adults. There are self-report
questionnaires available, primarily based on the
DSM-IV TR diagnostic criteria for ADHD [54].
However, the symptoms of ADHD in DSM-IV
TR, versus the recently published DSM-5 crite-
ria, differ primarily in the number of symptoms
required for a diagnosis [1], so DSM-IV
TR-based questionnaires are still clinically use-
ful, and newer versions will undoubtedly become
available. Examples include the Adult ADHD
Self-Report Scale-V1.1 (ASRS-V1.1) [55] and
the Conners’ Adult ADHD Rating Scales [56].
Perhaps more importantly, assessment of treat-
ment response should include a review of aspects
of function that are impacted by the patient’s
ADHD symptoms, such as task-completion at
work, interactions with peers and significant
others, and driving. Specific targets of treatment
will vary, and assessment of treatment should be
guided by an understanding of the areas of
function that were determined to be most sig-
nificantly impacted by ADHD symptoms at
baseline, prior to the initiation of treatment.

Common side effects of stimulant medications
include diminished appetite, delayed sleep onset,
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Table 3.1 Commonly prescribed medications to treat adult ADHD

Class Trade name Generic name Side effects Dosing considerations

Stimulants

Methylphenidate Ritalin; Ritalin
LA; Ritalin SR

Methylphenidate Common:
Diminished appetite, delayed
sleep onset, headaches, and
irritability
Rare: Psychosis, priapism

Initial dose: 20 mg/day
Adjust in weekly 20 mg
increments

Metadate CD Methylphenidate Initial dose: 20 mg/day
Adjust in weekly 10–20 mg
increments

Focalin; Focalin
XR

Dexmethylphenidate Dexmethylphenidate:
Initial dose: 5 mg/day
Adjust in weekly 2.5 mg
increments
Dexmethylphenidate extended
release:
Initial dose: 5 mg/day
Adjust in weekly 5 mg
increments

Concerta Methylphenidate Initial dose: 18–36 mg/day
Adjust in weekly 18 mg
increments

Amphetamine Adderall;
Adderall XR

Mixed amphetamine
salts

Mixed amphetamine salts:
Initial dose: 5 mg/day or BID
Adjust in weekly 2.5 mg
increments
Mixed amphetamine salts,
extended release:
Initial dose: 10 mg/day
Adjust in 5–10 mg weekly
increments

Vyvanse lisdexamfetamine Initial dose: 30 mg/day
adjust in 20 mg weekly
increments

Nonstimulants

Selective
norepinephrine
reuptake inhibitor

Strattera Atomoxetine Gastrointestinal distress,
headache, sedation, suicidal
ideation, transient growth
effects, elevated blood
pressure or heart rate
Rare: Hepatotoxicity, priapism

Initial dose: 40 mg/day,
increase to 80 mg/day after
3 days
Increase after 2–4 weeks if
optimal response not achieved

Alpha agonists Kapvay Clonidine Gastrointestinal distress,
headache, decreased blood
pressure or heart rate, sedation

Initial dose: 0.1 mg/day
Adjust in 0.1 mg increments
weekly

Intuniv Guanfacine Initial dose: 1 mg/day
Adjust in increments of no more
than 1 mg weekly
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headaches, and irritability. Rare, but more seri-
ous side effects, include psychosis (more com-
mon in those with underlying mood disorder
already associated with psychosis) and priapism.
Monitoring of heart rate and blood pressure is
warranted at clinical visits (initially monthly
while making dosage changes and then every 3–
4 months) because stimulant medications are
associated with a slight increase in systolic and
diastolic blood pressure (3–5 mmHg) and heart
rate (5 beats per minute) [57]. Recent data on
cardiovascular risks of stimulant medications
suggests no increased risk of a serious cardiac
event from stimulant medications for those with
an otherwise healthy heart [58, 59]. Consultation
with a cardiologist should be considered for
patients with underlying cardiac defects,
arrhythmias, or cardiac complaints while on
stimulant medications. Stimulant medications are
considered pregnancy class C; thus, prescribing
during pregnancy should be done after careful
risk/benefit consideration for each patient. While
primary care providers may manage many
patients with ADHD, consultation with a neu-
rologist or psychiatrist should be considered for
complicated cases, such as in patients with severe
comorbid mental health disorders or substance
abuse. Whether used as an adjunct to medication
treatment or alone, there is accumulating research
suggesting that participation in cognitive behav-
ioral therapy can help reduce ADHD symptoms
for adults [60]. Therefore, both medication and
psychotherapy should be considered as potential
treatment options for adults with ADHD.

Workplace Accommodations

In addition to medication and therapy, workplace
accommodations may benefit adults with ADHD.
ADHD is associated with higher levels of

unemployment compared to control groups [61].
In one study involving a workplace simulation
laboratory, adults with ADHD reported internal
restlessness, intolerance of boredom, and diffi-
culty maintaining vigilance, which are likely to
adversely impact workplace performance [62].
Adults with ADHD may benefit from accom-
modations in the workplace, such as frequent
breaks.

Conclusion

Additional Considerations

Screening for substance use disorders, anxiety,
and depression should be part of routine clinical
care for adolescents and adults with ADHD,
given the high risk for these comorbidities to
occur and the benefits that early detection and
intervention can provide (Appendix). Anticipa-
tory guidance around safe stimulant prescribing
practices is also recommended, given the high
rate of misuse and diversion of stimulant medi-
cations [63]. Counseling should include direc-
tions to keep stimulant medication in a secure
location and information about the risks of
stimulant abuse and diversion. Caregivers should
provide oversight at the time that the adolescent
or young adult assumes responsibility for medi-
cation administration. Using a weekly pillbox
can allow the individual with ADHD autonomy
over self-administration and also enable a visual
check-in from a caregiver or significant other to
ensure that the medication is taken each day.

Given the chronic nature of ADHD, and its
association with adverse employment, relation-
ship, and overall health outcomes, regular clinic
visits with an adult provider are necessary to
monitor treatment, assess for comorbidities, and
ensure optimal outcomes.
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Appendix

Suggested Reading List

• Barkley RA, Murphy KR, Fischer M. ADHD
in Adults: What the Science Says. New York,
NY: The Guilford Press. 2008.

• Barkley RA. Taking Charge of Adult ADHD.
New York, NY: The Guilford Press. 2010.

Patient/Caregiver Resources

• Barkley RA. Taking Charge of Adult ADHD.
New York, NY: The Guilford Press. 2010.

• Children and Adults with Attention Deficit
Disorder (www.chadd.org)
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4Autism

Tara Crapnell, Lynette Lau, Christopher D. Hanks,
Christina Nicolaidis and Alice A. Kuo

Case Presentation

Allen is a 21-year-old male with autism spectrum
disorder (ASD) and mild intellectual disability
who presents to establish care. He is accompa-
nied by his mother who says he refused to return
to his previous Internal Medicine physician
because the physician “did not know what to do
with him.” One year ago, his pediatrician had
suggested that they find an adult doctor but they
have had difficulty finding the right physician.
Allen graduated from high school with a diploma
and spent some time in a vocational training
program. After completing that, he struggled to
find work and spent about 1 year at home with

no regular daily activities. He recently obtained
some support through his local Board of Devel-
opmental Disabilities and he is now working
part-time at a local grocery store bagging gro-
ceries and retrieving shopping carts with a job
coach for support. They feel he is capable of
more than this but have not been able to find the
right fit for him.

Allen appears well-groomed, quiet, and
avoids eye contact. He answers questions with
short responses and at times takes longer than
expected to answer. He is unable to answer some
of the questions about his medical history. His
mother at times needs to reword the questions
asked so that he can understand them. His mother
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reports he had attention-deficient/hyperactivity
disorder (ADHD) and was on a stimulant through
high school, but he has not taken it for several
years. He is also on an atypical antipsychotic,
which was started 8 years ago due to explosive
outbursts. He has not had any outbursts for years
and they are not sure if he should continue this
medication or not. They also wonder if restarting
his stimulant would help him focus at work. He
exhibits some intermittent rocking in his chair
and several episodes of hand-flapping that
become more prominent as the visit progresses.
Exam is only remarkable for being overweight,
ticklish during the abdominal exam, and refusal
of the genital exam.

Allen reports that when he is not at work he
spends most of his day playing video games or
watching videos online. His mother expresses
concern about his weight, which has been stea-
dily increasing since he graduated from high
school. Additionally, he resists brushing his teeth
and bathing himself because he does not like
how the toothpaste and soap feel. She also notes
that he is struggling to develop relationships with
friends and has seemed more withdrawn recently.
When asked about these things, he is reluctant to
discuss it.

Case Discussion

This case illustrates some of the challenges that
both individuals on the autism spectrum and their
parents face when they reach adulthood. Many
people with ASD struggle to maintain close
relationships with others once they leave the
structured environment of high school. Youth
with ASD can be “disconnected” in the years
after aging out of school, meaning that they are
not in any employment or postsecondary educa-
tion setting. Additionally, parents of young
adults on the autism spectrum struggle to find the
balance of allowing autonomy and independence
while ensuring safety and support for their
children.

In Allen’s case, he is struggling to express
himself and communicate with his physician.
This can occur due to several causes, including

anxiety, challenges with communicating feelings
and needs, or sensory processing difficulties that
may inhibit him from performing at his highest
level of ability. His physician should explore
how he best communicates and seek accommo-
dations to help him remain engaged in the
encounter. The provider should try to use precise,
literal language to help improve the effectiveness
of his or her communication. Encouraging him to
come prepared with questions that are pre-
planned or written down may be beneficial.
Additionally, Allen is demonstrating challenges
that could benefit from services such as occupa-
tional therapy (OT) to improve his self-care skills
and address possible sensory processing chal-
lenges associated with bathing and brushing his
teeth. This would help improve his level of
independence as well as functional and mean-
ingful participation in other activities of interest.

Since Allen is on the autism spectrum and has
an intellectual disability, you should consider
referring him for genetic testing because the
genes that have been linked to autism can also be
associated with cancers, leading to a need to
adjust the cancer-screening timeline. Genetics
programs at major academic centers will often
have a cancer-screening clinic for individuals
who are at risk for early cancers.

Allen’s mother coached and supported him
through this encounter, which allowed Allen to
stay more involved in the discussion. However,
many parents or caregivers struggle to find the
right balance in supporting independence while
also ensuring essential information is conveyed.
Providers may need to coach parents to allow the
individual to interact with the provider at their
highest potential. Parents and caregivers can
perform important roles in helping patients learn
their medical needs and learn to self-advocate.
Depending on patient preference, effort should be
made to allow the patient some time with the
physician without a parent or caregiver present to
allow development of comfort with the medical
provider as well as allow discussion of topics that
may be difficult to discuss with parents present.

Several important medical and social issues
were raised in this case. Obesity is common in
adults with ASD. His “disconnectedness” over
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the past several years may be contributing to this,
as he has limited opportunity to get out of the
home, be active, interact with others, and develop
friendships. Assisting Allen and his parents in
identifying opportunities for work that fit his
strengths, interests, and needs will be important
for him to maintain a healthy lifestyle. While
helping patients in this dilemma is beyond the
purview of a typical primary care office, making
recommendations to parents to connect with the
Department of Vocational Rehabilitation, a local
Family Resource Center, or the public Depart-
ment of Developmental Services in the area is a
good place to help them get started.

Finally, many individuals on the autism spec-
trum are treated with medication for behavioral
issues. Commonly used medications include
selective serotonin reuptake inhibitors (SSRIs),
antipsychotics, and stimulants, as well as
antiepileptic medications. Many of these medica-
tions have significant adverse effects and need
monitoring with labs or other clinical assessments.
Additionally, polypharmacy concerns are common
in patients on multiple psychotropic medications.
In this case, the provider should consider a trial
discontinuation of the atypical antipsychotic, as the
risks associated with antipsychotics may outweigh
the benefit in this patient who has not had an
aggressive outburst in many years. In many cases,
primary care providers may not feel comfortable
managing these medications, and patients should
be referred to a psychiatrist or neurologist who has
more experience managing these medications with
people on the autism spectrum.

Medical Model Versus Social Model
of Disability

Of relevance to this case study and discussion is
the concept of the medical model versus the
social model of disability. For several decades,
approaches and interventions for individuals on
the autism spectrum have largely focused on the
individual, their impairment, and remediation of
skills so that individuals can progress along the
typical developmental pathway of their peers.
The medical model has defined how we see and

describe individuals on the autism spectrum, the
interventions that have been developed over the
past several decades, and the treatments to which
we often refer individuals and families. While it
is known that individuals on the autism spectrum
experience significant challenges in areas such as
social and communication skills and sensory
processing, and various interventions have pro-
ven to be effective in improving these areas, we
should also have an understanding of ASD
through the lens of the social model. The social
model views disability as a result of societal and
environmental barriers. As physicians, we should
consider the individual within their context, and
the social and environmental factors that may be
influencing our interactions with individuals and
exacerbating their symptoms during office visits
or in their day-to-day life. Examples of this
include our own personal biases and assump-
tions, as well environmental factors, such as
lights or sounds in the waiting room. Many of the
tips provided in this chapter focus on low-cost
accommodations that could be implemented in
practice. These accommodations can help create
a more supportive environment and increase the
chances of a successful checkup or office visit for
those on the autism spectrum.

While it is important to understand the indi-
vidual challenges experienced by those on the
autism spectrum and the impact of social and
environmental factors, it is also important to
acknowledge the individual strengths of our
patients. Examples of strengths unique to indi-
viduals with ASD include detailed thinking,
good long-term memory, and the ability to ana-
lyze information [1]. Identifying and focusing on
the strengths of your patients with ASD can
assist individuals in seeing their own strengths.
While this can positively affect the attitudes and
beliefs of the individuals and parents, it can also
help providers identify and make proper referrals
to services and community programs, and can
assist individuals and families to realize the dif-
ferent opportunities one could pursue in adult-
hood with the proper supports in place.

The following sections provide information
on the phenomenology and etiology of ASD,
comorbidities and risk factors associated with
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ASD, and special issues arising during the tran-
sition to adulthood that may be important for
primary care providers to be aware of, as well as
brief descriptions of the interventions and treat-
ments that individuals on the autism spectrum
may receive or benefit from and practical tips for
facilitating health care.

Background

Definition

Autism spectrum disorder is a complex, lifelong
neurodevelopmental condition that is marked by
deficits in social communication and interaction,
and repetitive or restrictive patterns of behavior,
interests, or activities [2]. Signs and symptoms
are present in early childhood, but may not
become obvious until later childhood or adult-
hood, when demands increase [2]. Individuals on
the autism spectrum may also experience a lack
of coordination, motor planning, and atypical
sensory processing, such as oversensitivity to
auditory, tactile, and visual input [3, 4]. Fur-
thermore, an intellectual disability may or may
not be present [5]. Symptoms and behaviors
associated with autism often result in decreased
social participation, occupational and other areas
of functional participation, and may change over
time with development and life stages [2, 6, 7].

Prevalence

Over the past several years, the prevalence of ASD
has increased 123 % from 2002 to 2008 [5]. The
reasons for the increasing prevalence of ASD
remains unclear, however, it is suspected that it is
related to factors such as increased awareness and
diagnostic practices [8, 9]. The current estimated
prevalence of ASD in the United States is 14.7 per
1000 (1 in 68) children aged 8 years [5]. In addi-
tion, it has been found that prevalence does not
change with age [10]. While ASD is reported to
occur in all racial/ethnic and socioeconomic
groups, prevalence estimates vary between these
groups, as there are reported gender [11, 12],

ethnic, and racial disparities in the identification of
ASD [13, 14].

Etiology and Risk Factors

The etiology of ASD is not fully understood,
however, several studies have identified various
risk factors associated with ASD. Genetic factors
have long been thought to influence autism and
are one of the most extensively studied factors in
epidemiologic research. Studies have found a 40
to 90 % heritability rate [15, 16] and associations
with fragile X syndrome, 15q11-13 duplications,
genetic variants, and de novo mutations [17, 18].
More than 100 mutated genes have been found to
be associated with ASD [19]. Gene mutations in
ASD are believed to be a result of spontaneous
mutations, suggesting gene–gene interaction
[20], gene–environment [21], and epigenetic
programming early in life [22–25], as well as
windows of vulnerability that may influence
ASD [26] during fetal development and in early
childhood. While studies indicate there is a
neurogenetic component to ASD, some studies
suggest there are associations between ASD and
prenatal exposures and perinatal factors [27–32].
However, it should be noted that there are limi-
tations associated with these studies.

Associated Morbidity

Autism spectrum disorders have been commonly
researched within the disciplines of psychiatry
and neurology. However, evidence has shown
that individuals on the autism spectrum experi-
ence high rates of co-occurring mental and
physical conditions, shifting the focus from
solely neurodevelopmental and behavioral to a
more complex process. Research indicates that
specific medical conditions are more prevalent in
individuals with autism compared to the neu-
rotypical population. Medical conditions that are
reported to occur at higher rates in people on the
autism spectrum include: eczema, allergies,
asthma, ear and respiratory infections, gastroin-
testinal problems, severe headaches and
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migraines, sleep disorders, and epilepsy [33].
People on the autism spectrum are also at
heightened risk for chronic health conditions in
adulthood, such as diabetes, coronary heart dis-
ease, cancer [34], and mental health conditions
[33, 35, 36]. These co-occurring conditions have
been found to negatively impact functional abil-
ity of individuals on the autism spectrum within
the areas of behavior, communication, cognition,
and sensory processing.

Genetics and Cancer Screening
Recent studies have suggested that ASD has a
strong genetic component with potential links to
cancer [37–40]. Findings have indicated associ-
ations between ASD and up regulation of the
PI3K (phosphatidylinositol 3-kinase)–Akt–
mTOR (mammalian target of rapamycin)
growth-signaling pathway [41–45], which has
been associated with the development of cancers
[46, 47]. Individuals with autism have been
found to have similar mutations in the gene,
PTEN, as seen in various forms of cancer [39].
PTEN is a tumor suppressor gene that helps
prevent cells from becoming cancerous and is a
negative regulator of PI3K–Akt–mTOR signal-
ing. Mutations in PTEN have been associated
with cognitive impairments and abnormalities in
brain structure and various forms of cancer,
including cancers of the breasts, kidney, prostate,
and brain. In addition, the neurofibromatosis
gene NF1, which is also a tumor suppressor and
negative regulator of the PI3K–Akt–mTOR
pathway, has been associated with ASD [48].
Because recent evidence suggests individuals
with ASD are at heightened risk for cancer, a
referral for genetic testing and cancer screening
is recommended (see Box 4.1).

Box 4.1 Genetics and cancer screening
• The American Academy of Neurology

and the Child Neurology Society rec-
ommend referring individuals with
ASD for high-resolution chromosome
studies (karyotype) and DNA analysis
for Fragile X, particularly if

• intellectual disability is present (or
cannot be excluded)

• there is a family history of Fragile X
or undiagnosed intellectual disability

• dysmorphic features are present
Note, however, there is little likelihood

of positive karyotype or Fragile X testing
in the presence of autism without intellec-
tual disability
• Genetic counseling for individuals with

ASD (and their families) should always
accompany genetic evaluation

• Routinely include age-appropriate
cancer-screening procedures during
health maintenance visits

Seizure Disorder

Individuals on the autism spectrum are reported to
experience higher rates of epilepsy than the general
population, with a prevalence rate of 12.5 % in
children with ASD, which increases to 26 % by
adolescence [49, 50]. Seizure disorder has been
associated with increased age, lower intellectual
functioning, and decreased adaptive behavior. Epi-
lepsy can be easily misdiagnosed in individuals with
intellectual disabilities as a result of misinterpretation
of behavioral, physiological, and psychological
events [51]. Undiagnosed or misdiagnosis can
potentially have fatal implications. Therefore, further
evaluation, such as electroencephalogram (EEG),
and/or referral to a specialist should be considered
when patients present with changes in behavior that
could be related to seizures [52].

Gastrointestinal Disorder
Individuals on the autism spectrum are reported to
experience higher rates of gastrointestinal prob-
lems, including diarrhea, constipation, vomiting,
and abdominal pain. These symptoms can have
negative implications on behavior. Evaluation and
management of gastrointestinal problems in indi-
viduals on the autism spectrum is not yet fully
understood [53], however, it is recommended that
individuals should receive the same thoroughness
and standard of care as patients without ASD.
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Furthermore, gastrointestinal workup should be
considered with change in behavior.

Sleep Disturbances
Sleep disturbances are commonly reported in indi-
viduals on the autism spectrum across the lifespan
[54–57]. Sleep disturbances can negatively impact
daily functioning and quality of life [58, 59]. Sleep
problems may be a result of obstructive sleep apnea
and gastrointestinal reflux, and have been associated
with emotional and behavioral problems as well as
psychiatric conditions [60]. Melatonin and other
behavioral interventions have been found to be
effective in improving sleep [54, 61].

Mental Health Conditions
Individuals on the autism spectrum are reported to
experience high rates of mental health conditions
[33, 35, 36], with anxiety and depression being the
most commonly reported co-occurring conditions.
In addition, reports suggest around 30 % of indi-
viduals on the autism spectrum meet the criteria for
ADHD [62]. While anxiety is reported to occur in
children with ASD, studies have indicated that
anxiety often increases in adolescence and adult-
hood. Assessment and diagnosis of anxiety and
depression can be challenging as individuals may
have difficulties with communicating feelings and
symptoms. While various interventions including
using components of cognitive behavioral therapy
(CBT) have been proven to be effective in
improving anxiety symptoms in ASD [63, 64],
there is often a lack of mental health providers
trained to serve adults with ASD. Effort should be
made to identify mental health providers with
experience treating those with ASD, if possible.

Special Issues that Arise
in the Transition to Adulthood

It is estimated that approximately 500,000 indi-
viduals on the autism spectrum will transition into
young adulthood each year in the United States.
Youth on the autism spectrum are especially vul-
nerable during the transition to adulthood due to the
inherent characteristics of ASD, such as challenges
with communication and social interaction, [2],

comorbid physical and mental health problems
[36], and societal biases and discrimination [65].
These pervasive challenges often result in complex
service needs that cut across sectors and require
high levels of care coordination, further compli-
cating this transitional period [66–69].

Based on Part B of the Individuals Disability
Education Act (IDEA), children and youth are
eligible to receive special education-related services
from 3 to 22 years of age [70]. The IDEA ensures
that while children are in school and of eligible age
(3–22 years of age), they are entitled to services
that will help them function within their current
educational setting and prepare them for adulthood
within the areas of education, employment, and
independent living [70]. However, upon reaching
their 22nd birthday, individuals essentially experi-
ence a “services cliff” where they go from receiving
several hours of services to no services, despite the
need for continued supports and services to assist
them during and after the transition to
community-based settings.

Although this is a time of much needed support,
the gap between service needs and receipt increases
as many individuals on the spectrum exit the spe-
cial education system and attempt to access adult
systems of care. Evidence has shown less optimal
outcomes for young adults on the autism spectrum
with high rates of disconnectedness upon leaving
high school [71, 72]. It is reported that one-third of
young adults are disconnected after high school
(never had a job or continued education after high
school) and approximately 26 % receive no ser-
vices that would help them become employed,
continue their education, or live more indepen-
dently [72]. In addition, only 36 % ever attend
postsecondary education and 58 % work for pay
outside of the home between high school and their
early 20s [72].

Evidence suggests that many individuals on
the autism spectrum continue to lack skills, such
as self-care and daily living skills that are foun-
dational and necessary for achieving functional
and meaningful participation in adulthood [73–
75]. In addition, marked social deficits may
become increasingly problematic in adolescence
when social expectation demands increase and
social network heightens [76]. Symptoms of
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autism do not disappear when an individual
becomes an adult [77] and many could benefit
from continued support and services throughout
life [75, 78]. Educating and assisting individuals
on the autism spectrum and their families to
connect to services within their community—
such as the Department of Vocational Rehabili-
tation, Department of Developmental Services,
and community centers—can help reduce dis-
connectedness and improve outcomes in adult-
hood for those on the autism spectrum.

Interventions and Treatment

There is a wide range in severity of symptoms in
autism. Families may pursue treatments including
behavioral, psychological, educational, and alterna-
tive treatments. Interventions are generally targeted
at improving social communication and interaction,
increasing and maintaining adaptive behaviors,
functional skills, and increasing meaningful partici-
pation. Below are common interventions provided to
individuals on the autism spectrum.

Applied Behavioral Analysis

Applied behavioral analysis (ABA) is an
evidence-based intervention for children on the
autism spectrum that uses principles of learning
theory to try to bring about meaningful and
positive change in behavior. The goal of ABA is
to increase and maintain functional and adaptive
behaviors, decrease maladaptive behaviors, teach
new skills, and generalize skills to other envi-
ronments. Functional behavioral assessments
include identifying antecedents, behaviors, and
consequences of behavior, and developing indi-
vidualized treatment plans that will increase the
frequency of a targeted behavior and adaptive
behavior. It is important to note that although
ABA is commonly used in children on the autism
spectrum, autistic rights advocates have raised
significant concerns about ABA [79] and there is

very limited evidence to support this intervention
for adults on the autism spectrum.

Cognitive Behavioral Therapy

Cognitive behavioral therapy (CBT) is used to
help individuals on the autism spectrum improve
behaviors and self-regulation. Cognitive behav-
ioral therapy is an approach that aims to change
perceptions of thoughts. It is an approach that has
been proven to help reduce anxiety and depres-
sive symptoms. While CBT can help reduce
symptoms and challenging behaviors, such as
obsessive thoughts, it teaches individuals how to
cope, manage, and reduce unwanted feelings.

Speech and Language Therapy

Speech and language therapyaims to improve social
communication and interaction, self-advocacy, and
other language impairments in individuals on the
autism spectrum. Intervention includes a variety of
modalities to help support and improve social
interaction and verbal and nonverbal communica-
tion, including activity schedules/visual supports
and/or augmentative and alternative communication
(AAC). Augmentative and alternative communica-
tion includes supplementing or replacing natural
speechwith aided or unaided symbols. Examples of
these devices, include, but are not limited to Pic-
ture Exchange Communication System (PECS),
speech generative devices, and manual signs or
gestures. These approaches have been proven to be
effective in improving communication skills, social
skills and interactions, and self-advocacy and
self-determination in individuals on the autism
spectrum.

Occupational Therapy

Occupational therapy (OT) is a client-centered
profession that assists individuals to achieve the
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highest degree of independence. Occupational
therapy aims to improve performance and partici-
pation in daily occupations, such as self-care rou-
tines, leisure activities, and school- or work-related
tasks. Occupational therapy works on developing
and maintaining individual skills and modifying the
environment to create a person–environment fit.
Occupational therapy also uses sensory integration
(SI) alone or as part of therapy. The goal of SI is to
remediate processing and integration of sensory
information to allow the individual to adapt and
interact with their environment.

Practical Tips to Facilitate Health Care

Limited communication and social interactions
as well as sensory processing challenges experi-
enced by individuals on the autism spectrum can
make it challenging for medical providers to
identify health complications in individuals on
the autism spectrum. Adults on the autism
spectrum report greater unmet healthcare needs,
lower use of preventive services, and greater use
of the emergency department than adults without
ASD [80], placing them at risk for less optimal
health outcomes. A recent qualitative study
indicated that poor provider and patient level
interactions contribute to negative healthcare
experiences. Individuals on the autism spectrum
have a significant need for services and supports
to help increase quality of life and function and
to treat co-occurring medical conditions. Timely,
accurate information with care coordination can
help improve outcomes in adulthood.

The following sections provide practical tips
from the Academic Autistic Spectrum Partner-
ship in Research and Education (AASPIRE) for
healthcare providers when managing and pro-
viding care of individuals with ASD. The com-
plete list of helpful tips can be found on their
Website at: www.autismandhealth.org.

Communication and Interaction

Individuals on the autism spectrum are reported to
have various strengths and challenges in verbal and

nonverbal communication, receptive and expres-
sive skills, and ability to process information. In
addition, individuals on the autism spectrum com-
monly take language literally and require infor-
mation to be provided to them in a way that is
precise, concrete, and specific (Box 4.2). Under-
standing a patient’s communication needs is very
important to providing quality care.

Box 4.2 Tips on communication and
interaction
• Do not assume that a patient cannot

understand healthcare information or
communicate when he/she does not
speak fluently. In addition, do not
assume that a patient who speaks flu-
ently does not have significant com-
munication challenges

• Obtain individualized information on
communication needs and preferences

• Be precise, concrete, and specific
• Do not assume a patient is distracted or

inattentive because he/she is fidgeting,
making repetitive movements, or
avoiding eye contact

• Give adequate time for individuals to
process information they need to see,
hear, or feel before they respond

Sensory Challenges

Individuals on the autism spectrum commonly
have atypical sensory processing. Individuals
may be hyper-responsive or hypo-responsive to
sounds, lights, smells, touch, or taste. As a result,
some environments can be over stimulating for
some individuals. Environments that are not
sensitive to their sensory need can have a nega-
tive impact on their healthcare experience and
social interactions. In addition, individuals may
have difficulties with body awareness, making it
difficult for them to discriminate between differ-
ent tactile inputs and location of symptoms.
Therefore understanding these sensory chal-
lenges and creating a sensory-friendly
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environment can create more positive experi-
ences for the patient on the spectrum (Box 4.3).

Box 4.3 Tips on sensory challenges
• Use natural light or make the lighting

dim
• See the patient in a quiet room
• Avoid unnecessarily touching the

patient and warn him/her if you will use
touch for a physical examination

• Suggest that the patient bring manipu-
latives or other physical supports to
help reduce or increase sensory stimuli

Planning and Organizing

Some individuals on the autism spectrum expe-
rience difficulties with executive functioning
within the areas of planning, organizing, and
sequencing information. Individuals on the aut-
ism spectrum also commonly have difficulties
adapting to new environments and situations,
creating a need for routine and consistency. See
Box 4.4 for tips on the types of supports that can
assist individuals in making decisions, following
through with information, and decreasing the
stress of attending a healthcare appointment.

Box 4.4 Tips on planning and organizing
• Identify patient needs and necessary

accommodations prior to the visit by
having patients complete a pre-visit
assessment or complete a Personalized
Accommodations Report by going to
www.autismhealth.org/AHAT

• Let the patient and/or his/her supporter
know what will occur at the appointment

• Provide visual supports to help the
patient through the healthcare routine

• Write up step-by-step instructions
• Have staff assist the patient in scheduling

follow-up visits, referrals, or tests
• Contact and follow-up with the patient

and/or supporter after the visit

Exams and Procedures

Tolerating examinations, tests, and procedures
may be challenging for individuals on the autism
spectrum due to reasons mentioned previously.
See Box 4.5 for tips to help people on the autism
spectrum better tolerate these medical
procedures.

Box 4.5 Tips on exams and procedures
• Explain to the patient what is going to

be done before doing it
• Slowly expose individuals to different

equipment and perform a “trial run” if
possible

• Give patients extra time to process
information he/she sees, hears, or feels
before they respond

• Order blood tests only when absolutely
necessary

• Have staff assist the patient in
scheduling follow-up visits, referrals, or
tests

• Use a numbing spray, cream, or pro-
vide the patient with anti-anxiety
medication, if necessary, before a
blood draw

Conclusion

Understanding the challenges that individuals on
the autism spectrum experience, and how social
and environmental factors affect them can allow
for better provider–patient interactions, success-
ful checkups, and can assist providers in making
proper referrals to services and community
resources (Appendix) [33, 34, 36, 37]. Utilizing
the tips discussed earlier and creating a sup-
portive environment can help improve your
practice and delivery of care to adults on the
autism spectrum and their families.
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Appendix

Autism Spectrum Disorders (ASD) Condition Fact Sheet

Definition Autism spectrum disorders (ASD) is a
lifelong neurodevelopmental
condition characterized by
• Deficits in social communication and
interaction

• Repetitive or restrictive patterns of
behavior, interests, or activities

• Additional deficits include lack of
coordination, motor planning, and
abnormalities in sensory processing

• Individuals may or may not have
co-occurring intellectual deficits

Epidemiology • In the United States, 14.7 per 1000 (1
in 68) children aged 8 years have an
ASD

• ASD is 5 times more common in males
(1 in 42) than females

• Prevalence of ASD in white
non-Hispanic children is 15.7 per
1000, 12.1 per 1000 black
non-Hispanic children, and 10.8 per
1000 in Hispanic children

• Identical twins are at increased risk for
ASD and will occur 36–95 % of the
time and 0–31 % of the time in
non-identical twins

• Parents with 1 child with autism have a
2–18 % chance of having a second
child with an ASD

Special
considerations

Individuals on the autism spectrum
disorder have high rates of comorbid
physical and mental health
conditions, including: [33, 34, 36, 37]

• Eczema
• Allergies
• Asthma
• Ear and
respiratory
infections

• Gastrointestinal
problems

• Severe headaches
and migraines

• Sleep disorders
• Epilepsy
• ADHD
• Anxiety and
depression

Individuals are at heightened risk for
chronic conditions, including
• Diabetes
• Coronary heart disease
• Cancer

Recommended
screening

All individuals with a diagnosis of an
autism spectrum disorder should
have genetic screening, particularly
• Females
• Co-existing intellectual disability
• Known sibling with an autism
spectrum disorder
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5Cerebral Palsy

Jonathan Tolentino and Gregg Talente

Case Presentation

Ann is a 20-year-old young woman with cerebral
palsy (CP) presenting to the primary care office
to establish care. She is accompanied by her
mother at this visit. She was last seen by her
primary care pediatrician 2 years ago before
moving away to college. She has recently left
school and moved back home after a 2-week
hospitalization for pneumonia that forced her to
withdraw from her coursework. The hospital
physician instructed her to find a primary care
physician for follow-up.

Ann appears as a well-groomed young woman
sitting in one of the wheelchairs from the office.
She expresses that her main goal for the visit is to
get well enough to return to school for the next
semester. Since her hospitalization she has had
increased difficulty with ambulation and routine
daily activities requiring more assistance from
her parents than normal. She has also lost 12 lb.

Ann’s medical history is significant for pre-
mature birth at 32 weeks gestation. She was
diagnosed with cerebral palsy in infancy. Her
cognitive development was normal. Speech early
on was impacted by mild dysarthria, which
improved with speech therapy as a child. She had
significant gross and fine motor delay and spas-
ticity predominantly in her left arm and leg. She
has had difficulty swallowing and with weight
gain throughout her life and has a gastrostomy
tube in place, although she has not used this in
the last few years. In addition to her recent
hospitalization she has been hospitalized a few
other times for pneumonia as a child. Her only
current medication is ibuprofen, which she uses
as needed but somewhat frequently for hip and
back pains.

On review of systems, Ann reports fatigue,
back and left hip pain, the weight loss previously
mentioned, and some recent difficulty swallow-
ing certain foods since her discharge. She also
reports issues with constipation. She reports that
typically she can ambulate independently using a
cane for balance but that since her hospitalization
she has needed additional assistance and because
of this has limited her activities considerably
compared to when she was in school. She states
that the nurses had her use the office wheelchair
to make it easier for her to get back to the exam
room.

On exam her vital signs are normal. Her body
mass index (BMI) is 18 kg/m2. She is a thin but
well-appearing young woman. She has some
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difficulty getting on the exam table. Her muscu-
loskeletal exam is significant for some mild
scoliosis, hypertonicity particularly in the left
arm and leg, with a mild reduction of extension
of the left knee. She has tenderness over the
lumbar region of the back and the left hip on
palpation and apparent discomfort on movement
of the left hip on exam.

Case Discussion

This case illustrates many of the problems adults
with cerebral palsy face and provides an example
that highlights the most important aspect of
managing adults with cerebral palsy. What is
most important is exactly what Ann states as her
goals: wellness, functioning, and participation in
normal aspects of adult life such as higher edu-
cation and her social connections with friends.
The case fails, though, to fully capture what it
means to be an adult with cerebral palsy because
cerebral palsy is an extremely variable condition.
Even though there are many commonalities, each
person’s experiences, problems, and needs are
unique.

The primary symptoms of cerebral palsy are
spasticity, joint contractures, motor control dif-
ficulties, and musculoskeletal deformities. These
lead to issues with mobility, fine motor dexterity
and, in some cases, communication and learning.
These problems can result in decreased overall
health, less independence, and less participation,
all of which are illustrated in Ann’s case. Her
pneumonia was likely more serious because of
her cerebral palsy, and she has had a decrease in
her motor function due to the prolonged hospi-
talization that has forced her to leave school.

While the underlying insult in cerebral palsy
is not progressive, individuals can have deterio-
ration in the severity of their symptoms that can
cause progressive loss of function as they age.
Contractures can worsen over time and strength
can deteriorate. Inactivity is the most common
risk factor for worsening contractures, so it is not
surprising that Ann’s hospitalization has led to
decreased functioning. In caring for cerebral
palsy patients, constant surveillance and early

intervention to preserve strength and function are
important. Collaboration with a physical and
occupational therapist to develop a plan to assist
Ann in regaining the mobility she had prior to
hospitalization would be the recommended
approach.

Pain control is another important component
of managing adults with cerebral palsy. Many
have chronic pain that can be from the inherent
spasticity of the condition or a number of other
sources. Chronic pain can also have a significant
impact on function. It is clear from the history
that Ann is dealing with pain even though this is
not her main complaint. Assessment of her pain
severity and its impact on her function would be
a critical component of her care. Simple inter-
ventions such as anti-inflammatory medications
and physical therapy are effective, but in some
patients, more aggressive interventions are nee-
ded. If her pain is related to uncontrolled spas-
ticity and it is difficult to control, assistance from
a physiatrist and consideration of interventions
such as botulinum A toxin injection or intrathecal
baclofen are necessary.

Cerebral palsy is associated with a number of
other conditions, some of which are demon-
strated in this case. She reports difficulties with
swallowing, weight loss with her low BMI sug-
gesting that her nutritional status may be less
than ideal, and issues with constipation. An
important aspect of managing patients with
cerebral palsy is to have familiarity with the
many issues they may face, to do a thorough
review of systems, and to manage these issues as
they are discovered. In Ann’s case it might be
beneficial to refer her to a nutritionist and, based
on the recommendations, consider supplement-
ing her diet possibly by use of her gastrostomy
tube. A bowel regimen consisting of increased
fiber in the diet, increased hydration, and the
initiation of an osmotic laxative would help with
her constipation.

The key to managing Ann as a patient begins
with listening to her stated goals. Cerebral palsy
cannot be fixed or cured. What is important is
helping Ann to live with cerebral palsy in the
way that she wants. The main goal is to help her
regain enough strength and mobility to restart
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school. This may be done with simple exercise
guided by a physical therapist, or it may require
finding new solutions to increase her mobility
and ability to participate at school. In addition, to
best help her with her goals, a thorough evalua-
tion with specific attention to possible problems
related to her cerebral palsy should be under-
taken. Finally, routine preventive health should
be provided. At this time, Ann requires only
sexually transmitted infection (STI) screening,
but as she ages these preventive measures should
not be neglected, though they frequently are in
adults with cerebral palsy. She should also
receive counseling on reproductive health issues.

Definition

Cerebral palsy is defined as a group of permanent
disorders affecting development of movement
and posture causing activity limitations and
attributed to nonprogressive injury of the devel-
oping fetal or infant brain [1]. This encompasses
a broad spectrum of conditions with diverse
symptoms and presentations. Individuals with
cerebral palsy are often further classified by the
location of the brain lesion, the types of motor
symptoms displayed, the extremities affected,
and the severity of the symptoms.

Classification by brain lesion requires mag-
netic resonance imaging (MRI) and typically
divides cases into cortical, pyramidal tract,
extrapyramidal tract, and cerebellar groupings.
Symptom classification usually divides patients
based on the primary motor symptom: spastic-
ity, dyskinesia, athetoid, or ataxic cerebral
palsy. Another classification is by the affected
extremities, dividing cerebral palsy into diple-
gic, hemiplegic, and quadriplegic groups [1].
Scales exist that are commonly used to classify
cerebral palsy based on the severity of motor
dysfunction. The Gross Motor Function Clas-
sification System (GMFCS) and the Minimal
Ability Classification System (MACS) are two
scales that are commonly used in the literature
on cerebral palsy [2, 3].

While classification has its importance for
research and transfer of knowledge, no system of

classification can truly represent the needs of an
individual patient and, practically, classification
is less important than assessing each individual’s
functional needs, risks, and treatment goals. This
focus on function is what led the International
Classification of Functioning Disability and
Health (ICF) sponsored by the World Health
Organization (WHO) to promote a shift in how
disability is discussed. Traditionally, conditions
are considered using a linear model where dis-
ease leads to a damaged organ or organ system
that, in turn, leads to disability. The WHO rec-
ommends instead an integrative model focusing
on the condition and the contextual factors
impacted and impacting the condition, promoting
a focus on functional activity in the framework of
the patient’s condition [4]. Practically, the use of
a classification system such as the GMFCS (de-
scribed in detail later) can be a useful tool to
assist in communication between providers
sharing care of a young adult with cerebral palsy
and in communication with the patient and
family about prognosis.

Prevalence

Cerebral palsy occurs in 2–3 of 1000 children
born [1]. The prevalence of cerebral palsy has
been mostly stable over time. Risk factors for
cerebral palsy include prematurity and low birth
weight. Most infants born with cerebral palsy
will live into adulthood. Studies suggest that
98 % of children with cerebral palsy not classi-
fied as severe reach age 20, and up to 85 % of
children with severe cerebral palsy reach age 20.
It is estimated that there are about half a million
adults with cerebral palsy living in the US.

Life expectancy of adults with cerebral palsy
is less than that of the general population, though
a significant percentage of patients reach age 50
and older [1]. In patients with higher function,
mortality is similar to that of the general popu-
lation. However, those who have lost the ability
to ambulate by age 60 are more likely to have
poorer survival. Mortality in patients in the third
and fourth decade of life is usually due to res-
piratory complications, while mortality in the
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fifth and sixth decade of life is usually due to
cardiovascular or oncologic diseases [5–7].
Intellectual disability was found to be the greatest
single predictor of mortality, while severe motor
impairment increased the risk for early mortality
[8].

Pathophysiology

Cerebral palsy is most commonly caused by
interference in brain development in utero, though
it has been attributed to injury occurring perina-
tally. Hypoxic injury or neonatal asphyxia was
traditionally thought to be the cause of the brain
injury, though currently asphyxia is believed to
impact only 10–20 % of cases of cerebral palsy.
Other causes of developmental injury leading to
cerebral palsy include genetic causes, infection, and
thromboembolic causes [1].

Clinical Presentation

Patients with cerebral palsy will often present to
the general internist with abnormalities in motor
function secondary to abnormal tone, weakness,
difficulty with mobility and balance, and poor
control of motor movement, with accompanying
abnormalities in sensation, cognition, communi-
cation, and behavior [9]. While cerebral palsy is
often considered a nonprogressive disorder, the
motor abilities of adults with cerebral palsy often
decline over time, affecting gross and fine motor
function and ambulation [10].

A number of non-neuromuscular comorbidi-
ties are associated with cerebral palsy that should
be co-managed between the general internist,
neurologist, physiatrist, and other subspecialists
(Table 5.1) [1, 9–11]. Most commonly seen
disorders include musculoskeletal disorders,
epilepsy, intellectual disability, speech disorders,
obesity, dysphagia, bladder and gastrointestinal
problems, and dental problems [5, 12, 13].
Patients with more severe functional impairment
and higher GMFCS scores have increasing
problems with age, including disorders

associated with decreased movement such as
osteopenia [5].

Quality of Life

Multiple studies have shown that the reported
health and quality of life of patients with cerebral
palsy is lower compared to non-disabled popu-
lations, particularly in the domains of motor and
social functioning, but better compared to other
diseases such as multiple sclerosis [14–17].
Adults report a deterioration of gross motor
function and quality of life as they age, with the
most decline occurring by the middle of the fifth
decade rather than during the young adult tran-
sition period [14, 16, 18, 19]. Physical function
has a greater effect in adolescent CP patients,
while psychological and emotional aspects play a
greater role in older patients [17, 20]. Other
factors that influence quality of life include sports
participation, chronic pain, chronic fatigue,
deterioration of function, living alone, unem-
ployment, and low sense of coherence [21, 22].
Many cerebral palsy patients separate physical
health from overall health, and one study repor-
ted that the subjective well-being and general
satisfaction of life in a cross section of adults
with CP was not decreased [23].

Transition Issues

Most patients presenting to the general internist
for continuity of care usually have come from a
pediatric institution that provided care involving
a multidisciplinary team, including physical
therapists, occupational therapists, orthopedic
surgeons, physiatrists, and neurologists to pro-
vide coordinated care [1, 9, 24–27]. In addition,
many adult practitioners are unfamiliar with the
unique needs of CP patients and struggle with
dealing with the needs of cognitively limited
patients with limited communication skills,
leading to access issues [24, 28, 29]. The
heterogeneity of the CP population is a chal-
lenge, ranging from autonomous patients with
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normal intelligence to those with severe cogni-
tive deficit requiring coordinated specialty and
supportive care [30]. New clinical and transition
programs are being designed at some pediatric
and adult centers targeting the adult cerebral
palsy patient, but long-term outcomes for these
programs remain limited [31–34].

Cerebral palsy patients find it difficult to
transition because of child-centered providers,
youth and parental reluctance to transition to
adult care, and unease and lack of training
among adult providers in cerebral palsy [35].
The lack of cooperation or communication
between providers, the feeling of abandonment,
and the lack of knowledge or support through
the transition process further complicates this
period of transition [36, 37]. The transition
process also demonstrates a new focus in shift
of care from normalization of function, which is
a primary focus of therapy treatments in child-
hood, to the accommodation of function, which
is increasingly becoming the focus of therapy
across the lifespan [38]. Compared to their
peers, patients with CP lagged behind in several
milestones in achieving independence in tran-
sition, such as housing, employment, and rela-
tionships [39]. In addition, many patients will
remain dependent on parents for both emotional
and financial support, causing stress for both
patient and parents [40, 41].

Medical Issues of CP Patients

Neuromuscular Function Issues

The general internist will co-manage many of the
neuromuscular issues experienced by adults with
cerebral palsy with physical therapists, occupa-
tional therapists, physiatrists, and possibly neu-
rologists and orthopedic surgeons. The Gross
Motor Function Classification System (GMFCS)
is commonly used to describe function in cere-
bral palsy patients (see Box 5.1) [2].

Box 5.1: Expanded and revised Gross
Motor Function Classification System
(GMFCS) for children 12–18 years [2, 51]
GMFCS Level I: Youth walk at home,
school, outdoors, and in the community.
Youth are able to climb curbs and stairs
without physical assistance or a railing.
They perform gross motor skills such as
running and jumping, but speed, balance,
and coordination are limited

GMFCS Level II: Youth walk in most
settings but environmental factors and
personal choice influence mobility choices.
At school or work they may require a
handheld mobility device for safety and

Table 5.1 Common
comorbidities associated
with adults with cerebral
palsy [1, 9–11]

Cerebral Palsy: common adulthood comorbidities

HEENT:
Saliva control
Visual problems
Strabismus
Visual field defects
Myopia
Hypermetropia
Severe visual and hearing impairment
Speech disorders
Poor dental health
Neurological
Epilepsy (severe CP)
Partial epilepsy (unilateral spastic CP)
Sensorineural deafness
Infectious Disease
High rates of infection
Cellulitis and decubitus ulcers
Urinary tract infection (UTI)

Gastrointestinal
Gastroesophageal reflux disease (GERD)
Delayed gastric emptying
Constipation
Bowel and bladder dysfunction
Problems with feeding, swallowing
Bowel motility
Poor nutrition and growth
Psych
Chronic pain
Chronic fatigue
Bone Health
Hip dislocation
Scoliosis
Cervical instability and spinal arthritis
Osteopenia and osteoporosis
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climb stairs holding onto a railing. Out-
doors and in the community, youth may
use wheeled mobility when traveling long
distances

GMFCS Level III: Youth are capable of
walking using a handheld mobility device.
Youth may climb stairs holding onto a
railing with supervision or assistance. At
school they may self-propel a manual
wheelchair or use powered mobility. Out-
doors and in the community youth are
transported in wheelchair or use powered
mobility

GMFCS Level IV: Youth use wheeled
mobility in most settings. Physical assis-
tance of 1–2 people is required for trans-
fers. Indoors, youth may walk short
distances with physical assistance, use
wheeled mobility or a body support walker
when positioned. They may operate a
powered chair, otherwise are transported in
a manual wheelchair

GMFCS Level V: Youth are transported
in a manual wheelchair in all settings.
Youth are limited in their ability to main-
tain antigravity head and trunk postures
and control leg and arm movements.
Self-mobility is severely limited, even with
the use of assistive technology

In patients with cerebral palsy, an estimated
21–43 % were hemiplegic, 29–35 % were
diplegic, and 12–22 % were quadriplegic;
approximately a fifth of adult patients had
dyskinesia [3, 42, 43]. Between 28 and 77 % of
adults with CP reported the use of a wheelchair,
with up to 40 % of wheelchair users being
ambulatory previously [3, 9, 10, 43, 44]. Some
adults with CP have stopped ambulating as they
aged by choice due to fatigue and pain leading to
inactivity, deconditioning, and contractures.
Decline in function may happen early in life, but
up to a fourth of those with CP may show decline
in gross neuromuscular function later into adult
life, with declines occurring between the second
and fourth decade [9, 16, 19, 45]. The decline

may be a function of changes in muscle flexi-
bility, increased spasticity, falls, fractures, pain,
and fatigue [10].

The management of neuromuscular problems
in patients with cerebral palsy requires the
coordination between physical therapy, occupa-
tional therapy, and physiatry [25–27]. The pri-
mary medical therapies include muscle relaxants
and anti-dystonic drugs (Tables 5.2, 5.3) [1, 46,
47]. Baclofen is most often used and has been
very effective; however, sudden withdrawal can
lead to rebound spasticity, seizures, and halluci-
nations [47]. Second-line agents, such as tizani-
dine and dantrolene, are effective in reducing
spasticity, but their use is limited by their adverse
effects. Physiatry will typically be able to assist
with the use of other interventions, such as the
use of botulinum toxin (e.g., Botox®) injections
that have some efficacy in the pediatric popula-
tion, with initial studies in the adult CP popula-
tion also demonstrating some improvement in
function [47, 48]. Botox effects usually peak
within 4–6 weeks but wane after 12 weeks;
patients will need repeated planned injections
every 12 weeks [47]. Physical therapy will be
able to assist in interventions for mobility,
improvements in biomechanics, assistive tech-
nology, and movement dysfunction [27].

More invasive therapies include selective
dorsal rhizotomy, which severs problematic
nerve roots, and intrathecal baclofen pump
placement. Selective dorsal rhizotomies are usu-
ally performed in ambulatory patients and
improve body function and spasticity, but has no
evidence of influence on long-term activity and
participation [1, 49]. Intrathecal baclofen has
been shown to be effective in reducing short-term
spasticity, but its effect on gross motor function,
improvement in comfort, ease of care, and
quality of life is not as well established [50].

Orthopedic Issues

A number of orthopedic issues affect patients with
cerebral palsy, many of which are the result of the
long-standing contractures (see Box 5.2) [45].
Hip displacement is fairly common, affecting up
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Table 5.2 Medical management of patients with dystonia [46]

Medical management of patients with dystonia

Medication Target population Typical dose

Carbidopa–Levodopa Early onset dystonia Begin 1 mg/kg/day divided
BID into TID. Increase by
1 mg/kg/week, up to
5 mg/kg/d for at least
4 weeks

Benzodiazepines Early onset dystonia
Late onset dystonia

Clonazepam: 0.5–10 mg QD
Diazepam: 2–100 mg QD
Lorazepam: 0.5–8 mg QD

Baclofen Craniofacial dystonia
Early onset dystonia

Begin 2.5–5 mg QHS
Increase by 2.5 or 5 mg QD
to total daily dose of 80 mg

Trihexyphenidyl Early onset dystonia
Late onset dystonia

Adults typically tolerate 8–
12 mg QD

Tetrabenazine Tardive dystonia 12.5–200 mg QD

Adapted with permission from Bragg et al. [46]

Table 5.3 Medical management of patients with spasticity [47]

Medication Indication Typical dose Side effects

Baclofen Preferred oral
antispasticity drug

Starting dose 5 mg three times daily;
titration 5–10 mg weekly; maximum
dose 90–120 mg/day divided into
three doses; lower doses in renal
failure; taper by up to 15 mg/week

Weakness, drowsiness, dizziness,
sexual dysfunction, and urinary
incontinence. Sudden withdrawal
may cause rebound spasticity,
seizures, and hallucinations.
Should be used with caution during
pregnancy

Tizanidine Second-line
treatment if
baclofen is not
tolerated or not
effective

Starting dose 2 mg at bedtime;
titration, increased by 2 mg weekly;
maximum dose 36 mg/day divided
into 3 or 4 doses; taper by
4 mg/week

Dry mouth, gastrointestinal
disturbance, hypotension, and
acute hepatitis. Monitor liver
enzymes

Dantrolene Second-line
treatment if
baclofen is not
tolerated or not
effective

Starting dose 25 mg/day; titration,
increase in steps of 25 mg/week;
maximum dose 100 mg 3 or 4 times
daily, taper by 25 mg/week

Hepatotoxicity, weakness,
dizziness, and diarrhea. Monitor
liver enzyme levels

Gabapentin Spasticity
associated with pain

300 mg once daily on day 1, then
300 mg twice daily on day 2, then
300 mg 3 times daily on day 3, then
increased according to response in
steps of 300 mg every 2 or 3 days,
up to maximum of 3600 mg daily

Weight gain, gastrointestinal
disturbance, confusion, depression,
hostility, and sleep disturbances.
Need electrocardiography to
monitor for QT interval
prolongation

Reprinted with permission from Nair and Marsden [47]

5 Cerebral Palsy 73



to a third of patients with cerebral palsy, espe-
cially the non-ambulatory [1, 51]. Hip dislocation
most commonly occurs in patients with
quadriplegia, with nearly half of these hips
becoming painful and affecting function [45].
Asymptomatic hip dislocation can also be seen
with severe spastic quadriplegia and severe
hemiplegia, but the long-term impact is unknown
[51, 52]. Neuromuscular scoliosis affects between
15 and 80 % of patients with CP, particularly the
non-ambulatory and less functional patients [45,
51]. Corrective surgeries such as spinal fusion to
the pelvis with rod insertions have good outcomes
in more than 90 % of cases, with a significant
improvement in comfort, health, and overall
quality of life, but functional improvement was
not as notable [53, 54]. Patella alta causes anterior
knee pain and is more commonly seen in patients
with spastic diplegia, leading to stress fractures,
tendonitis, and subluxations/dislocations [45].
The most common foot deformities include
equinus, planovalgus, and equinovarus/
equinocavovarus, which can lead to functional
issues with gait and pain [55]. Ankle deformities
include valgus and hallux valgus [56].

Box 5.2: Secondary orthopedic condi-
tions [45]

Patella alta
Hip displacement
Spondylosis
Cervical stenosis
Scoliosis
Foot deformities

Correction of musculoskeletal deformities
should take into account the functional needs, pain,
and the overall benefit of surgical correction. In
patients with hip dislocations, surgical correction
should be based upon the presence of pain or
impact on function. Conservative nonsurgical
management should be reserved for asymptomatic
hip dislocation, especially in the non-ambulatory
patient. Scoliosis should continue to be monitored
into adulthood as curve angles may continue to

progress even after skeletal maturity is achieved and
the need for future corrective surgery may need to
be entertained to avoid complications such as
restrictive lung pathologies [51]. For patients with
foot and ankle deformities, a combination of foot
and ankle orthotics, physical therapy, spasticity
reduction, and surgical correction are the mainstay
of therapy [55]. Surgical correction is typically
reserved for patients with significant deformity,
pain, or inability to use orthotic and modified shoes
[57, 58]. Due to chronic abnormal gait and move-
ment, management of acquired degenerative chan-
ges of the knee and the hip must also be managed
by the generalist [58]. Collaborative management
between orthopedic surgery, physical therapy, and
physiatry is necessary to assure management with
the focus on improvement in function.

Osteopenia

Patients with cerebral palsy are at increased risk
for a number of normal conditions associated
with aging in the general population. These
conditions need to be monitored for and treated,
as they are associated with increased morbidity.
One such condition that is common in cerebral
palsy is poor bone health (osteopenia and
osteoporosis) and the risk for fracture associated
with low bone mineral density. Low bone min-
eral density is often found much earlier in cere-
bral palsy patients than the general population
[59, 60]. Physicians caring for adults with cere-
bral palsy need to be aware of this and consider
early screening and intervention.

Risk factors for developing low bone mineral
density in patients with cerebral palsy include
poor nutrition, greater severity of neurologic
symptoms, non-ambulatory status, poor vitamin
D and calcium intake, and periods of immobility
[61]. Thus patients with more severe motor
dysfunction, those who are non-ambulatory, and
those with nutritional issues are probably the
ones in whom early screening is most likely to be
of benefit. Unfortunately, there is not enough
data available to develop a standard recommen-
dation for screening in the cerebral palsy popu-
lation. Existing risk stratification tools used in the
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general adult population have not been studied in
cerebral palsy. Physicians should use their
judgment and knowledge of the risk factors and
consider bone density testing even in high-risk
young adults.

If screening is to be done, dual-energy X-ray
absorptiometry (DEXA) scans would be the test
of choice. One potential challenge for this is that
many cerebral palsy patients are not capable of
being positioned for all of the images typically
obtained in this assessment. Cost and insurance
coverage of this test should also be considered.

Treatment of low bone mineral density in
cerebral palsy should involve three combined
approaches. First, nutritional interventions are
important. Both vitamin D and calcium supple-
mentation and overall nutrition are important for
promoting higher bone density, so in addition to
advising supplements, ensuring adequate overall
caloric intake should be done. Increased physical
activity is also helpful in improving bone den-
sity. Exercise regimens under the guidance of a
therapist should be considered for patients diag-
nosed with osteopenia [61]. Finally, studies in
cerebral palsy patients suggest a benefit from the
use of bisphosphonates [62–66]. Bisphosphonate
therapy increases bone mineral density in chil-
dren with cerebral palsy and osteopenia. Adult
studies have not been done and no definitive
guidelines exist, but treatment with bisphospho-
nates can be considered in adult cerebral palsy
patients, although the consequences of long-term
use of bisphosphonates are not understood.
Co-management with an endocrinologist may be
helpful.

Pain

Pain is a common and important problem in adults
with cerebral palsy. Multiple studies suggest that
up to two-thirds of patients with cerebral palsy
suffer from pain in one or more sites of longer than
3 months duration [67]. Thus the majority of adult

cerebral palsy patients meet the criteria for suffering
from chronic pain. The incidence of chronic pain in
cerebral palsy increases with increasing age [68].
Back pain is the most common site of pain with hip
and leg pain being the next most common [69].

The source of pain is mostly from the underly-
ing movement impairments of the condition,
spasticity, and joint deformity. Other orthopedic
causes include scoliosis, joint subluxation, joint
dislocation, and degenerative arthritis. Low bone
mineral density can lead to fracture. Dental pain is
common as well since many patients have dental
disease and lack access to dental care. Gastroin-
testinal causes of pain are common including gas-
trostomy tube site pain, constipation, and pain from
gastroesophageal reflux. Pain from pressure sores
and skin injury in less mobile patients and those
with poor nutrition are common as well [67].

Evaluation and management of pain in cerebral
palsy is best undertaken with a detailed history and
examination to determine the cause of the pain. If
feasible, specific interventions for the underlying
cause, such as repair of dental issues and treatment
of gastroesophageal reflux, should be undertaken.
Otherwise, management of pain in cerebral palsy
should be done according to the principles used to
treat all chronic pain.

There is little specific data on what works to
treat pain in cerebral palsy patients. Improved
coping strategies such as task persistence and
attention diversion and avoidance of catastrophic
thinking seem to be associated with better pain
control [70]. As in all chronic pain management,
there is a role for counseling-based interventions.
Exercise is also useful as an intervention for pain
management [71, 72].

Use of medications in the management of pain
in patients with cerebral palsy is best done by
treating the underlying cause such as spasticity
and dystonia, as described earlier. Nonsteroidal
anti-inflammatory medications are also useful.
Narcotic pain medications, as in any form of
chronic non-cancer pain, should be used judi-
ciously and as a last resort.
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Gastrointestinal Issues

There are four common gastrointestinal issues
associated with cerebral palsy: gastroesophageal
reflux disease (GERD), swallowing concerns,
nutrition, and bowel function. Their impact can
range from mild to severe. They can be a source
of pain, have an impact on function and partici-
pation, and impact risk for morbidity and mor-
tality. Thus screening for and management of
gastrointestinal issues in adult cerebral palsy
patients is an important aspect of care.

Dysphagia and difficulty swallowing are
common [73]. These issues are frequently diag-
nosed in childhood and often infancy, with
common presenting symptoms including poor
feeding, choking, and spitting. Assessment of
swallowing is most commonly done by
video-assisted swallowing testing sometimes
combined with upper gastrointestinal imaging
when esophageal reflux is also suspected [74,
75]. Speech therapy is the most common inter-
vention. Placement of a gastrostomy tube is done
when swallowing issues present too great a risk
for aspiration, or inhibit adequate nutrition.
While most often identified and treated in
childhood, adults with CP sometimes will present
with new or worsening complaints of dysphagia.
Such complaints are often related to the under-
lying motor issues of CP exacerbated by factors
that lead to decreased functioning such as acute
illness or poor nutrition. They can be caused
though by any typical adult illness associated
with dysphagia. Adult providers should monitor
their patients for swallowing issues.

Gastroesophageal reflux is very common in
cerebral palsy. It can present at any age as simple
heartburn, respiratory symptoms, or as anemia
alone [75]. Because reflux is related to the central
developmental brain injury and resulting motor
dysfunction, it can be refractory to medical
therapy. Despite this, the initial intervention is
acid blockade with H2 receptor blockers or pro-
ton pump inhibitors. In severe, refractory cases
fundoplication should be considered, especially
if comorbid complications develop such as
recurrent aspiration pneumonitis or pneumonia
[73].

Constipation is common in cerebral palsy. It
results from delayed colonic transit and incoor-
dination of the anal sphincter and pelvic floor
musculature [76, 77]. It is often exacerbated by
immobility and dietary factors. Treatment of
constipation should include dietary fiber, hydra-
tion, and when needed the use of osmotic laxa-
tives or stimulants [78].

Poor nutrition is also common in cerebral
palsy patients. Typically, it is due to other gas-
trointestinal issues, particularly dysphagia. Due
to impacted mobility and activity levels, partic-
ularly in more severe cases of cerebral palsy,
estimating ideal metabolic needs can be chal-
lenging. Delivery of nutrition is also problematic.
Many patients are entirely or partially fed using
gastrostomy tubes. Assessment of nutritional
status, tracking of weight with attention to peri-
ods of weight loss, and collaboration with a
nutritionist are recommended in managing adults
with cerebral palsy [73].

Immobility-Related Issues

Urinary Dysfunction and Urinary Tract
Infections
An estimated 16–60 % of cerebral palsy patients
have some degree of urinary incontinence [79–
82]. Patients at highest risk include those who are
obese, non-ambulatory, and have higher GMFCS
scores [79, 82, 83]. Incontinence interfering with
life is commonly seen in both men and women.
While men often complain of urgency, women
were more likely to leak with cough, exercise, or
sneezing [82]. Conservative nonsurgical man-
agement of urinary dysfunction is successful in
75–91 % of CP patients, including toileting
education, medications such as oxybutynin,
padding and perineal hygiene and, when needed,
clean intermittent catheterization for bladder
management [80, 83].

Urinary tract infections are most often seen
with poor perineal hygiene and the use of an
external urinary collection device or an indwel-
ling Foley catheter [79]. Management of acute
urinary tract infections should be based upon
established guidelines for urinary tract infections
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in the general population and local antibiotic
resistance patterns and should be considered
complex urinary tract infection in patients with
CP [84]. Prevention of urinary tract infections
should include good conservative management
of urinary dysfunction and avoiding the use of
indwelling Foley catheters for urologic manage-
ment of incontinence.

Skin Breakdown and Infections
Cerebral palsy patients who are quadriplegic and
have significant limitations in mobility are at risk
for complications associated with skin break-
down. While literature in the ambulatory
non-hospitalized cerebral palsy patient is limited,
it is well established that patients with CP
admitted to the hospital are at risk for
skin-related complications [85]. Most commonly,
post-surgical infections after spinal fusion were
due to gram-negative bacilli [86]. About 21 % of
paraplegic and 23 % of quadriplegic patients
have pressure ulcers, commonly affecting the
sacrum, ischium, and the heel [87, 88]. Man-
agement of pressure ulcers requires appropriate
staging using the European Pressure Ulcer
Advisory Panel (EPUAP) guidelines. Nonsurgi-
cal management by general internists should be
in consultation with a wound care provider and
often includes hydrocolloid and hydrogel dress-
ings for stage I and stage II ulcers. Complex
stage II ulcers and higher should be managed
with a wound care provider, and recalcitrant
ulcers typically will require co-management with
a plastic surgeon [88, 89]. Suspicion for an
infected ulcer should include workup for poten-
tial osteomyelitis, including evaluation of
inflammatory markers, blood cultures, and
appropriate imaging such as MRI (care should be
taken for those who have prior rod placement).

Obesity and Cardiometabolic Risk
Compared to other disorders with cognitive and
physical disabilities, patients with cerebral palsy
generally have lower BMIs and rates of obesity
[90, 91]. Estimated obesity rates range from 9.7
to 41.5 %, with prevalence rates increasing in
many countries, most notably in the US (from 7.7
to 16.5 %) [91–95]. Obesity risk was seen more

in female, hemiplegic, and ambulatory patients
[93, 94]. Non-ambulators were more likely to be
underweight [93]. Cerebral palsy patients may
have a degree of muscle atrophy and decreased
bone density, and despite a normal BMI, actually
have excess body fat. Coupled with the relative
sedentary lifestyle, CP patients may have
increased cardiovascular mortality at “normal”
weights [96]. New research suggests the need for
lower BMIs to predict cardiometabolic risk for
patients with limited mobility, such as BMI of
20 kg/m2 for boys and 19 kg/m2 for girls, and
suggests that waist circumference (80 cm for
women, 94 cm for men) and waist-to-hip ratios
may be a better predictor for cardiometabolic risk
for hypertension and dyslipidemia in adults [96–
98]. Mortality due to cardiovascular diseases is
the most common in the oldest age groups, but
there is substantial excess mortality from
ischemic heart disease and cerebrovascular dis-
eases in those under 35 years [6]. An estimated
20 % of ambulatory adults and 28.6 % of
non-ambulatory adults have metabolic syndrome.

Management of obesity in patients with neu-
romuscular disability is focused on lifestyle
changes and improvement in function. Patients
with spastic cerebral palsy, especially lower
functioning patients, are sedentary and are less
likely to participate in moderate to vigorous
physical activity [92, 99]. Moderate physical
activity has shown improvement in waist–height
ratio, waist circumference, systolic and diastolic
blood pressure, and is encouraged, especially for
ambulators [92]. Activities such as interval
training and strength and aerobic training have
shown short-term improvement and positive
trends [100]. Other medical weight management
treatments, including the use of metformin,
phentermine, and topiramate, have not been
studied in the CP population. The role of bariatric
surgery has not been established in these patients,
but a small case series of patients with neuro-
muscular disability did show some short-term
weight benefit [101]. Patients at risk for the
development of metabolic syndrome or cardio-
vascular risks should be screened using
evidence-based guidelines, such as guidelines
published by the United States Preventive
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Services Task Force, American Diabetes Asso-
ciation, and the American College of Cardiology,
and managed appropriately.

Vision, Hearing, and Communication

Vision, hearing, and communication can all be
affected in patients with cerebral palsy. Vision
and hearing problems may develop later on in
adulthood, whereas communication issues are
more likely to be noted early in childhood [10].
Regardless, adult providers should screen for
deficits in all three of these areas during routine
health assessments. Vision and hearing testing
should be ordered whenever any concern is
noted.

Dysarthria is the most common cause of
communication limitations in cerebral palsy
patients. Dysarthria is caused by interference
with the muscle function related to speech pro-
duction [10]. It is worth noting that receptive
communication issues can also occur in cerebral
palsy patients with comorbid intellectual dis-
ability. Speech therapy is the first intervention for
dysarthria. Studies have suggested that intrathe-
cal baclofen can improve dysarthria. Finally,
assistive technology should be considered in
more severe cases. In line with the goal of
focusing on function, addressing communication,
vision and hearing deficits should be a priority of
managing adults with cerebral palsy.

Psychosocial and Mental Health Issues

For young adults with CP, psychosocial
well-being improves as patients age, although
psychosocial well-being is not strongly associ-
ated with overall functional status [15, 102].
Participation by cerebral palsy patients of normal
intelligence in daily activities and in social roles
(i.e., leisure activities, community living, and
employment) is more restricted, especially in
those with lower motor function, advanced age,
and lower education level [103]. Nearly,
two-thirds reportedly have difficulty with
mobility, recreation, and housing, and nearly half

have difficulties with personal care and employ-
ment [104]. Loneliness in patients with cerebral
palsy was noted to be higher than in the general
population [105]. Patients with CP are more
likely to participate in leisure activity if mobility
is good and if the environment facilitated leisure
(such as adaptive transport, services, and com-
puter aides) [106].

Educational attainment is possible for many
patients with cerebral palsy, with a good proportion
completing high school and college with appropriate
support systems and accommodations [43]. While
many who are completing undergraduate courses
have received helpful accommodations such as
individualized educational plans (IEPs) and Sec-
tion 504 plans, including access to speech and
occupational therapy, young adults must discuss
with colleges and higher education institutions
continuation of their services including test accom-
modations [9]. Completion of community college or
supplemental job training does improve the chances
for employment opportunities. For patients with
developmental disabilities who are unable to con-
tinue onto higher education, special education high
schools end at age 21 years and can provide a useful
bridge to additional adult educational enrichment
programs in the community [9]. Employment for
those with a college education is nearly twice more
likely than in those with only a high school degree
or less, and the rate of employment decreases as
patients with disabilities age [107].

Employment rates remain low, with reported
rates between 10 and 48 % [9, 42, 43, 106].
Patients with higher IQ, higher education, better
mobility, supportive family, improved physical
health, decreased pain, completion of regular
high school, improved speech ability, and normal
hearing and vision are more likely to have reg-
ular employment [9]. Nearly half of young adults
with CP were employed by 20–24 years of age,
which is still lower than the non-CP population.
Patients with more severe GMCFS rates were
less likely to be employed, and nearly 25 %
experienced some sort of medical or physical
limitation during employment [108]. Accommo-
dations in the workplace for older CP patients are
essential to reduce the early employment loss,
and the need to develop vocational rehabilitation
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plans for employment needs throughout the
lifespan is necessary [107].

For living arrangements, approximately 60–
80 % of young adult CP patients live with their
parents, while approximately 60 % of older CP
patients in the 30–40 years of age range live
independently [43]. Among the older CP adults,
approximately 20–28 % are either married or live
with a partner. However, at least 60 % report
difficulties with mobility, recreation, and hous-
ing, and about a fourth reported issues with
personal care and employment [104]. Patients
with more severe forms of spastic cerebral palsy
and with developmental disabilities can often
reside in group homes and assisted living
arrangements [9, 43].

Reproductive Health and Sexuality

As cerebral palsy patients mature through young
adulthood, they actively participate in healthy
relationships and are actively engage in sex.
Between 52 and 76 % of young adults with CP
report having been in a relationship, with a quarter
reporting being in a current relationship [109–111].
A little over half of young adults with CP report
being sexually active, but compared to
non-disabled peers, rates of experiences are lower
[110–112]. Social barriers to starting a relationship
include lack of self-confidence, being treated dif-
ferently, and physical disabilities; nearly half also
felt that it was difficult to find a partner due to the
disability itself [113]. Physical obstacles include
spasticity, difficulty with spreading legs and pelvic
tilt, increased stiffness of joints and muscles, and
fatigue [112, 113]. Most CP young adults have
received sexual education regarding reproduction,
birth control, and sexually transmitted diseases,
mostly through school, parents, pamphlets,
radio/television, and peers, but often not by provi-
ders [112, 113]. Generalists should provide
appropriate preventative care for CP adults,
including education regarding sexuality, treatment,
and evaluation of sexual difficulties and prevention
of sexually transmitted diseases.

During pregnancy, women should be coun-
seled regarding the complications associated with
pregnancy, including falls, urinary tract and
bladder problems, mobility issues associated
with wheelchair use, worsening shortness of
breath, increased spasticity, and bowel manage-
ment difficulties [114]. Spasticity does worsen
with pregnancy, and the teratogenic effects of the
medications are not well established. Many of the
antispasmodic medications are secreted in the
breast milk, and should be used cautiously in
breastfeeding mothers [47]. For CP patients
during delivery, a paucity of evidence is avail-
able regarding the use of spinal anesthesia,
although a few case reports have demonstrated
its safe use without complications [115].

Conclusion

Overview and Recommendations
for Practice

1. The goal of therapy for adults with CP should
be to maximize function even if accomplished
through the use of assistive technology so that
these individuals can achieve their life goals.

2. Internists should familiarize themselves with
the treatments for the neuromuscular com-
plications of CP, be comfortable medically
managing dystonia and spasticity with oral
medications, and identify referral sources for
more invasive treatments if required
(“Appendix”).

3. Management of adults with CP should
include surveillance for the common com-
plications associated with cerebral palsy as
listed in Table 5.1.

4. Adults with CP should receive all the normal
counseling and preventive health measures
appropriate for their age.

5. Important partners in managing adults with
CP should include a physical therapist, a
physiatrist, and orthopedist, and other spe-
cialists as needed based on the individual’s
unique problems.
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Appendix

Cerebral palsy (CP) condition fact sheet

Definition Cerebral palsy is defined as a group of permanent disorders
affecting development of movement and posture causing activity
limitations and attributed to nonprogressive injury of the
developing fetal or infant brain
• This encompasses a broad spectrum of conditions with diverse
symptoms and presentations

• Symptom classification usually divides patients based on the
primary motor symptom: spasticity, dyskinesia, athetoid, or
ataxic cerebral palsy

• Another classification is by the affected extremities, dividing
cerebral palsy into diplegic, hemiplegic, and quadriplegic
groups

• Individuals may or may not have co-occurring intellectual
deficits

Epidemiology • Cerebral palsy occurs in 2–3 of 1000 children born
• The prevalence of cerebral palsy has been mostly stable over
time

• Risk factors for cerebral palsy include prematurity and low
birth weight

• Most infants born with cerebral palsy will live into adulthood
• It is estimated that there are about half a million adults with
cerebral palsy living in the US

• Life expectancy of adults with cerebral palsy is less than that of
the general population though a significant percentage of
patients reach age 50 and older

Special considerations Individuals with cerebral palsy have high rates of comorbid
physical and mental health conditions, including the following:

• Speech disorders
• Poor dental health
• Epilepsy
• Decubitus ulcers
• Urinary tract infections

• Bladder dysfunction
• Constipation
• Chronic Pain
• Orthopedic concerns
• Poor nutrition

The goal of therapy for adults with CP should be to maximize
function even if accomplished through the use of assistive
technology so that these individuals can achieve their life goals
Adult providers should familiarize themselves with the
treatments for the neuromuscular complications of CP, be
comfortable medically managing dystonia and spasticity with
oral medications, and identify referral sources for more invasive
treatments if required
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Resources for Family with Cerebral
Palsy

• United Cerebral Palsy: www.ucp.org.
• Centers for Independent Living: http://www.

ilru.org/projects/cil-net/cil-center-and-
association-directory.

• The CP Group—A Group for Adults with
Cerebral Palsy: http://www.thecpgroup.org/
home.
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6Childhood and Adolescent Cancer
Survivors

Nirupa Jaya Raghunathan, Larissa Nekhlyudov
and Linda S. Overholser

Case Presentation

AD is a 25-year-old female who presents for
evaluation in the process of transitioning to an adult
primary care provider. She reports that she was
previously diagnosed with acute lymphoblastic
leukemia (ALL). She is not sure about the details of
her history, but she brought with her a copy of her
treatment records that her mother previously
obtained for her. At 5 years of age she presented
with irritability and bruising noted by her parents.
She was found to have an elevated white blood cell
count (WBC) with blasts on peripheral smear.
Bone marrow biopsy was consistent with ALL.
A lumbar puncture was negative for leukemia.
Records indicate that she was treated on a regimen
that included doxorubicin (cumulative dose of
350 mg/m2), dexamethasone, vincristine, intra-

venous and intrathecal methotrexate, ara-C, L-
asparaginase, and 6-mercaptopurine, all adminis-
tered over a 2-year time period. Based on a high
WBC count, she was considered to be at high risk
for recurrence and was treated additionally with
cranial radiation at a total dose of 2400 cGy.
Complications during therapy included neutrope-
nia, cellulitis, and pancreatitis thought to be sec-
ondary to L-asparaginase. She received several
blood product transfusions during her treatment.
She finished treatment at the age of 7 years.

Her medical concerns since her treatment
include cataracts in both eyes for which she
follows with ophthalmology, with no surgery
planned at this time. She reports irregular men-
ses, currently managed on oral contraceptive
pills. She also has intermittent headaches for
which she takes an occasional ibuprofen.

During her 2-year treatment, her mother drove
her to the Boston area from Maine. She was often
away from her friends and school. She has two
sisters, who are 4 and 6 years older than her. They
lived at home with their father during her treatment.
After her treatment was completed, she returned to
elementary school but experienced difficulties in
school and required additional assistance. During
her teenage years, she continued to struggle in
school and also in social situations. While her sis-
ters understood her illness, she felt that they were a
bit distant. She was aware that as she got older, she
did not look like her sisters, who were taller and
thinner than she was. She began using alcohol
around age 15. At this time, psychological
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counseling was suggested and this was thought to
have been helpful. She began focusing on artwork,
finding this to be a great way for her to express
herself and her emotions.

She has not been followed in oncology for
about 5 years as she has found it to be quite diffi-
cult to travel to Boston to continue to receive her
follow-up there. She is working as a receptionist in
a gym in Maine. She is single and denies tobacco
or alcohol use. She is planning to move to New
York City to pursue art studies. She does not cur-
rently have a job lined up in New York but plans to
search for one when she relocates.

At her mother’s request, she presents for this
initial evaluation just to “make sure all is okay”
before she relocates. She is not sure about
insurance as she will be leaving home and may
not be able to remain on her parents’ health
insurance plan. On further questioning, she was
not aware that she can remain on her parents’
insurance under the Affordable Care Act (ACA).

Review of systems reveals no additional con-
cerns. There is no family history of malignancy,
though family history is notable for diabetes mel-
litus and hypertension on her maternal side.

On physical examination, she is a
well-appearing woman in no acute distress. You
note microcephaly in relation to her body size,
with thinning hair and alopecia. Her height is
4 ft. 10 in., and her body mass index (BMI) is
30 kg/m2. She has small cataracts bilaterally, her
throat is clear, and her ears are normal. Her neck
is supple with no palpable thyromegaly, thyroid
masses, nor lymphadenopathy. Heart rhythm is
regular, with no murmurs, and carotid arteries are
without bruits. Her lungs are clear to ascultation.
Her abdomen is soft and nondistended with no
palpable masses nor hepatosplenomegaly.
Extremities are without edema, and she has
normal distal pulses. Neurological examination is
unremarkable with a normal sensory and motor
exam. She completed a screening psychosocial
instrument that suggests depression and anxiety.
Gynecological examination is unremarkable.

Laboratory evaluation reveals normal blood
count, serum creatinine, electrolytes, and
thyroid-stimulating hormone, with a borderline ele-
vation of serum glucose and total cholesterol level.

Case Discussion

This patient is a long-term survivor of childhood
cancer, treated with multiagent chemotherapy as
well as cranial radiation. This evaluation allows
for an initial discussion of survivorship care
planning and the importance of long-term
follow-up and health promotion, setting the
stage for risk-based care. Because treatment
information is available for review, some rec-
ommendations can already be made.

Current issues are as follows.

Risk and Surveillance for Recurrence
of Primary Cancer

The patient is close to 20 years postdiagnosis and
18 years out from completion of her therapy.
Though she had a high WBC count on initial
presentation (which is a risk factor for recur-
rence), given she is more than 10 years since
therapy completion, her risk of recurrence of
ALL at this time is low. Though there are no
current specific recommendations for surveil-
lance of her original ALL and her current risk for
recurrence is low, she is advised to continue to be
vigilant and report any new or unusual symptoms
to a healthcare provider.

Management and Surveillance for Late
Effects of Therapy

The late effects of chemotherapy will first be
considered. Her regimen included doxorubicin,
which is an anthracycline chemotherapeutic
agent and as such is associated with cardiomy-
opathy. This is an example of a late effect, a
medical condition that develops some time after
the original exposure. Based on current guideli-
nes, given the age of the patient and dose of her
exposure, yearly echocardiograms would be
recommended. Closer monitoring is also recom-
mended during pregnancy, as will be discussed
in greater detail later in this chapter. Her regimen
also included vincristine, which may be associ-
ated with peripheral neuropathy, though not
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likely to develop at this time as this is more
typically a long-term effect, a medical condition
that arises at the time of treatment exposure and
persists over time. Intrathecal methotrexate may
be associated with neurocognitive late effects.
Hepatitis is also associated with methotrexate,
though typically earlier in the course of treat-
ment. She received steroids, which may be
associated with bone loss as well as cataract
formation. Her cataracts should be closely mon-
itored by an ophthalmologist. While an assess-
ment of bone density may be considered, unless
management may change based on results, it is
not routinely recommended. The patient had
pancreatitis as a treatment complication of L-
asparaginase, but this condition should not be
recurrent after completion of treatment. Her other
chemotherapeutic agents are not typically asso-
ciated with late effects.

She also received cranial radiation. Radiation
therapy is associated with a number of potential
late effects including secondary malignancies in the
area of radiation involving the skin, subcutaneous
tissue, and organs. As such, she is at risk for skin
cancer as well as precancerous skin lesions and
should be monitored for this as well as advised to
take precautions such as using sunscreen diligently.
She is also at risk for soft tissue and other malig-
nancies in the involved field of radiation; benign or
malignant meningiomas are examples of this with
cranial radiation. Close attention should be paid to
her headaches, and if any worsening of headaches
or development of associated neurologic symptoms
is noted, consideration should be given to imaging
with magnetic resonance imaging (MRI) of the
brain. Vascular complications, such as strokes
arising from damage to the carotid arteries, could
occur as well. Oral contraceptives, if considered,
should be used with caution. Thyroid dysfunction,
thyroid nodules, and thyroid cancer are all associ-
ated with cranial radiation that could have included
the neck region. Further, central endocrinopathies,
including derangements in growth hormone, thy-
roid function, and the glucocorticoid axis, may
occur over time due to radiation effects on the
pituitary gland. Individuals with a history of ALL
and specifically a history of cranial radiation

therapy traditionally used as part of ALL treatment
are at a higher risk of metabolic syndrome com-
pared with their peers. A consultation with an
endocrinologist could be considered. She can also
be referred for hearing evaluation if clinically
indicated. Radiation therapy further increases her
risk for cataracts.

She received blood products, though in an era
after routine testing of blood products for human
immunodeficiency virus (HIV), hepatitis C, and
hepatitis B was implemented. It might be rea-
sonable to consider screening for hepatitis C as
well as an assessment for iron overload with a
serum ferritin level.

Psychosocial Concerns

She has had a number of issues related to
academic progress in school as well as con-
cerns with family and social functioning since
her diagnosis and treatment. She has been to
therapy in the past and is currently still having
depressive symptoms and anxiety. These are
common in young adult survivors of cancer
and should be recognized and closely moni-
tored. She may benefit from medication man-
agement, referral to a mental health provider,
or other strategies for self-management. Since
she is moving to a new city, she might be at
risk for worsening of her functioning in the
absence of a support network. She may benefit
from connecting with others who have experi-
enced cancer at an early age, perhaps at a local
cancer center or through online resources. She
may have already undergone neuropsycholog-
ical testing and, if so, those records could help
shed some light on clarifying diagnoses and
planning a strategy for management. If not
already done, this could be considered at this
point.

Under the ACA, she can remain on her par-
ents insurance until the age of 26 years. She
should be sure to get appropriate information
from her parents or from another trusted resource
in the practice or in the community such as a
social worker.
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Health Promotion

The patient is at risk for a number of medical
conditions including obesity and metabolic syn-
drome. Healthy lifestyle habits and close moni-
toring of serum glucose, lipids, blood pressure,
and body mass index are recommended. She will
need regular follow-up with a primary care pro-
vider, routine dermatologic evaluation, and reg-
ular dental care.

Overview

Definition and Epidemiology
of Childhood Cancers

Childhood and adolescent cancer is defined as
any malignancy diagnosed before the age of 20
and treated with cancer therapy [1]. The number
of survivors of pediatric cancers in the US and
worldwide has grown significantly over the past
half century, largely due to the development of
increasingly effective treatments. Surveillance,
epidemiology, and end results (SEER) data show
that patients diagnosed before age 20 years of
age now have a 5-year (5-yr) survival of more
than 80 % in contrast to only 50 % just 35 years
ago [2]. This improved survival has translated
into more than 380,000 childhood and adolescent
cancer survivors living in the US as of January 1,
2010 [3]. With the improved survival in this
population has come a growing recognition of
treatment-related late effects. These late effects
confer an increased rate of mortality as well as
morbidity in the form of chronic health condi-
tions [4].

The Institute of Medicine (IOM) considers
childhood cancer according to 12 different cate-
gories. They are, briefly, leukemias, central nervous
system tumors, lymphomas, carcinomas/malignant
epithelial neoplasms, germ cell/gonadal neoplasms,
soft tissue sarcomas, malignant bone tumors,
sympathetic nervous system tumors, renal tumors,
retinoblastoma, hepatic tumors and, last, other
unspecified cancers. The characteristics of each of
these cancer types are described further in the IOM
report “Childhood Cancer Survivorship: Improving

Care and Quality of Life” [5]. Cancer therapy may
include chemotherapy, radiation therapy, surgery,
and bone marrow transplant. There is also growing
use of immunotherapies for certain cancer types.
The spectrum of cancer therapy also includes blood
products, supportive medication for side effects
including steroids as well as anti-infective and
marrow-stimulating medications. While cancer
therapies halt the progression of cancer, among
those who survive cancer, chronic medical condi-
tions arise due to late and long-term effects of such
therapies. To review, late and long-term effects are
medical conditions, including psychosocial
comorbidity, that develop acutely during treatment
and persist (long-term effects), or that develop
many years after treatment exposure (late effects).

Pathophysiology of Chronic
Conditions Among Cancer Survivors

In considering the varied therapies that a cancer
patient might receive, the conferred late effects are
largely related to a “field” effect—the tissues
exposed (such as skin, subcutaneous tissue, and
underlying organs) to therapy, whether normal or
cancerous, are at highest risk for late effects [5].
Host factors such as the age of exposure, gender,
pubertal status, family history of illness, or current
health behaviors may affect the presentation and/or
severity of the late effect. Cytotoxic chemotherapy
is intended to kill cancer cells; its systemic
administration often leads to effects on normal cells
as well. Some classic examples include cardiomy-
ocyte damage due to anthracyclines such as dox-
orubicin, peripheral neuropathy from platinum-
based therapies, and gastroenteritis at the time of
chemotherapy administration [6–11]. Radiotherapy
is generally administered only to cancer tissue; still,
even with advances in radiotherapy modeling, local
normal tissue often receives high doses of radiation
through scatter, leading to inflammation, fibrosis,
and/or tissue destruction [5]. Hormone therapies are
used frequently with hormone-sensitive cancers
such as breast cancer. This treatment modality is
much less commonly used in pediatric cancers,
noting that when they are, hormone therapies can
lead to disruptions of the endocrine system [1].
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Surgical resection of cancer can lead to anatomical
disruption of normal structure and scarring. For
example, in a patient with resection of brain cancer,
there can be significant residual neurological
complications. For a patient with significant lym-
phatic and bone resection for a pelvic sarcoma
there can be remnant lymphedema and muscu-
loskeletal abnormalities [1]. Targeted therapies, like
immunotherapies, were largely created to minimize
systemic effects; still, some of the targeted path-
ways are nonspecific. For example, therapy tar-
geting vascular endothelial growth factor (VEGF)
receptors on cancer cells can have the additional
effect of inducing thrombosis in normal vessels [6,
12].

Common Chronic Adult Conditions
in this Population

Over the past three decades, several cohort
studies, such as the Childhood Cancer Survivor
Study (CCSS) [13], the St. Jude’s Life cohort
study [14], and the British Columbia cohort [15],
have provided instrumental information about the
effects of cancer treatment on the development of
chronic conditions among adult survivors of
childhood cancer. This forms the basis for much
of what we have learned about long-term sur-
vivorship in this population.

Childhood cancer survivors are at risk for
premature morbidity [4, 16]. It has been esti-
mated that by 45 years of age, 95 % of childhood
cancer survivors have at least one chronic health
condition, and 80 % have a condition described
as serious or life-threatening [17]. While the risk
of primary cancer recurrence decreases as on
children and adolescents age, their risk for other
medical morbidities outpaces their peers without
a history of cancer. Examples of such conditions
include important endocrine, cardiac, pulmonary,
and neurocognitive conditions discussed in this
section [4, 17–22]. In addition to medical mor-
bidity, individuals with a history of childhood
cancer are considered to have higher risks of
premature death, with the most likely causes
being from secondary cancers as well as cardiac
and pulmonary conditions [23–26]. Studies in

this population indicate that survivors are 3.3
times more likely than their siblings without
cancer to have any chronic condition and 8.2
times more likely to have a severe condition, [4]
and recent evidence suggests that this disparity in
health risks persists as individuals age [27].

In this chapter, a few of the more prevalent
conditions that may be identified and are relevant
to the presented case are discussed. This chapter
is not meant to be inclusive of all potential
chronic medical conditions among adult sur-
vivors of childhood cancer. Further, the field of
cancer survivorship continues to evolve as new
data emerges. We provide resources that clini-
cians will be able to use for future reference as
survivorship research advances. A most valuable
resource is the Children’s Oncology Group
Long-term Follow-up Guidelines for Survivors of
Childhood, Adolescent, and Young Adult Can-
cers (COG LTFU Guidelines), found online at
www.survivorshipguidelines.org [28]. This set of
recommendations reviews potential late effects as
organized by treatment exposure, such as
chemotherapy and radiation. The use of these
guidelines is further described in the following
sections.

Endocrine Concerns
Endocrinopathies occurring as late and long-term
effects of childhood cancer are prevalent and
varied. Effects on various hormonally active
organs can be related to direct effects, for
example direct tumor invasion or surgery, radi-
ation directly to the affected organ systems (i.e.,
pituitary gland), or chemotherapeutic agents.
Thyroid hormone derangements, growth hor-
mone deficiency, and risks for premature meno-
pause are examples. A discussion of the
endocrine late effects as it relates to fertility and
reproduction follows in the “Special Issues in
Adolescent and Young Adult Transition” section
appearing later in this chapter. Long-term
follow-up studies in this population to date
indicate that radiation therapy exposure, includ-
ing total body irradiation in preparation for bone
marrow transplant, and alkylating agents appear
to confer the highest risk for various endocrino-
pathies [29, 30].

6 Childhood and Adolescent Cancer Survivors 91

http://www.survivorshipguidelines.org


In regard to disorders of the
hypothalamic-pituitary axis (HPA), growth hor-
mone deficiency, precocious puberty, and central
hypothyroidism are the most prevalent. Cranial
radiation therapy is considered to be the primary
risk factor. Total dose of cranial radiation therapy
and increasing time after exposure appeared to be
the most important pieces of information to
consider when evaluating risk [31, 32]. Growth
hormone deficiency is known to be associated
with undesirable body fat composition, dyslipi-
demia, and reduced bone density and is impor-
tant to recognize as a potential contributing risk
factor for morbidity in adults [33]. The benefits
of growth hormone replacement in adults with a
history of childhood cancer has not yet been
proven to reduce long-term morbidity or mor-
tality but may improve both quality of life and
risk factors for disease such as osteoporosis or
metabolic syndrome [34–36]. Consultation with
an endocrinologist would be prudent if such
therapy is being considered.

Disorders of the thyroid gland are common in
adults with a history of pediatric cancer. Radia-
tion appears to be the major culprit, whether it is
cranial irradiation resulting in central hypothy-
roidism or primary hypothyroidism related to
direct effects on the thyroid gland. As a late or
long-term effect, primary hypothyroidism occurs
more frequently than central hypothyroidism
[29]. The risk for hypothyroidism approaches
50 % at 20 years of follow-up in individuals who
were treated for Hodgkin’s lymphoma, where
radiation to the neck and chest area are common
modalities for treatment [37]. Risk does not
appear to plateau over time. Hyperthyroidism can
also occur but is less frequent than hypothy-
roidism [38]. In addition to functional thyroid
disorders, both thyroid nodules and thyroid
cancer are seen more commonly in individuals
with a history of treatment for childhood cancer.
When completing an evaluation for thyroid dis-
ease in an adult with a history of radiation
exposure to the head/neck area, thyroid function
tests—including a free T4 level if central
hypothyroidism is being considered—in addition
to a careful neck exam yearly is recommended
according to the COG LTFU Guidelines [28].

While thyroid ultrasound should be considered in
the workup of thyroid nodules, a prospective
observational study of survivors of Hodgkin’s
lymphoma suggested no benefit to routine ultra-
sound screening for thyroid cancer [39].

The endocrine risks described previously may
overlap with other risk factors for the develop-
ment of cardiovascular disease—a major cause of
morbidity and mortality in the general adult
population. For reasons that have not yet been
fully elucidated, among individuals treated for
cancer as on children, the risk of being over-
weight or obese over time is most strongly cor-
related with treatment for ALL or brain tumors
[29]. Individuals with a history of childhood
cancer were about twice as likely as their siblings
without cancer to develop diabetes mellitus, even
after adjustment for body mass index [40].
Notably, survivors also developed diabetes at
significantly younger ages than their sibling
counterparts. In multivariate analysis, important
risk factors included abdominal radiation ther-
apy, total body radiation, treatment under the age
of 5 years, physical inactivity, and BMI above
25 kg/m2 [41]. A later study indicated that
overall childhood cancer survivors were not
more likely to be obese, but were more likely
over time to be taking medications for hyper-
tension, dyslipidemia, or diabetes [42]. The
prevalence of metabolic syndrome in small
studies of adult survivors of childhood cancer
ranges from 12.6–33 % with 17–25 years of
follow-up [43–45].

Cardiovascular Concerns
Many long-term follow-up studies have now
described the ongoing risks of cardiovascular
disease related to childhood cancer treatment
[46]. The risk of cardiovascular morbidity and
mortality is significant [26]. A well-recognized
late effect includes the development of car-
diomyopathy related to anthracyclines.
Anthracycline-associated cardiomyopathy as a
late effect in childhood cancer survivors appears
to be dose-related and knowing the cumulative
dose impacts the surveillance strategy [46].
Concomitant therapy with chest irradiation can
further increase the risk for cardiomyopathy as
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well as the risk of myocardial infarction, valvular
heart disease, and pericardial disease [47].
A threshold for anthracycline exposure of
250 mg/m2 increases risk for congestive heart
failure, pericardial disease, and valvular heart
disease [48]. Radiation exposure above
1500 cGy increases risk for all of the above
cardiovascular outcomes in addition to myocar-
dial infarction [48]. Risk factors for toxicity
include younger age at exposure, higher cumu-
lative doses of chemotherapy, and increasing
time since exposure, which means that symptoms
may develop years, sometimes decades, later
[49]. Cardiovascular disease is not limited to
diseases affecting the heart, and stroke could also
be a consequence associated with childhood
cancer treatment, with cranial and mantle radia-
tion therapy being significant risk factors [19].
Guidelines describe recommended surveillance
for individuals exposed to these risk factors with
an algorithm that takes into account the age at
exposure and combinations of past treatment
[28].

Of note, pregnancy can exacerbate an under-
lying subclinical heart failure. It is recommended
that women exposed to anthracyclines have an
echocardiogram during the third trimester and
possibly postpartum and should be managed
accordingly by a high-risk obstetric or
maternal-fetal medicine specialist.

Pulmonary Disease
Though onset of disease and symptoms can be
very subtle, late effects related to pulmonary
disease are a major source of morbidity, with a
prevalence rivaling that of long-term cardiovas-
cular disease after 25 years of follow-up [17].
Pulmonary issues are typically associated with
radiation, with select chemotherapeutic agents
(bleomycin, carmustine, methotrexate), or as a
result of lung or chest surgery. Radiation can lead
to interstitial inflammation and progress to
fibrosis with development of restrictive lung
disease over time. This may not only impact an
individual’s quality of life and physical func-
tioning, but could also impact the ability to

utilize procedures that involve radiation from a
diagnostic testing perspective [i.e., use of com-
puted tomography (CT) scanning to follow lung
nodules] or from a therapeutic perspective (such
as the use of radiation therapy for breast cancer
in later years). It is important to have a sense of
the cumulative dose of radiation received. Of the
chemotherapy agents that lead to pulmonary
toxicity, bleomycin has been well described.
Bleomycin therapy can lead to pneumonitis and
fibrosis. Damage with bleomycin is believed to
occur via damage to the pulmonary vasculature
and production of free radicals in the lungs.
Pulmonary complications may occur in response
to the use of high-dose oxygen in lungs that have
been exposed to bleomycin, such as that used
during prolonged surgical procedures or with
activities such as scuba diving. If any surgery is
being planned in an adult with a history of
bleomycin exposure, the anesthesiologist should
be alerted for proper planning. Pulmonary func-
tion testing, with evaluation of diffusion capacity
[diffusion capacity of the lungs for carbon
monoxide (DLCO)], is a useful modality to
screen for lung dysfunction in general in pedi-
atric cancer survivors [19, 50]. Such testing is not
recommended on a routine basis (in the
COG LFTU Guidelines) but rather at baseline,
generally upon entry into long-term follow-up,
and as needed if symptoms arise [28]. These
recommendations have been found to have high
yield for surveillance [51]. For the primary care
provider, it is especially important to assess
individuals at risk for pulmonary complications
for smoking and to reinforce the importance of
smoking cessation.

Neurocognitive Issues
Neurocognitive deficits related to cancer treatment
can have long-lasting consequences; they can affect
schooling, employment opportunities, and social
interactions. Well-described risk factors that impact
neurologic functioning include cranial radiation
therapy, intrathecal chemotherapy, and high-dose
steroids. The types of childhood cancer most
commonly associated with long-term neurologic
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deficits, other than primary childhood brain tumors,
include Hodgkin lymphoma and ALL, most likely
due to the use of radiation or intrathecal
chemotherapy in treatment. In ALL alone, specific
deficits described include impaired attention,
decreased executive functioning, visual-spatial
deficits, and impaired mathematic abilities, with
those treated before the age of 5 years being most
sensitive to late and long-term effects [52, 53].
Behavior could be affected as well; self-reported
behavior problems increase with each passing year
after treatment [53].

Secondary Malignancies
The late effect with the highest rate of mortality in
childhood cancer survivors is the finding of second
cancers [24, 25]. This is attributed to the effects of
treatment but also to possible inherited cancer
predispositions syndromes, such as Li–Fraumeni
syndrome. With regard to treatment-related can-
cers, alkylating agents can be associated with sec-
ondary blood cancers up to 10–15 years following
administration. Radiation-induced cancers tend to
have a slower course with the risk increasing many
years after therapy and not appearing to plateau
[54]. Importantly, secondary malignancies tend to
occur in the field of radiation. Classic examples
include the development of breast cancer following
chest or mantle radiation, increased risk for colon
cancer following abdominal/pelvic radiation,
meningiomas following cranial radiation, sarcomas
following radiation to the extremities or soft tis-
sues, and skin cancer in any involved field. For
those cancers that have screening guidelines
available (breast and colorectal cancer), a history of
radiation exposure can significantly alter both the
age at and frequency with which screening and
testing should occur; such guidance is again pro-
vided in the COG LTFU guidelines. For less
common cancers for which no screening recom-
mendations in the general population exist, addi-
tional screening may be advised; for example,
consider MRI screening for brain meningiomas in
patients who received cranial radiation therapy. In
individuals for whom radiation has been a

significant part of past therapy or past cumulative
doses are unknown, consultation with a radiation
oncologist can be valuable to help assess potential
risks and guide recommended surveillance.

Genetic Considerations
With any of the aforementioned late and
long-term effects, obtaining a multigenerational
family history is important. Having been diag-
nosed with and treated for childhood cancer does
not in itself appear to confer an increased risk of
congenital abnormalities or cancer in offspring
outside of a hereditary cancer syndrome, based
on early observational studies [55, 56]. Child-
hood cancer can, however, be an important clue
to inherited cancer syndromes, such as the Li–
Fraumeni syndrome. Individuals with suggestive
family histories for hereditary cancer syndromes
should be considered for genetic counseling, and
those that are found to carry typical hereditary
mutations may require careful and aggressive
surveillance for the development of secondary
cancers as adults [57]. Family history can also
further clarify potential future risks for important
health conditions such as cardiovascular disease
or predisposition to psychiatric illness.

Special Issues in Adolescent
and Young Adult Transition

Access to Care
The adolescent and young adult age is one of
transition–transition from childhood to adulthood,
from school to work, from dependent to indepen-
dent. This transition can include changes in finan-
cial security, location, and support structure. With
the previously described late effects noted, this flux
can lead to inconsistent access to health care in a
population at high risk of chronic disease.

Many survivors of childhood cancer are not
fully aware of their therapies and the risk of
sequelae [58, 59]. Also, this is a mobile patient
population at risk for inconsistent follow-up. In
one study from CCSS data, during at 2-year
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study period, only 31 % had received any
survivor-focused care and 11 % had received no
medical care at all [60].

The IOM recommends the use of survivorship
care plans (SCP) to facilitate the transfer of
information to all providers [61]. The survivor-
ship care plan includes the cancer diagnosis, a
summary of the treatment received, any compli-
cations related to therapy, and potential
long-term and late effects of which to be aware
[62]. A survivorship visit allows for review of
treatment as well as development of a care plan
for follow-up. The education, both in person and
on paper through the SCP, may help patients
understand their cancer history and treatment and
allows for outlining a plan for follow-up. Patients
can share these treatment summaries and SCP
documents with any provider as they navigate the
medical system. A patient may also seek care
from a survivorship clinic.

Primary care providers may need guidance on
gathering treatment information and formulation of
a plan for monitoring long-term survivors of
childhood cancer. Such guidance may be derived
by a “survivorship care planning visit,” which may
be offered by oncologists, a local cancer center, or
specialized pediatric oncology long-term follow-up
program. Novel models of survivorship care plan-
ning are emerging and may be available in primary
care settings (see Box 6.1).

Box 6.1 Elements of survivorship care
planning
• Surveillance for recurrence
• Monitoring for and managing psy-

chosocial and medical late effects
• Providing screening recommendations

for second cancers
• Providing health education to survivors

regarding their diagnoses, treatment
exposures, and potential late and
long-term effects

• Providing referrals to specialists and
resources as indicated

• Familial genetic risk assessment (as
appropriate)

• Guidance about diet, exercise, and
health promotion activities

• Providing resources to assist with
financial and insurance issues

• Empowering survivors to advocate for
their own health care needs

Fertility
Any young adult who was treated for cancer as a
child should have a thorough assessment of fer-
tility status, reproductive history and especially
future plans for childbearing as young adulthood
represents a phase of life that is especially per-
tinent to these topics and cancer treatment can
significantly impact risk. In both women and
men, consideration should be given to both
reproductive hormone functioning and direct
treatment effects to reproductive organs (i.e.,
ovaries, testes) as well as the stage of pubertal
development at the time of exposure. Cranial
irradiation can lead to derangements of the
reproductive gonadotropins luteinizing hormone
(LH) and follicle-stimulating hormone (FSH),
but generally this is seen at higher doses [63].

Premature ovarian failure is seen at a signifi-
cantly increased rate in females with a history of
childhood cancer compared with their female
siblings and may reduce the span of time that a
woman has to consider bearing children. Use of
certain chemotherapy agents and radiation
exposure to the ovaries appear to be risk factors
[64]. Chemotherapeutic agents most commonly
described to have an adverse effect on ovarian
function includes alkylating agents (cyclophos-
phamide, ifosfamide, procarbazine, busulfan,
melphelan, thiotepa), nitrosureas (BCNU,
CCNU), and cisplatin [65, 66]. The cyclophos-
phamide equivalent dosage (CED) score can
assist in quantifying the exposure to alkylating
agents and the potential risk for infertility [61,
67, 68]. Ovarian radiation exposure as low as
10 Gy, but especially greater than 20 Gy, has
been associated with acute ovarian failure, which
may become permanent [69, 70]. For those

6 Childhood and Adolescent Cancer Survivors 95



women who received a combination of pelvic
irradiation and alkylating agents, the cumulative
incidence of developing premature ovarian fail-
ure may approach 30 % [66]. In women, the
resumption of menstrual cycles after
chemotherapy does not necessarily signify a
return to normal fertility.

For both men and women who are sexually
active and are uncertain of their fertility status, it
is important to reinforce that infertility should not
be assumed based on prior cancer treatment and
to use recommended methods of contraception if
pregnancy is not desired. Evaluation in men
includes a semen analysis. In women, testing can
include traditional measures of fertility, luteiniz-
ing hormone (LH) and follicle-stimulating hor-
mone (FSH) levels, as well as more advanced
testing such as anti-Mullerian hormone
(AMH) levels and antral follicle counts [28, 71].
Much of this should be done with the assistance
of a reproductive medicine specialist. In the
absence of a genetic or hereditary basis for the
original cancer, it is also important to know that
cancer treatment is not associated with an
increased risk of birth defects [72, 73]. In
women, direct radiation to the pelvic field
involving the uterus, cervix, or birth canal could
result in scarring, which can pose an increased
risk for pregnancy complications.

Psychosocial Considerations
Research suggests that depression, anxiety, and
posttraumatic stress disorder (PTSD) are seen in
survivors at disproportionately high numbers [74,
75]. Newer studies indicate that this increased
risk is in certain subsets of patients. In those with
depression, a cluster of poor physical health,
cancer-related pain, and emotional concerns can
place these patients at higher risk for suicidal
ideation [76]. Anxiety is shown to be associated
with survivors who are female, unmarried,
unemployed, have low household income, lower

educational attainment, a chronic health condi-
tion, or lack health insurance [77].

The prevalence of anxiety and PTSD appears
to be related to family functioning. Literature
shows that of a sample of adolescent survivors
with PTSD, 75 % came from families with poor
family functioning [78, 79].

While there is certainly distress seen in sur-
vivorship, there are studies showing positive
outcomes of the cancer experience such as resi-
liency, posttraumatic growth, and benefit finding
[80–82]. Optimism, a leukemia diagnosis (com-
pared to central nervous system or solid tumors),
and belief that the illness still affected their lives
were associated with a tendency toward benefit
finding. Many survivors speak toward positive
changes in self, relationships, and life goals as a
result of the traumatic experience of cancer and
cancer therapy [80].

It is also important to remember that signifi-
cant illness in childhood can affect the achieve-
ment of developmental milestones. As such, the
childhood cancer survivor can be found to have
less satisfaction in social functioning and emo-
tional health [83]. This can play a role in future
academic achievement, vocational success, and
personal relationships.

Conclusion

There are a host of considerations when taking
care of the adult survivor of childhood cancer,
particularly during the transitional period of
adolescence and young adulthood. With knowl-
edge of the medical, psychological, and social
complications of cancer therapy, as well as
access to supportive resources, providers can be
instrumental in helping childhood cancer sur-
vivors navigate the seas of young adulthood and
optimize their future health and wellbeing
(Appendix).
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Appendix

Childhood cancer survivor fact sheet

Definitions A childhood cancer survivor is defined as a someone diagnosed and treated for
cancer before the age of 20 years with at least 5 years of being cancer-free
Survivors are at risk for cancer therapy related chronic medical conditions
(long-term and late effects):
• Long-term effects are adverse effects as a result of therapy that develop during
treatment and persist for several years

• Late effects are adverse effects related to cancer therapy that may only develop
many years later

Epidemiology • If diagnosed with cancer before age 20 years, now have a 5-year survival of
more than 80 % [2]

• Improved survival has translated into more than 380,000 childhood and
adolescent cancer survivors living in the US [3]

• During a 2-year study period, only 31 % of CCS had received any
survivor-focused care and 11 % had received no medical care at all [60]

Common chronic conditions
(pathophysiology)

Survivors are at risk for complications related to underlying organ damage from
cancer therapy; these therapies include chemotherapy, radiation therapy,
surgery, bone marrow transplant, targeted therapies, and transfusions
Survivors are particularly at increased risk for the following conditions:
• Diabetes/insulin resistance
• Radiation-induced endocrinopathies (e.g., growth hormone, thyroid)
• Cardiovascular disease including cardiomyopathy and atherosclerotic disease
• Restrictive and/or obstructing pulmonary disease
• Neurocognitive issues including memory, concentration
• Secondary malignancies, particularly in the radiation field
• Hypogonadism and reduced fertility

Challenges in transition • Population is mobile and may have inconsistent follow-up
• Changing insurance status can make care for chronic conditions difficult
• Psychological needs that may require specialized counseling

Resources Provider resources
• COG Guidelines: http://www.survivorshipguidelines.org/
• ASCO Practice Guidelines: http://www.instituteforquality.org/practice-
guidelines

• National Cancer Institute: http://www.cancer.gov/cancertopics/aya/
survivorship

• SurvivorLink CME modules: http://www.cancersurvivorlink.org/CME/Index.
aspx?v=HCP

Patient resources:
• Cancer.Net: http://www.cancer.net/survivorship
• Stupid Cancer: http://stupidcancer.org/
• Planet Cancer: http://myplanet.planetcancer.org/
• Cancer and Careers: http://www.cancerandcareers.org/en
• Fertility Resources: http://www.myoncofertility.org/
• First Descents: https://firstdescents.org/
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7Congenital Heart Disease

Joseph Truglio and Barry Love

Case Presentations

R.A. is a 20-year-old female with repaired
Tetralogy of Fallot (ToF) presenting to an adult
medical practice for follow-up. She was diag-
nosed prenatally with ToF and had a surgical
correction at 2 years of age. A workup for syn-
dromes associated with ToF was unrevealing.
After her repair she demonstrated age-appropriate
growth but mild developmental delay, and was
followed regularly by her pediatrician and pedi-
atric cardiologist. She received speech therapy,
physical therapy, and occupational therapy in
grade school. She started college 2 years ago. She
is now sexually active with 1 male partner. She is
using condoms for sexually transmitted infection
protection and is interested in discussing addi-
tional contraception options. She has not seen a
doctor since the year before starting college. On
review of symptoms she reports intermittent
dizziness when exercising. During high school
she ran regularly, but she now becomes short of
breath and dizzy after around 5 min of jogging.

She denies any syncopal episodes. She last saw
her pediatric cardiologist 5 years ago.

E.W. is a 52-year-old man with a history of
atrioventricular (AV) canal and Down syn-
drome presenting to an adult medical practice
for preoperative assessment for dental rehabil-
itation under general anesthesia. He had an AV
canal repair as an infant and was followed by
his pediatric cardiology team well into adult-
hood. He lived with his mother until his 30s.
He has since lived in a group home. Eight
years ago he was diagnosed with type 2 dia-
betes mellitus and hypertension. He takes
metformin and glipizide for his diabetes. His
most recent hemoglobin A1c was 9, but he has
been unable to reliably take insulin. His
hypertension is well controlled on lisinopril and
chlorthalidone. He has moderate developmental
delay and is accompanied by an aid from the
group home where he has lived for the past
15 years.

Case Discussions

Over the past 3 decades there has been an epi-
demiological shift wherein the majority of
patients with congenital heart disease (CHD) are
now adults. More recently, there has been a
significant increase in the number of adults over
40 years of age with CHD. Successes in repair-
ing and managing even highly complex CHD
have thus created a large, ever-growing, and
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heterogeneous population of adults with con-
genital heart disease (ACHD).

The above cases illustrate the wide variety of
common themes presented to primary care clin-
icians of ACHD. R.A. is a young woman in
college, transitioning from pediatric to adult care.
She had a complex heart lesion repaired as a
child. Despite a successful surgical repair and a
lack of associated syndromes, R.A. experienced
developmental delay. A 2014 prospective, lon-
gitudinal study found that 75 % of children with
congenital heart disease had developmental
delay, despite only 19 % of patients in this study
having a genetic syndrome [1]. After a period of
very close follow-up, R.A. had a significant lapse
in care, and she now presents with dizziness,
concerning for potential complications of her
cardiac repair. A recent study of adults with
complex congenital heart disease found that
63 % had a lapse in care while transitioning from
pediatric to adult care. The median lapse was
10 years in duration. Unfortunately, those
patients with a lapse in care were more than 3
times more likely to require urgent cardiac
intervention [2]. R.A. is also in need of sexual
and reproductive health counseling as well as
guidance regarding appropriate physical activity.
Finally, although R.A. underwent genetic testing
as a child, it would be reasonable to offer genetic
counseling and possible re-testing, as new tests
have become available and new syndromes have
been recognized in the past 20 years.

E.W. also has a history of CHD requiring
repair as a child. Unlike R.A. he has a diagnosed
syndrome—Down syndrome—associated with
his CHD. E.W.’s Down syndrome has mani-
fested as moderate developmental delay resulting
in him living in a group home. It has been esti-
mated that as many as 25 % of patients with
congenital heart disease have an associated
genetic syndrome with comorbid conditions [3,
4]. For E.W. his care should be provided in the
context of his chronological and developmental
age. At 52 years of age, E.W. has developed
comorbid cardiovascular conditions including
diabetes and hypertension. A 2015 American
Heart Association (AHA) Scientific Paper is
dedicated to the unique needs of the growing

population of adults with congenital heart disease
over the age of 40 [5]. As seen in E.W., many
patients over 40 years of age with ACHD are at
increased risk for acquired cardiovascular disease
in addition to the late complications of their
underlying CHD. The screening and manage-
ment of acquired cardiovascular disease and
cardiovascular risk factors in ADCH should take
into account the patient’s underlying CHD lesion
and should be done in partnership with an ACHD
specialist. E.W. has a repaired AV canal. His
diabetes and hypertension do not require any
special management from a cardiac perspective.
E.W. presents in need of perioperative manage-
ment for non-cardiac surgery. Performing a pre-
operative assessment for this patient will require
consideration of his CHD, his more recent
acquired conditions, and his overall develop-
mental status. A thorough history and physical
exam should focus on any changes in his cardiac
status with special attention paid to his risk for
hemodynamic compromise and infective endo-
carditis risk related to the surgery. A baseline
electrocardiogram (EKG) is indicated, given the
risk of arrhythmias associated with his underly-
ing lesion. If no murmur is noted on physical
exam, an AV canal repaired more than 6 months
ago with no evidence of subsequent complication
is a low-risk lesion that does not require any
particular perioperative management and should
not require endocarditis prophylaxis. Addition-
ally, beyond E.W.’s cardiac condition, his
underlying genetic syndrome and any associated
conditions should be addressed. Common asso-
ciated conditions related to Down syndrome that
may require special attention perioperatively
include atlanto-axial instability, potential endo-
crine disorders such as diabetes and hypothy-
roidism, and any immune dysfunction.

Definition and pathophysiology

Congenital heart disease refers to a wide range of
structural defects of the heart and major blood
vessels that are present at birth. The pathophys-
iology of congenital heart disease is incredibly
complex, with numerous genetic mutations,
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chromosomal abnormalities, epigenetic insults,
and environmental exposures implicated in
abnormal cardiogenesis [4]. An identifiable
genetic or environmental cause is found in
approximately 20–30 % of cases of congenital
heart disease. As many as 18–25 % of congenital
heart defects are associated with a congenital
syndrome or chromosomal abnormality, most
commonly Down syndrome and 22q11.2 dele-
tion, and less commonly Williams syndrome,
Noonan syndrome, and Turner syndrome [3, 4].

Epidemiology

The prevalence of congenital heart disease at
birth ranges from 6 to 13 per 1000 live births [6–
8]. While there are no national adult congenital
heart disease registries, current estimates are that
there are *1,250,000 adults in the United States
with CHD. More than 50 % of these patients had
a moderate-to-severe complexity heart lesion at
birth. Survival rates into adulthood for children
with CHD vary, from 98 % for mild and 96 %
for moderate to 56 % for severe complexity
lesions [9]. Due to such high survival rates and
improved care for adults with CHD, the ACHD
population is currently growing at a rate of
approximately 5 % annually [5].

Common Adult Conditions in This
Population

Adult conditions associated with congenital heart
disease depend upon the presence of an associated
congenital syndrome or chromosomal abnormality,
the complexity of the underlying CHD lesion, and
the age of the patient. Associated syndromes will
often require the primary care clinician to coordi-
nate with several subspecialists as well as ancillary
services such as physical and occupational therapy.
Complications directly related to CHD should be
managed in conjunction with an ACHD specialist.
These include heart failure, arrhythmia (often atrial
tachycardias), vascular complications (pulmonary
hypertension, aortic root dilation, aneurysm forma-

tion, venous insufficiency), and risk for sudden
cardiac death. Such complications can occur at any
age. As ACHD patients age they may also develop
risk factors for acquired heart disease, most notably
hypertension, diabetes, and hyperlipidemia. The
diagnosis and management of these risk factors may
vary from that in the general population depending
on the underlying CHD and any associated syn-
dromes. Primary care clinicians should be com-
fortable managing such risk factors in most ACHD
and should be able to recognize when
co-management with an ACHD specialist is indi-
cated. Subsequent acquired heart disease, including
coronary artery disease and ischemic heart failure,
should be co-managed with a cardiologist experi-
enced in ACHD.

Finally, several themes commonly arise when
caring for ACHD regardless of the patient’s age
or physical condition. These include counseling
around physical activity and employment, sexual
and reproductive health, genetic counseling, and
antibiotic prophylaxis for infective endocarditis.

Screening, Diagnosis,
and Management of Cardiovascular
Risk Factors

Adults with congenital heart disease may be at
higher risk for the development of ventricular
dysfunction, arrhythmias, and heart failure. The
management of acquired heart disease in ACHD
should be managed in conjunction with an
ACHD specialist. However, primary care clini-
cians should be comfortable identifying and
managing cardiovascular risk factors in ACHD,
including hypertension, diabetes, and hyperlipi-
demia. National and international guidelines for
these risk factors can usually be applied to
ACHD, but there are several notable exceptions.

Hypertension

There may be an increased prevalence of
hypertension in the ACHD population [10]. The
approach to screening, diagnosis, and manage-
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ment of hypertension in adults with CHD is
similar to that within the general population with
a few exceptions (see Table 7.1). Coarctation of
the aorta (CoA) places patients at higher risk for
developing hypertension, even after the lesion is
repaired [11]. Close monitoring for hypertension,
including ambulatory blood pressure monitoring
when available, is reasonable for patients with
repaired CoA. For patients who have a persistent
gradient across the coarctation site on echocar-
diogram after repair, an ACHD cardiologist
should be consulted to evaluate for possible
stenting of this lesion. The choice of antihyper-
tensive agent for patients with CoA depends on
the presence of associated syndromes and the
presence and location of any aortic aneurysm.
For patients with Marfan’s syndrome or an aortic
aneurysm, an angiotensin-converting enzyme
(ACE) inhibitor or angiotensin receptor blocker
(ARB) should be considered as a first-line agent.
If the aneurysm involves the renal arteries,
however, ACE inhibitors and ARBs should be

used with caution and renal function closely
monitored. Patients with unrepaired cyanotic
heart disease or those with persistent cyanosis are
at high risk for developing nephropathy from
glomerular sclerosis [12, 13]. ACE inhibitors and
diuretics should therefore be avoided if possible
to prevent further decline in renal function.
Finally, Eisenmenger physiology—when pul-
monary pressures rise above those of systemic
pressures—is typically seen in long-standing,
unrepaired complex CHD. Management of sys-
temic hypertension in these patients must be
done in conjunction with an ACHD specialist,
and the use of vasodilating agents should be
avoided to prevent further right-to-left shunting.

Diabetes Mellitus

The incidence of diabetes in the overall ACHD
population seems to be similar to that of the general
population [14]. However, certain syndromes that

Table 7.1 Lesion-specific recommendations for management of cardiovascular risk factors in ACHD

Lesion/condition CV risk factor Physiology Management

Unrepaired cyanotic
heart disease or
persistent cyanosis

Hypertension Nephropathy from
glomerular sclerosis

Avoid nonsteroidal anti-inflammatory drugs
Avoid ACE Inhibitors, ARBs and diuretic
use if possible

Diabetes Risk for decline in
renal function with
ACEI and ARBs

Avoid ACE Inhibitors and ARBs for renal
protection

Coarctation of the
Aorta

Hypertension Increased incidence
of hypertension even
with repair

Cardiology evaluation for persistent gradient
requiring stenting.
Consider ACEI or ARB in setting of
aneurysm or Marfan’s syndrome, but use
caution if renal arteries are involved

Hyperlipidemia Increased risk for
coronary artery
atherosclerosis

Consider earlier initiation of statin therapy
and an LDL goal of 70 or less

Eisenmenger
physiology

Hypertension Elevated pulmonary
pressures with
shunting

Avoid vasodilating agents to limit
right-to-left shunting

Bioprosthetic valves
in aortic position

Hyperlipidemia Increased risk for
coronary artery
atherosclerosis

Consider earlier initiation of statin therapy
and an LDL goal of 70 or less

Transposition of the
great vessels

Hyperlipidemia Sympathetic nerve
injury during arterial
switch operation

Consider earlier initiation of statin therapy
and an LDL goal of 70 or less

ACE angiotensin-converting enzyme, ACEI angiotensin-converting enzyme inhibitor, ARB angiotensin receptor
blocker, LDL low-density lipoprotein
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are also associated with congenital heart disease,
such as Down syndrome and William syndrome,
may place patients at increased risk for Type 1 or
Type 2 diabetes mellitus. A comprehensive review
of such syndromes is beyond the scope of this
chapter. Clinicians caring for such patients should
familiarize themselves with any syndrome-specific
screening guidelines. Regardless of any increased
incidence of diabetes, adults with CHD are likely at
higher risk for complications from diabetes. The
American Heart Association therefore recommends
considering screening for diabetes in all adults with
congenital heart disease who are over 40 years of
age with body mass index � 25 kg/m2, regardless
of additional risk factors, with repeat screening
every 3 years [5]. The management of diabetes in
ACHD is similar to that in the general population.
However, in patients with diabetic nephropathy
who also have cyanotic lesions, ACE inhibitors and
ARBs should be avoided. As is the case for all
patients with diabetes, statin therapy should be
initiated in ACHD who have diabetes unless
contraindicated.

Hyperlipidemia

With the exception of specific lesions that
increase a patient’s risk for coronary artery dis-
ease, the role of statin therapy is the same in
ACHD as in the general population. Patients with
surgically repaired d-transposition of the great
vessels are at increased coronary artery disease
risk, likely due to injury of the sympathetic
nerves that supply the coronary arteries during
the arterial switch operation [15–17]. Patients
with coarctation of the aorta and potentially
patients with bioprosthetic valves in the aortic
position are also at increased risk [18, 19]. It is
reasonable therefore to have a lower threshold to
initiate statin therapy in these patients, and to aim
for a target LDL of 70 mg/dL or less.

Perioperative Management
for Non-cardiac Surgeries in Adults
with Congenital Heart Disease

Perioperative management of patients involves
providing an assessment of the patient’s risk of a
perioperative cardiac event, optimizing the patient
to reduce this and other risks, and providing rec-
ommendations for the management of any chronic
illnesses around the time of surgery. The vast
majority of ACHD may safely undergo non-cardiac
surgeries with appropriate perioperative manage-
ment. However, traditional cardiac risk calculators
[20, 21] may not adequately assess the periopera-
tive risk for ACHD. Further, most current recom-
mendations regarding perioperative care of adults
with complex congenital heart disease are based on
expert opinion or small case series. An effective
approach to ACHD perioperative care includes the
traditional Revised Cardiac Risk Index used for
adults without CHD plus an assessment of the
patients’ congenital heart disease and any associ-
ated conditions.

In general, cardiac surgeries are not “cures”
for congenital heart disease. The hemodynamics
and electrophysiology may remain dynamic and
change over time. It is reasonable even in the
absence of symptoms for some workup to be
done for nearly all adults with CHD undergoing
non-cardiac surgery. Many experts advise routine
complete blood counts, chest X-ray, EKG, and
echocardiogram [22]. For adults with simple,
uncomplicated, repaired lesions such as ventric-
ular septal defects, atrial septal defects, and
patent ductus arteriosis who have a normal
physical exam and no new symptoms, it is also
reasonable to limit the above testing. Conversely,
all patients with moderate to high-risk lesions
(see Table 7.2) should undergo a risk assessment
by an ACHD expert and have a cardiac anes-
thesiologist involved in the perioperative man-
agement, regardless of the stability of their
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symptoms. Consideration should be given to
managing patients with the highest risk lesions at
an ACHD center [22, 23].

Physical Activity and Employment

Primary care clinicians play a critical role in
empowering ACHD to live full and meaningful
lives. This includes encouraging all patients to
engage in safe physical activity and develop-
mentally appropriate, meaningful employment.
Patients with CHD often have their physical
activity limited to decrease the risk of sudden
cardiac death. Adults with CHD are also far less
likely to be employed as compared with other-
wise healthy, age-matched adults [24]. This is at
times due to patient, caregiver, and clinician fear
of adverse events due to physical exertion.
Unfortunately, few data are available for routine
physical activity or employment restrictions for
ACHD. Guidelines for cardiac evaluation of
competitive athletes are found in the 2005 36th
Bethesda Conference. Task Force 2 of that con-
ference specifically addressed patients with con-
genital heart disease [25]. The general high-risk
lesions outlined by that task force include
hypertrophic cardiomyopathy, Marfan syndrome,
aortic valve disease, transposition of the great
vessels, single ventricle physiology, and pul-
monary vascular disease [26–28].

It must be noted, however, that any individual
patient’s risk must be assessed with consideration
of his or her underlying lesion, surgical repairs,
complications, acquired conditions, and associ-
ated syndromes. When questions exist regarding
a particular activity, the Task Force recommends
considering exercise testing including monitoring
of symptoms, EKG, and blood pressure under
conditions similar to the sport or activity in
question. Cardiopulmonary stress testing is a
well-established method to assess exercise tol-
erance [29]. Holter monitoring or long-term
event monitoring are also reasonable tests when
arrhythmias are suspected.

A more recent 2013 AHA Scientific State-
ment [30] highlights the difference between the
competitive, “systematic (and usually intense)
training” referred to in the 36th Bethesda Con-
ference and the various types of less intense
static and dynamic physical activities in which
patients may wish to participate. This statement
outlines an approach to safely promote daily
physical activity. A holistic understanding of
physical activity is outlined, which includes
mobility, object manipulation, cognitive func-
tion, behavior and social skills, communication
and perception and fitness (emotional and
physical). This paradigm is more useful when
promoting activity in ACHD of all ages, be it
“sports or activities of daily living” or mean-
ingful employment.

Table 7.2 Moderate, high and highest risk lesions for perioperative adverse events for non-cardiac surgery

Highest risk lesions High-risk lesions Moderate risk lesions

Fontan procedure Pulmonary hypertension Prosthetic valve or conduit

Severe pulmonary arterial
hypertension

Severe systemic ventricular dysfunction
(LVEF < 35 %)

Intra-cardiac shunt

Cyanotic congenital heart disease NYHA Class III or IV heart failure Moderate left-sided heart
obstruction

Complex CHD with residual heart
failure

Severe left-sided obstructive lesions Moderate systemic ventricular
dysfunction

Valvular heart disease with need for
anticoagulation

CHD complicated by malignant
arrhythmia

LVEF left ventricular ejection fraction, NYHA New York Heart Association, CHD congenital heart disease
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Sexual and Reproductive Health

Sexual and reproductive health are arguably the
most neglected health domains for adults with
CHD. Congenital malformations are the most
common causes of maternal cardiac morbidity
and mortality in the United States [31]. Despite
this risk, women with congenital heart disease
are often not counseled on pregnancy-related risk
or appropriate contraception. A recent study of
more than 500 sexually active women with
congenital heart disease revealed 1 in 5 women
to be using a contraindicated birth control option,
28 % not using any contraception, and nearly
half not having received counseling on
pregnancy-related risk [32]. Given the genetic
risk for CHD in the offspring of ACHD and the
impact of functional limitations on sexual activ-
ity, sexual and reproductive health should
address in all ACHD, regardless of their sexual
orientation or gender identity. The role of the
primary care clinician is to advocate for appro-
priate counseling on sexual and reproductive
health and identify when patients need to be
referred to subspecialists. The most common
issues include contraceptive counseling, preg-
nancy and delivery, genetic counseling, func-
tional limitations that impact sexual activity, and
management of perimenopausal symptoms.

Contraceptive Counseling

The vast majority of women with CHD can have
their contraception managed by their primary
care clinician. This is especially important as
young adults transition from pediatric-oriented to
adult-oriented care. The Adult Congenital Heart
Association advocates that “no matter how
complex a woman’s heart there is a safe and
effective birth control option for her” [33]. The
World Health Organization Medical Eligibility
Criteria for Contraceptive Use provides guidance
for the safety of contraceptive options for a wide
variety of underlying medical conditions [34].

The major concern in adults with CHD is the risk
of thromboembolism. Estrogen-containing birth
control increases the risk of thromboembolism
and is therefore not recommended for adults with
cyanotic lesions, pulmonary arterial hyperten-
sion, prior Fontan procedure, or atrial fibrillation.
The risk of thromboembolism in these conditions
must be individualized for each patient in con-
junction with an ACHD specialist and
gynecologist.

Progesterone-only forms of contraception are
often the preferred alternative. However, the risk
of fluid overload should be discussed in patients
with heart failure, and lifestyle factors must be
taken into account given the need for strict
adherence. Intrauterine devices (IUDs) are also a
popular choice and are widely available in a
variety of hormone and non-hormone containing
versions. There are concerns regarding infections
with IUD use, particularly in ACHD who may be
at increased risk of infective endocarditis (IE).
However, studies have shown only a modest 1.4
times increase risk of IE in women with ACHD
using IUDs [22].

Table 7.3 outlines common high-risk condi-
tions for venous thromboemobolism (VTE) with
the use of estrogen, as well as possible alternative
contraception options [34, 35].

Management of Perimenopausal
Symptoms

The use of hormone replacement therapy
(HRT) in the general population for management
of perimenopausal symptoms remains contro-
versial but is generally accepted for women ages
50–59 for a period of 5 years [36]. For women
with ACHD the risk of venous thromboembolism
due to their CHD must be considered prior to any
HRT. For women with lesions considered
high-risk for VTE (see Table 7.3), estrogen-
containing HRT should be avoided. Alternative
treatments include vaginal estrogen creams and
non-hormonal lubricants for vaginal dryness and
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selective serotonin reuptake inhibitors for mood
disorders and vasomotor symptoms. For women
with lower risk lesions in whom HRT is an
option, the lowest dose of estrogen for the
shortest period of time is recommended [37]. In
general transdermal estrogen preparations deliver
lower, more consistent doses of estrogen than
oral preparations.

Sexual Dysfunction

Sexual dysfunction and anxiety around sexual
activity may impact adults of all ages with con-
genital heart disease, regardless of the severity of
the underlying lesion. In a study of ACHD patients
ranging in age from 18 to 57 years, 20 % of
individuals surveyed responded “yes” when asked
the following: “being insecure about having sex,”
“being afraid of having sex,” or “worrying about
your sex life” [38]. Ninety-four percent of these
patients had mild cardiovascular disease and were
New York Heart Association (NYHA) functional
class I or II. The American Heart Association
recommends that “sexual activity is reasonable for
most CHD patients who do not have decompen-
sated or advanced heart failure, severe and/or sig-
nificantly symptomatic valvular disease, or

uncontrolled arrhythmias” [39]. Unfortunately,
these guidelines are based predominantly on expert
opinion and little data exist to help guide clinicians
on counseling ACHD around sexual activity and
sexual dysfunction. A reasonable approach takes
into account the patient’s chronologic age and
developmental stage, the severity of his or her
underlying CHD lesion, and any subsequent
physical and mental conditions (please refer to
Chap. 23 on “Sexual and Reproductive Health” of
this textbook for a more detailed discussion of
sexual and reproductive health considerations for
adults with intellectual and developmental
disabilities).

Types of sexual dysfunction may vary based
on patient age, the severity of the underlying
cardiac lesion and any medical and surgical
treatments. A study of women aged 18–75 found
cardiac symptoms with sexual activity occurred
in 6–26 % of women, with presence and severity
of symptoms related to the severity of the
underlying lesion [40]. Similar studies in men
reveal erectile dysfunction (ED) in 10–42 % of
patients [41, 42]. However, the likelihood of ED
is unrelated to the severity of the underlying
condition and similar to rates in the general
population. Primary care clinicians for ACHD
cannot assume the presence or absence of sexual

Table 7.3 High-risk lesions for thrombosis with the use estrogen-containing birth control or estrogen hormone
replacement

High-risk lesions Alternative contraceptive
options

Atrial fibrillation/flutter not on anticoagulation Non-estrogen intrauterine
devices
Progesterone-only pill
(“mini pill”)
Depot
medroxyprogesterone
acetate
Etonogestrel implant
Barrier methods

Bjork–Shiley or Starr–Edwards Valve

Dilated left atrium >4 cm

Cyanotic heart disease

Pulmonary arteriovenious malformation

Prior thrombotic event

Left ventricular dysfunction with ejection fraction <30 %

Kawasaki disease with coronary involvement

Complicated valvular heart disease (pulmonary hypertension, risk of a trial
fibrillation, history of infective endocarditis)
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activity or sexual dysfunction, regardless of age
of severity of the underlying cardiac lesion.
Rather, assessment of sexual and reproductive
health must be included as part of the routine
care of any adult patient, regardless of underlying
health status.

Genetic Screening

An identifiable genetic or environmental cause is
found in approximately 20–30 % of cases of
CHD [3, 4]. For patients with CHD, defining a
genetic cause may help identify other organ
systems at risk for complications [43], may
provide prognostic information, and may help
clarify the risk of CHD in their offspring and
other family members [44]. Guidelines suggest
genetic evaluation of patients with CHD, espe-
cially complex CHD, and genetic risk factors
[45, 46]. Recent guidelines for older ACHD
reinforce the importance of such screening and
highlight the need to consider re-evaluating
patients periodically as new genetic tests
become available and new syndromes are rec-
ognized [5]. In general, guidelines call for a
thorough history and physical exam to identify
any non-cardiac manifestations of possible syn-
dromes and a detailed, 3-generation family his-
tory with attention to CHD and other birth
defects, consanguinity, and spontaneous abor-
tions. Primary care clinicians should work clo-
sely with ACHD cardiologists and, when
available, cardiovascular geneticists to ensure
that ACHD with genetic risks are offered genetic
counseling and genetic testing, and that the
results of such testing are integrated into their
overall care.

Infective Endocarditis Prophylaxis

The use of antibiotics for the prevention of
infective endocarditis (IE) balances the risk

reduction of IE from antibiotics against the risk
of adverse reactions to antibiotics and the
development of antibiotic resistant organisms.
Adults with CHD may be at higher risk for
developing IE and at higher risk for adverse
outcomes from IE. In the general population
the incidence of infective endocarditis after
dental procedures is less than 1 per 100,000.
For patients with predisposing conditions, the
incidence is 9 per 100,000. In this population,
pre-procedural antibiotics reduce this risk to
*2/100,000 [47]. CHD is present in 11–13 %
of cases of infective endocarditis [48]. How-
ever, studies of adults with certain congenital
heart lesions have found the incidence of IE to
be 35 times higher than that of the general
population [49]. It is therefore critical to rec-
ognize the conditions and lesions that place a
patient at increased risk for IE. Table 7.4 pre-
sents the cardiac conditions that are associated
with the highest risk of IE or adverse events
from IE [22, 50]. Prior infective endocarditis
and a history of heart transplant can be
obtained by history. Residual defects near
patches or prosthetic devices tend to have high
velocity jets, resulting in easily audible mur-
murs. Prosthetic valves and prosthetic materi-
als used in valve repairs also produce
characteristic murmurs. Therefore, a patient’s
likelihood of having a high-risk condition for
IE and need for additional workup can easily
be assessed by the primary care clinician
through a careful history and physical exam.

An appreciation of high-risk conditions and
lesions will help guide the primary care clinician
in prescribing appropriate prophylactic antibi-
otics, expediting treatment of possible sources of
IE and raising the index of suspicion for patients
presenting with clinical features of IE.

The appropriate prophylactic antibiotics for
infective endocarditis are based primarily on the
patient’s allergies. Table 7.4 also shows the
recommended regimens for antibiotic prophy-
laxis for dental procedures in adults. The 2007
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American Heart Association guidelines advise
the use of these antibiotics in patients at high risk
for IE prior to dental procedures [50]. Their use
prior to genitourinary procedures is no longer
recommended. However, the 2008 American
College of Cardiology/American Heart Associa-
tion Guidelines for the Management of Adults
with Congenital Heart Disease recommend con-
sidering IE prophylaxis with antibiotics in
patients with prosthetic valves or unrepaired
cyanotic CHD undergoing complex vaginal
deliveries, despite lack of evidence of efficacy
[22].

Conclusion

The primary care of adults with congenital heart
disease requires a patient-centered approach that
takes into account the presence of any associated
syndrome or chromosomal abnormality, the
complexity of the underlying CHD lesion and the
chronologic and developmental age of the patient
(Appendix). The role of the primary care clini-
cian in caring for ACHD is to partner with and
advocate for the patient in understanding his or
her heart and the individualized care required.

Table 7.4 Recommendations for primary and secondary prevention of infective endocarditis

High-risk lesions for which IE
prophylaxis with dental procedures
is reasonable

Regiments for antibiotic
prophylaxis for dental procedures in
adultsa

Procedures where antibiotic
prophylaxis is indicated

Prosthetic cardiac valve or
prosthetic material used for cardiac
valve repair, including
trans-catheter valve replacements

(1) Amoxicillin 2 g orally
(2) Amplicillin 2 g IM/IV, cefazolin
1 g IM/IV or ceftriaxone 1 g IM/IV
if unable to take PO
(3) Cephalexin 2G or clindamycin
600 mg or
azithromycin/clarithromycin
500 mg if allergic to PCN or
ampicillin
(4) Cefazolin, ceftriaxone or
clindamycin if allergic to PCN or
ampicillin AND unable to take PO

Dental procedures (all high-risk
lesions) [22, 50]
Consider during complicated
vaginal deliveries for patient with
unrepaired cyanotic lesions or
prosthetic valves [22]

Previous infective endocarditis

Congenital Heart Disease:
• Unrepaired cyanotic CHD,
including palliative shunts and
conduits

• Completely repaired congenital
heart defect with prosthetic
material or device, whether
placed by surgery or by catheter
intervention, during the first
6 months after the procedure

• Repaired CHD with residual
defects at the site or adjacent to
the site of a prosthetic device
(which inhibit endothelialization)

Cardiac transplant recipients who
develop cardiac valvulopathy
aAll antibiotics to be given as a single dose 30–60 min prior to procedure
IE infective endocarditis, CHD congenital heart disease, PCN penicillin
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Appendix

Adult Congenital Heart Disease (ACHD) fact sheet

Definition Congenital heart disease (CHD) refers to a wide range of structural defects of the heart and
major blood vessels that are present at birth

Epidemiology • The prevalence of congenital heart disease at birth ranges from 6 to 13 per 1000 live
births

• There are more than 1.2 million adults with congenital heart disease (ACHD) in the
United States
– 50 % of ACHD had a moderate-to-severe complexity heart lesion at birth.
– The total ACHD population is growing at a rate of approximately 5 % per year

Special
considerations

ACHD are at risk for complications from their underlying CHD and often require special
management for acquired CV risks

Common complications of
CHD:
• Heart failure
• Arrhythmia
• Vascular complications
• Sudden death

Cardiovascular risk factors requiring special
management:
• Diabetes
• Hyperlipidemia
• Hypertension

Perioperative management of ACHD should include traditional Revised Cardiac Risk Index
(RCRI) assessments and considering of the patient’s CHD and any associated syndromes
• Consideration should be given to managing patients with high-risk lesions in a center
specialized in perioperative care for patients with ACHD

Sexual and reproductive health:
• Thrombotic risk should be assessed when considering estrogen-containing medications
for contraception or for management of perimenopausal symptoms
• ACHD should be assessed for sexual dysfunction in the context of their overall
development, the severity of their underlying cardiac lesion and any ongoing
cardiovascular therapies

Genetic screening:
• An identifiable genetic or environmental cause is found in approximately 20–30 % of
cases of congenital heart disease
• All ACHD with genetic risks should be offered genetic counseling and genetic testing

Prevention of infective endocarditis (IE):
• High-Risk lesions for IE particular to ACHD include unrepaired cyanotic CHD, repaired
lesions within the first 6 months post-procedure, and repaired lesions with residual defects
at or adjacent to the site of a prosthetic device
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General Resources

• Congenital Heart Disease Clinic Directory—
Includes a listing of centers designated as an
Adult Congenital Heart Disease clinic: https://
www.cardiosmart.org/Heart-Conditions/
Congenital-Heart-Defects/CHD

• The International Society for Adults with
Congenital Heart Disease http://isachd.org

Clinical Guidelines and Scientific
Statements

General Guidelines
• ACC/AHA 2008 Guidelines for the Man-

agement of Adults with Congenital Heart
Disease. http://circ.ahajournals.org/content/
118/23/e714.full.pdf

• AHA Scientific Statement - Congenital Heart
Disease in the Older Adult. http://circ.
ahajournals.org/content/early/2015/04/20/
CIR.0000000000000204.full.pdf

• Report of the National Heart, Lung, and
Blood Institute Working Group on Research
in Adult Congenital Heart Disease. http://
content.onlinejacc.org/article.aspx?articleid=
1137284&issueno=4
Prevention of Infectious Endocarditis

Guidelines
• American Heart Association Guidelines for

the Prevention of Infective Endocarditis.
http://circ.ahajournals.org/content/116/15/
1736.full.pdf

• AHA/ACC Guideline for the Management of
Patients with Valvular Heart Disease. http://
content.onlinejacc.org/article.aspx?articleid=
1838843

• British Society for Antimicrobial Che-
motherapy Guidelines for the Prevention of
Infective Endocarditis. http://jac.
oxfordjournals.org/content/57/6/1035.full.pdf
Physical Activity

• AHA Scientific Statement - Promotion of
Physical Activity for Children and Young
Adults with Congenital Heart Disease. http://

circ.ahajournals.org/content/127/21/2147.full
Reproductive Health

• AHA Scientific Statement - Sexual Activity
and Cardiac Health. http://circ.ahajournals.
org/content/125/8/1058.full

• World Health Organization Medical Eligibil-
ity Criteria for Contraceptive Use. http://
www.who.int/reproductivehealth/
publications/family_planning/
9789241563888/en/

Genetic Resources

• National Institutes of Health Genetics Home
Reference, Congenital Heart Disease: http://
ghr.nlm.nih.gov/condition/critical-congenital-
heart-disease

• Information on labs for gene testing: www.
genetest.org

• Online Mendelian Inheritance in Man. http://
www.omim.org

Patient Resources

• Adult Congenital Heart Association. “For the
Patient” http://www.achaheart.org/resources/
for-patients.aspx

• Adult Congenital Heart Association Free
Printable Handouts of Specific Conditions:
http://www.achaheart.org/library-education-
materials/free-downloads.aspx

• Adult Congenital Heart Association. “Q and A -
Birth Control for Women with Congenital Heart
Disease.” https://www.achaheart.org/Portals/0/
pdf/Library%20Education/ACHA-Q-and-A-
Birth-Control-for-Women-with-CHD.pdf

• Insurance and the Affordable Care Act. http://
www.achaheart.org/resources/for-patients/
insurance-and-affordable-care-act.aspx

• American Heart Association. Conditions: Con-
genital Defects, Adults and Children. http://
www.heart.org/HEARTORG/Conditions/
CongenitalHeartDefects/Congenital-Heart-
Defects_UCM_001090_SubHomePage.jsp
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8Cystic Fibrosis

Ross C. Klingsberg and Michael Landry

Case Presentation

Dillon T., a 19-year-old young man, presents for
his initial visit to establish care with an adult
primary care physician. Although he plans to
attend a Cystic Fibrosis Foundation-accredited
care center, he recognizes that he needs a
physician closer to home as he lives 3 h away
from the nearest cystic fibrosis (CF) center. Dil-
lon was diagnosed with CF shortly after birth
secondary to meconium ileus. His sweat chloride
test result was 105 mmol/L, and his genotype is
homozygous Phe508del. Up until this visit, Dil-
lon was treated by a pediatric pulmonologist for
his healthcare. His parents are divorced, and
Dillon is cared for by his mother. He has com-
pleted high school and will be starting college in
the fall close to home but will be living on
campus. He is 1 year delayed in his education
secondary to multiple hospitalizations that

necessitated his starting kindergarten a year late.
At that time, he required a percutaneous endo-
scopic gastrostomy (PEG) tube for supplemental
feeding as he was severely underweight.
The PEG tube has since been removed, and his
weight is improved on oral pancreatic enzyme
supplementation.

His past medical history is also significant for
a pneumothorax at age 17 years. This required
chest tube placement but resolved without further
intervention. When he goes to the beach with
family and friends, he is self-conscious about the
surgical scars on his chest and abdomen.

Dillon is prescribed daily airway clearance
therapy consisting of the following inhaled
medications via a nebulizer: a short-acting
bronchodilator, hypertonic saline (7 %), dornase
alpha, and an antipseudomonal antibiotic. He
also has a pneumatic oscillating vest (a.k.a. “The
Vest”), which he uses for chest physiotherapy.
He has a daily cough, worse in the morning upon
awakening, which produces yellow/green spu-
tum. He admits to intermittent noncompliance
with doing his airway clearance therapy twice
daily as prescribed. He says that he is better on
school days. He frequently oversleeps and skips
treatments when his routine is unstructured on
holidays, during the summer, and on the week-
ends. He is admitted for intravenous (IV) antibi-
otics once or twice per year for exacerbations of
his CF-related bronchiectasis. Sputum cultures
have shown methicillin-resistant Staphylococcus
aureus (MRSA) and Pseudomonas aeruginosa,
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and screening for non-tuberculous mycobacterial
respiratory infections has been negative. He takes
azithromycin, 500 mg, 3 times per week year
round.

He takes pancreatic enzyme replacement
therapy with meals to treat exocrine pancreatic
insufficiency. Dillon almost never forgets this
medication because without pancreatic enzymes,
he suffers severe gastrointestinal discomfort and
produces oily foul-smelling stools. He has
occasionally required osmotic laxatives for con-
stipation. Dillon was also found to have glucose
intolerance on an oral glucose tolerance test
(OGTT) performed last year. He does not take
insulin. He has congenital bilateral absence of the
vas deferens (CBAVD). He has had unprotected
sex on multiple occasions because he has been
told that male CF patients are infertile. He has
tried smoking tobacco on a few occasions with
his friends but noticed that he suffered dyspneic
episodes afterward. He reports occasional alcohol
intake but denies binge drinking.

He emphasizes his hope that he will be able to
establish with an adult-oriented practice, as his
pediatric provider has told him he now needs to
start seeing an adult provider. He admits that he
was quite apprehensive in making this appoint-
ment and has canceled several prior appoint-
ments due to anxiety over this transition, as he
has been through so much with his pediatrician.

Case Discussion

Dillon has a classic presentation of cystic fibrosis
(“Appendix”) [1]. He also has the most common
genetic cause of CF, two copies of F508del, a
deletion of the amino acid phenylalanine at
position 508 of the cystic fibrosis transmembrane
conductance regulator (CFTR) protein. More
than 2000 variations in the CFTR gene have been
discovered. Of those, 23 were previously iden-
tified by the American College of Medical
Genetics as clearly CF-causing (if an individual
has one of these mutations on each chromosome
inherited from his or her parents, he or she will
have CF disease and symptoms).

The remaining 1700 plus mutations vary
across a spectrum of CF presentations and
symptom manifestations. They may cause CF
with a full spectrum of symptoms, CF with
variable symptoms, milder forms of CF, or have
no effect or association with CF [2]. The clinical
spectrum for symptom manifestation in CF ran-
ges from asymptomatic individuals to chronic
rhinosinusitis to male infertility to the symptoms
classically associated with CF.

The diagnosis of CF is often made soon after
birth when there is no meconium passed. As
Dillon’s case illustrates, abdominal distention,
feeding intolerance, and vomiting appear, sug-
gesting a meconium ileus. This is a common
initial presentation for patients with CF and
occurs in approximately 20 % of newborns that
are eventually diagnosed with CF by the sweat
chloride test, which is considered the gold stan-
dard for diagnosis [3].

Pancreatic dysfunction causes both endocrine
and exocrine symptom manifestations in CF
patients. Dillon has been diagnosed with
CF-related diabetes (CFRD). It is important for
primary care physicians to recognize CFRD as
the most common comorbidity in people with
CF, occurring in *20 % of adolescents and 40–
50 % of adults. Appropriate screening and
workup for symptoms related to diabetes pre-
sentation should be considered in CF patients [4].

While CFRD shares features of type 1 and
type 2 diabetes mellitus, CFRD is a distinct
clinical entity. It is primarily caused by insulin
insufficiency, although fluctuating levels of
insulin resistance related to acute and chronic
illness also play a role. Interestingly, there are no
documented cases of death from atherosclerotic
vascular disease in patients with CFRD, despite
the fact that some patients with CFRD now live
into their sixth and seventh decades [5].

The diagnosis of CFRD is made by perform-
ing an oral glucose tolerance test (OGTT):
measurement of fasting glucose followed by a
75 g glucose challenge and a 2-h post-challenge
plasma glucose measurement. A plasma glucose
� 200 mg/dL is diagnostic of CF-related dia-
betes. Dillon’s glucose tolerance test result was a
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glucose level of 285 mg/dL. The hemoglobin
A1c (HgA1c) test is not sufficiently sensitive for
diagnosis of CFRD and thus should not be used
as a screening test. A HgA1C level <6.5 % does
not rule out CFRD because this value is often
spuriously low in CF patients. However, an
HgA1C � 6.5 % does confirm the diagnosis of
CFRD. Furthermore, a fasting plasma glucose
� 126 mg/dL will also confirm the diagnosis [5].

Dillon’s history is also notable for the pres-
ence of a pneumothorax. This complication,
along with hemoptysis, is more common among
individuals with CF as compared to the general
population, and specific guidelines exist for
management. It is critical to note that pleurode-
sis, a therapy used to treat recurrent pneumoth-
orax, may be deferred after a single
pneumothorax in CF. Pleurodesis may have a
negative effect on future candidacy for lung
transplantation, which may be critical for
extending Dillon’s life expectancy [6].

Dillon is infertile, as are the majority of men
with CF. Naturally, men with CF are subject to
the same sexually transmitted infections as men
without CF and safe sex practices are to be
encouraged. If parenthood is desired, genetic
counseling is advised and spermatozoa can be
surgically harvested by a urologist. Many men
with CF elect to have sperm donated instead.
Finally, it must be remembered that women with
CF remain fertile and may become pregnant
without fertility treatment.

Definition, Epidemiology,
and Natural History of Cystic Fibrosis

The association between abnormal sweat chloride,
salt loss, and illness in children was made in the
nineteenth century as shown by the adage, “Woe to
the child who tastes salty from a kiss on the brow,
for he is cursed and soon must die.” In 1938,
Dorothy Anderson made the first association
between pancreatic disease, lung disease, and
intestinal disease. Dr. Anderson called the disease,
“cystic fibrosis of the pancreas.” She was the first
to utilize pancreatic enzyme replacement therapy
(PERT) to treat affected children [7].

In 1952, Paul di Sant’Agnese discovered
abnormalities in sweat electrolytes that are
associated with CF. A sweat test was subse-
quently developed and improved over the next
decade. This test remains in widespread use for
establishing the diagnosis of cystic fibrosis. In
1989, Francis Collins, Lap-Chee Tsui, and
John R. Riordan discovered the first gene muta-
tion for CF, F508del (see case discussion). The
nomenclature for this mutation has evolved from
“delta F508” to “F508del” to “Phe508del” with
the latter being the most current and accurate
terminology.

For a child to be born with CF, one gene
with CFTR abnormalities must be inherited
from each parent (CF gene homozygous).
People carrying one gene for CF are clinically
unaffected but carry the risk of passing on this
gene to subsequent offspring (CF gene
heterozygous). One out of 25 persons of
European descent is a carrier for a CF-causing
gene mutation. However, abnormalities in the
CFTR gene can be found in all races. CF is the
most common lethal genetic mutation in per-
sons of European descent [8].

The cystic fibrosis transmembrane conduc-
tance regulator (CFTR) is in an epithelial cell
surface chloride channel. Changes in CFTR
function have the greatest deleterious effects on
the respiratory tract and the pancreas in most
patients. Cystic fibrosis causes bronchiectasis
and CF has become a paradigm for this condi-
tion. Bronchiectasis causes airflow obstruction
and a chronic productive cough. Most patients
who die from complications of CF do so because
of respiratory failure.

The life expectancy for patients living with CF
has increased dramatically secondary to therapeutic
advances in nutrition, pancreatic enzyme replace-
ment therapy, inhaled airway clearance therapy
(mucolytics), anti-inflammatory medications, and
aggressive use of antibiotic therapy. In 1970, the
median predicted survival was 16 years. Today, the
median predicted survival is close to 40 years of
age. An increase in survival has led to many
patients needing to transition their care from pedi-
atric providers to adult physicians including pri-
mary care and specialists [9].
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Currently, there are approximately 30,000
patients within the United States and 70,000
worldwide living with CF. Most of the patients in
the US participate in the CF Foundation’s Data
Registry. Patient information is collected by CF
care centers that are accredited by the CF Foun-
dation (CFF). There are more than 120 CF care
centers that form a nationwide network. These
centers are held accountable for informing best
practices and infection-control guidelines [1].

Medical and Mental Health
Assessment

Living with CF creates tremendous psychologi-
cal, financial, and physical burdens for patients
and their families. Patients with CF are aware of
their limited life expectancy. The treatments are
expensive and time-consuming. Patients are
afflicted with chronic cough that may be disrup-
tive to close personal contacts and in group set-
tings such as classrooms. Exacerbations of
bronchiectasis are unpredictable and may disrupt
planned activities and employment. Extended
hospital stays and frequent clinic visits can
become part of a hopeless cycle for some. Dis-
ease progression often leads to decreased exer-
cise tolerance and inability to complete activities
of daily living.

Given the tremendous psycho-social burden
this creates, patients with CF are prone to anxi-
ety, depression, and other psychological disor-
ders such as sleep disturbance, substance abuse,
and suicide. These issues fluctuate as patients
transit from childhood into adolescence and
adulthood. Dramatic differences exist between
pediatric and adult healthcare systems including
physical location, structure, patient responsibili-
ties, and caregiver’s mindsets. Physicians should
be sure to screen for mental health issues in
addition to treating the acute and chronic condi-
tions associated with CF [10].

Care of Cystic Fibrosis
and Associated Medical Conditions

Overview

The routine care of cystic fibrosis is best pro-
vided by one of the nationwide CF Foundation
(CFF) Accredited Care Centers. Many of the
medications require experience with prescribing,
prior authorization from third-party payers, and
specialty pharmacy dispensing. The time and
costs involved in the provision of these services
would be prohibitive to a clinic that sees an
occasional CF patient. The current guidelines for
CF-specific care include quarterly clinic visits
with submission of sputum samples for analysis
via specialized CF culture. Pulmonary function
testing is recommended twice yearly. All
accredited CF care centers have multidisciplinary
care teams that include social workers, dietitians,
respiratory therapists, and clinical coordinators.
Another key service delivered by accredited CF
centers includes the collection of data, which is
submitted to the CF Foundation Registry. This is
a valuable resource for tracking the CF popula-
tion as a whole, leading to improved clinical care
delivery and population health management.

The development of the care center network
by the CFF occurred in the early 1960s. These
centers were established to ensure the rapid
adoption of new CF therapies and developments
by providers to maximize care for CF patients. In
addition to providing care, these centers serve as
a focus for CF clinical trials, where new CF
therapeutics are first introduced. It is in the best
interest of patients with CF to be seen regularly
at CFF-accredited care centers [11].

Primary care physicians (PCPs) play an
important role in the lives of patients with CF.
Even medium to large CF care centers do not
have daily clinics. As mentioned, some patients
live far from CF care centers. Since many of the
CF care needs are chronic and recurring, a simple
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clinic visit may be able to address problems early
and prevent hospitalization (Table 8.1) [12].
Some examples would be helping with adherence
issues, treating minor gastrointestinal distur-
bances such as constipation, and initiating oral
antibiotics for mild exacerbations.

Respiratory System

In CF, the respiratory tract secretions lining the
airways are thicker than normal. Thus, the name
“mucoviscidosis” is more descriptive of the
underlying pathophysiology of CF. Most current
therapies are aimed at mobilizing the thick air-
way secretions and decreasing the overgrowth of
characteristic bacteria. A typical CF airway
clearance regimen starts with a bronchodilator.
All patients with bronchiectasis have airflow
obstruction and the current thinking is that sub-
sequent therapies are most effective if they are
preceded by a bronchodilator such as albuterol.

Following administration of a bronchodilator,
4 mL of 7 % hypertonic saline is inhaled by
nebulization. This agent is inexpensive and is an
effective way of drawing water from the lung
interstitium into the surface layer of the airway.
This will decrease the viscosity and allow easier

expectoration of secretions by the patient. Cur-
rent guidelines recommend hypertonic saline
twice daily. Some patients find this therapy
highly effective and utilize it more frequently.
Nebulized hypertonic saline twice daily has been
shown to decrease the frequency of exacerba-
tions and improve pulmonary function in terms
of forced vital capacity (FVC) and forced expi-
ratory volume in 1 s (FEV1) [13]. Unfortunately,
a small number of patients do not tolerate 7 %
hypertonic saline because of bronchospasm or
cough.

Most patients with CF take a mucolytic agent:
dornase alfa. This nebulized enzymatic solution
cleaves the long nucleic acid chains that accu-
mulate in the mucosal layer from lysed neu-
trophils found in purulent sputum. It is taken
once or twice daily. Combining medications is
not advisable because it dilutes the concentration
of the solutions and decreases effectiveness.
Unlike hypertonic saline, dornase alpha is not
associated with bronchospasm.

All patients with CF should participate in
some form of vigorous exercise. This not only
helps mobilize respiratory secretions, but also
helps to strengthen the overall musculature
leading to increased efficiency of the cough.
Patients with CF experience all of the benefits of

Table 8.1 Fundamentals of chronic cystic fibrosis therapy

Airway clearance Antimicrobials Nutrition CFTR modulation

Physical
vibration
• Manual
percussion

• Oscillating vest
• Flutter valve
• Vigorous
exercise

• Nebulized tobramycin
(alternate months)

• Aztreonam lysine
• Colistimethate (less common)

• High-caloric/high-salt diet
• Fat-soluble vitamin
supplementation (A, D, E, and K)

Genotype-specific oral
medications
• Ivacaftor
• Lumacaftor/ivacaftor

Surface
hydration
• Inhaled
hypertonic
saline

• Oral azithromycin
(anti-inflammatory)

Mucolysis
• Dornase alfa

• Aggressive antibiotic therapy
for exacerbations

Modified with permission from Boyle [12]
Not all patients will perform all therapies listed. Treatments are individualized
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exercise that non-CF patients experience and this
should be encouraged at all clinical encounters.

Many patients with CF, however, do not
exercise regularly. Alternative airway clearance
therapies are frequently used. These include
high-frequency pneumatic chest wall oscillation
devices (such as “The Vest”); Acapella (flutter)
valves, which create a vibrating column of air
upon forceful exhalation; and manual chest
physical therapy. All of these modalities seek to
apply vibrating energy to the airways to help
mobilize secretions for expectoration.

Following the aforementioned airway clearance
techniques, patients with pseudomonas coloniza-
tion often take a nebulized antipseudomonal
antibiotic. Currently, there are commercially avail-
able nebulized forms of tobramycin and aztreonam
in widespread use among CF patients. Specialized
pharmacies may create nebulized forms of colistin
and amikacin, although these are less commonly
used. Nebulized antibiotics are taken after hyper-
tonic saline and dornase alfa.

Since bronchiectasis is an obstructive disease,
many patients with CF also take asthma medica-
tions such as long-acting beta-agonists and inhaled
corticosteroids. Making a distinction between the
obstruction of asthma and the obstruction of
bronchiectasis may be difficult and may only be a
matter of semantics, as the treatments for airflow
obstruction are the same in both conditions [14].
Patients are encouraged to take their inhaled med-
ications in the following order: bronchodilator,
hypertonic saline/dornase alfa, inhaled antibiotics,
and long-acting beta-agonists/inhaled corticos-
teroids (if being prescribed).

Gastrointestinal System

The gastrointestinal system can be severely
affected despite the use of pancreatic enzyme
replacement therapy. Patients may suffer from
mild to severe functional bowel disorders and
from mild to severe liver cirrhosis.

Adult patients with CF have frequent episodes
of diarrhea alternating with constipation and/or
the distal intestinal obstruction syndrome
(DIOS). Constipation refers to the inability to

evacuate the colon, whereas DIOS refers to the
inability to evacuate the distal small intestine.
Both constipation and DIOS may require hospi-
talization for IV fluids, nasogastric suctioning,
anti-emetics, pain control, and aggressive use of
osmotic cathartic agents such as polyethylene
glycol to help relieve bowel obstruction.

When CF patients present with acute abdom-
inal pain, physicians must consider a broad dif-
ferential diagnosis, which includes complications
such as intussusception. As with the general
population, gallbladder disease and acute
appendicitis are common causes of acute
abdominal symptoms that should be considered.

The complications from cirrhosis are similar
to the complications from other causes of chronic
liver disease and include the complications of
portal hypertension: esophageal varices, spleno-
megaly, thrombocytopenia, and gastrointestinal
bleeding.

As patients with cystic fibrosis live into their
fourth and fifth decade, there is a significantly
increased incidence of gastrointestinal malig-
nancies. Although there are no established
guidelines, screening for gastrointestinal cancer
starts at an earlier age in patients with CF.
Many CF centers are now affiliated with gas-
troenterologists with specialized training and
experience with CF to assist in managing
CF-related gastrointestinal symptoms.

Endocrine System

The incidence of CF-related diabetes increases
with age, as was previously reviewed in the case
discussion. CF-related diabetes occurs when
patients can no longer produce enough insulin to
meet the metabolic demands of a large meal.
CFRD should not be confused with type 1 dia-
betes mellitus. Unlike type 1 diabetics, most CF
patients with diabetes can still produce insulin at
a basal rate. Consequently, CF patients rarely
experience diabetic ketoacidosis (DKA). If a CF
patient presents with DKA, one should suspect
coexisting type 1 diabetes mellitus.

CF-related diabetes is also different from type
2 diabetes mellitus. Patients with CF often suffer
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with protein–calorie malnutrition, so there is no
insulin resistance as is seen in type 2 diabetes
mellitus. Therefore, patients with CF-related
diabetes should not be restricted calorically as
one would in the treatment of type 2 diabetes
mellitus. In fact, a cornerstone of CF care is
encouraging and promoting a high calorie/high
protein diet. Most CF patients benefit from some
form of caloric and nutritional medical food
supplementation. Additionally, their diets should
be supplemented with the fat-soluble vitamins
(A, D, E, and K) due to malabsorption of these
vitamins secondary to pancreatic insufficiency.

The treatment of CF-related diabetes starts
with moderate aerobic exercise. Pharmacologic
treatment consists of insulin therapy. Oral
hypoglycemic agents should not be used in
CF-related diabetes, as they are not as effective as
insulin in improving nutritional and metabolic
outcomes [15].

Patients with CF are also at increased risk for
reduced bone mineral density, with some studies
suggesting 50–75 % of adults with CF have low
bone density and increased rates of fractures [16].
Several factors likely contribute to this risk
including glucocorticoid therapy, malabsorption
of vitamin D, physical inactivity, and poor
nutritional status [16]. PCPs can play a vital role
in disease prevention by assisting patients in the
prevention and treatment of these risk factors.

Acute Care

Unfortunately, since CF is a relatively rare dis-
ease, CF care centers often have ambulatory
sessions only a few days per week and do not
always have availability on the days when
patients need to seek acute care. Patients with CF
are subject to many of the same acute medical
issues as people without CF. They need many of
the same medical services that do not require
specialized CF knowledge or treatment including
preventive healthcare. Some examples include
routine immunizations, testing for influenza,
routine gynecologic care, and symptomatic
treatment for acute medical issues. Ideally, a
primary care physician would have an open

communication access to a CF care center. It is
also optimal for patients to be established with
providers in the local healthcare system before
needing acute interventions, as CF patients often
have complicated medical histories and physical
exam findings.

Transplant Evaluation

When patients with CF no longer experience
clinical improvement with IV antibiotics, become
oxygen-dependent, and have FEV1 measure-
ments less than 30–35 % of predicted, lung
transplantation has become an option for those
who meet transplant criteria. These criteria
include an adequate social support system to
ensure follow-up after hospital discharge. Certain
infections, notably Mycobacterium abscessus
and Burkholderia cenocepacia, are contraindi-
cations to lung transplantation, as patients tend to
have much worse outcomes if these infections
are present before transplantation. When patients
undergo lung transplantation, they typically
transfer care from CF specialists at CF centers to
specialists at the lung transplant centers. These
patients will still benefit from local established
primary, preventive, and acute care management,
as the distance from their transplant center may
be similar to that from the CF center of care.

Primary and Preventive Care

Persons living with CF are subject to the same
non-CF issues as the general population. Having
a non-CF specialist general physician can be a
valuable asset to the patient and a rewarding
collaboration for the physician. Patients who are
located greater distances from CF centers often
have the greatest need to find local primary care
providers and non-CF specialists.

Substance Abuse

The psychological burden of the disease is great,
and persons with CF are susceptible to forming
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destructive dependencies on alcohol, sedatives,
and analgesic drugs.1 The same defense and
denial mechanisms may occur as in the non-CF
population. Thus, detecting illicit substance
abuse and dependency requires a high level of
suspicion. Irregular behaviors, difficulty answer-
ing and returning phone calls, noncompliance
with medication regimens, complaints of sleep
disturbances, or missed appointments may pro-
vide early clues to substance abuse issues.
Avoidance of tobacco use is critical to CF
patients given the impact of tobacco smoke on
the pulmonary system in these patients.

Medication Management

CF centers are best suited to help patients man-
age the specialty medications and interventions
used for cystic fibrosis. These include dornase
alfa, nebulized antibiotics, pneumatic compres-
sion devices, and new classes of medication that
actually modify and improve the function of
CFTR at the cellular level (e.g., ivacaftor and
lumacaftor). These new medications may only be
prescribed by CF specialists and require prior
authorization from third-party payers. However,
the regimen does not change frequently and
primary physicians are well-suited to reinforce
adherence to high calorie/high protein diet exer-
cise, and airway clearance therapy. Primary care
providers can play a critical role in reinforcing
the need for medication compliance.

Reproductive Health

In general, men with cystic fibrosis are infertile,
with rates estimated at 95 % [17]. The abnormal
CFTR gene causes absence of the vas deferens
during development. Women, on the other hand,
remain fertile and must be counseled on appro-
priate prophylaxis if pregnancy is not desired.
Men who desire children may have sperm har-
vested by a specialty urologist. Many patients
seek assisted reproduction and utilize sperm

donation. Adolescents and young adults need
counseling on safe sex practices even though the
chance of pregnancy is low for male CF patients.
Female CF patients are considered high-risk
pregnancies and often require care by a
high-risk obstetrician [18].

Palliative Care

End-of-life care is individualized. Some patients
are not eligible or choose not to undergo lung
transplant evaluation. This process is best man-
aged by the physician with the best rapport with
the patient and family. This may be the CF
multidisciplinary team, though the primary care
provider may also be suited for engaging in this
discussion. When cystic fibrosis progresses to
respiratory failure and mechanical ventilation,
the prognosis is uniformly poor. Patients with
cystic fibrosis rarely recover from respiratory
failure requiring mechanical ventilation. Thus,
advance planning may prevent days on
mechanical ventilation that create anxiety and
discomfort for the patient and the family.

Coordinated Care with Cystic Fibrosis
Specialists

Although a majority of the routine care can be
handled by local physicians, there will be times
when clinical conditions arise that necessitate
specialty care by physicians trained in CF. Pul-
monary complications of CF including
bronchiectasis, hemoptysis, and pneumothoraces
are life-threatening emergencies that require
prompt attention by specialists. Hemoptysis and
pneumothorax occur with greater frequency in
the patients with CF as compared to the general
population.

Bronchiectasis

Patients with CF are prone to frequent exacer-
bations of bronchiectasis, and these episodes are
best treated in care centers with experience1Ross Klingsberg’s personal observation.
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treating CF. Exacerbations may occur several times
per year in the most severely affected patients.
Conversely, some patients with CF rarely experi-
ence exacerbations. The frequency of exacerbations
increases as the disease progresses. Based upon
clinical trials and collective experience of experi-
enced CF care physicians, exacerbations are best
treated as aggressively as possible as soon as they
are recognized. This usually includes either oral
antibiotics for mild exacerbations or IV antibiotics
for moderate to severe exacerbations. The choice of
antibiotic should be based upon the CF respiratory
cultures and on the previous antibiotic history of
the patient.

When a person with CF presents with acute
symptoms of increased productive cough, fati-
gue, lassitude, and weight loss, physicians not
familiar with CF may erroneously attribute
symptoms to “bronchitis.” Indeed, the chest
radiograph may be unchanged, but the loss of
lung function that occurs during CF exacerba-
tions may not be recovered unless aggressive
treatment regimens are initiated early in the
exacerbation.

The determination of when to treat for an
exacerbation of cystic fibrosis is a clinical judg-
ment. When symptoms are mild, oral antibiotics
may be used at the highest dose tolerable by the
patient. A typical regimen for a mild exacerba-
tion in a patient with pseudomonas and MRSA
includes ciprofloxacin 750 mg 2 or 3 times daily
and trimethoprim/sulfamethoxazole (double
strength) 2 or 3 times daily.

Many patients experience exacerbations and
more rapid declines in lung function because of
lapses in their CF airway clearance regimen.
Consequently, reinstitution of airway clearance is
a priority during exacerbations, as this is a
“teachable moment.” Experienced CF providers
will observe this phenomenon frequently.
Patients drift away from their daily routine of
airway clearance and their lung function declines
precipitously. Unfortunately, not all decreases in
lung function are reversible and so a lifelong
program of adherence to airway clearance ther-
apy must be continually, but tactfully, reinforced.

Hemoptysis

For some patients, hemoptysis may occur daily
and thus not require acute evaluation. However,
when hemoptysis is noted for the first time or
increases in severity, it may be associated with an
exacerbation of bronchiectasis. Hemoptysis is
characterized as either mild/moderate or
severe/massive. This distinction is based upon
the volume of blood expectorated. As a general
rule, any hemoptysis greater than a cup (ap-
proximately 8 oz or 240 mL) constitutes “mas-
sive” hemoptysis. Massive hemoptysis should be
managed in an acute hospital setting with access
to interventional radiology.

There are no clear guidelines for the man-
agement of hemoptysis. However, expert opinion
is that hypertonic saline and dornase alfa should
be discontinued in the setting of massive
hemoptysis. Bronchoscopy adds little to the
acute evaluation and should not be performed
routinely. Bronchial arterial imaging in the form
of bronchial arterial computed tomography
(CT) angiogram is often requested, as it may help
the radiologist locate the bleeding vessel. This
test requires special coordination with the radi-
ologist, as the timing of contrast administration is
different from the timing of contrast administra-
tion for a pulmonary artery imaging study.

When hemoptysis continues or escalates
despite antibiotic treatment and cessation of
hypertonic saline and dornase alfa, bronchial
artery embolization should be considered. The
most serious complication of this procedure is
inadvertent embolization of an anatomical vari-
ant spinal-penetrating arterial branch of the
bronchial artery. When this variant is present,
embolization can lead to irreversible lower
extremity paralysis. The bronchial arterial imag-
ing study can aid in identifying this variant.

Pneumothorax

Pneumothorax is encountered less frequently
than hemoptysis. Small pneumothoraces in
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clinically stable patients may be observed for
resolution but large pneumothoraces require tube
thoracostomy for evacuation. Positive pressure
ventilation should be avoided during episodes of
pneumothorax. Recurrent pneumothoraces are
sometimes referred for pleurodesis. However, in
patients with advanced lung disease (FEV1
<40 % of predicted) and large pneumothorax,
pleurodesis should be deferred until an evalua-
tion for lung transplantation has been performed.
Pleurodesis can make removal of the diseased
lung prohibitive during the lung transplant
procedure.

Transition Care Management
of Cystic Fibrosis Patients

The transition from pediatric to adult medicine
can be a stressful time for people with CF and
their families. Adult healthcare systems have
significant differences in patient care delivery
compared with pediatric systems of care, with
one of the most significant differences being in
care management responsibility. Pediatric sys-
tems of care often focus on the parents as the
primary focus for healthcare education and care
management. Adult healthcare system providers
often assume, sometimes incorrectly, that the
adult patient is capable of managing their own
healthcare independently. The transition process
will vary from person to person. Some patients
are ready to assume personal responsibility for
their care and well-being when they reach age 18
or 19 years, while others are not. Caregivers
should keep in mind that maintaining and refill-
ing a long list of medications, keeping follow-up
appointments every 3 months, and addressing
payment are extremely time-consuming tasks for
parents and patients. Some individuals rise to the
challenge of independence earlier while others
need more help. Many adolescents and young
adults have adapted to the “sick role,” as their
care may have led to extended hospital stays
where extra attention and special gifts/care are
bestowed upon them. It can be extremely chal-
lenging at times for adolescents to transit from
this system where they may be coddled, to their

own detriment, to a system that they may per-
ceive as uncaring and indifferent.

Pediatricians often arbitrarily develop their
own criteria for transitioning their patients to
adult care. Some use a specific age cutoff, some
wait for the first year of college to conclude,
some wait for an acute illness and transition
when the patient presents to an emergency room,
and some transition after the patient becomes
sexually active. Once a pediatrician transitions a
patient, they often will never see them again. The
transition can be emotionally traumatic for some
patients as they may have come to trust and rely
on a specific physician for nearly 20 years and
often through very serious illnesses. This transi-
tion can also be difficult for pediatric care pro-
viders as they may have developed special bonds
with patients and their families over many years.
They may have seen these patients through
life-challenging events and share concerns that
adult healthcare providers may not exhibit the
same depth of understanding regarding their
patient’s issues as they do. Optimal transitions
should be planned and occur during times of
well-being in the chronic disease process if at all
possible and should be viewed as a
well-coordinated process rather than as an event.
The stress of transition during a sudden acute
medical issue can lead to unnecessary stress for
the patient and their family [19].

A particular time of concern is the first year of
college for those patients who attend. During the
first year of immersion in campus life, CF
patients often decrease their adherence to ther-
apy. A therapeutic alliance with providers and
patience on the part of providers and caregivers
are critical in helping the young adult navigate
this difficult life change. Treatment adherence
usually improves after the first year of college,
once daily routines are established.

To better plan for transition, the pediatric team
and parents may begin teaching the responsibility
for obtaining medications, adherence, and
follow-up to the patient as the patient approaches
their teenage years. As a patient approaches the
transition to adult medicine, the adult and pediatric
teams shouldmeet and discuss the particular needs
of each patient. There should be a clear plan prior
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to the last pediatric visit that delineates the adult
physicianwhowill assume care for the personwith
CF.When the transition occurs smoothly, some of
the lapses in treatment can be averted.

Manyphysicians involved in the care ofpatients
diagnosed with a chronic disease of childhood
advocate that transition should begin at diagnosis.
Understandably, physical transition will be defer-
red until the clinically appropriate time. However,
early discussions about the process of transitioning
to an adult healthcare system help to assure suc-
cessful experiencesandoutcomes. In somecenters,
adult health care providers will meet with parents
and pediatric patients during their initial pediatric
visits to initiate the concept that a transition plan
will need tobeenactedat the appropriate time.Care
of adolescents and adult CF patients requires a
CF-trained specialist. However, the best
patient-centered outcomes include the care and
input from a multidisciplinary team that will
include non-CF-trained physicians in addition to
CF care centers.

Conclusion

The progress made to prolong and improve the
lives of patients with CF is one of the great
success stories of modern medicine. However,
with a current life expectancy of around 40 years
and with time-consuming and costly therapies
that fall far short of a cure, there is much work to
be done for this vulnerable and dependent pop-
ulation. Thus, there is an important role for pri-
mary care physicians who are part of a care team
and can recognize acute situations that require
more urgent specialist involvement. What is
more, PCPs play vital roles in the lives of people
with CF and support both patient and family
while increasing patient independence both
medically and socially. Caring for patients with
CF can be among the most rewarding of doctor–
patient relationships.

Appendix

Cystic fibrosis (CF) fact sheet

Definition and symptoms Cystic fibrosis (CF) is an inherited lifelong condition characterized by
• Inherited abnormalities in the cystic fibrosis transmembrane conductance
regulator (CFTR), an epithelial cell membrane protein and chloride channel

• Abnormal CFTR protein disrupts chloride transport and water movement
across secretory epithelial membranes

• Thick (viscous) mucus buildup in the lungs, pancreas, and other organs
• Bronchiectasis (persistent lung infections and progressive obstructive airway
disease)

• Persistent coughing, at times with phlegm
• Hemoptysis and pneumothorax
• Exocrine pancreatic enzyme insufficiency with poor growth or weight gain in
spite of good appetite

• Frequent greasy, bulky stools or difficulty with bowel movements
• Male (not female) infertility
• Very salty-tasting skin

Prevalence In the United States
• About 30,000 people are living with cystic fibrosis (70,000 worldwide)
• Approximately 1000 new cases of CF are diagnosed each year
• More than 75 % of people with CF are diagnosed by age 2 years
• Nearly half of the CF population is age 18 or older
• Predicted median survival: 39.3 years

Genetics and epidemiology Epidemiology
• CF is the most common disorder of autosomal recessive inheritance in
Caucasians

(continued)
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• In general, it occurs in 1/3000 Caucasian, 1/6000 Hispanic, 1/10,000
African-American, and 1/90,000 Asian-American births

Genetics:
• More than 2000 mutations in the CFTR gene have been identified
• The most common CF-causing mutation is Phe508del
• The most common CF-causing genes are screened for at birth
• People with only one copy of the defective CF gene are called carriers, but
they do not have the disease. Each time two CF carriers have a child, the
chances are

– 25 % (1 in 4) the offspring will have CF
– 50 % (1 in 2) the offspring will be a carrier but will not have CF
– 25 % (1 in 4) the offspring will not be a carrier and will not have CF

Characteristics of adults with CF
18 years and older

• 7 % Masters/Doctoral Level Degree
• 28.8 % College Graduate
• 33 % Some College
• 24.2 % High School Diploma
• 41.2 % Married/Co-habitating
• 35.3 % Full-time employment
• 99.2 % have Medical Insurance
• Phe508del homozygotes—46.4 % of CF population
• Phe508del heterozygotes—40.1 % of CF population

Associated conditions Individuals with cystic fibrosis have high rates of comorbid physical and
mental health conditions, including
• Bronchiectasis
• Airway colonization and chronic infections with Pseudomonas aeruginosa,
Staphylococcus aureus, and Burkholderia spp.

• Allergic bronchopulmonary aspergillosis
• Non-tuberculous mycobacterial infection
• Exocrine pancreatic insufficiency
• CF-related diabetes
• Fat-soluble vitamin (A, D, E, and K) deficiency
• Osteopenia/Osteoporosis
• Male infertility
• Hepatobiliary disease (cirrhosis, gallstones, biliary disease)
• Pancreatitis
• Intestinal obstruction, intussusception
• Chronic pain
• Depression, anxiety, substance abuse, and suicide

Challenges in transition • Learning to manage time, finances, housing, employment, education,
medication, and frequent physician visits

• Challenges impacting the transition to adulthood include
– Parental educational and financial status
– Proximity to specialized CF care centers
– Financial burden of medications and inability to work due to illness
– Unpredictable nature of exacerbations requiring intensification of care and
usually IV antibiotics and disruption of usual activities

– Reluctance on part of patient and parents/caregivers as well as pediatric
providers to initiate transition

– Difficulty identifying adult generalist willing to accept patient into practice

Adapted from Cystic Fibrosis Patient Registry Annual Data Report 2014 [1]
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9Diabetes Mellitus (Type 1)

Elizabeth O. Buschur and Stephanie Lawrence

Case Presentation

Mark is a 22-year-old young man with type 1
diabetes mellitus diagnosed at age 15. He is
being seen at the Diabetes Transition Clinic for
the first time after last being seen about
5 months earlier in the pediatric endocrinology
clinic. He presents with his mother. Mark
admits that he has not been checking blood
sugars for several months. He takes basal insu-
lin (glargine) every day and denies missing any
doses. He is also prescribed short-acting insulin
for meals and correction, but has also not taken
this in several months. When asked why, he
says he does not care. He denies difficulty
affording insulin or supplies. On review of prior
records, his hemoglobin A1c has been between
11 % to greater than 14 % since 1–2 years after
diagnosis. He complains of blurry vision,
polyuria, polydipsia, fatigue, and depression.
He has had some skin problems for which he

has been seeing a dermatologist. He is embar-
rassed by his skin and reports feeling depressed
and unconfident about his appearance. He is not
dating. He is not interested in seeing a counselor
regarding his depression. He works the night
shift at a warehouse. His mother, with whom he
lives, works during the day while Mark sleeps
during the day. His eating schedule is somewhat
erratic—usually 2 meals per day with the largest
before going to work in the evening. He denies
smoking and illicit drug use. He occasionally
drinks beer, but denies any binge drinking
behavior. His mother’s main concern that she
asks about is how long do complications of
diabetes take to occur. She would like her son to
change his behavior, but is not sure how to help
him, and admits that she does not see him awake
much due to their differing work schedules. On
exam, Mark appears to be a thin young man,
well-groomed, and quiet. He wears a hat cov-
ering his eyes. His exam is unremarkable,
including his thyroid and foot exam. Skin exam
shows no obvious blemishes. Hemoglobin A1c
is >14 %.

Case Discussion

The case of Mark illustrates the importance of
necessary adherence to glucose checks, insulin
injection administration, and careful dietary
assessment, which people with diabetes live with
on a daily basis. During the pediatric time period,
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glucose checks, insulin dosing, and meal plan-
ning are often team-based with the individual
child, his family, and his teacher and/or school
nurse playing helpful roles. During adolescence,
teens with diabetes often seek independence and
at times will rebel against self-care behaviors.
Furthermore, many adolescents and young adults
with diabetes have coexisting depression, anxi-
ety, and other mental health disorders that need
treatment. During the teenage years, diabetes
self-care behaviors should become incorporated
into the young adult’s normal life.

In the well-known Diabetes Control and
Complications Trial (DCCT) of youth and adults
with type 1 diabetes, children and adolescents
had hemoglobin A1c (HbA1c) values above
recommended targets [1–3]. Adolescents in the
intensive insulin regimen had better HbA1c val-
ues than those in the conventional arm, but these
values were still at least 1 percentage point
higher than the adults in the trial [4]. Increases in
HbA1c are clearly associated with risk of com-
plications of diabetes [4]. For example, a 1 per-
centage point increase in HbA1c (for instance 9
vs. 8 %) is associated with a 40 % higher risk of
developing retinopathy [5, 6].

Adhering to the complex, daily management
required to achieve glycemic control is difficult for
any person with diabetes, especially for adolescents
and young adults with diabetes. Young adults with
type 1 diabetes are recommended frequent
self-monitoring of blood glucose (4–6 times per
day), following a balanced diet and counting car-
bohydrates, balancing activity levels, and adminis-
tering insulin by injection or infusion pump. A large
meta-analysis of more than 2000 youth with type 1
diabetes showed that increases in adherence parallel
increases in glycemic control [7]. Multiple factors
have been associated with adherence to diabetes
care and glycemic control among children, adoles-
cents, and adults with type 1 diabetes including
access to diabetes care professionals and devices
(self-monitored blood glucose monitors, insulin
pens, insulin infusion pumps, etc.) [8, 9], social
support from family and friends [10], peer pressure
[11], economic status [12], interactions with diabetes

care providers [8], presence of mental health prob-
lems such as depression [10], and transition to
adolescence [10, 11, 13, 14]. Illness identity has also
been identified as a key factor in diabetes care
adherence among emerging adults with type 1 dia-
betes. In a study of more than 575 adolescents and
emerging adults (14–25 years of age), illness iden-
tity categorized as rejection, engulfment, acceptance,
and enrichment was associated with variations in
glycemic control (rejection associated with higher
HbA1c values), more diabetes-related problems, and
better adherence [15].

The case of Mark illustrates that young adults
with type 1 diabetes present a challenging patient
population for adult health care providers. As
discussed earlier, multiple factors influence dia-
betes care adherence, glycemic control, and
ultimately overall health among emerging adults
with type 1 diabetes. This chapter discusses the
coexisting conditions that may affect adults with
type 1 diabetes as well as the factors that influ-
ence care adherence and glycemic control.

Definition and Pathophysiology

Type 1 diabetes is one of the most common
chronic conditions affecting children. Type 1
diabetes results from autoimmune destruction of
the pancreatic beta cells resulting in complete
insulin deficiency. It most commonly presents in
childhood, although some people are diagnosed
as adults. Type 1 diabetes occurs in genetically
susceptible individuals and is thought to be
triggered by environmental agents. The autoim-
mune process is thought to occur over months to
years before clinical symptoms (polyuria, poly-
dipsia, polyphagia, weight loss) occur and
hyperglycemia is diagnosed. The American
Diabetes Association/Worldwide Health Organi-
zation (ADA/WHO) criteria for the diagnosis of
diabetes include fasting blood glucose
� 126 mg/dL at least twice, 2-h post 75-g glu-
cose challenge value � 200 mg/dL, any random
glucose � 200 mg/dL with symptoms of dia-
betes, or hemoglobin A1c � 6.5 % [16, 17].
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Epidemiology

The incidence of type 1 diabetes is increasing
worldwide [18]. In a Swedish registry of 1666
adults, blood samples were obtained from 1630
(97.8 %) patients. The ADA/WHO criteria for
diagnosis of diabetes were used. Those subjects
with positive autoantibodies—glutamic decar-
boxylase (GAD) antibody and/or islet cell anti-
body (ICA)—and/or c-peptide levels less than
0.25 nmol/L (0.7 %) were classified as having
type 1 diabetes [19]. In this large Swedish pop-
ulation, the incidence of type 1 diabetes in 0- to
19-year olds was 37.8 per 100,000 per year
(36.1–39.6, 95 % confidence interval [CI]) and
in 20- to 100-year olds was 27.1 (25.6–27.4) per
100,000 per year [19]. There was a bimodal
distribution with equal peaks in 0- to 9-year olds
and 50- to 80-year olds. In contrast, the incidence
of type 2 diabetes among adults in this popula-
tion was higher at 378 (375–380, 95 % CI) per
100,000 per year. There were 101 adults that had
one or more autoantibodies positive; GAD anti-
body was the most common in 90 %, ICA in
71 %, and both GAD and ICA in 61 % [19].
There were no significant gender differences in
type 1 diabetes in any age group, except for some
trends in pediatric subgroups.

A second study examined the time trends and
gender differences in incidence and prevalence of
type 1 diabetes in Sweden [20]. The Nordic
countries have the highest reported incidence
rates of type 1 diabetes in the world. The inci-
dence of type 1 diabetes in Sweden is most
recently reported to be 43.9 per 100,000 among
children less than 15 years of age [21]. The
incidence of type 1 diabetes has been increasing
over time in Sweden with a mean annual relative
increase of 1.7 % between 1978 and 1997 with
the most prominent rise among 0–4 years of age
(6.3 %) [20].

Several studies have examined the prevalence
and trends of diabetes in the United States [22].
Data from the National Survey of Children’s
Health found an estimated prevalence of diabetes
(both types 1 and 2 diabetes) among children in
the United States to be 3.2 per 1000 (95 % CI
2.6–3.7) or an estimated 229,240 children [23].

There were differences among race and obesity
status: non-Hispanic white children had higher
prevalence of diabetes (3.8 per 1000 children)
compared with other racial and ethnic categories
(2.2 per 1000 children) [23]. In the SEARCH for
Diabetes in Youth Study, the prevalence of dia-
betes (both types 1 and 2) among youth (less than
18 years of age) was 1.82 cases per 1000 youth.
There were significant differences in age and
gender with lower prevalence among youth 0–
9 years of age (0.79 cases per 1000 youth)
compared to those 10–19 years of age (2.8 cases
per 1000 youth). Non-Hispanic white youth had
the highest prevalence in the younger group
(1.06 cases per 1000 youth). Among younger
children, type 1 diabetes accounted for the
majority of cases (more than 80 %), and among
the older group, there were higher estimates of
type 2 diabetes ranging from 6 to 76 % [24].

Common Adult Conditions
in Patients with Type 1 Diabetes

Mood Disorders

Psychosocial challenges commonly occur during
periods of transition for young adults. However,
they are more pronounced for patients with dia-
betes due to their associated disease-related
emotional distress. At baseline, patients with
diabetes report feeling scared, angry, alone, and
depressed when thinking about having diabetes.
Most patients worry about the future and the
possibility of developing serious complications
related to their diabetes. Many feel discouraged
and overwhelmed by their diabetes regimen.
There is often “burnout” from the constant effort
to manage diabetes, and guilt and anxiety
regarding poor adherence. Patients with diabetes
also report concern about reactions and uncom-
fortable interactions around family, friends, or
coworkers who do not have diabetes [25]. This
diabetes-related emotional distress can lead to
conflict within families, strained relationships
with providers, increased risk for depression and
anxiety, and ultimately diminished motivation for
self-care and poorer glycemic control [26–29].
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As a result, the American Diabetes Association’s
“Standards of Medical Care in Diabetes—2016”
position statement recommends routine screening
for psychosocial problems including
diabetes-related distress, depression, anxiety, and
eating disorders so that they can be addressed
[17]. Several screening tools have been used to
evaluate psychosocial functioning among patients
with diabetes, including the Patient Health
Questionnaire-2 (PHQ-2), the Diabetes Distress
Scale (DDS), and the Problem Areas in Diabetes
(PAID)-1 scale [30–32].

Depression has been clearly identified as a
common comorbid condition in patients with dia-
betes. In fact, patients with diabetes are almost
twice as likely as those without diabetes to be
diagnosed with depression [33]. Recent studies
demonstrate that about 10 % of adult patients with
type 1 diabetes have comorbid depression [34],
while over 20 % of older adolescent females with
type 2 diabetes exhibit significant depressive
symptoms [35]. Depression has not only been
identified as a risk factor for decreased adherence
[36] and poor glycemic control [37] but also for
increased morbidity and mortality in patients with
diabetes [34, 38]. Given the high prevalence of
depression in the diabetic population and the seri-
ous implications it has for morbidity and mortality,
it is very important for the provider to identify and
treat this mood disorder. Not only has depression
treatment been shown to improve symptoms, but it
also has a significant economic benefit by reducing
health care costs [39].

Anxiety is the most frequently diagnosed
psychiatric disorder in the general adolescent
population [40] and poses unique challenges to
patients with diabetes. Studies demonstrate that
between 13 and 17 % of adolescents with type 1
diabetes have symptoms of anxiety [41]. Similar
to depression, symptoms of anxiety have been
associated with decreased blood glucose moni-
toring and poorer glycemic control among ado-
lescents with type 1 diabetes [41]. However,
somatic symptoms of anxiety such as increased
heart rate and perspiration, dizziness, lighthead-
edness, and abdominal discomfort [42] are very
similar to those associated with hypoglycemia
and may make it difficult for patients with

diabetes to appropriately understand their gly-
cemic levels [41].

Overweight and Obesity

Typically, young adults with type 1 diabetes are
lean in contrast to those with type 2 diabetes who
are often obese. However, with the global increases
in overweight and obesity, more than 25 % of
children under 18 years of age with type 1 diabetes
are overweight (body mass index [BMI] � 85th to
95th percentile) [43]. In the United States, the
SEARCH for Diabetes in Youth Study found 34 %
of youth with type 1 diabetes were overweight or
obese, similar to the background rate of 33 % of
youth without diabetes [43]. Minority youth with
type 1 diabetes (African American, Asian or Pacific
Islander, American Indian, Hispanic) are at
increased risk of obesity [43]. The risk for over-
weight and obesity also seems to be increased
among girls with type 1 diabetes [44], although not
all studies have shown this gender difference [45].
Apart from female gender, other risk factors for
higher BMI changes during childhood that may
lead to overweight and obesity include intensifi-
cation of insulin regimen (a greater number of
injections per day or insulin pump therapy) and
higher total daily insulin dose, lower BMI at dia-
betes onset, pubertal diabetes onset, and long dia-
betes duration [44]. Children and adolescents with
type 1 diabetes should be counseled on the inde-
pendent risks of overweight and obesity on car-
diometabolic complications. Minorities and young
girls with type 1 diabetes, especially those diag-
nosed between ages 10–15 years of age, have been
shown to be at highest risk of overweight and
obesity and may benefit from targeted counseling
and risk factor modification (dietary changes and
exercise) for reducing weight gain during the
course of diabetes treatment.

Thyroid Disease

Autoimmune thyroid disease is a common
coexisting condition among men and women
with type 1 diabetes [46, 47]. Autoimmune
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thyroiditis manifesting as hypothyroidism
(Hashimoto’s thyroiditis) is more common than
autoimmune hyperthyroidism (Graves’ disease).
An estimated 20 % of patients with type 1 dia-
betes have positive thyroid antibodies
(anti-thyroid peroxidase and anti-thyroglobulin
antibodies), while an estimated 2–5 % of patients
with type 1 diabetes develop autoimmune pri-
mary hypothyroidism [48, 49]. Some estimates
report even higher rates of autoimmune thy-
roiditis among subjects with type 1 diabetes [50,
51]. Autoimmune thyroid disease is more com-
mon among women than men with type 1 dia-
betes [46] as well as more common with
increasing age. Coexisting thyroid disease can
complicate the management of diabetes, and
emerging adults with both type 1 diabetes and an
underlying thyroid disease may potentially have
more difficulty with transition to adult medical
care. Uncontrolled or suboptimally treated thy-
roid disease can worsen hypoglycemia (for
hyperthyroidism), weight changes, depression,
anxiety, insomnia, fatigue, and other problems
that may be common among adolescents and
young adults with diabetes. A study of children
aged 8–18 years showed reduced health-related
quality of life among those with type 1 diabetes
and levothyroxine-treated thyroid disease com-
pared to those patients with diabetes but without
thyroid disease [52]. The American Diabetes
Association recommends regular screening of
children, adolescents, and young adults with type
1 diabetes for development of thyroid disease at
diagnosis of diabetes and every 1–2 years or
sooner if symptoms of hypothyroidism are seen
[17]. In addition to thyroid disease, other
autoimmune diseases may also accompany type
1 diabetes including celiac disease, and much
less commonly adrenal insufficiency (Addison’s
disease), pernicious anemia, among others.

Celiac Disease

Along with autoimmune thyroid disease, celiac
disease is an additional autoimmune disease that
is common among people with type 1 diabetes.
Celiac disease is more common among subjects

with type 1 diabetes (estimates between 2.3 and
5 % of patients with type 1 diabetes) than those
without type 1 diabetes [53, 54]. An estimated 7–
10 % of patients with type 1 diabetes have pos-
itive anti-endomysial antibodies or tissue trans-
glutaminase antibodies [49]. Risk factors for
development of celiac disease include female
gender, longer duration of diabetes, and presence
of autoimmune thyroid disease [49, 55]. Most
patients with type 1 diabetes and celiac disease
will not present with classic gastrointestinal
symptoms (diarrhea, food intolerance, food
avoidance, abdominal cramping, and gastroin-
testinal discomfort). Most patients with type 1
diabetes and celiac disease will present without
symptoms or with vague symptoms including
recurrent hypoglycemia, unpredictable glycemic
patterns, growth failure, and low bone density or
fractures [56]. The American Diabetes Associa-
tion recommends regular screening of children
and adolescents with type 1 diabetes (through
age 19 years of age) for celiac disease at diag-
nosis and every 2–3 years thereafter or if clini-
cally suspected [57]. However, there are fewer
guidelines in terms of recommendations for adult
screening. Often children and adults with type 1
diabetes have less frequent abdominal symptoms
of celiac disease [58]. Adults with type 1 diabetes
should be screened if any classic signs or
symptoms of celiac disease are present, or if an
individual has unexplained hypoglycemia or
unusual glycemic patterns, iron deficiency ane-
mia, or low bone density. The American College
of Gastroenterology recommends screening of
adults with type 1 diabetes if there are any sug-
gestive symptoms [58, 59].

Complications of Diabetes

Multiple longitudinal randomized trials have
shown that poor glycemic control is associated
with long-term vascular complications of dia-
betes, including nephropathy, retinopathy, neu-
ropathy, and cardiovascular disease [60, 61].
Typically, vascular complications of diabetes do
not clinically manifest until adulthood, but their
pathogenesis begins much earlier at disease
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onset. Furthermore, microvascular complications
of diabetes have been diagnosed at times in
emerging adulthood. There has been no signifi-
cant difference in screening for complications of
diabetes between pediatric and adult medical
care, but one study of 108 subjects with type 1
diabetes showed that background retinopathy
increased from 5 to 29 % from age 18 to
24 years [62].

Diabetic nephropathy rates have decreased
over the past several decades with improvements
in hemoglobin A1c [63]. Subjects with longer
duration of diabetes and suboptimal glycemic
control are at increased risk of developing albu-
minuria. Glycemic control is a strong predictor of
development of nephropathy, although albumin-
uria risk by age 20 was approximately 15 % in
one large population-based study, even among
those with mean hemoglobin A1c � 8.5 % [64].
Cumulative prevalence of increased albuminuria
was 26 % after a 10-year duration of type 1
diabetes and as high as 51 % after 19 years of
diabetes [64]. Tobacco use significantly increases
the risk of progression of microalbuminuria to
nephropathy, and adult providers should there-
fore screen and counsel patients with type 1
diabetes regarding tobacco use.

Hypertension is also an independent risk fac-
tor for nephropathy [64–66] and is an important
risk factor for development of albuminuria [67].
Hypertension is more common among adoles-
cents with type 1 diabetes than teens without
diabetes [68]. Therefore, blood pressure mea-
surement and screening for hypertension should
be done at each visit for diabetes care. In children
and adolescents with diabetes, prehypertension is
defined as systolic or diastolic blood pressure
between the 90th and 95th percentiles for age,
gender, and height or blood pressure � 120/80,
whichever is higher, at three different time
points. Hypertension is defined as systolic or
diastolic blood pressure � 95th percentile (or
� 130/80, whichever is higher) at three different
time points. Those teens with blood pressure
readings in the prehypertension range should be
recommended lifestyle changes (diet and exer-
cise). Medical treatment is indicated for adoles-
cents and young adults with blood pressure in the

hypertensive range or for those with blood
pressures in the prehypertensive range despite
lifestyle changes for 3–6 months. An
angiotensin-converting enzyme (ACE) inhibitor
is the recommended pharmacologic treatment if
needed, as this class of drugs has been shown to
protect against development of progressive
nephropathy in patients with diabetes [17, 69]. If
an ACE inhibitor is prescribed to female patients
of childbearing age, it is recommended to coun-
sel on the teratogenic potential of this class of
medications [17]. The goal blood pressure for
patients with diabetes is systolic blood pressure
<130 mmHg and diastolic blood pressure
<80 mmHg [70] with definition of hypertension
as systolic blood pressure above 140 mmHg and
diastolic blood pressure above 90 mmHg [17].

Symptomatic neuropathy is uncommon in
teens with type 1 diabetes; however, subclinical
neurologic impairment has been identified in
many youths with type 1 diabetes and in ado-
lescents with type 2 diabetes more often than
those with type 1 diabetes [71, 72]. Both
peripheral and autonomic nervous systems may
be affected with the classic symmetric distal
sensory loss in peripheral neuropathy as well as
abnormal heart rate variability, postural blood
pressure abnormalities, and impairment of
pupillary dilation in autonomic dysfunction.
Cardiac autonomic dysfunction may be associ-
ated with pubertal development and more often
occurs in those patients with poor glycemic
control [73, 74]. Screening for peripheral neu-
ropathy should be done annually with monofila-
ment and vibratory sensation testing. As in older
adults with diabetes, better glycemic control can
lead to improvements in nerve function in teens
and young adults with diabetes.

Cardiovascular disease and dyslipidemia are
common in adults with type 1 diabetes. Cardio-
vascular disease is much more common among
adults with diabetes (both types 1 and 2) com-
pared to matched controls without diabetes. For
example, adult men with diabetes have a four
times elevated risk of major cardiovascular
events (myocardial infarction, stroke, acute
coronary heart disease death, and need for
coronary revascularization) compared to healthy
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controls, while adult women with diabetes have
an eightfold elevated risk compared with healthy
controls [75]. Although very few teens have had
cardiovascular disease events, changes in lipids
and cardiac function begin to occur in childhood,
including reductions in left ventricular size and
stroke volume [76], atherosclerotic changes [77],
and increases in vascular stiffness [78, 79]. The
American Diabetes Association recommends
screening children and adolescents with type 1
diabetes with a lipid panel (ideally fasting) at age
10 or older or at puberty. If low-density
lipoprotein (LDL) is <100 mg/dL, a lipid
screen should be repeated every 5 years. If lipids
are abnormal, annual lipid assessments are rec-
ommended. If LDL is <100 and hemoglobin A1c
is elevated greater than 9 %, screening should
occur more often than every 5 years (i.e., every
2 years) [17]. Exercise has been shown to reduce
cardiometabolic risk, and should be advised to all
children and young adults with diabetes. Diet,
exercise, and better glycemic control are recom-
mended if hyperlipidemia is diagnosed.
HMG-CoA reductase inhibitors (statins) are
recommended if lifestyle changes and improve-
ments in hemoglobin A1c do not achieve target
lipid goals: LDL <100 mg/dL, high-density
lipoprotein (HDL) >35 mg/dL, and triglycerides
<150 mg/dL. If a statin is prescribed to a female
of reproductive age, it is recommended to
counsel her on discontinuation prior to concep-
tion as there have been poor fetal outcomes
thought to be related to statins [80].

Disordered Eating

Eating disorders are a well-known problem for
patients with diabetes. According to the Diag-
nostic and Statistical Manual of Mental Disor-
ders, Fifth Edition (DSM-V), an eating disorder
is characterized by a persistent disturbance of
eating that impairs health or psychosocial func-
tioning. Disturbed eating behavior is common in
late adolescent and young adult women in the
general population [81]. Adolescent girls with
type 1 diabetes are 2.4 times more likely to
develop an eating disorder and 1.9 times more

likely to develop a subclinical eating disorder
than female adolescents without diabetes [82]. In
a meta-analysis of adolescents with type 1 dia-
betes, 7 % had an eating disorder [82]. Subclin-
ical eating disorder symptoms have been noted in
more than 30 % of women with type 1 diabetes
[83].

Patients with diabetes and eating disorders are
less likely to use weight control behaviors such
as vomiting, laxatives, or diuretics as their peers
without diabetes [84]. The most common weight
control method for patients with diabetes is the
purposeful insulin omission for the intention of
preventing weight gain [82]. This causes cata-
bolism of lipids and induced glycosuria, leading
to excretion of calories with urine. This is a
behavior unique to patients with diabetes given
the role insulin plays in disease management. It
has been recognized by the DSM-V as either an
inappropriate compensatory feature of bulimia
nervosa or as a purging disorder [85]. The
prevalence of insulin omission for weight loss
increases with age, affecting up to 40 % of young
adult females with type 1 diabetes [85].

Many factors specific to diabetes have been
shown to predispose patients to developing eat-
ing disorders. The age of onset of diabetes in
adolescence [86] as well as the cycle of weight
loss at disease onset and subsequent weight gain
with the initiation of insulin therapy [82] corre-
late with later development of an eating disorder.
It has been proposed that intensive insulin ther-
apy also puts patients at risk for eating disorders
because it can cause weight gain, negative feel-
ings around body image, and fear of further gain
[87]. The dietary restraint demanded by diabetes
management is thought to contribute by leading
to craving and then binging “forbidden foods”
without appropriate insulin coverage [88]. Simi-
larly, episodes of hypoglycemia may trigger
disordered eating because the associated intense
hunger can lead to binging on “forbidden foods”
and subsequent guilt about over-eating [89].

Eating disorders are especially serious for
patients with diabetes because they are associ-
ated with increased morbidity and mortality.
Multiple studies have shown worse metabolic
control with higher hemoglobin A1c in patients

9 Diabetes Mellitus (Type 1) 137



with diabetes who have an eating disorder
compared to those who do not [82, 85]. Con-
sequently, research has also demonstrated an
accelerated rate of long-term microvascular
complications including retinopathy [90] and
nephropathy [91] as well as hypertension and
dyslipidemia [92] in patients with diabetes and
disordered eating compared to diabetic patients
without eating disorders. Due to insulin omis-
sion and disturbed eating, patients with diabetes
and an eating disorder have significantly higher
rates of severe hypoglycemia, hypoglycemia
with coma, and diabetic ketoacidosis
(DKA) with hospitalization than those without
an eating disorder [92]. Multiple studies have
shown an increased risk of death among this
group of patients, with one study citing a
3.2-fold increase in the risk of death in women
with diabetes and an eating disorder compared
to those without an eating disorder [91].

To avoid the severe consequences of an eating
disorder, it is important for healthcare providers
to prevent and identify eating disorders. They
should be sensitive to a preoccupation with body
weight and to minimize risk factors that have
been shown to lead to an eating disorder by
promoting flexibility with treatment and a
non-depriving diet [93]. A high index of suspi-
cion is required to identify an eating disorder in
patients with diabetes, as they frequently conceal
and deny that they have a problem and do not
often use the unhealthy weight control behaviors
such as vomiting, laxatives, skipping meals as
their peers without diabetes do, but rather often
omit insulin. The following clinical signs should
alert physicians of a possible eating disorder:
poor glycemic control, recurrent episodes of
DKA, recurrent hypoglycemic episodes, fre-
quently missed medical appointments, refusal to
be weighed, and preoccupation with appearance
[85].

Special Issues that Arise
with Transition to Adulthood

Alcohol, Tobacco, and Illicit Drug Use

The prevalence of tobacco, alcohol, and illicit
drug use in young adults with diabetes approxi-
mates that of the general population [94]. In
general, substance abuse has negative effects on
adolescent health, but it can affect patients with
type 1 diabetes to a more significant degree by
increasing their risk for acute and chronic com-
plications of diabetes [95].

Cigarette smoking is associated with
increased development and progression of neu-
ropathy, microalbuminuria, and impairment of
renal function [96]. It is also a well-known risk
factor for cardiovascular disease. Because dia-
betes itself is a cardiovascular risk factor, cigar-
ette smoking significantly heightens the risk of
premature death due to stroke and coronary
artery disease [96]. Prevention and cessation of
cigarette smoking is an important goal for pro-
viders caring for patients with diabetes.

It is well known that alcohol is a risk factor
for hypoglycemia in patients with type 1 dia-
betes, likely due to inhibition of gluconeogenesis
in the liver [97]. This can be especially danger-
ous as moderate alcohol intake has been shown
to cause decreased awareness of hypoglycemia in
patients with type 1 diabetes despite exaggerated
physiological changes [98]. Physicians should
routinely educate these patients about the risk of
nocturnal hypoglycemia with alcohol.

Substance abuse has been shown to be a sig-
nificant contributing factor for noncompliance in
patients with diabetes [99]. Cocaine has been
found to be a risk factor for diabetic ketoacidosis,
either due to its association with insulin therapy
omission or its effects on counter-regulatory
hormones [100].
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Sexual Health, Contraception,
and Preconception Planning

The number of women with pre-existing diabetes
(both types 1 and 2) who become pregnant and
deliver babies is increasing [101]. Unfortunately,
unplanned pregnancy is a major concern. More
than one-half of women with diabetes have
experienced unplanned pregnancies [102]. Con-
traceptive use is lower in women with diabetes
than in women without diabetes [102]. Only half
of young adults with diabetes who reported being
sexually active had ever used birth control to
prevent pregnancy [103].

It is critical to include reproductive and sexual
health in the care of the young adult with type 1
diabetes to prevent unplanned pregnancy and to
optimize the health outcomes of diabetic women
and their infants. Multiple studies have demon-
strated high rates of spontaneous abortions and
major congenital malformations in infants of
mothers with type 1 diabetes who have poor
glycemic control during pregnancy [104].

To minimize the risk of devastating malforma-
tions, the American Diabetes Association recom-
mends that all women of childbearing potential
receive preconception counseling [105]. Despite
this recommendation, most women do not. Less
than half of teenagers with diabetes had discussed
birth control with a health care professional and
31 % reported that they would not feel comfortable
bringing up the subject [103]. Sixty-five percent of
young adults (age 16–20) reported knowing noth-
ing about preconception counseling and more than
75 % were not aware of the maternal and fetal risks
in women with diabetes and the need for good
glycemic control [106].

In a survey of primary care physicians who
care for adolescents with chronic health condi-
tions, all agreed that reproductive and sexual
health is one of the most important issues, but
many did not feel prepared to discuss it with their
patients [107]. To help clarify goals of precon-
ception care, the American Diabetes Association
has outlined two key objectives:
1. Educate patients on the risk of malformations

associated with unplanned pregnancies and
poor glycemic control.

2. Provide effective contraception to all women
with diabetes who are at childbearing age
(unless the patient has good metabolic control
and is trying to conceive).

Contraceptive choice should focus on which is
the most effective method for the patient as there
are no specific contraindications to particular
contraceptive methods in patients with diabetes.
The Centers for Disease Control has also devel-
oped recommendations for preconception care
that can help in the development of a reproduc-
tive health plan [10].

Americans with Disabilities Act
and School/Work Accommodations

The Americans with Disabilities Act [108] pro-
tects teens and young adults with diabetes against
workplace discrimination. An employer cannot
fail to hire or fail to promote a young adult due to
diabetes, nor can they terminate an individual
because of diabetes and must not discriminate
with regard to employer-paid health insurance.
An employer should provide reasonable accom-
modations if requested by the employee. Simi-
larly, in educational settings, teens and young
adults with diabetes may request reasonable
accommodations for learning, if needed. Direct-
ing undergraduate students to register with their
Disabilities Services Office is the first step in
requesting accommodations. At many universi-
ties, the Disabilities Services Office will provide
an accommodation letter that the student can
provide to each of his/her instructors at the
beginning of the semester. Both the American
Diabetes Association’s Going Away to College
[109] and the College Diabetes Network website
[13] have resources about standardized testing
and asking for possible testing accommodations.

Financial Issues

Financial concerns may pose a significant barrier
to successful transition from pediatric to adult
medical care for patients with diabetes. Patients
with diabetes may have difficulty affording
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supplies, including glucometer test strips, insulin
syringes or insulin pen needles, insulin itself, and
possibly insulin pump or continuous glucose
monitoring supplies. Government programs and
medication assistance programs may be able to
help. Patients should be encouraged to check if
they are eligible for the hospital’s financial
assistance program, the Bureau for Children with
Medical Handicaps for their state, and also pre-
scription assistance programs. The College Dia-
betes Network website has several resources on
obtaining and affording diabetes supplies and
health insurance [13].

Changing Living Situations

As patients with diabetes move away from home,
it is very important that they inform the people
with whom they will be living about their dia-
betes. If they are going to college, this would
include their roommate and residence hall advi-
sor. It is helpful to provide some basic informa-
tion to these people on what diabetes entails in
order to clear up any possible misconceptions. It
may be useful to demonstrate how supplies,
including glucagon, work. Most importantly, the
roommate should be made aware of the dangers
of hypoglycemia, how to recognize it, and what
to do if the patient becomes confused or
unarousable. This would entail calling 911 and
administering glucose gel or glucagon [110].
Because patients may find starting a conversation
about their diabetes challenging, the College
Diabetes Network has developed tools and tips
on how to talk with friends and roommates about
diabetes [13]. The Juvenile Diabetes Research
Foundation (JDRF) has also developed a letter
that can be used to facilitate this discussion [15].
Similarly, the College Diabetes Network has
resources for preparing to talk to one’s roommate
about having diabetes [13].

Family-Oriented Care to Self-Care
Behaviors and Adherence

Fundamental differences between pediatric
“family-oriented” care and adult care are well rec-
ognized. In the pediatric setting, care is provided in
a family-focused model that tries to accommodate
the child and family’s needs with significant sup-
port. Parents are highly involved because children
do not have the cognitive skills to independently
manage their diabetes. In the adult model, patients
are treated as autonomous individuals, provided
with information and recommendations, and
expected to independently make decisions about
their disease management. Visits tend to be shorter,
less holistic, and more focused on medical prob-
lems. The contrast between these two models can
be upsetting for young adults with diabetes as they
transition to adult models of care [95]. Further-
more, patients struggle with self-care and adher-
ence as they attempt to manage their diabetes in a
model that demands independence during transi-
tion. Over the 2-year period following transition to
adult care, research demonstrates a significant
deterioration in treatment adherence as well as
glycemic control in young adults with type 1 dia-
betes [13].

Conclusion

Adolescents and young adults with type 1 dia-
betes present a challenging patient population for
primary care providers. In addition to focusing
on glycemic control and screening for long-term
microvascular and macrovascular complications
of diabetes, young adults with type 1 diabetes
need screening for associated mental health
conditions, including depression, anxiety, disor-
dered eating, and diabetes distress (see
Table 9.1) [17]. Furthermore, all women of
reproductive age with type 1 diabetes need
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Table 9.1 Screening for complications and coexisting conditions of diabetes [17]

Condition Test Frequency

Blood glucose
control

Hemoglobin A1c At least 2 times a year in patients who meet
treatment goals (and have stable glycemic
control)
Quarterly in patients whose therapy has
changed or who are not meeting glycemic
goals

Retinopathy Dilated eye exam by a trained eye services
professional

Patients with evidence of retinopathy should
be screened annually
Patients without evidence of retinopathy
should be screened every 2 years

Nephropathy Urine spot microalbumin/creatinine ratio Annually

Autonomic
Neuropathy

Ask about symptoms of sexual dysfunction
and gastroparesis

Annually

Peripheral
Neuropathy

Physical exam focused on ankle reflexes,
dorsalis pedis pulses, vibratory sensation, and
5.07 monofilament touch sensation

Patients at very high risk should be seen every
3 months by a wound care nurse
Patients at increased risk and average risk
should be screened annually

Hypertension Blood pressure measurement by a trained
professional

Every visit

Hyperlipidemia Lipids At the time of diabetes diagnosis or at initial
medical evaluation. If LDL is <100 mg/dL,
recheck lipids every 5 years. If lipids are
abnormal, check annually. If HbA1c is >9 %,
check more often (i.e., every 2 years)

Electrolyte and
chemistry
abnormalities

Serum creatinine and potassium At least annually

Depression and
diabetes-related
distress

Patient Health Questionnaire (PHQ-2) and
either the Diabetes Distress Scale (DDS) or
Problem Areas in Diabetes (PAID)-1 scale

Screen at each visit (quarterly)

Celiac disease Anti-tissue transglutaminase antibody Regular screening of children at diagnosis and
also every 2–3 years or if clinically suspected.
Screening in adults with signs or symptoms of
celiac disease, unexplained hypoglycemia,
glycemic patterns, or low bone density

Thyroid disease TSH Every 1–2 years or sooner if symptoms of
hypothyroidism

Obesity BMI Quarterly

Periodontal
disease

Routine dental exam Every 6 months

Unplanned
pregnancy

Counsel on reproductive and sexual health Every visit (quarterly)

Immunizations Hepatitis B vaccine 3-dose series ages 19–59. Age 60 and older
depending on risk

Pneumococcal polysaccharide (PPSV23)
vaccine

Once between age 19 and 64 years
Booster after age 65 (at least 5 years after
previous dose)

Influenza vaccine Annually

LDL low-density lipoproteins, TSH thyroid-stimulating hormone, BMI body mass index

9 Diabetes Mellitus (Type 1) 141



preconception planning and education. Transi-
tioning to adulthood is a challenging time period
for emerging adults with type 1 diabetes, and
longitudinal support from a team of health care
providers is needed (“Appendix”).

Appendix

Suggested Reading List

• American Diabetes Association Standards of
Medical Care in Diabetes—2015 and Dia-
betes Care for Emerging Adults: Recom-
mendations for Transition from Pediatric to
Adult Diabetes Care Systems

• Endocrine Society Managing the Transition
of Care for Patients with Type 1 Diabetes
(including A Recommended Approach to

Type 1 diabetes condition fact sheet

Definition Type 1 diabetes is an autoimmune condition that affects the pancreas’ ability to make insulin
needed to break down food (sugar) into energy needed for survival. It is defined by any of the
following criteria:
• Fasting plasma glucose � 126 mg/dL (7.0 mmol/L). Fasting is defined as no caloric intake
for at least 8 h

• 2-hour plasma glucose � 200 mg/dL (11.1 mmol/L) during an oral glucose tolerance test
• A1C � 6.5 % (48 mmol/mol)
• In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis, a random
plasma glucose � 200 mg/dL (11.1 mmol/L)

Epidemiology • Prevalence of diabetes (both types 1 and 2 diabetes) among children in the United States is
3.2 per 1000

• Non-Hispanic white children have higher prevalence of diabetes (3.8 per 1000 children)
compared with other racial and ethnic categories (2.2 per 1000 children)

Special
considerations

• Depression and anxiety are more common and more pronounced in patients with diabetes
due to the associated disease-related emotional distress

• Disordered eating is 2.4 times more common in adolescent women with diabetes than those
without, and the prevalence of insulin omission for weight loss affects up to 40 % of young
adult females with type 1 diabetes

• Reproductive health is critical to discuss to prevent unplanned pregnancy and to optimize
the health outcomes of diabetic women and their infants. More than one-half of women
with diabetes have experienced unplanned pregnancies and more than 75 % were not aware
of the maternal and fetal risks and the need for good glycemic control

• Long-term vascular complications are associated with poor glycemic control and should be
routinely screened for to identify any nephropathy, retinopathy, neuropathy, and
cardiovascular disease

• Obesity in patients with diabetes disproportionally affects minorities and young girls,
especially those diagnosed between ages 10–15 years of age

• Associated autoimmune diseases that should be routinely screened for include thyroid
disease and celiac disease

• Alcohol, tobacco, and illicit drug use can increase the risk for complications in patients with
type 1 diabetes; Physicians should routinely educate patients about the risk of cigarettes and
nocturnal hypoglycemia with alcohol

Recommended
screening

See Table 9.1

142 E.O. Buschur and S. Lawrence



Planning for Pediatric Practices and A Rec-
ommended Approach to the Adolescent
Transitioning to Adult Practice) https://www.
endocrine.org/education-and-practice-
management/quality-improvement-resources/
clinical-practice-resources/transition-of-care

• Juvenile Diabetes Research Foundation
• National Diabetes Education Program—

Transition Resources Pediatric to Adult
Health Care

• American Association of Clinical Endocri-
nologists: Find an endocrinologist

• Hormone Health Network: Find an
Endocrinologist.

Patient/Caregiver Resources

• American Diabetes Association’s Going to
College with Diabetes: A Self Advocacy
Guide for Students

• Juvenile Diabetes Research Foundation
“Letter to My Roommate” (https://hscweb3.
hsc.usf.edu/wp-content/uploads/2012/02/
Dear_Roommate.pdf) and Type 1 Diabetes
Teen Toolkit (http://typeonenation.org/
resources/type-1-toolkits/)

• American Association of Clinical
Endocrinologists

• Endocrine Society Transitions of Care for
Diabetes Resources https://www.endocrine.
org/education-and-practice-management/
quality-improvement-resources/clinical-
practice-resources/transition-of-care

• College Diabetes Network—Preparing for
College, Life on Campus, Between Visits and
other resources (http://www.collegediabetes
network.org)

• National Diabetes Education Program http://
ndep.nih.gov/transitions/resourceslist.aspx

• Americans with Disabilities Act http://www.
dol.gov/dol/topic/disability/ada.htm

• Hormone Health Network—Find an
Endocrinologist.
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10Down Syndrome

Kristin M. Jensen and Peter D. Bulova

Case Presentations

Susan and Jonathan were each referred to the
adult Down syndrome center for evaluation of a
decline in skills and possible Alzheimer’s type
dementia.

Susan is a 33-year-old female with Down
syndrome with a history of hypothyroidism and a
ventricular septal defect repaired during early
childhood. She completed high school and her
post-high school transition program. Since then
she has been employed by a clothing shop sev-
eral days per week. She recently moved from her
family home to a group home, as the health of
her parents was failing. Since moving to the
group home, Susan has shown little interest in
leaving the house and has had a decline in pro-
ductivity in her work at the clothing shop. Con-
currently, she has had an increase in self-talking
and compulsive behaviors, making piles of her

belongings and refusing to throw out old
magazines or papers. She is less social and
spends more time in her room. Susan’s parents
remain involved in her life and visit her at the
group home regularly.

Upon review of systems, Susan has had no
changes in her medications, and her weight has
been stable despite a slight decrease in her
appetite. She has been sleeping more than normal
without any complaints of snoring. Susan has no
known conflicts with any of the staff or other
residents in her group home or place of
employment. During examination, her vital signs
are within normal limits, body mass index
(BMI) is 27. She is awake and alert, but rather
withdrawn, frequently engaging in self-talk
throughout the encounter from which she can
be redirected. Neurologic examination is signif-
icant for 2+/4 deep tendon reflexes with mild
hypotonia. There were no significant findings on
the remainder of her examination.

Jonathan is a 52-year-old male with Down
syndrome with a history of congenital heart dis-
ease, difficulty swallowing, and several previous
bouts of aspiration pneumonia. He has been liv-
ing in the same group home for the past 5 years.
Over the past 6 months, Jonathan has shown a
gradual decline in skills, with new issues of
balance disturbance and recent urinary inconti-
nence. He demonstrates persistent forgetfulness,
often having trouble remembering previous skills
such as how to set the table or brush his teeth. He
was found to have a new tonic-clonic seizure
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5 months ago and is now on levetiracetam. He
has had no further seizure episodes.

Upon examination, Jonathan is a frail,
52-year-old male with a 10-lb weight loss over the
past year. He has difficulty ambulating without
assistance. Jonathan cannot participate in answer-
ing questions from his provider as well as he did
previously, and often responds with blank stares or
non-specific phrases, such as “you know.” Urinal-
ysis and thyroid studies were normal. His neuro-
logic examination was significant for slowed gait,
prolonged time to rise from seated to standing
position, and difficulty standing without holding
onto his caregiver for support.

Case Discussion

Decline in Skills in Down Syndrome

While the case of Jonathan describes a common
presentation of Alzheimer’s dementia in an adult
with Down syndrome, Susan’s case is a “mas-
querader” of dementia—in this case, depression.

A great deal of attention is paid to the
development of dementia in adults with Down
syndrome. This is due to the fact that the
pathogenesis of Alzheimer’s dementia is linked
to excess amyloid protein, the gene for which is
found on chromosome 21 [1]. Despite the fact
that autopsy specimens of adults with Down
syndrome over age 35 years show neurofibrillary
plaques and tangles [2], Alzheimer’s dementia is
a clinical diagnosis and does not develop uni-
versally in this population. Current estimates of
the prevalence of Alzheimer’s dementia among
individuals with Down syndrome are 10 % in
those ages 40–49 years, 20 % in those ages 50–
60 years, and 40 % in those over 60 years of
age. There are very few cases of true Alzheimer’s
dementia before age 40 years [3].

Because Alzheimer’s dementia is a clinical
diagnosis, most of the data used rely on the
first-hand descriptions provided by caregivers, who
tend to focus on patient behaviors that impact the
caregivers. This can lead to an overestimation of the
diagnosis when compared to results from direct
assessment. Additionally, clinicians are predisposed

to over-diagnose dementia, as the clinical diagnosis
of dementia is difficult to make and the inevitability
of dementia is presumed in adults with Down
syndrome [4]. Traditional tools such as the
mini-mental status exam are unreliable and unus-
able in nearly half of adults with Down syndrome
[4]. There is a recent study using the Rapid
Assessment for Developmental Disabilities
(RADD)-2 questionnaire that has shown good
sensitivity and specificity in identifying dementia
and takes approximately 15 min to perform [5].
A dementia assessment must include a medical and
psychiatric evaluation, as multiple conditions can
mimic the decline in skills of Alzheimer’s. One
must assess emotional and motivational change in
addition to memory changes.

There are distinguishing differences between
the presentations of Alzheimer’s dementia in
those with Down syndrome compared to those
without Down syndrome. The incidence of
adult-onset seizure development is much higher
in those with dementia and Down syndrome [6].
They often develop incontinence, sleep distur-
bance, apathy, gait changes, and personality
changes [4]. At this time, the treatments available
for adults with Down syndrome and dementia are
mainly supportive. There are several Cochrane
database reviews of medications for the treatment
of dementia in adults with Down syndrome, none
of which support their use [7–11]. The largest
trial of pharmaceutical intervention used
memantine, which showed no benefit and actu-
ally showed a trend toward worse behaviors in
the treatment group [12]. Current recommenda-
tions focus on interventions to minimize care-
giver burden, including respite care and creating
an environment for the patient to maintain
function.

The differential diagnosis of a decline in skills
is complex and requires a comprehensive
approach to care, as there are several masquer-
aders of dementia. The most common are psy-
chiatric issues, including depression, anxiety,
obsessive–compulsive disorder, adjustment dis-
order, attention deficit disorder, and psychosis
[13]. There have been many patients referred for
an evaluation of dementia who were later diag-
nosed with depression [14]. The differentiation
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between true Alzheimer’s dementia and other
causes is difficult as there are several overlapping
causes of behavioral changes, such as urinary
changes, mood changes, irritability, and decline
in skills [15]. There is a description in the liter-
ature of “pseudo-dementia” in persons with
Down syndrome, which resolves after starting an
antidepressant [16]. The most common endocrine
cause for a decline in skills is hypothyroidism
[13], which is described later in this chapter.
Therefore, the traditional workup of reversible
causes of dementia in those without Down syn-
drome includes a thyroid-stimulating hormone
(TSH). Additionally, a vitamin B12 level is also
recommended. The other issues particular to
Down syndrome and decline in skills include
sensory impairment, urinary infections, meno-
pause, seizure disorder, and obstructive sleep
apnea [13].

In summary, the differential diagnosis for a
decline in skills in an adult with Down syndrome
is broad and includes dementia, depression,
hypothyroidism, sleep apnea, hearing loss, vision
loss, seizure disorder, infection, menopause, and
developmental regression [17].

Background: Definition
and Epidemiology

Occurring in 1 in 700 to 1 in 1000 live births,
Down syndrome is the most common identifiable
genetic cause of intellectual disability [18–20].
Due to dramatic improvements in clinical care
during early childhood, nearly 90 % of persons
with Down syndrome now survive to 20 years
old with a median life expectancy in their
mid-50s [21–29]. This is a dramatic improve-
ment compared to their life expectancy of less
than 10 years of age in the 1970s [21–29]. The
World Health Organization (WHO) currently
estimates 250,000 persons with Down syndrome
in the United States [19]. Down syndrome is
caused by extra material on chromosome 21,
with 93–95 % of karyotypes displaying trisomy
21, 3–4 % having a translocation involving
chromosome 21, and 1–3 % displaying mosaic
trisomy 21 [30–32]. In addition to the risk of

comorbidities discussed in this chapter, persons
with Down syndrome are universally affected by
moderate to severe intellectual disability, which
may be less severe in persons with mosaic tri-
somy 21 [32]. With appropriate medical, social,
and educational support, persons with Down
syndrome can live long, fulfilling lives.

Special Issues in the Care
of the Adult with Down Syndrome

Additional Neurologic and Behavioral
Issues

While dementia is the most common neurologic
condition in adults with Down syndrome (as
discussed in the case), there are several other
issues that adult providers should consider. Sei-
zures are much more common than in the general
population, with a bimodal distribution—usually
occurring in childhood or after the third decade
of life. Up to 84 % of adults with dementia
develop seizures [33]. This is particularly
important, as untreated seizures in the setting of
dementia have been shown to hasten decline
[34]. While there is an association between
Down syndrome and Moyamoya disease as a
cause of cerebrovascular events, this is still a rare
finding [35]. Adults are at higher risk for strokes
than the general population, and these can be
ischemic, hemorrhagic, or cardio-embolic in eti-
ology [36]. Adults are also found to have micro-
and macro-hemorrhages in association with
amyloid deposition [37].

Concurrent mental health conditions are
common in persons with Down syndrome, par-
ticularly depression, anxiety, obsessive–compul-
sive tendencies, and behavioral issues [38, 39].
Mental illness can present with a decline in skills
or urinary incontinence, which can be mislabeled
as Alzheimer’s dementia [39]. Depression can be
triggered by a stressful life event, such as sepa-
ration from a parent or a death in the family. As
depression is often responsive to medical therapy
in those with Down syndrome [40], differentiat-
ing it from dementia is vital. Recent epidemio-
logic data indicate that adolescents and young
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adults with Down syndrome have similar rates of
anxiety (18 %) and depression (15 %) with
lower rates of bipolar (4 %) and impulse control
(20 %) disorders when compared to persons with
other forms of intellectual disability in this age
group [41]. Hyperactivity and impulsive behav-
iors have been observed in children with Down
syndrome as young as 3 years of age [42]. These
can be treated with both behavioral modifications
and traditional attention deficit/hyperactivity
disorder medications. In particular, persons with
Down syndrome tend to thrive in systems
incorporating routine and a stable environment,
which is theorized to increase feelings of com-
petence, reduce anxiety, and free up cognitive
capacity [43]. There is evidence to suggest an
increased prevalence of psychosis (35 %) in
adolescents and young adults with Down syn-
drome compared to peers with other etiologies of
intellectual disability [41]. This finding needs to
be interpreted with caution, however, as it is
quite common for persons with Down syndrome
to engage in self-talk as a mechanism to guide
problem solving or revisit previous conversations
and activities, which can be unrelated to behav-
ioral problems [41].

Individuals with Down syndrome have
increased risk of concurrent autistic spectrum
disorder compared to the general population,
with estimated prevalence rates of 5–39 % [38,
44, 45]. However, many individuals with Down
syndrome display symptoms of autism spectrum
disorder without a true diagnosis, especially in
those with more severe expressive language dif-
ficulties. Concurrent Down syndrome and autism
spectrum disorder can be extremely difficult to
treat, often requiring a specialist who works with
adolescents and adults with special needs [38].
Medical therapies, behavioral management,
maintenance of a stable environment, communi-
cation supports, and reduction of stressors are all
accepted forms of therapy [38, 45].

Persons with Down syndrome are also at risk
for a rare developmental regression during young
adulthood involving rapid, atypical loss of pre-
viously acquired skills in activities of daily liv-
ing, cognition, and socialization with an increase
in maladaptive behaviors [46–48]. Clinical

experience suggests this regression may develop
in response to transitions, hormonal/menstrual
changes, or significant life events [46], with early
data suggesting a link between this condition and
the pathogenesis of dementia later in life [48].
Given the rarity of this phenomenon, little evi-
dence exists to recommend standard treatment
modalities [46]. Evaluation of developmental
regression in persons with Down syndrome
should include all causes of loss of skills as
discussed previously.

Cardiology

Congenital heart disease is present in 40–60 %
of persons with Down syndrome [49–53]. The
most common forms of congenital heart disease
within Down syndrome are atrioventricular sep-
tal defects, atrial septal defects, and ventricular
septal defects, followed by patent ductus arte-
riosus, coarctation of the aorta, tetralogy of Fal-
lot, and other forms of congenital heart disease
[53–55]. Previously, congenital heart disease was
responsible for high mortality rates during early
childhood in Down syndrome. Now, these
lesions are routinely surgically corrected with
similar 5-year survival rates to non-Down syn-
drome children with congenital heart disease [55,
56]. Older adult patients with Down syndrome
and congenital heart disease were born in an era
during which surgical repair for congenital heart
disease was not universal [57]. Consequently,
primary care providers may encounter patients
with Eisenmenger syndrome due to their
now-unrepairable defects [58]. Recently pub-
lished data analyzing 10 years of a nationally
representative sample of U.S. hospital admis-
sions indicates increased inpatient mortality for
adults with Down syndrome and congenital heart
disease compared to adults with congenital heart
disease without Down syndrome [59]. It is
unclear whether this mortality difference results
from differing approaches to the care of adults
with Down syndrome currently versus long-term
sequelae of differences in the care of their con-
genital heart disease during early childhood
versus other causes. All persons with congenital
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heart disease should be followed by a cardiolo-
gist trained in the care of adults with congenital
heart disease. Subsequent follow-up will be dic-
tated by the nature of their lesion, repair status,
and associated complications [50].

Outside of their congenital heart disease sta-
tus, adults with Down syndrome are at risk for
developing acquired valve disease, most com-
monly mitral valve prolapse followed by aortic
regurgitation and tricuspid valve prolapse [53,
60, 61, 62]. In many cases, murmurs may not be
detectable. Current evidence supports obtaining
an echocardiogram for those who did not have
one in childhood and for patients presenting with
a new murmur or any clinical signs of heart
failure [53]. Likewise, electrocardiograms should
be obtained for any concerns of arrhythmia [63].

Down syndrome was previously believed to be
protective against the development of atheroscle-
rosis and subsequently ischemic heart disease or
cerebrovascular accidents [64]. However, autopsy
studies from the 1980s demonstrate similar levels
of atherosclerosis in persons with Down syndrome
compared to non-Down syndrome institutionalized
peers [65]. More recent studies confirm increased
adverse lipid profiles among individuals with
Down syndrome as compared to their siblings [66].
Although the incidence of ischemic heart disease is
lower in adults with Down syndrome compared to
the general population, longitudinal population
studies in Denmark, Sweden, and Australia report a
higher prevalence than previously documented [36,
25, 67] at 6.9 % of the overall Down syndrome
population [25] and 13.2 % of those >50 years of
age [25]. Despite the aforementioned discussion on
cardiac risk factors in Down syndrome, adults with
Down syndrome tend to have decreased risks for
hypertension, with blood pressure measurements
averaging approximately 10 points lower than their
age-matched peers [68].

Pulmonology

Due to both congenital malformations (e.g.,
pulmonary hypoplasia, laryngomalacia, hypoto-
nia, pulmonary hypertension) and deficiencies in
their innate and adaptive immunity, respiratory

illnesses such as influenza, pneumonia, and
aspiration pneumonia are common in persons
with Down syndrome [69–72]. Many individuals
with Down syndrome also experience recurrent
wheeze that is thought to be related to airway
malacia, generalized hypotonia, or recurrent
gastroesophageal reflux disease (GERD), given
often suboptimal responsiveness to traditional
asthma medications [71, 73]. Pneumonia is the
leading cause of hospital admission and the
second leading cause of death in adults with
Down syndrome, after congenital heart disease
[25, 74, 75]. As the rate of death from congenital
heart disease decreases in adults with Down
syndrome, the proportion of deaths attributable to
pneumonia increases with age [25]. Therefore,
primary care providers should be vigilant in
identifying and treating respiratory illnesses in
persons with Down syndrome. Primary care
providers should immunize adults with Down
syndrome against influenza, pneumonia, and
pertussis according to the current vaccine
schedule published by Centers for Disease Con-
trol and Prevention [76].

Obstructive sleep apnea (OSA) is among the
more common comorbidities in persons with
Down syndrome, with estimated prevalence rates
at 30–50 % during childhood and >90 % in
adults [73, 77, 78, 79, 80, 81, 82, 83]. This
increased risk of OSA in Down syndrome is
multifactorial. Persons with Down syndrome
have many physical attributes that predispose
them to OSA including midface and maxillary
hypoplasia, relative macroglossia, hypertrophy of
the tonsils and adenoids, laryngomalacia, and
generalized hypotonia [69, 73, 77, 78, 82]. Per-
sons with Down syndrome also have increased
risks for developing hypothyroidism and obesity,
both of which are associated with OSA [73, 78].
Obstructive sleep apnea can present at any age in
persons with Down syndrome, with symptoms
such as snoring, fatigue, restless sleep, hyperac-
tivity, behavioral or mood changes, decline in
skills, daytime sleepiness, nocturnal gasping or
choking episodes, or unusual sleep postures [73,
77, 84, 85]. The consequences of untreated OSA
range from behavioral disturbances, decreased
executive function, and learning difficulties
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[73, 86] to neuronal changes in the brain, pul-
monary hypertension, and right-sided heart fail-
ure [80, 87]. Overnight pulse oximetry has poor
sensitivity to diagnose obstructive sleep apnea in
Down syndrome, so providers should strongly
consider formal polysomnography for diagnosis
[73]. Treatment options range from traditional
positive airway pressure modalities (CPAP or
BiPAP), weight loss, or dental appliances to
surgical interventions, such as tonsillectomy and
adenoidectomy [73].

Gastroenterology

The primary issues of the gastrointestinal
(GI) tract pertinent to adults with Down syn-
drome are celiac disease, dysphagia, and gas-
troesophageal reflux.

While routine screening for celiac disease in
asymptomatic individuals is not recommended
[49], one should be vigilant for signs and
symptoms of the condition, as individuals with
Down syndrome are greater than 6 times more
likely than the general population to develop
celiac disease [88]. In most cases, the presenta-
tion of celiac disease among those with Down
syndrome is no different from that of the general
population, with abdominal pain, diarrhea, and
weight loss as the more common symptoms. In
addition, celiac disease can present as new or
challenging behavioral problems [49]. The only
effective treatment is a gluten-free diet [89].
While the establishment of a restrictive diet can
be difficult, it is generally well tolerated in most
adults with Down syndrome.

Dysphagia is one of the most common con-
ditions in adults with Down syndrome, especially
in older adults. One study found the condition in
more than 50 % of those over 50 years old, with
increasing prevalence associated with advancing
age [90]. This is of particular importance due to a
high risk of aspiration. Dysphagia can also lead
to malnutrition and dehydration [91]. This con-
dition needs to be managed symptomatically
with interventions ranging from dietary restric-
tions on easily aspirated foods, thickening liq-
uids, strengthening exercises, and mealtime

supervision to normalize eating rate. Many
patients eat very quickly, which will increase the
risk for aspiration [92].

Gastroesophageal reflux is also common,
occurring in 20 % of patients over 50 years old
[90]. The true prevalence of gastroesophageal
reflux is likely underestimated, however, as it is
often treated empirically. It can present as chest
pain, involuntary weight loss, or a variety of
behavioral changes.

Endocrinology

Hypothyroidism is among the more common
comorbidities in persons with Down syndrome,
presenting with fatigue, weight gain, decreased
interest in activities, a decline in skills, cold
intolerance, constipation, dry skin, and growth
impairment [17, 51, 93, 94, 95]. Prevalence
estimates for hypothyroidism range from 9 to
45 % of persons with Down syndrome of all
ages [17, 51, 94, 95, 96, 97]. Moreover, 1–6 %
of children with Down syndrome are born with
congenital hypothyroidism [49, 98]. An addi-
tional 25–60 % of persons with Down syn-
drome demonstrate subclinical hypothyroidism
[95], which can be transitory and does not
definitively predict progression to clinical
hypothyroidism [95, 98]. The risks for acquired
hypothyroidism correlate with age in persons
with Down syndrome, with onset of autoim-
mune thyroid disease starting in puberty and
increasing with age [98, 99]. Thyroid antibodies
(thyroid peroxidase [TPO] antibody, thy-
roglobulin antibody) are found in approximately
one-third of persons with Down syndrome [98,
99]. Prior to age 12 years, hypothyroidism in
persons with Down syndrome is thought to be
due to poor development or hypoplasia of the
thyroid gland [93, 99]. Untreated hypothy-
roidism can contribute to decreased cognitive
function and is thus important to identify and
treat. Current consensus guidelines recommend
testing thyroid function at birth, 6 months,
12 months, and then annually throughout the
lifespan for persons with Down syndrome [17,
49, 94, 100].
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Hyperthyroidism is slightly more common in
the Down syndrome population (0.65–3 %) than
the general population but is still relatively
uncommon [98, 101, 102]. This typically pre-
sents with heat intolerance, irritability, weight
loss, tachycardia, and palpitations and appears to
be the result of autoimmune thyroiditis [93, 98].
Autoimmune thyroiditis can have a fluctuating
course in persons with Down syndrome between
hypo- and hyperthyroidism [93]. Definitive
therapy for hyperthyroidism is iodine-131 with
surgical treatment reserved for patients requiring
rapid resolution of thyrotoxicosis or for those
with serious side effects from the anti-thyroid
medications [98].

There is also an increased prevalence of dia-
betes mellitus (DM) among children and adults
with Down syndrome compared to the general
population [94, 100, 103, 104, 105, 106], with a
higher predominance of type 1 diabetes than type
2 diabetes [107]. More typically, type 1 diabetes
presents in a bimodal distribution during child-
hood, with peaks at less than 2 years old and
again in early adolescence [108]. Reports from
Denmark demonstrate a fourfold increase in the
presence of Down syndrome in persons
<20 years old with type 1 diabetes (0.38 %)
compared to the prevalence of Down syndrome
in the background Danish population [106].
Similarly, a Scottish study demonstrated a
prevalence of type 1 DM in adults with Down
syndrome ranging from 1.4 to 10.6 % [104].
Within a population-based study of persons with
intellectual disability of all ages in Ireland, 23 %
of those with type 1 diabetes and intellectual
disabilities had Down syndrome, compared to
8 % of those with type 2 diabetes and intellectual
disabilities [107]. There is additional evidence to
suggest co-existing autoimmune disease with
type 1 diabetes in persons with Down syndrome,
with one study reporting 74 % with co-existing
thyroid autoimmunity, 14 % with celiac disease,
and 8 % with combined diabetes, thyroid
autoimmunity, and celiac disease [108]. Overall,
the literature suggests a slightly higher preva-
lence of diabetes mellitus in persons with Down
syndrome (Type 1 > Type 2), with a younger age

of onset than the general population [104–109].
Primary care providers should have a low
threshold to screen for diabetes based on symp-
toms and risk factors.

Obesity is widespread among persons with
intellectual disabilities but disproportionately
affects more persons with Down syndrome
compared to other causes of intellectual disability
[94, 110, 111, 112, 113]. It has been reported that
25–55 % of persons with Down syndrome are
overweight with roughly another one-third
meeting criteria for obesity [110, 112, 113,
114]. Women with Down syndrome tend to have
slightly higher rates of overweight and obesity
than men [110, 115]. Additionally, overweight
and obesity tend to be associated with milder
forms of intellectual disability [110, 115]. Likely
reasons for the high prevalence of obesity within
Down syndrome include lower levels of physical
activity [116], lower resting metabolic rate [115,
117], and poor nutritional choices [114], espe-
cially among the more independent and ambu-
latory populations [114]. Compared to
non-Down syndrome peers, persons with Down
syndrome tend to have higher fat and lower lean
mass in their body composition, making tradi-
tional measurements of adiposity (e.g., BMI) less
helpful [113, 118, 119]. Due to differences such
as limb length, those with Down syndrome have
a different distribution of body mass. One can use
the 2015 growth charts, recently published in
Pediatrics, that continue to age 20 as a good
approximation for adults [120]. As with the
non-Down syndrome population, overweight and
obesity increase the risk of musculoskeletal
complications, insulin resistance, and overall
mortality in persons with Down syndrome [113,
121, 122, 123]. However, overweight and obe-
sity in persons with Down syndrome do not seem
to translate into metabolic syndrome [122]. To
combat overweight and obesity in Down syn-
drome, experts have found the greatest success
using a multidisciplinary approach involving
physical exercise, nutrition counseling, caloric
restriction, and a comprehensive behavioral
management program involving the patient’s
family [114, 124, 125]. While regular exercise in
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moderate intervals does improve muscle strength
and core balance in the Down syndrome popu-
lation, persons with Down syndrome appear to
need longer training durations (45–60 min) to
improve their overall aerobic fitness [124].

Musculoskeletal

The issues of primary concern in adults with
Down syndrome are osteoporosis, osteoarthritis,
and rarely atlantoaxial instability. The classic
skeletal association with Down syndrome is
atlantoaxial instability; however, this is typically
more of a concern with children than adults. The
more common condition in the spine of adults
with Down syndrome is osteoarthritis. One study
showed a prevalence of osteoarthritis of the
cervical spine to be 64 % in people with Down
syndrome between the ages of 21 and 60 years.
In comparison, atlantoaxial instability was found
in only 8 % of this population [126]. In addition,
while atlantoaxial instability may be present on a
radiologic study, it does not mean that subluxa-
tion and clinical symptoms will follow. It is
estimated that 2 % of people with Down syn-
drome are at risk for spinal cord compression
from atlantoaxial instability [127]. Although rare,
it is still prudent to evaluate for atlantoaxial
instability in adults with new neurologic symp-
toms, as prompt intervention is necessary.
Symptoms can vary, with presentations ranging
from cervical pain, torticollis, hyperreflexia,
ataxia, quadriparesis, syncope, vertigo, and
change in handedness to ear pain [94, 100, 128,
129, 130, 131, 132, 133, 134, 135, 136, 137].
One recent review estimated symptom preva-
lence for atlantoaxial dislocation as follows:
50 % presented with neck pain or restriction of
neck movement, 70 % with numbness and/or
weakness, and 90 % presented with pyramidal
signs [138]. Neurosurgical evaluation would be
recommended prior to any athletic participation
with the aforementioned symptoms of
atlantoaxial dislocation. Providers should con-
firm the cervical spine is in neutral position prior
to any anesthesia, surgical, or radiographic

procedures. Otherwise, screening for atlantoaxial
instability is recommended during childhood,
with neurologic changes, and for participation in
the Special Olympics [131].

Osteoporosis is common in Down syndrome.
In one study, 43 % of adults over 50 were found
to have this condition [90]. Down syndrome is
an independent risk factor for low bone mineral
density [139–141], with the incidence of
reported fracture as high as 55 % (long bones)
or 30 % (vertebral bodies) in adults with Down
syndrome over 50 years old [17, 142, 143].
Persons with Down syndrome have multiple
risk factors for lower bone integrity due to
decreased muscle tone/hypermobility leading to
decreased physical activity and increased risk of
joint dislocation, delayed puberty, hormonal
factors, thyroid abnormalities, epilepsy, high
risk medication use, low intake of calcium,
vitamin D insufficiency, and autoimmune dis-
eases [139, 144, 145]. In addition, bone for-
mation and resorption were suppressed in a
study of a cohort of adults with Down syndrome
compared to controls, which suggests a Down
syndrome-specific mechanism responsible for
decreased bone mineral density [143]. Persons
with Down syndrome should be regularly
screened for risk factors of low bone mineral
density, including annual thyroid function tests
and intermittent screening for celiac disease,
while addressing high risk medication use,
ensuring adequate levels of calcium and vitamin
D, along with increased physical activity [139,
144]. Data is not yet available to guide
evidence-based preventive therapeutic inter-
ventions among young adults with Down syn-
drome [139]. Given the increased risk of
osteoporotic fractures in adults with Down
syndrome, general consensus recommends
screening adults for osteoporosis starting in
their 40s or with their first fracture if earlier than
40 years old [17]. A study in children with
Down syndrome ages 7–12 years demonstrated
that weight-bearing exercise and calcium intake
have a synergistic effect on femoral neck bone
mineral density [146]. This suggests that pre-
vention plays an important role.
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Reproductive Health

Reproductive health for persons with Down syn-
drome is an area that is often poorly addressed by
healthcare providers [147]. Both men and women
with Down syndrome can experience delays in
puberty and have decreased fertility compared to
the general population [148–151].

Women with Down syndrome can have regular
ovulatory menstrual cycles, although there is evi-
dence to suggest ovarian hypoplasia and gonadal
dysfunction with decreased follicular growth,
decreased number of oocytes, and decreased
ovarian sensitivity to follicle-stimulating hormone
(FSH) [151, 152]. Women with Down syndrome
typically go through menopause at younger ages
than women with other forms of intellectual dis-
ability (median reported age of menopause in
Down syndrome: 47.1 years) [147, 153]. However,
many women with Down syndrome are able to
conceive and bear children [148, 149, 154].
Approximately, 50 % of their children will have
Down syndrome, and these children are at
increased risk for other congenital malformations
[155].

Men with Down syndrome are typically con-
sidered sterile, with evidence for germ cell
hypoplasia demonstrated by elevated luteinizing
hormone (LH) and FSH hormone levels, lower
testosterone levels, and smaller testicular volume
[152, 156]. However, there have been case
reports of children being fathered by men with
complete trisomy 21 [157]. Additionally, persons
with intellectual disability, such as Down syn-
drome, are at increased risk for sexual exploita-
tion and abuse [158]. Consequently, it is
important to educate persons with Down syn-
drome about their reproductive capacity, to
assess their sexual practices and/or desires, to
screen for abuse, and to address these concerns
clinically [158]. Primary care providers should
consider contraceptive methods to prevent
undesired pregnancy and should routinely offer
age-, gender-, and risk factor appropriate repro-
ductive health screenings in a disability-friendly
manner [17, 158].

Visual and Hearing Issues

The disability caused by people with Down
syndrome with ophthalmologic pathology cannot
be underestimated. Especially in adults who
often have compromised hearing and balance
issues, poor vision can manifest with an Alz-
heimer’s-like picture of withdrawal from social
situations and a decline in skills. Many patients
will not complain of visual loss, and will instead
only exhibit behavioral changes. This issue and
the high prevalence of visual change makes
routine screening a necessity. While there is not
unanimous consensus of the frequency of
screening, our review of the literature suggests a
routine ophthalmologic exam every 2 years in
adults [17].

All structures of the eye are at increased risk
of abnormalities: the cornea, retina, iris, and lens
as well as the eyelid. The prevalence is much
higher in those with more severe cognitive lim-
itations. The overall incidence of some vision
compromise is as high as 75 % in people
30 years and older [159]. Of note, those with
mosaic Down syndrome are also at significantly
increased risk for structural abnormalities [160].
The most common abnormalities in adults are
cataracts, strabismus, refractive errors, and pres-
byopia, all of which are more common compared
to the general population. In one large study,
42 % of 455 adults with Down syndrome were
found to have cataracts, with incidences of
37.8 % in the 40–49 year age range and 100 %
in the 70–79 year age range [159]. This is of
particular significance, as many physicians are
wary of recommending cataract surgery for this
population. In actuality, the benefits of surgery
are mixed. The surgical outcomes are generally
good, but the patients’ visual abilities often
remained compromised, due to other ocular
comorbidities [161].

Caring for the ophthalmologic issues in adults
with Down syndrome is often challenging.
Visual impairments in those with intellectual
disabilities can lead to behavioral changes such
as self-injurious behavior. This may manifest as
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self-stimulatory behaviors such as eye
poking/pressing or staring into bright lights.
Finding an ophthalmic specialist experienced
with intellectual disabilities can be invaluable as
problems with cooperation with the exam is
common and creative solutions with more
engaging visual tests may be necessary. There
are several forms of testing that have been suc-
cessful in these settings [162].

According to one source, approximately 40–
77 % of adults with Down syndrome have dis-
abling hearing loss [163]. The incidence of
hearing loss increases sharply after age 40. It is at
this point when the incidence differs dramatically
from the general population [29]. The importance
of recognizing and treating sensory impairments
is critical, as they can present as a decline in
skills, thereby being misdiagnosed as dementia,
as well as diminished quality of life.

Hematology–Oncology

Persons with Down syndrome have increased
risks for hematologic conditions, ranging from
idiopathic macrocytosis and mild polycythemia
[164] to myelodysplastic syndrome [165] to
actual leukemias [67, 166, 167]. Studies show a
high frequency of leukopenia, idiopathic macro-
cytosis, and mild polycythemia in the Down
syndrome population, often without underlying
disease [164]. Elevations in mean corpuscular
volume (MCV) are frequently found in infants
with Down syndrome and can persist throughout
their lives [168]. In one observational study,
approximately two-thirds of persons with Down
syndrome had an elevated mean corpuscular
volume and one-third had mild leukopenia [168].
Although myelodysplastic syndrome is often
transient in individuals with Down syndrome,
this can progress to leukemia and/or marrow
failure in both children and adults [168, 169].

Leukemia in Down syndrome is predomi-
nantly found in the pediatric population, with
>90 % of cases occurring before age 20 years
[123, 165]. Acute myeloid leukemia and acute
lymphoblastic leukemia seem to occur with equal
frequencies within the Down syndrome

population [167]. Although leukemia in Down
syndrome is generally associated with a poor
prognosis [170], childhood acute megakary-
oblastic leukemia is unusually sensitive to
chemotherapy with excellent outcomes [165,
171].

Persons with Down syndrome have a
decreased—but not zero—risk of developing
most solid tumors compared to the general pop-
ulation [67, 167]. However, combined analyses
of nearly 30 years of cancer registry data from
Denmark and Sweden observed a modest
increased risk of liver, testicular, and male penile
cancers among adults with Down syndrome
compared to non-Down syndrome rates in these
countries [67]. These same registries documented
the presence of solid tumor neoplasms in persons
with Down syndrome in numerous organ sys-
tems, including cancers of the colon, testes,
breast, liver, penis, stomach, brain, endometrium,
parathyroid, kidney, and small intestine [67].
There have been additional case reports of male
breast cancer in adults with Down syndrome
[172, 173].

Primary care providers of adults with Down
syndrome should retain a high index of suspicion
for underlying hematologic or solid tumor neo-
plasms. Solid tumor screening should be dictated
by clinical symptoms, family history, and risk
factors. Providers should follow complete blood
counts in situations that would raise one’s sus-
picions for hematologic processes, such as easy
bruising, petechiae, fatigue, or change in feeding
patterns, and refer to specialty providers as
appropriate [49, 166].

Conclusion

While every person with Down syndrome is
unique, there are several issues that are common
throughout the population (“Appendix”). It is
important to have a systematic approach to both
health maintenance and active medical issues, as
multiple organ systems can be involved. One
must take a comprehensive approach to the
diagnosis of decline in skills, paying particular
attention to mental health issues. While all

158 K.M. Jensen and P.D. Bulova



people with Down syndrome may develop
amyloid deposition in the brain, not all will
develop clinical dementia. In addition, a medical
workup is warranted for unexplained behavioral
changes, as common conditions such as
hypothyroidism, sleep apnea, and sensory chan-
ges may present this way.

Appendix

Suggested Reading List

• Bull MJ. Health supervision for children with
Down syndrome. Pediatrics. 2011;128
(2):393–406.

• Jensen KM, Bulova PD. Managing the care of
adults with Down syndrome. BMJ. 2014;349:
g5596.

• Smith DS. Health care management of adults
with Down syndrome. Am Fam Physician.
2001;64(6):1031–8.

Down syndrome (DS) condition fact sheet

Definition Down syndrome is a genetic condition resulting from triplication of all or
a portion of chromosome 21 (Trisomy 21). Down syndrome is
characterized by
∙ Intellectual disability, ranging from mild to profound
∙ Common physical findings include hypotonia, epicanthal folds, flat nasal
bridge, upward-slanting palpebral fissures, high arched palate, narrow ear
canals, short stature, single transverse palmar crease, and wide-spacing
between the first and second toes
Persons with Down syndrome have increased risks for congenital and
acquired conditions involving most organ systems as described below

Epidemiology In the United States, Down syndrome occurs in 1/700–1/1000 live births,
affecting approximately 250,000 persons
Karyotypes for persons with Down syndrome are as follows:
∙ 93–95 % of persons with Down syndrome have complete trisomy 21
∙3–4 % have a chromosomal translocation involving chromosome 21
∙1–3 % have mosaic trisomy 21

Special considerations In addition to intellectual and developmental disabilities, adults with
Down syndrome have high rates of comorbid physical and mental health
conditions, including

∙ Congenital heart disease
∙ Hypothyroidism
∙ Hearing abnormalities
∙ Vision abnormalities
∙ Gastroesophageal reflux
∙ Celiac disease

∙ Obesity
∙ Obstructive sleep apnea
∙ Behavioral/mental health disorders
∙ Acquired cardiac valve disease
∙ Cervical spinal instability

Adults with Down syndrome also experience accelerated aging, which can
involve

∙ Early Dementia
∙ Osteoporosis

∙ Osteoarthritis
∙ Dysphagia

Recommended Screening In addition to appropriate age and gender primary health screenings, we
recommend the following screenings for adults with Down syndrome:

Yearly:
∙ Hypothyroidism
∙ Obesity

Every 1–2 years:
∙ Hearing
∙ Vision

As directed by comorbidities, risk factors, and clinical presentation:

∙ Echocardiogram
∙ Sleep study
∙ Bone densitometry

∙ Cervical spine imaging
∙ Celiac disease screening labs
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• Steingass KJ, Chicoine B, McGuire D,
Roizen NJ. Developmental disabilities grown
up: Down syndrome. J Dev Behav Pediatr.
2011;32(7):548–58.

Patient/Caregiver Resources

• The ARC: http://www.thearc.org/
• Canadian Down Syndrome Society: http://

www.cdss.ca/
• National Down Syndrome Congress: https://

www.ndsccenter.org/
• National Down Syndrome Society: http://

www.ndss.org/
• DS-Connect: https://dsconnect.nih.gov/
• University of Pittsburgh, Down Syndrome

Center: http://www.chp.edu/our-services/
down-syndrome/online-resources

• Down Syndrome Education International:
https://www.dseinternational.org/en-us/

• Alzheimer’s and Down Syndrome: http://
alzheimers.gov/down_syndrome.html

Medical Providers

• American Academy of Developmental Med-
icine and Dentistry: http://aadmd.org/

• Down Syndrome Australia: http://www.
downsyndrome.org.au/

• Down Syndrome Medical Interest Group of
the United Kingdom & Ireland: http://www.
dsmig.org.uk/

• Down Syndrome Medical Interest Group—
USA: http://dsmig-usa.wildapricot.org/

• Vanderbilt University: Health Watch Table—
Down syndrome: http://vkc.mc.vanderbilt.
edu/etoolkit/physical-health/health-watch-
tables-2/down-syndrome/
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11Human Immunodeficiency Virus
(HIV)

Kimberly Carter Bates

Case Presentation

Jane is a 23-year-old-female with perinatal
human immunodeficiency virus (HIV) infection
who presents to her primary care physician
(PCP) to discuss preconception care. She has
been relatively healthy since her diagnosis of
HIV at age 2, when she was found to be
HIV-positive after a hospitalization for Pneu-
mocystis pneumonia. She was placed on
trimethoprim-sulfamethoxazole prophylaxis at
age 2 after her hospitalization and followed with
a pediatric HIV specialist until recently. She
reports taking various medications as a child and
teenager for her HIV disease and noted variable
adherence to therapy during her childhood years.
She knows that she had problems with drug
resistance that required changes in medications
during her childhood but is not sure to which
agents her virus has developed resistance. Jane
reports that her mother managed her medications
until about age 16, when she began taking them
on her own. She became aware of her diagnosis
at age 12, when her family disclosed her HIV
status to her, and she admits to refusing medi-
cations around that time due to difficulty adjust-

ing to the diagnosis. She attended counseling
from age 14–16 to help her cope with the stigma
associated with her disease and the challenges
she felt as she became interested in dating and
sexual activity. She became active in a
youth-with-HIV support group and learned to
become more responsible for her own health
care. Jane has managed her own medications
since age 16, and has been on her current
antiretroviral (ARV) regimen since age 19. She
has maintained viral suppression (viral load <200
on HIV RNA testing) for the past 4 years with
her current regimen of tenofovir, emtricitabine,
darunavir, and ritonavir.

Her current medical problems include obesity
with a body mass index (BMI) of 32, history of
major depression in remission on fluoxetine, and
asthma, which is currently well controlled on a
moderate-dose inhaled corticosteroid and
as-needed inhaled short-acting bronchodilator.
She has a history of sexually transmitted infec-
tion (STI) with Chlamydia trachomatis at age 18,
but has had no further STI since that time and her
most recent testing 6 months ago was negative.
She has kept up to date with all health screenings
that she has been informed she needed, including
cervical cancer screening, which she started at
age 19 and has annually. Jane reports that her
routine vaccinations are “up to date” and men-
tioned that she completed the entire human
papillomavirus (HPV) vaccination series “several
years ago.” She is a lifelong nonsmoker, but was
exposed to passive smoke as a child due to her
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mother’s cigarette usage. Jane drinks about 2–4
alcoholic beverages per month and denies all
illicit drug use, including marijuana.

Jane has had four lifetime sexual partners and
had her first sexual activity at age 17, with an
older male she met through friends. She admits to
intermittent condom usage as a teenager, but has
used condoms with every sexual encounter with
her current partner. She has never been pregnant,
and is not currently on birth control. One year
ago, she began dating her current sexual partner,
whom she met while in college. They became
sexually active 10 months ago, after she dis-
closed her HIV status to him, and they have used
barrier contraceptives (male condom) faithfully
without evidence of malfunction. The couple
were recently married and have started to discuss
having children. Her husband has been tested
serially during their relationship and has
remained HIV-negative. Jane is here to establish
primary care with an adult care provider, as she
has only followed up with her pediatric HIV
team until now. She wants to discuss strategies to
prevent HIV transmission during sexual activity
and possible pregnancy, as well as chronic dis-
ease management and health maintenance now
that she has made it to adulthood with her peri-
natal HIV infection. She is very concerned about
life expectancy, as her mother died at age 40
from HIV-related end-stage renal disease
(ESRD), despite being on combination
antiretroviral therapy (cART). She wants to dis-
cuss how to remain healthy in adulthood with
HIV.

Case Discussion

Preconception Counseling
in HIV-Infected Women

Although it would have been unthinkable only a
few decades ago, children born with HIV are
living well into adulthood—life expectancy
improving every year [1, 2]. With the advances
in prevention of maternal-to-child transmission

decreasing the risk of HIV transmission to less
than 2 %, primary care providers should expect
to offer counseling in patients with HIV infection
interested in conception.

Consideration for preconception counseling to
couples where at least one partner has HIV
include:
1. Prevention of maternal-to-child transmission

(MTCT) of HIV by HIV-infected women
2. Prevention of HIV transmission in serodis-

cordant couples
3. Medical concerns in HIV-infected pregnant

women, including perinatally infected women.

Prevention of Maternal-to-Child
Transmission of HIV
Women who are well controlled on combination
antiretroviral therapy (cART) and continue to be
adherent to care during conception and preg-
nancy are unlikely to vertically transmit HIV to
their offspring. Untreated women with HIV have
approximately a 12–40 % chance of transmis-
sion, but this risk can be decreased to 2 % or less
with antepartum treatment with ARVs, postex-
posure prophylaxis of the infant, and avoidance
of breastfeeding [3]. These three strategies are
responsible for the dramatic decrease in MTCT
in developed countries such as the United States.
Nevertheless, annually, between 150 and 200
infants born to HIV-infected women in the Uni-
ted States are perinatally infected with HIV.
Most are born to women who are either unaware
of their HIV status or not engaged in HIV care
[4]. For Jane, the major predictor of the ability to
prevent transmission of HIV to her offspring is
her adherence to cART during her pregnancy and
maintenance of an undetectable viral load.
Preconception counseling should include dis-
cussion of continued adherence to her current
therapy. Her current regimen is one of several
preferred regimens for prevention of MTCT
(PMTCT), and, per current guidelines for
PMTCT she should remain on her current regi-
men as her HIV disease is stable and she has
maintained viral suppression for the preceding
12 months [5].
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Prevention of Horizontal Transmission
of HIV in Serodiscordant Couples
When counseling serodiscordant couples on
conception, providers should stress the low (but
not zero) risk of HIV transmission when the
HIV-infected partner maintains an undetectable
viral load. In this case, Jane’s viral load is below
the level of detection on the HIV RNA assay
used, and has been that way for several years. An
additional strategy to minimize risk to her new
husband would be to engage in unprotected
sexual intercourse only during ovulation, to
maximize her chances of conception during the
unprotected encounter [5]. Using methods such
as home ovulation prediction kits can help the
couple decide on an optimal time for unprotected
intercourse. Artificial insemination (either in a
medical setting or at home using a syringe
method) is the safest option for Jane and other
HIV-positive women in serodiscordant couples
to ensure zero risk of HIV transmission to sexual
partners during fertility attempts. Studies are
currently underway to look at the use of
pre-exposure prophylaxis (PrEP) in HIV-positive
females in heterosexual, serodiscordant couples
who are actively trying to conceive. Currently,
the only U.S. Food and Drug Administration
(FDA)-approved medication for use in PrEP is
tenofovir-emtricitabine single-dose combination
pill.

PrEP is taken 1 tablet daily by the
HIV-negative partner to decrease risk of HIV
transmission. PrEP has been shown in numerous
studies to be safe and effective in decreasing HIV
transmission. The PartnersPrEP study enrolled
HIV-negative women in heterosexual, serodis-
cordant couples to use PrEP daily compared to
placebo and showed significant reduction in HIV
transmission risk to HIV-negative women with
persistently detectable levels of PrEP drug in the
bloodstream during the study period [6]. Inci-
dence of pregnancies in the PartnersPrEP study
was 10 %. Women who became pregnant had
high medication adherence (97 % of prescribed
doses overall), had similar adherence in the
periconception period, and did not vary from
total adherence overall, suggesting PrEP use was
sustainable in women wishing to conceive [7].

Mothers who had received PrEP in the study
were no more likely to experience preterm birth,
congenital anomalies, or growth suppression in
their infants than those who received placebo [8].
In addition, the Antiretroviral (use in) Pregnancy
Registry has not shown any evidence of increases
in birth defects in infants exposed to
tenofovir-emtricitabine during gestation [9].

There are no studies looking at the efficacy of
PrEP in HIV-infected patients on cART with
viral suppression, but PrEP appears to be a useful
tool to decrease HIV transmission among
serodiscordant couples attempting to conceive.
A recent study looking at intermittent use of
PrEP immediately before and after sexual activ-
ity to prevent HIV transmission also adds to the
body of evidence of PrEP efficacy, with an 82 %
relative risk reduction in HIV acquisition [10]. In
this study of PrEP in men who have sex with
men (MSM) without HIV infection, detection of
serum blood levels of tenofovir and emtricitabine
were over 80 %, and the median use of medi-
cation was 15 pills per month [10]. It is unclear if
the same level of protection would be possible
with less frequent dosing.

Chronic Medical Conditions in Women
with HIV Infection

Both prolonged HIV infection and medications
used to treat the disease can lead to medical
issues. This will need to be discussed with Jane
and her husband prior to conception. Primary
care physicians are well equipped to assist Jane’s
HIV care team in screening and management of
comorbidities. With her current cART regimen,
there are several medical risks to be considered.
Protease inhibitors, while among the preferred
agents for use during pregnancy, increase the risk
of metabolic disorders, such as hyperlipidemia
and hyperglycemia. Pregnant women on protease
inhibitor therapy should be considered for early
screening with oral glucose tolerance testing and
should receive dietary counseling to prevent
gestational diabetes [5]. Tenofovir has been
associated with decreased bone density in
women and men on therapy [11]. Instructions on
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strategies to improve bone health during preg-
nancy and beyond should be included in her
preconception counseling.

In addition, Jane has a higher risk of
HIV-related chronic disease due to prolonged
HIV infection. Adults with perinatal infection of
HIV are at risk for end-organ damage related to
prolonged periods of HIV viremia throughout
their lifetimes. Presumably, in Jane’s case, she
has been in care for at least the previous 7 years,
and she should have received screening for
chronic medical conditions related to HIV such
as renal insufficiency, diabetes, hyperlipidemia,
and mental health disorders. If such screening
has not been done, it may be helpful to screen
prior to conception. With the consideration of
pregnancy, it will also be important for her to
establish an adult care team, including an adult
HIV provider (infectious disease trained sub-
specialist or generalist with HIV expertise) and
obstetrical provider with experience in the care of
HIV-infected women. Given her perinatal HIV
infection and young age, her care may still be
under her pediatric HIV care team, and she
should ideally transition to an adult care team
prior to her pregnancy.

Pathophysiology of HIV and Its
Effects on Immunity

HIV is a non-oncogenic virus of the Retroviridae
family, and belongs to the Lentivirus genus.
There are two types of HIV (HIV-1 and HIV-2),
with the vast majority of disease caused by
HIV-1. HIV-2 exists primarily in West Africa,
and HIV-1 is the predominant virus type in the
Western world. HIV invades helper T (CD4)
lymphocytes, integrates its viral DNA into the
host DNA as part of the replication process, and
destroys the host cell. CD4 cells help CD8 cells
activate into cytotoxic T cells and help B cells
produce antibodies (humoral immunity). Spe-
cialized CD4 cells, called Th17 cells, assist in the
recruitment of neutrophils to the site of bacterial
infections and are a key component of mucosal
immunity as well. The loss of CD4 T cells
(through both direct HIV infection and cytotoxic

T cell-mediated destruction), monocytes and
macrophages, as well as suppressed mucosal
immunity predispose HIV-infected patients to
opportunistic infections, fungal infections, severe
infections with enteric organisms, and
malignancies.

HIV is transmitted through transmission of
infected blood and/or bodily fluids. Infection
with HIV may predate clinical symptoms by 5–
10 years, and progression from infection to dis-
ease tends to be slow, with the exception of
children who are infected with HIV, who tend to
progress more rapidly. In the first few weeks of
early infection, HIV viremia is high and CD4
cells dramatically decline as infected cells are
cleared by cytotoxic T cells. Over the following
months to years, CD4 cells rebound and HIV
viremia stabilizes until immunodeficiency is
present, and viremia is able to proceed
unchecked. During the period of clinical latency
after acute HIV infection, reservoirs of
HIV-infected cells develop, and these reservoirs
are resistant to treatment with antiviral agents.
Latent HIV infection in resting T cells and other
reservoirs is responsible for the chronic nature of
the disease and the requirement for lifelong
antiretroviral therapy for control of the HIV
disease.

Epidemiology of HIV Infection in U.S.
Young Adults

HIV surveillance data from the Centers for Dis-
ease Control (CDC) show youth ages 13–24
living with HIV infection in the U.S. totaled over
64,000 by the end of 2012. In 2010, youth
accounted for 26 % of new HIV infections (es-
timated at 12,200), despite constituting only
17 % of the U.S. population. Underrepresented
minority groups are overrepresented in the HIV
epidemic among youth. African-American youth
made up 57 % of newly infected youth, and
young men who have sex with men (YMSM)
constituted 72 % of new HIV infections among
adolescents and young adults. Eighty percent
(80 %) of these new diagnoses are in the 20- to
24-year-old age group [12].
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Year-end 2013 estimates of HIV prevalence in
the 20- to 24-year-old age group report 33,000
young adults with HIV living in the U.S., with
only 50 % being aware of their diagnosis. The
highest rates of HIV prevalence are in the
southern United States, District of Columbia, and
urban areas in the northeastern U.S., with rates
higher than the U.S. average (0.8 % prevalence
among 20- to 24-year-olds in D.C. vs 0.3 % U.S
average) [12]. Expanded HIV testing among
high-risk groups such as youth ages 20–24 and
African-American YMSM have helped to
increase the number of young people who are
newly aware of their HIV status. As these per-
sons become linked to care and begin to access
the healthcare system, primary care physicians
will likely participate in their care as they transfer
into the adult healthcare system.

Nearly 11,000 youth and young adults in the
U.S. and U.S. territories as of 2010 were living
with perinatal HIV infection, constituting
approximately 18 % of the HIV-infected popu-
lation. More than 40 % of perinatally infected
youth have been diagnosed with acquired
immunodeficiency syndrome (AIDS) at some
point during their lifetimes, representing a pop-
ulation with high potential for early comorbidity
[13]. As these patients continue to age and
transition to adult care, adult providers will need
to be attentive to the medical challenges of this
group, particularly as data on long-term prog-
nosis and long-term health concerns are just
becoming available.

Characteristics of Perinatally Versus
Behaviorally Infected Youth
and Young Adults

Most youth and young adults living with HIV
were infected through horizontal/behavioral
transmission [12]. Sexually active youth are at
risk of HIV infection due to behaviors such as
decreased condom usage compared to older
adults, substance abuse, and multiple sexual
partners—particularly older partners [14, 15].
Centers for Disease Control and Prevention data
from 2014 report that youth and young adults

aged 13–24 had the second highest incidence of
new HIV infection in the U.S., and youths rep-
resenting ethnic and sexual minorities are over-
represented. As young adults with horizontally
transmitted HIV transition to adult health care, it
is important to recognize that they may still
engage in high-risk behaviors and may be una-
ware of their risks, therein increasing their
exposure to other sexually transmitted infections
(STIs). Data from a sample of 143 sexually
active HIV-positive youth showed that there was
no difference in sexual risk behaviors between
perinatally infected and heterosexually infected
youth, suggesting that secondary STI prevention
is an essential component of primary care for all
HIV-infected youth, not just those with hori-
zontal transmission [16].

Some notable differences have been observed
in young adults vertically (vHIV+) and hori-
zontally (hHIV+) infected with HIV. When
compared to uninfected and hHIV+ cohorts,
young adult vHIV+ have a higher incidence of
mental health conditions as well as lower aca-
demic achievement and are less likely to have
sustained viral suppression [14]. The reasons for
these differences are not completely clear but are
likely in part due to the stress and challenges of
chronic disease management in vHIV+ youth. In
those vHIV+ youth who were on cART therapy
early (by age 5), prevention of HIV
encephalopathy appears to provide protection
against cognitive delays. However, for those
perinatally infected who were not on early ther-
apy or for those with a history of HIV
encephalopathy, neurological comorbidities are
not uncommon [17]. These young adults may
present with cognitive delays, history of stroke
with resultant disability, learning disabilities, and
other neurological disorders [18]. Such neu-
rocognitive effects present additional challenges
for disease self-management and engagement in
care and may require a different approach from
the adult provider, including inclusion of imme-
diate family, extended family, and friends to help
with medical decision-making and medication
adherence.

Although data on young adults with perinatal
HIV infection is minimal, existing data point to
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other potential concerns due to long-term HIV
infection and prolonged exposure to antiretrovi-
ral medications. Issues such as hyperlipidemia
and insulin resistance that develop during early
childhood may predispose vHIV+ young adults
to early cardiac disease [19]. Typically vHIV+
youth have higher drug resistance than behav-
iorally infected counterparts due to lapses in
treatment during adolescence and varied ART
options in early childhood, including single ART
therapy. Thus, they may have more complicated
medical regimens and experience higher side
effects. This may also negatively affect adherence
to therapy [20]. Finally, for many young adults
with perinatal HIV infection, issues such as
sexual and reproductive health may not have
been adequately addressed during adolescence
due to caregiver fear of HIV transmission. Tim-
ing of disclosure of their disease by providers or
family varies but often occurs during early ado-
lescence for most with perinatal HIV infection
[21, 22]. For many HIV-positive youth,
abstinence-based counseling may have been their
only reproductive health education, and aware-
ness of contraceptive options may be minimal.
Primary care providers should not assume that
even by early adulthood, vHIV+ patients are
aware of and practicing “safe” sexual practices
and have discussed contraceptive options that are
available for prevention of pregnancy. Similar to
age-matched cohorts, pregnancies in perinatally
infected women are most commonly unplanned
[23].

Special Populations

Young MSM of Color

Minority populations in the U.S. are overrepre-
sented in the HIV epidemic and none more so
than young men who have sex with men
(YMSM). African-American YMSM account for
more than 50 % of YMSM infected with HIV,
and YMSM account for more than 80 % of HIV
infections in males between 13 and 24 years of
age [24]. Young males tend to have older sexual

partners, putting themselves at increased risk for
coercive sexual practices [24]. In addition, stud-
ies have shown MSM of color tend to have rel-
atively small, homogenous sexual networks and
that HIV and other STIs can rapidly spread
throughout these networks [25, 26]. Providers
should frequently screen HIV-positive YMSM
for intimate partner violence and coercive sexual
activity, since YMSM of color tend to engage
older partners and may be at a power disadvan-
tage in the relationship. Discussion of current
sexual practices as well as risk assessment and
screening for STIs should be a part of primary
care for YMSM with HIV. PrEP for
HIV-negative partners of HIV-infected YMSM
may also be a powerful tool to prevent continued
spread of HIV in the sexual networks of YMSM
of color. Generalists caring for HIV-positive
YMSM (as well as at risk HIV-negative men)
should be aware of PrEP and consider prescrib-
ing PrEP to decrease transmission among this
group of patients.

African-American Women

Young African-American women have high rates
of HIV infection in the U.S., primarily through
heterosexual activity with older men [27].
A small case-control study conducted in 2003–
2004 of HIV-infected black women and matched
controls (black women at risk for HIV infection)
in North Carolina showed HIV-infected women
were more likely to exchange basic needs or
drugs for sex (p value = 0.01) and were more
likely to have sexual partners with a prior history
of incarceration (p value = 0.04) [28]. This
suggests that economic disadvantage and reliance
on a partner for substantive needs increase the
risk for HIV infection among African-American
women. A component of patient-centered care
for young African-American women with HIV
should include evaluation of their current living
situation to screen for transactional sex that may
increase the risk for other STIs as well as inti-
mate partner violence and loss of power arising
from such relationships.
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Socioeconomically Disadvantaged
Youth

Despite improved access to health care through
both the Ryan White Care Act, which provides
HIV primary care services for HIV-infected men,
women, and children, as well as the Affordable
Care Act (ACA), young adults with HIV con-
tinue to face difficulty engaging in HIV care and
being retained in treatment. Poverty remains an
independent risk factor for HIV infection and
failure to be retained in HIV care [29]. Socioe-
conomically disadvantaged youth and young
adults have unique challenges remaining in HIV
care, including lack of transportation, unem-
ployment, and lack of health insurance. As a
result, they may require additional strategies to
maintain viral suppression. In order to better
engage young adults with HIV, it is vital for
providers to address social issues such as high
unemployment rates, HIV stigma and disclosure,
and lack of social supports. Young adults living
in poverty also have less opportunity to learn key
self-management skills that may help them cope
with chronic disease. Special attention should be
placed on educating young adults about their
disease and the importance of self-care in pre-
venting additional HIV-related comorbidities.

Common Comorbidities
in HIV-Infected Adolescents

Sexually Transmitted Infections

Youth with HIV infection (through either hori-
zontal or vertical transmission) commonly
acquire other STIs, noted either at the time of
initial diagnosis or during routine follow-up
visits. Analyses of perinatally infected patients
in the Pediatric HIV/AIDS Cohort Study
(PHACS) registry showed that 62 % of sexually
active HIV-positive youth reported unprotected
sexual activity [30]. A single-center, retrospec-
tive analysis of urban HIV-infected youth (pri-
marily via horizontal transmission) also
documented evidence of unprotected sexual
activity as measured by STI acquisition. In this

cohort, 76 % of youth reported using barrier
contraceptive methods “intermittently,” yet dur-
ing the 3-year period studied, 67 % contracted an
STI. Risk factors for STI acquisition in this
cohort included lack of HIV virological control
and number of sexual partners. Notably, sexual
preference was not seen to be an indicator of risk
for STI in this cohort [31]. Some studies have
shown that HIV-positive youth use barrier con-
traception less often than HIV-negative youth,
particularly those with higher numbers of sexual
partners [32]. Further review of longitudinal data
from the most recent National Youth Risk
Behavioral Survey in 2013 shows that the per-
centage of youth who used a condom during their
last sexual intercourse has not topped 65 % since
1991 and has actually declined over the last
decade (2003–2013) [33]. For the adult provider,
it is important to recognize that STI risk reduc-
tion has not been as effective as it should be for
the current generation of adolescents.
HIV-infected young adults are no more likely to
utilize STI risk reduction strategies, such as
condom usage, and should therefore be coun-
seled on secondary risk reduction for HIV
transmission and STIs at every visit. Providers
should screen for Neisseria gonorrhoeae (rectal,
pharyngeal, and urethral), C. trachomatis (ure-
thral) and syphilis in young men and women
with risk factors, and Hepatitis C in young MSM
and people who inject drugs (PWID). All those
not immunized against Hepatitis B should be
vaccinated. Risk factors for new STI acquisition
include high-risk sexual behaviors, such as lack
of condom usage, sexual intercourse while
intoxicated, anal intercourse, MSM, and multiple
or new sexual partners.

Mental Illness and Substance Abuse

Mental health disorders are not uncommon for
healthy adolescents and young adults, and those
with HIV are at even higher risk for development
of mental health conditions and substance abuse.
The Substance Abuse and Mental Health Ser-
vices Administration (SAMHSA) National Sur-
vey on Drug Use and Health report from 2014
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recorded that one in five young adults aged 18–
25 reported a mental illness in the previous year
and that 4 % were diagnosed with a serious ill-
ness [34]. More than 40 % of youth have expe-
rienced a behavioral health problem by the time
they reach seventh grade. Despite the fact that an
estimated 2.8 million adolescents had at least one
major depressive episode in the year prior to
being surveyed, only 41 % actually received
treatment for their condition [34]. Disparities
exist in the general population of youth and
young adults with mental health disorders, and
these disparities are even more profound for
those with HIV infection.

A study of predominantly African-American
youth living with HIV in New York City showed
that 24 % reported clinically significant levels of
depressive symptoms using a validated tool for
screening for depression [35]. A meta-analysis of
youth with perinatal HIV infection noted parental
or caregiver health was associated with depres-
sion and anxiety in the youth, with those patients
in homes with caregivers with functional limita-
tions due to mental health conditions having
higher risks of developing mental health disor-
ders themselves. This same study also noted
various other issues that impacted mental health
of youth living with perinatal HIV infection,
including death of parents and peers, stigma,
concerns over disclosure, and development of
healthy identity [36]. Perinatally infected youth
are, by definition, the offspring of an
HIV-infected parent (or 2) and represent failure
of preventive strategies for maternal-to-child
transmission of HIV. Risks for lack of adher-
ence to MTCT prevention, such as substance
abuse, lack of HIV care, psychiatric conditions in
the mother, poverty, and insecurity of food and
housing, represent the conditions in which many
of these youth lived. These young adults have
often experienced significant trauma related to
chronic illness, disability, and potential loss of a
parent, and they may have been subject to
instability in their home environment from these
or other issues such as parental substance abuse,
involvement in the foster care system, and lack of
social supports. HIV-infected youth also have a
higher incidence of experiencing or witnessing

violence. A cohort study of inner city
HIV-positive youth from 2009 described high
percentages of youth with a history of sexual or
physical abuse as well as intimate partner vio-
lence. These experiences were also associated
with psychological disorders such as major
depression, posttraumatic stress disorder, and
generalized anxiety [37].

When compared to other adults, transitional
age persons (ages 21–25) have some of the
highest rates of high-risk drinking behavior, with
43 % of young adults in this age range reporting
binge drinking [34]. Youth living with HIV are
similarly likely to report high-risk substance
abuse behaviors, such as binge drinking, use of
marijuana and other drugs, as well as use of
drugs during sexual activity. In addition, among
youth living with HIV, substance abuse is asso-
ciated with decreased adherence to cART and
risky sexual behaviors. Screening for substance
abuse in persons living with HIV is recom-
mended at least yearly and more often if issues of
adherence to therapy arise.

HIV-Associated Neurocognitive
Conditions

Perinatally infected young adults with increased
HIV severity (at any point during their child-
hood) are at risk for neurocognitive effects of
HIV infection. Risk factors for neurocognitive
disease include history of HIV encephalopathy,
higher peak viral load, and earlier nadir CD4
count [17]. Behaviorally infected youth have also
been found to exhibit impairments in neurocog-
nitive function, although it is unclear if these are
premorbid impairments or are due directly to
HIV infection. Abnormalities include psy-
chomotor and cognitive slowing, deficits in
learning and memory and executive function, as
well as fine motor impairments [17].
A meta-analysis of studies looking at cognitive
deficits in children with HIV (most via perinatal
transmission) have shown lower performance on
standardized tests of cognition and IQ when
compared to healthy controls, as well as poorer
academic performance of varying types (learning
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disabilities, failing, or repeating grade levels)
among HIV-infected youth [18]. There is little
data on prevention of neurocognitive impairment
in this patient population, and risk factors for
development are not consistent among studies.
However, most studies of pediatric HIV patients
suggest that although disease severity is associ-
ated with worse performance on measures of
cognition, cART alone does not slow or prevent
cognitive impairment and psychosocial wellbe-
ing of the youth, and caregivers may be vitally
important to diminishing any negative impact of
HIV infection and treatment on cognitive devel-
opment in youth and adolescents [18]. Some
adult providers may not consider issues such as
home environment and prior parental or care-
giver mental health as predictors of neurocogni-
tive development in their patient population, but
they should address these issues with their young
adult patients who are living with HIV. In addi-
tion, providers should have a strong index of
suspicion regarding potential neurocognitive
deficits in these patients and how these deficits
may affect the ability of patients to engage in
adult activities such as employment and
post-secondary education as well as their
engagement with the health care system.

Metabolic Disease in HIV Infection

Several metabolic complications associated with
cART have been documented in youth and
young adults living with HIV, including
lipodystrophy, hyperlipidemia, poor bone health,
micronutrient deficiencies, and insulin resistance
[19]. Protease inhibitors increase the risk of
metabolic disorders, such as hyperlipidemia and
hyperglycemia. Patients on protease inhibitor
therapy should be screened early and often for
the development of diabetes, particularly in those
who are also obese. However, there are no
long-term studies of outcomes of metabolic
complications of therapy in this age group, and
no recommendations on screening for metabolic
disease exist for adolescents and young adults.
Care for these patients are extrapolated from care
of adults with HIV infection [38]. As a result of

cART-associated lipodystrophy and HIV effects
on pancreatic function, some youth and young
adults with HIV develop elevated serum
triglyceride and low-density lipoprotein
(LDL) cholesterol levels as well as insulin
resistance. Because these conditions have been
associated with an increased risk of cardiovas-
cular disease among adults with HIV, concern for
similar outcomes among youth and young adults
with HIV is raised. The effects of ART on bone
development and bone mineral density in
HIV-infected youth are unknown, but among
HIV-infected adults, decreases in bone mineral
density are associated with increased risk of
fractures in Caucasian and African-American
patients [39]. However, decreases in bone den-
sity with specific ARVs, such as tenofovir,
appear to be reversible and bone density has been
shown to return to normal after cessation. More
importantly, uncontrolled HIV viremia has also
been shown to adversely affect bone health in
adults with HIV. HIV has been associated with
increased fracture risk in men. There are no
evidence-based recommendations on use of
dual-energy X-ray absorptiometry (DEXA)
scanning for osteopenia and osteoporosis
screening in young adults with HIV.

Special Topics in Youth and Young
Adults Living with HIV Infections

Reproductive Health in Young Women
Living with HIV

HIV does not appear to affect fertility for young
women with HIV, and pregnancies are common
in this group. As in all women of reproductive
age, the primary care physician should counsel
young women with HIV on their options for
pregnancy prevention. Because ARVs have
multiple drug–drug interactions, previously there
were concerns regarding both the effectiveness of
hormonal contraception as well as a possible
association with injectable hormonal contracep-
tion and HIV transmission among women
receiving ARVs. However, the U.S. Guidelines
for the Medical Eligibility for Contraception
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reaffirmed that women with HIV can use any
form of hormonal contraception (both proges-
terone only and combination estrogen-
progesterone regimens) without restriction [40].
Women who are interested in pregnancy pre-
vention should be started on hormonal contra-
ception (oral, injectable, or preferably
long-acting reversible contraception [LARC])
immediately to prevent unwanted pregnancy.
Additionally, they do not require dosing adjust-
ment of ARV medication or drug-level moni-
toring after the initiation of hormonal
contraception.

Retention in Care for Youth with HIV

The National HIV/AIDS Strategy has listed five
major components of the HIV Care Continuum:
(1) diagnosis, (2) linkage to care, (3) retention
and engagement in care, (4) prescription of
antiretroviral therapy, and (5) viral suppression.
In every aspect of the care continuum, youth and
young adults lag behind the general population
of those with HIV. Approximately 50 % of youth
with HIV are undiagnosed [24]. Of those ages
13–24 living with HIV in 2011, only 73 % were
linked to care, compared to 80 % overall [41]. Of
the approximately 13,000 youth linked to HIV
care, only 56 % of them have achieved viral
suppression [42]. Primary care providers caring
for this group of patients should expect that
retention in care and viral suppression will con-
tinue to be challenging and should screen for
barriers to adherence to therapy at each visit,
even if they are not providing HIV care them-
selves. Identifying and addressing potential
threats to adherence may decrease likelihood of
development of drug-resistant virus and
HIV-related comorbidities.

Immunization Needs of Young Adults
with HIV

All patients with HIV should receive vaccination
against influenza yearly as well as one-time vac-
cination with 13-valent conjugate pneumococcal

vaccine and 23-valent polysaccharide pneumo-
coccal vaccine. In addition, patients with HIV
infection are at high risk of human papillomavirus
(HPV)-related cancers, and so both men and
women under the age of 26 should receive vacci-
nation against HPV (2-valent HPV for women or
4-valent or 9-valent for either women or men).
HIV is also an indication for vaccination against
Hepatitis B virus for all individuals and for
Hepatitis A virus for men who have sex with men.
HIV is not an independent risk factor for
meningococcal disease but young adults should
receive age-appropriate vaccination against
meningococcal A, C, W, and Y disease during late
adolescence if not addressed previously [42].

HPV-Related Cancer Screening

HPV-related cancers include cervical, many
anogenital cancers, and some oropharyngeal
cancers. Patients with HIV are at higher risk of
HPV-related cancers, and this risk is present for
both men and women, regardless of type of sexual
activity. HIV-infected individuals have a higher
prevalence of cancer risk factors, including
smoking and oncogenic HPV infection of the oral
and genital track, compared to the general U.S.
population, which may have an additive effect
when combined with immunosuppression from
HIV [43–45]. Due to the elevated risk of
HPV-related cancers, there are specific recom-
mendations regarding screening for HPV-related
disease in women (see Table 11.1) [46, 47].

People with HIV infection have a 30-fold
increase in lifetime risk for anal cancer and a
fourfold increase in 5-year mortality from inva-
sive anal cancer compared to HIV-unaffected
individuals. This disparity continues to exist even
when controlling for history of receptive anal
intercourse [48]. Although there are no current
guidelines for HPV-related anal cancer screen-
ing, several studies reviewed the use of anal
cytology and high-resolution anoscopy (HRA) as
a tool for screening for anal dysplasia and inva-
sive anal cancer in HIV-infected persons. A ret-
rospective cohort analysis of the development of
incident invasive anal cancer in HIV-positive
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persons after baseline anal cytology demonstrated
an association between initial high-grade squa-
mous epithelial lesion (HSIL) and the development
of invasive anal cancer (IAC). After a median of
4 years of follow-up, 1.65 % of persons with ini-
tial HSIL on baseline cytology developed IAC,
with a hazard ratio of 2.92 for development of IAC
compared to those without HSIL on baseline
cytology [49]. A 2013 study of HIV-positive men
with and without a history of receptive anal
intercourse (RAI) demonstrated a link between
HPV infection and abnormal anal cytology and
histology irrespective of RAI history, suggesting
that sexual behaviors are not predictive of risk for
anal cancer [50]. Reviews of current practices
worldwide for anal cancer screening show a mix-
ture of the use of anal cytology and/or
high-resolution anoscopy for screening in
HIV-positive men and women, and HIV-positive
MSM are more likely to be screened than other
populations [51]. In the same review, more than

50 % of respondents recommended screening
every 2 years with HRA in immunosuppressed
patients. While waiting for full recommendations
to be developed, the primary care physician should
at a minimum discuss anal cancer screening with
HIV-infected patients and identify a high-quality
referral center performing high volumes of HRA
screening to refer to should the patient be inter-
ested in screening.

Non-HPV-Related Cancer Screening

Kaposi sarcoma and non-Hodgkin’s Lymphoma,
the two AIDS-defining malignancies, have
decreased in the cART era, due to improvements
in immunodeficiency status in patients on cART.
However, adults who were diagnosed with AIDS
during childhood continue to be at risk for
development of AIDS-defining malignancies,
although at a much lower incidence than prior to

Table 11.1 Recommendations for cervical cancer screening in HIV-infected women compared to general population

Age < 30 Age 30 or greater

HIV (+) HIV (−) HIV (+) HIV (−)

Initiation
of
Screening

Within 1 year of first
sexual activity but no
later than age 21a,b

Age 21 At time of HIV diagnosis At initial evaluation if not
previously screened

Type of
Screening

Pap Test (Cytology)
Only

Pap Test
(Cytology)
Only

Pap (Cytology) + HPV
co-testing

Pap (Cytology) + HPV
co-testing (age 35 and older)

Screening
Interval

Initial:
Every 12 monthsc

Initial:
Every
3 years

Negative cytology with
negative HPV: 3 years
Negative cytology with
positive HPV (non-16/18): Pap
and HPV co-testing in
12 months
Negative cytology with
positive HPV (16/18): referral
for colposcopy

Negative cytology with
negative HPV: 5 years
Negative cytology with
positive HPV (non-16/18): pap
and HPV co-testing in
12 months
Negative cytology with
positive HPV (16/18): referral
for colposcopy

Every 3 years after 3
consecutive negative
testsd,e

Every
3 yearsd,e

Every 3 yearse,f Every 5 yearse,f until age 65

Adapted from [46, 47]
aWomen 21–29 years newly infected with HIV should be tested at time of initial HIV diagnosis
bRegardless of mechanism of HIV transmission (perinatal or acquired)
cSome centers recommend repeat Pap in 6 months after initial Pap in HIV-positive women
dUntil age 30. After age 30, women should receive co-testing if available
eAssuming previous testing negative for abnormal cytology and/or high-risk HPV
fAcceptable to have Pap test alone every 3 years after 3 annual consecutive negative tests if co-testing not available
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the cART era [52]. A systematic review also
showed an increase in non-AIDS-defining can-
cers after the introduction of cART, particularly
HPV-related anal cancer [53]. A review of cancer
registries shows a lower than average risk for
prostate and breast cancers but a statistically
significant increase in HPV-related cancers as
well as Hodgkin’s lymphoma, lung, liver, leu-
kemia, and poorly specified cancers [54].

HIV Primary Care Screening

Health maintenance screening is also necessary
in young adults transitioning to adult medical
care. Young adults with HIV should have yearly
preventative medicine visits to address chronic
disease management and screening for common
comorbidities. The Infectious Diseases Society of
America (IDSA) and HIV Medicine Association

(HIVMA) released updated guidelines in 2013
for primary care for adults with HIV. Health
maintenance activities that are specific to young
adults with HIV infection which could be
delivered in a primary care practice have been
summarized below (see Table 11.2) [38].

Conclusion

Youth and young adults are living with HIV, and
life expectancy continues to approach that of
non-HIV infected individuals. The majority of
HIV-infected adults, regardless of route of trans-
mission, will live with HIV as a chronic medical
condition and will need providers skilled in chronic
disease management to help them lead healthy
lives. Primary care physicians are essential in the
care of all patients with chronic disease, but perhaps
more so in a population for which their survival is

Table 11.2 Health maintenance screening guidelines for primary care of patients with HIV. Adapted from [38]

Screening Interval Reason for recommendation

Digital rectal exam Consider annually Examination for anal lesions, anal warts and other
HPV-related changes

Depression screening Annually Depression is the most common mental health co-morbidity
in PLWH

Fasting glucose or
HgA1c

Annually Screening for diabetes due to metabolic dysfunction in HIV
infection

Fasting lipid profile Annually Screening for hyperlipidemia due to metabolic dysfunction
in HIV infection

Trichomoniasis Annually in women Increased risk of STI acquisition in women with untreated
trichomoniasis

Tobacco use screening
and cessation counseling

Annually, and at each
visit for active tobacco
users

Association with smoking and disease progression in HIV
and HIV-associated co-morbidities

STI testing-syphilis,
gonorrhea and
chlamydia

Annually for those at risk
for STIs

Increased incidence of non-HIV STI infection in youth and
young adults with HIV due to continued high-risk sexual
practices

Alcohol and drug
screening

Annually, and at each
visit for active users

Increased incidence of alcohol and drug use as part of
high-risk sexual behaviors in young adults with HIV

Secondary HIV
prevention

At each visit if possible Prevention of HIV transmission

Medication adherence At each visit if possible Maintenance of viral suppression

Intimate Partner
Violence screening

At least annually and
more often if needed

Patients with HIV are at higher risk of intimate partner
violence than general population

HPV human papilloma virus, PLWH people living with HIV, STI sexually transmitted infection
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so dependent on strict medication adherence and
chronic disease self-management. As more data on
the natural history of adolescents and young adults
with HIV develop, physicians will need to remain
up to date on recommendations for disease screen-
ing and chronic disease management for those liv-
ing with HIV (Appendix). As these patients
transition to adult services, special attention should
be given to the challenges unique to HIV-infected

patients, including mental health concerns, sec-
ondary HIV prevention, increased risk for sec-
ondary cancers, and lifelong medication adherence.

Appendix

Human immunodeficiency virus (HIV) condition fact sheet

Definition Human immunodeficiency virus (HIV) is a retrovirus that infects helper T lymphocytes and
causes CD4 cell depletion resulting in a chronic immunodeficiency
• HIV causes AIDS (acquired immunodeficiency syndrome)
• Due to advances in treatment, HIV infection is now a chronic disease which is manageable with
combination antiretroviral therapy (cART)

Epidemiology • Advances in cART have resulted in extended life expectancy for those living with HIV disease
• Youth and young adults with perinatal HIV infection make up 18 % of cases of persons with
HIV

• More than 40 % of perinatally infected persons have been diagnosed with AIDS during their
lifetime

• Approximately 1 in 4 new HIV infections are in persons age 13–24, and sexual and ethnic
minorities are significantly over-represented

Special
considerations

Adolescents and young adults with HIV are at risk for the following conditions related to HIV
disease and treatment

• Neurocognitive effects of prolonged
HIV disease in perinatally infected
persons

• Metabolic disease, such as diabetes
and hyperlipidemia

• HPV-related malignancies
• Stigma and concerns with HIV
disclosure

• Disease progression related to
non-adherence to therapy

• Body image concerns from lipodystrophy
• Secondary HIV prevention
• Higher incidence of STI infection and substance
abuse in certain populations, such as young men
who have sex with men

Individuals are at heightened risk for chronic conditions, including
• Non-AIDS-defining malignancies such as HPV-related cancers (particularly anal cancers), lung
cancers, and Hodgkin’s lymphoma

• Diabetes and hyperlipidemia
• Depression and anxiety

Recommended
screening

Annual screening for
• Diabetes
• Sexually transmitted infections (STI)
• Mental health disorders and substance abuse
• Hyperlipidemia
• Cervical cancer in women (every 3 years after three consecutive normal screenings)
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12Inflammatory Bowel Disease

Elana Maser and Anish Patel

Case Presentation

Michelle is an 18-year-old woman with Crohn’s
disease who presents for initial evaluation to an
adult internal medicine office accompanied by
her parents. She was diagnosed at age 12 years.
She had severe disease, requiring two small
bowel resections by ages 14 and 15 years due to
recurrent Crohn’s strictures. She has been main-
tained on biologic therapy since her last surgery
and is planning on leaving for college out of state
in 6 months. Her parents wanted her to establish
care prior to her departure as was recommended
by their pediatrician.

Michelle is a well-groomed, well-mannered
patient. She is slightly timid and quiet. Her par-
ents speak the majority of the time. She only
speaks when spoken to directly, with frequent
interjections by her parents. She reports good
compliance with her medication, but her mother
notes “missed timing” of doses on frequent
occasions. She appears healthy, is an appropriate
weight, and has almost reached the height of her

parents. There are no abnormalities on physical
exam other than well-healed abdominal surgical
scars.

Michelle’s parents have voiced three con-
cerns: They are uneasy about leaving their life-
long and beloved pediatrician, they have
concerns about their daughter’s compliance with
medications, and they are worried about their
daughter having reduced access to the appropri-
ate care while in college.

Case Discussion

Transition is a very difficult and often fearful
time for families, especially for patients with
severe Crohn’s disease [1]. Pediatric gastroen-
terologists often develop strong bonds with their
patients and families. However, limited time is
spent on the preparation for transition to adult
providers [2, 3]. Difficulties arise in the transition
to adult care as adult providers are often faced
with patients who have limited knowledge of
their complicated medical, surgical, and drug
history.

This case is a common scenario in the adult
medicine realm. Michelle has severe Crohn’s
disease requiring multiple surgeries at an early
age and requires biologic drugs to maintain
remission. Her parents are apprehensive about
letting her go alone to an out-of-state college
where access to specialists or generalists who
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understand Crohn’s disease may be scarce and
access to biologic drugs may be difficult as well.

For Michelle, developing a good rapport with
and trust in her adult doctor is critical to a suc-
cessful transition and ongoing care. Discussions
need to focus on adherence to medication and
risks to her health and quality of life if regimens
are not maintained. As new generations of ado-
lescents are more involved with technology,
discussions about maintaining communication,
whether via email and/or patient portals, could
help reduce the stress experienced by patients
and their parents. To alleviate fears about
Michelle’s relocation out of state, identifying a
local physician for emergency purposes would be
helpful. She should contact her insurance provi-
der to find a local infusion center that is able to
administer biologics unless she is able to make
arrangements to come home for infusions.
Switching biologics (often from infusion to self
injection) should be avoided if Michelle is in
remission. Switching biologics puts patients at
risk of a flare, which would be undesirable dur-
ing this stressful period [4].

Overview

Epidemiology

Crohn’s disease (CD) and ulcerative colitis
(UC) affect more than 5 million people world-
wide, with more than 1.7 million in the United
States and about 3 million in Europe [5]. Higher
rates occur in industrialized countries [6, 7]. The
lifetime risk of developing inflammatory bowel
disease (IBD), including both CD and UC, is
approximately 1 %.

Over one-quarter of all patients will first be
diagnosed in childhood or adolescence. While
the incidence in adults seems to be stabilizing,
the incidence rates in pediatrics are currently
rising [8]. The annual incidence has doubled over
an 11-year span from 1.1/100,000 to 2.4/100,000
in the pediatric population [9]. Following child-

hood, the diagnosis of IBD can occur at any age
but there are two peaks of higher incidence
around ages 20 and 50 years [7, 10].

There are no significant gender differences
found in the prevalence of UC, but there is a
slightly higher incidence of CD among women as
compared to men [11, 12].

IBD is thought to be a disease that affects
mostly Ashkenazi Jews, however, Sephardic
Jews are affected as well, albeit with a lower
incidence [13]. IBD is not a disease reserved only
for those of Jewish descent though. While these
populations have the highest incidence, IBD can
occur in any race [13].

Pathophysiology

The term IBD includes Crohn’s disease (CD) and
ulcerative colitis (UC). IBD is characterized by
chronic, relapsing inflammation within the gas-
trointestinal tract. One has to have a genetic
predisposition and be exposed to an environ-
mental trigger in order to develop the disease.
There have been more than 100 genes identified
in the pathogenesis of IBD, and numerous
environmental factors including smoking, the use
of oral contraceptives, and exposure to antibi-
otics have been suggested, though none have
been clearly implicated [14, 15].

Current literature suggests that the inflam-
mation is a result of inappropriate and ongoing
activation of the innate immune system of the
gut mucosa, driven by the commensal luminal
flora in a genetically susceptible host [16, 17].
Once the inflammation has been initiated, it has
difficulty resolving without the help of medi-
cation. It is not yet clear which commensal
flora are responsible; however, a more limited
variation in gut bacteria is typically seen in an
IBD host [18]. Current understanding is that
both CD and UC have a similar pathogenesis,
but clinically they have varying characteristics.
The characteristic features are summarized in
Table 12.1.
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Clinical Definition, Presentation,
and Natural History of IBD

Ulcerative Colitis

UC is a chronic inflammatory disease affecting the
mucosal layer of the colon and rectum. The disease
is relapsing and remitting. When the disease is
active, also called “flaring,” patients typically
suffer from urgent and frequent bouts of bloody
diarrhea. Flares are intermittent, unpredictable, and
vary in severity. Most commonly, UC is painless
unless the disease is severe. Endoscopically,
inflammation is continuous from the anal verge
extending proximally. One-third of patients have
mild disease requiring minimal medication,
one-third of patients require chronic maintenance
medication, and 20–30 % will need colectomy
[19]. Patients with UC develop colorectal cancer at
twice the population risk. Therefore, guidelines
suggest screening patients with annual colono-
scopies, as is further discussed later in this chapter
[20]. Patients with proctitis do not have an
increased risk of colon cancer and therefore should
not be screened more frequently than the general
population. This disease can affect quality of life
but not duration of life. A normal life span should
be expected [5].

Crohn’s Disease

CD is also a chronic inflammatory condition with
periods of wellness interspersed with flares. In

contrast to UC, CD affects all layers of the bowel
and can occur in any part of the gastrointestinal
tract from mouth to anus. The most common
presentation is terminal ileitis. A child may pre-
sent with weight loss or poor growth and have no
other symptoms. Pain is more commonly seen in
patients with CD as compared to those with UC.
Symptoms can range from mild abdominal
cramping to severe diarrhea or symptoms of
intestinal obstruction. Perianal disease is com-
mon and can manifest as abnormal anal skin tags,
deep anal fissures, and fistulae. Endoscopically,
inflammation can occur in patches with normal
mucosa interspersed with inflamed mucosa.
There is no single test to diagnose CD, however,
rarely granulomas are seen on histopathology.
When these are seen, CD can be differentiated
from UC.

The disease course can range from mild
intermittent flares to the more severe cases that
are difficult to control. Up to 70 % of patients
with CD will require at least 1 surgery [21]. Risk
of colon cancer is also increased in patients with
CD, and like patients with UC, patients with
colonic Crohn’s should have annual colono-
scopies, again as will be further discussed later in
this chapter [22]. Patients with CD are also at
higher risk for nutritional deficiencies and should
be monitored for deficiencies in folate and vita-
mins B12 and D. In severe cases, total parenteral
nutrition (TPN) may be required. Like UC,
quality of life may be affected, however, the vast
majority of patients with CD have a normal life
span.

Table 12.1 Comparison of Crohn’s disease and ulcerative colitis

Feature Crohn’s disease Ulcerative colitis

Site of origin Terminal ileum
(can occur anywhere in gastrointestinal tract)

Colon

Pattern of progression “Skip” lesions/irregular Contiguous

Histopathology Transmural disease
Deep ulcers, granulomas, “cobblestoning”

Submucosa/mucosa

Complications Fistulas/abscesses/obstruction Bleeding/toxic megacolon

Radiographic findings String sign Lead pipe colon

Clinical features Crampy abdominal pain Bloody diarrhea
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Risk Factors

The etiology for the development of mucosal
inflammation is multifactorial. Current theories
focus on genetic factors, immunoregulatory
defects, microbial exposure, and environmental
triggers [23].

Microbial Exposure

The epithelial layer of intestinal mucosa plays an
essential role in maintaining functional equilib-
rium within the lumen from the spectrum of
microbial species and their byproducts. Barrier
defects within the mucosa increase microbial and
antigen presentation, leading to perturbations in
the immune response causing IBD. Growing
evidence suggests a significant dysbiosis or
imbalance among protective and harmful species
of microbiota within the intestinal lumen [24].
IBD patients have demonstrated a lack of diver-
sity among species, but no specific species has
been implicated as a causative agent in IBD [25].
Identifying the key factors and/or species that
shape microbiota-host interactions in the struc-
ture and function of the immune response will be
a key to the further understanding of the patho-
genesis of IBD.

Immunoregulatory Defects

The loss of barrier function can lead to microbial
and antigen penetration into the intestinal mucosa,
causing immune activation. Both the innate and
acquired immune systems are activated with anti-
gen presentation, but differences have been
demonstrated within the IBD subtypes. CD results
in Th1 and/or Th17 responses with subsequent
production of proinflammatory cytokines (i.e.,
IL-12, IL-18, IFN-c[gamma]) [26]. The cascade of
proinflammatory mediators with CD leads to
activation of proteases and metalloproteinases
causing tissue destruction and sustained chronic
inflammation. The mediator response with UC was

previously theorized as a Th2 response, but this is
still under investigation [26].

Genetics

Epidemiological and clinical data from Europe
and North America have provided strong evi-
dence that CD and UC are related polygenic
disorders, and genetic factors play a role in sus-
ceptibility to IBD [27, 28]. Up to 14 % of
patients with IBD will report a family history of
either CD or UC [29]. The relative risk of
developing IBD for a first-degree relative is up to
8 % for CD and 5 % for UC, but the risk is
increased to 30 % for offspring of parents both
affected with IBD [30, 31]. Familial studies have
demonstrated a significant genetic link with IBD;
however, it appears that IBD is not inherited in
simple Mendelian fashion. Rather, it has a com-
plex genetic basis with multiple contributing
genes [32].

Genetic linkage studies have demonstrated
numerous IBD loci overlapping between UC and
CD, with one of the earliest and clearest linkages
on chromosome 16 for nucleotide-binding
oligomerization domain 2 (NOD2), also known
as caspase activation and recruitment domain 15
(CARD15) [33, 34]. NOD2/CARD15 defects
have been associated with up to 25 % of CD
cases [35]. Homozygosity is associated with a
>20-fold increased risk of the development of
CD, with heterozygosity conferring a two- to
fourfold increased risk [35, 36]. Despite having
significant advances in identifying genetic risk
factors, genetics may account for <25 % of the
pathogenesis of IBD, further suggesting the
strong role played by environmental factors [29].

Environmental

Hygiene Similar to other autoimmune diseases
such as rheumatoid arthritis, IBD confers an
inverse-relationship with sanitation. In other
words, poor sanitation appears to protect against
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IBD [23]. A 1989 study citing the rising inci-
dence of autoimmune diseases, such as IBD, in
developing countries was the first to propose the
“hygiene hypothesis.” [37] Factors including
number of siblings, larger family size, living on a
farm, and pet exposures in childhood have been
implicated with a reported decreased risk of
developing IBD, but such studies were limited in
size and subject to significant bias [38, 39]. Less
robust associations have been made on the mode
of childbirth (potential increased risk with
cesarean delivery) and role of breastfeeding
(decreased risk) in the development of IBD [40,
41].

Smoking One of the strongest environmental
risk factors is smoking tobacco. Patients with CD
who smoke have a more aggressive disease
course. They typically require more immuno-
suppression, earlier surgery, and have a higher
risk of disease recurrence after ileocecal resection
[42]. A 2006 meta-analysis demonstrated an
almost twofold increased risk of developing CD
associated with smoking; conversely, a strong
inverse association with active smoking and UC
was seen [43]. Current smoking appears to
reduce the risk of developing UC. In a cohort of
female nurses, there was an increased risk of
developing UC within 5 years of smoking ces-
sation. This risk remained elevated for up to
20 years [44]. Passive smoking had similar
effects [45]. While it appears that smoking can
reduce inflammation in patients with UC, it is not
a recommended habit due to the other
well-described health concerns.

Medications Antibiotics have been implicated
as a potential risk factor for IBD due to the
alteration of the gut flora. A 2014 study reported
an almost twofold increased risk for developing
CD from prior antibiotic exposure, though the
same risk did not apply to UC [46]. The associ-
ation of IBD with antibiotics has also been
shown to be stronger with exposure in the first
year of life compared with later use [47]. How-
ever, conflicting evidence from Asia has

demonstrated a protective association of antibi-
otic exposure with the development of IBD [48].
Nonsteroidal anti-inflammatory drugs (NSAIDs)
can increase the risk of IBD, but the absolute risk
is small [49, 50]. The association was strongest
with higher doses and longer duration of therapy.
The conferred risk was similar for both CD and
UC [51, 52]. Avoidance of NSAIDs is recom-
mended; however, occasional use likely presents
an acceptable risk.

Prior case reports have suggested an associa-
tion between IBD and isotretinoin, used in the
treatment of acne vulgaris [53, 54]. However, in
a meta-analysis, pooled results from the United
States claims database did not support this
association [55]. Therefore, clinicians should not
avoid prescribing retinoic acid when other drugs
fail. Acne carries a high psychosocial burden and
the association between retinoic acid and IBD
has not been confirmed.

Current oral contraceptive use poses a very
minor increased risk for developing CD, and the
risk is even lower for past users [56, 57]. The
same risk was not seen with UC. Lower-estrogen
formulations of contraception may be safer.
Because the overall risk is so low, avoidance of
oral contraceptive use cannot be recommended.

Stress Most patients with IBD note that their
disease often flares during stressful events. Large
observational studies support an association
between major life stressors, anxiety, depression,
and the risk of IBD development [58–61]. Due to
the unpredictable nature of IBD, anxiety is a
major concern, especially for adolescents.
Working with a psychologist is often helpful.
Newer cognitive behavioral techniques and
mindfulness training are currently being investi-
gated in patients with IBD.

Obesity An association between IBD and obe-
sity still remains unclear [62, 63]. In CD patients,
the accumulation of intra-abdominal fat may play
a role in mucosal inflammation and progression
of disease [64]. Obese patients have been shown
to have higher rates of hospitalizations and are
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more likely to require IBD-related surgery [65,
66]. A 2013 prospective study demonstrated that
intense physical activity had a >40 % risk
reduction in the development of CD, but there
was no significant association with UC [67].

Sleep Sleep quality and duration can have an
impact on IBD. Sleep deprivation has been
associated with an increased risk of UC, and poor
sleep quality was implicated with higher risk of
relapse [68, 69].

Clinical Considerations in Individuals
with IBD

The role of the primary care provider (PCP) in
the co-management of IBD with the subspecialist
is essential in optimizing the clinical care of the
IBD patient.

Sexual and Reproductive Health

Ideally, dialogue about the impact that IBD has
on intimacy, reproduction, and pregnancy should
have already been initiated by the patient’s
pediatric or adolescent provider. However, this is
not always the case. Conversations with an adult
provider about intimacy and sexuality may
therefore be welcome [70]. In fact, this may be a
useful way for the young adult to separate from
his or her parents and develop an independent
relationship with the adult provider.

One-third of CD patients say IBD has a major
impact on their sexual life. Impaired body image
has been reported in 35 % of women and 13 % of
men [71]. There may be disfiguration of the rec-
tovaginal area, abdominal scars, or the presence of
an ostomy. About 58 % of patients report
decreased libido caused by diarrhea, fever, and/or
abdominal pain [72]. Patients need a safe place to
discuss these issues. They may want to know how
and when to disclose their chronic condition to
their partners. Unfortunately, 1 study reported that
40 % of IBD patients feel that the disease prevents
an intimate relationship altogether [73]. While it
may not be practical for the adult physician to

provide extensive counseling, the acknowledge-
ment that these are important quality-of-life issues
can help patients feel comfortable with their new
adult doctor.

Fecundity, the probability of becoming preg-
nant per month by unprotected intercourse, is
normal in female IBD patients. The exceptions
are active disease and pelvic surgery—most
commonly the creation of an ileal pouch after
total colectomy [74]. There is, however, a
decrease in fertility by as much as 14–36 % due
to voluntary childlessness among both male and
female patients with IBD. They may be afraid of
passing on the disease to their offspring, be
concerned about medication teratogenicity, or be
worried about the difficulty of raising a child
when they themselves have active and unpre-
dictable disease [75, 76]. By establishing a pos-
itive relationship with young adult patients, adult
physicians can educate patients and help them
overcome these barriers.

Pregnancy outcomes have been well studied
in IBD patients. A majority of the literature
demonstrates a slightly higher risk of IBD-related
pregnancy complications that include preterm
birth and low birth weight, but there is not a
significant increased risk of congenital abnor-
malities [77–79]. Patients should understand that
these risks are caused by active inflammation and
not by their medications. The majority of medi-
cations, including the thiopurines and biologics,
are safe for use during pregnancy with the
exception of methotrexate, which is a category X
agent. Patients should be encouraged to continue
to take their medications throughout their preg-
nancy in order to allow for the best outcome.
Pregnancy has not shown a higher likelihood to
induce flares, but active disease at conception has
been associated with higher rates of disease
worsening throughout pregnancy [80, 81].

The role of the PCP is to acknowledge the
need to discuss the impact of IBD on intimacy,
sexuality, and fertility with both male and female
patients. It is important to maintain good com-
munication with the patient’s gastroenterologist
so that the same messages are conveyed and
reinforced. Conflicting messages can be harmful
to patients and may cause unnecessary anxiety.
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The strong bond between the PCP and patient
allows for open discussion of these delicate yet
important topics.

Preventive Care

Preventive care has traditionally been in the
domain of the PCP. With the increased use of
immunomodulators and biologics, the task of
providing proper preventive measures can be
daunting. Important preventive health consider-
ations for individuals with IBD include cancer
screening and prevention, osteoporosis screening
and prevention, and immunizations.

Cancer Screening and Prevention
In patients with IBD, the risk of colon cancer is
much higher than in the general population.
General population screening without risk factors
begins at age 50 years. For patients with IBD, it
is recommended that patients with 8–10 years of
Crohn’s colitis (Crohn’s that involves the large
bowel) or UC have an annual or biannual
surveillance colonoscopy with multiple biopsies
[20]. For patients with concomitant primary
sclerosing cholangitis, colonoscopic surveillance
should begin immediately. Patients with isolated
ulcerative proctitis (colitis involving the rectum
only) do not have an increased risk of colon
cancer beyond that of the general population.
Therefore, increased screening is not required.

Women with IBD, especially those requiring
use of immunomodulators and biologics, have a
higher prevalence of abnormal Pap smears [82,
83]. The American College of Obstetrics and
Gynecology (ACOG) recommends screening of
women starting at 21 years of age with Pap
smears and then every 3 years thereafter [84].
However, due to the increased risk among
women on immunosuppressive therapy, expert
recommendations are for yearly screening with
Pap smears in patients on immunomodulator
and/or biologic therapy once sexual activity has
begun [85].

IBD patients, especially those on
immunomodulators and/or biologics, have an
increased risk of skin cancers compared to the

general population. Thiopurine use is associated
with an increased risk of nonmelanoma skin
cancers, particularly basal cell carcinoma and
squamous cell carcinoma, with an incidence rate
of 1.1 cases per 1000 person-years [86]. With
respect to melanoma, patients exposed to tumor
necrosis factor-alpha (TNF-a[alpha]) antagonists
have a twofold higher risk than in unexposed
patients, with an incidence rate of about 0.5 cases
per 1000 person-years [87]. Experts recommend
yearly visual skin exam by a dermatologist for
patients on immunomodulators and/or
TNF-a(alpha) antagonists in combination with
appropriate sun exposure precautions.

Osteoporosis Screening and Prevention
IBD itself, along with an increased use of corti-
costeroids, puts this population at risk for
osteoporosis. Nutritional assessments, such as
vitamin D testing, are recommended to be per-
formed at least annually, with appropriate reple-
tion for those individuals with a deficiency. Bone
density assessment is in line with the U.S.
Preventative Services Task Force recommenda-
tions, but with additional considerations:
1. Steroid use >3 months
2. Inactive disease but past chronic steroid use

of at least 1 year within the past 2 years
3. Inactive disease but maternal history of

osteoporosis
4. Inactive disease but malnourished or very thin
5. Inactive disease but amenorrhiec.

Consideration should be made to screen
patients earlier than normal if such risk factors
exist [85, 88].

Immunizations
As the rates of use for immunosuppressive drugs
in IBD increases, optimal preventable measures,
such as vaccinations, can help limit the risk of
infectious complications. Patients often turn to
their PCP who had been responsible for admin-
istering vaccines throughout their life. Therefore,
the role of the PCP in managing vaccine
administration is pivotal.

Adult patients are often unaware of the rec-
ommended adult immunization schedule, and
this may be especially concerning for those who
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are immunosuppressed and may require addi-
tional vaccinations. Patients with IBD have a
higher risk of pneumonia [89]. Therefore, if the
pneumococcal 13-valent and 23-valent vaccines
were not administered during childhood, they
should be offered to adult patients. Unfortu-
nately, current vaccination rates in IBD popula-
tions are suboptimal with <90 % of patients
receiving yearly influenza vaccinations and
<50 % receiving pneumococcal vaccinations [90,
91]. To help improve these rates, patients should
be advised to bring updated vaccination records
to their adult provider.

There are special considerations for vaccinat-
ing patients who are on immunosuppressive
therapy. Administering a live vaccine to an
immunosuppressed patient can be life threatening
[92]. All live vaccines that are available in the
United States are listed in Table 12.2. Ideally,
live vaccines should be administered more than
4 weeks before immunosuppression is initiated.
However, there are some exceptions. For IBD
patients on low levels of immunosuppression—
defined as methotrexate <0.4 mg/kg per week,
azathioprine <3 mg/kg per day, and
6-mercaptopurine <1.5 mg/kg per day—live
vaccines, such as the varicella vaccination, can
be considered. For highly immunosuppressed
patients—defined as individuals with primary
immunodeficiency disorder, cancer chemother-
apy, within 2 months of solid organ transplant,
human immunodeficiency virus (HIV) infection
with a CD4 T-cell count <200/mm3, systemic
corticosteroid >20 mg/day for more than
14 days, anti-TNF agent use or rituximab use—
live vaccines should be avoided altogether [93].

Unlike live vaccines, inactivated vaccines can be
administered at any point while on immunosup-
pression. To allow adequate time for develop-
ment of protective antibodies, inactivated
vaccines should be administered at least 2 weeks
prior to initiation of immunosuppression.
Therefore, it is good practice to vaccinate
patients with IBD when they are well, even if
they are not on immunosuppressive therapy. This
will allow for the immediate initiation of treat-
ment should a flare occur. A complete vaccine
dosing schedule can be found through the Cen-
ters for Disease Control and Prevention [94].

There have been many newly licensed vacci-
nes, and the recommendations for vaccine
administration for immunosuppressed patients
are rapidly evolving. Having both the PCP and
the gastroenterologist offer these important vac-
cines in comanagement of patients could increase
the vaccination rates.

Diet

It would be clearly beneficial if following a
specific diet could cure or improve symptoms in
patients with IBD. However, because strictly
controlling diet is difficult, prospective studies
are limited. It is known, though, that food plays
an important role. Strict enteral nutrition has
shown benefits in the induction and maintenance
of remission in IBD, particularly in children [95].

Patients frequently scour the Internet for spe-
cial diets, hoping to manage their disease without
the use of medication. Popular diets include the
specific carbohydrate diet; the low fermentable

Table 12.2 Live and
inactivated adult vaccines
in the United States

Live Inactivated

Live attenuated influenza vaccine (LAIV) Inactivated Influenza Vaccine (IIV)

Varicella (chicken pox) Tetanus/diphtheria/pertussis (Tdap)

Zoster (shingles) Pneumococcal 13 valent (PCV-13)

Measles, mumps, and rubella (MMR) Pneumococcal polysaccharide
(PPSV23)

Yellow fever Meningococcal

Hepatitis A and B

Human papilloma virus
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oligosaccharides, disaccharides, and monosac-
charides (FODMAP) diet; a paleolithic (paleo)
diet; or a vegan diet [96]. For some, these diets
work tremendously well. For the majority, they
do not. Currently there is no diet that can be
prescribed for everyone. The most important
point to emphasize is that a balanced healthy diet
be followed. Many of these well-meaning diets
cause weight loss, which can be dangerous.
Some are so difficult to follow that it leads to
unnecessary stress.

Avoiding dairy is also a popular fad diet, but
this puts patients at an even higher risk for
osteoporosis and there is no current evidence to
support this practice. A vegan diet increases the
risk for vitamin D and vitamin B12 deficiency.

There is scientific evidence that particular
dietary factors may influence the risk of devel-
oping IBD. Dietary fiber intake has been asso-
ciated with a lower risk of developing CD, but
not UC [97]. The consumption of greater
amounts of red meat and fats, particularly
polyunsaturated fatty acids (PUFAs) and
omega-6 (n-6) fatty acids, increases the risk of
developing IBD as opposed to a diet high in
fiber, fruits, and vegetables [98]. Ingested iron,
particularly iron sulfate, has been directly linked
with intestinal inflammation; however, the effects
of iron from red meat is unknown [99]. Dietary
calcium and vitamin D are important for IBD
patients, not only for bone health but also
because vitamin D is involved in
anti-inflammatory pathways [100].

Some specific dietary recommendations can
include reducing red meat and saturated fats, and
increasing dietary fiber, such as oatmeal. For
patients with known stenosis or those in the first
6 weeks after a partial bowel resection, a low
residue diet is recommended to avoid the risk of
possible obstruction. Following a low residue
diet means avoiding peanuts, popcorn, raw veg-
etables, skins of vegetables, and high fiber foods.

At this time, there is no diet that can cure or
reduce existing inflammation. The role of the
PCP is to recommend eating a healthy balanced
diet, replenish possible nutrient deficiencies, and
encourage avoidance of extreme, possibly
stressful diets. If the patient is at risk of poor

nutrient intake, a multivitamin can be
supplemented.

Drug Monitoring/Side Effect
Management

Over the last decade, a large number of thera-
peutic options has become available for the
treatment of IBD. These drugs include
mesalamines, thiopurines, and, more recently,
biological agents with multiple different mecha-
nisms of action. The majority of such medica-
tions will be under the management of a
gastroenterologist, but the PCP can still play a
key role when drug side effects arise or in routine
lab monitoring.

One of the first-line class choices for treat-
ment of IBD is the mesalamine-based (5-ASA)
drugs. Mesalamine has an advantage in UC, but
there is limited data to support its use in CD
[101, 102]. There are minimal side effects asso-
ciated with the newer generation 5-ASA drugs.
However, headaches, hair loss, and, rarely, pan-
creatitis have been reported. Because there is a
small but real risk of developing interstitial
nephritis, routine assessment of renal function
every 6–12 months and a yearly urinalysis are
recommended [103].

Corticosteroids are often needed to provide
immediate relief for patients with UC. They are
used in UC when mesalamines do not control the
inflammation and in CD when the symptoms are
severe or a biologic is not available. Steroid use
is typically recommended for shorter durations
due to the significant side effect profile. Along
with the known side effects of corticosteroids,
patients with CD can develop fistulae or oppor-
tunistic infections. Because patients with IBD are
often on steroids along with other immunosup-
pressive agents, prophylaxis against Pneumo-
cystis pneumonia, which can be initiated by the
PCP, is important. Management of side effects
requires the use of steroid-sparing drugs.

Immunomodulators are steroid-sparing drugs
that work by inhibiting the proliferation and acti-
vation of lymphocytes. Common drugs in this class
include azathioprine (AZA), 6-mercaptopurine
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(6-MP), and methotrexate (MTX). AZA and 6MP
are also called thiopurines and follow weight-based
dosing. Gastroenterologists can optimize the dose
by using biomarkers such as thiopurine methyl-
transferase (TPMT) activity and drug metabolites
such as 6-thioguanine (6-TG) and
6-methylmercaptopurine (6-MMP). Side effects
include agranulocytosis and hepatotoxicity [104].
Other complications include autoimmune hepatitis,
fatigue, and pancreatitis. Severe effects such as
myelosuppression and pancreatitis can be managed
with discontinuation of therapy and supportive care.
To minimize complications, routine lab monitoring
with complete blood count (CBC) with differential
and hepatic function should be performed every
3 months. A reduction in the white blood cell
(WBC) count is desired, but if it falls to <4.0 � 103

cells/µ(mu)L, the drug should be held and restarted
at a lower dose once the WBC count returns to
normal. Methotrexate is an alternative to the
thiopurines and is used more commonly in CD.
Major complications include hepatotoxicity,
myelosuppression, and pneumonitis, which occur in
<10 % of patients [105]. This agent should always
be taken in conjunction with folic acid to avoid
anemia. Chest X-ray and baseline liver function
tests, followed by an assessment of CBC with dif-
ferential and hepatic function every 3 months, are
recommended. Consideration for liver biopsy is
suggested for patients with liver enzymes that
remain persistently elevated for more than
12 months [106].

The use of biologic drugs, such as anti-TNFa
(alpha), has had a significant impact on the

treatment of IBD. The medications included in
this class are infliximab, adalimumab, and cer-
tolizumab. Numerous clinical trials have
demonstrated efficacy for use in moderate to
severe CD and UC [107–109]. These drugs are
very well tolerated and have minimal side effects.
Side effects include infusion or injection site
reactions, opportunistic infections, autoimmune
hepatitis, and psoriasis. Rarely, there are neuro-
logical side effects including unmasking of
underlying multiple sclerosis. The most feared
side effect is hepatosplenic T-cell lymphoma.
This occurs rarely, seen in approximately 4–
5/10,000 patients. The demographic most often
affected are men under the age of 35 years [110].
A thorough exam for lymphadenopathy and
splenomegaly is required at every visit. Prior to
drug initiation, latent tuberculosis infection and
hepatitis B virus infection should be ruled out to
prevent dissemination. The PCP can assist with
routine lab testing, which should be drawn every
3–6 months.

Extraintestinal Manifestations

An extraintestinal manifestation (EIM) is a dis-
ease that occurs outside of the bowel and is
associated with IBD. At least 25 % of patients
with IBD are affected [111]. While there are
numerous EIMs, the most common include
arthropathy, cutaneous lesions, and ocular
inflammation (see Table 12.3). Unfortunately,
the underlying pathogenesis of EIM development

Table 12.3 Common extraintestinal manifestations (EIM) and relationship to IBD activity

EIM Paralleling disease
activity

Independent of disease
activity

Either parallel or independent of
activity

Axial arthropathy X

Peripheral arthropathy X (Type I) X (Type II)

Erythema nodosum X

Pyoderma gangrenosum X

Oral apthous ulcers X

Episcleritis X

Uveitis X

Primary sclerosing
cholangitis

X
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in IBD is not well understood. EIMs can either
parallel or be independent of disease activity.
They can be the first presenting feature of IBD,
and the finding of 1 of these conditions should
trigger a referral to a gastroenterologist. Pediatric
patients have been shown to have a higher
prevalence of EIMs in comparison to adult
patients [112]. Furthermore, because patients
with IBD are often unaware of EIM, they may
first seek care for them from their PCP. It is
critical that the PCP coordinate appropriate
evaluation with the gastroenterologist when this
occurs.

Arthropathy
Joint pain or inflammation is the most common
EIM in IBD, occurring in up to 40 % of IBD
patients [113]. Peripheral arthralgia can occur in
up to 10 % of UC patients and 20 % of CD
patients. It is characterized as seronegative, and
classified into 2 distinct categories. Type I
(pauciarticular) involves <5 large joints and is
dependent on disease activity. Type II (pol-
yarticular) involves >5 large joints, and its
severity is independent of disease activity. Knees
tend to be the most commonly affected joints, but
differentiation of Type I versus Type II is seldom
clinically relevant. Treating the underlying bowel
inflammation can help in the control of joint
symptoms, but further evaluation by rheumatol-
ogy is recommended in refractory cases. The use
of NSAIDs is discouraged due to the potential for
worsening of underlying IBD [114].

Skin/Mucosal Lesions
Cutaneous disorders associated with IBD can
occur in up to 15 % of patients [115]. Erythema
nodosum (EN) is characterized as raised, tender,
red/violet subcutaneous nodules measuring up to
5 cm in diameter. They are typically located on
the anterior surface of the lower extremities
(Fig. 12.1) [116]. EN usually resolves when the
bowel inflammation is treated. Pyoderma gan-
grenosum (PG), on the other hand, has an
unpredictable course and does not parallel dis-
ease activity. It is characterized initially with an
erythematous pustule/nodule, followed by rapid
local spread and development into a burrowing

ulcer with irregular violaceous edges (Fig. 12.2)
[117]. The same drugs used to treat IBD are used
to treat PG. However, refractory cases have
shown benefit with intralesional steroids and/or
cyclosporine [118]. PG typically involves expert
consultation with a dermatologist.

Apthous ulcers in the oral cavity typically
occur in conjunction with IBD activity and are
localized to the buccal mucosa, with occasional
appearances on the tongue. Treatment typically
involves therapy of underlying IBD in combi-
nation with antiseptic mouthwashes and topical
steroid dental paste.

Ophthalmologic Manifestations
Up to 5 % of IBD patients will present with
ocular manifestations [119]. Episcleritis is char-
acterized as a painless hyperemia of the con-
junctiva and often parallels IBD activity.
Treatment of the underlying bowel inflammation,
along with topical steroids, is used to relieve
symptoms. Alternatively, the temporal correla-
tion of uveitis with IBD is unpredictable. Uveitis

Fig. 12.1 Erythema nodosum of the anterior left leg in a
patient with ulcerative colitis. (Courtesy of Dr. Elana
Maser)
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may present as ocular pain, blurred vision, or
photophobia. Uveitis can progress to blindness,
thus all patients with IBD who present with any
ocular symptoms should be immediately referred
to an ophthalmologist in addition to annual
ophthalmological evaluation.

Special Issues in the Transition
to Adult Care

With the rising incidence of pediatric IBD, a
larger number of young patients are transitioning
to adult care. Adult providers need to be ready to
manage young adults who may lack the readiness

to cope with their illness independently. With
evidence from chronic disease models, poorer
outcomes have been demonstrated in young
adults transitioning to adult healthcare, partly due
to the expectation of increased autonomy [120,
121].

One of the major issues with transition of care
based on a survey of adult gastroenterologists
was the lack of specific adolescent training [122].
Gastroenterology fellowship programs provide
minimal, if any, training in the care of adoles-
cents. The care of young adults in other chronic
conditions, such as rheumatologic and cardiac
diseases, presents similar concerns [123, 124].
Adult providers will need to be aware of their
patients developing independence, differences in
the adolescent’s style of communication, body
image concerns, navigating intimate relation-
ships, and missed school or work [125]. Finally,
coordinating insurance coverage as the adoles-
cent transitions off their parents’ insurance plan
is particularly important because treating IBD
often requires expensive biologic drugs, and such
advanced preparation may help in avoiding gaps
in care.

Some adolescents arrive at the adult gas-
troenterologist ready to take control of their own
health care, while others continue to communi-
cate through their parents. Every adolescent
grows at his or her own pace. The first step is for
the provider to assess the patient’s current level
of independence and build from there. Part of
fostering independence includes helping adoles-
cents understand what it means to manage IBD.
Having IBD often involves frequent lab testing,
imaging, and annual screening colonoscopies,
procedures that may not have needed to be ini-
tiated by their pediatric gastroenterologist.

Fostering independence also includes
encouraging adolescents to communicate directly
with their physician rather than through their
parents. Having this direct connection will help
establish trust. Because adolescents often prefer
to communicate through email and text, the use
of patient portals that allow for electronic com-
munication may be helpful. In gastroenterology,
there are many emerging applications (a.k.a.
“apps”) for disease education and monitoring.

Fig. 12.2 Pyoderma gangrenosum of the anterior left leg
in a patient with ulcerative colitis. Note the “violaceous”
hue along the borders. (Courtesy of Dr. David Faleck and
Dr. Serre-yu Wong)
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Once communication and trust have been
established, there can be an opening to discuss the
impact of IBD on body image and sexuality. The
diagnosis of IBD is often made in adolescence
when body image is forming. Up to two-thirds of
adult IBD patients report impaired body image,
and one-third blame IBD for negatively affecting
their sexual desire and satisfaction [71, 73]. The
presence of disfiguring abdominal scars or the
presence of an ostomy may lead patients to with-
draw from active sexual relationships and have
difficulty initiating new ones, especially during the
sensitive adolescent period. Patients may want
advice on how and when to disclose that they have
a chronic illness to their partners. Unfortunately,
adequate counseling, especially for women, on
sexual health IBD remains low [126]. Not all
primary care physicians or gastroenterologists are
able to counsel patients. However, they can
explain that these important issues are being con-
sidered when making medical decisions. For
example, if colectomy is required, it is helpful to
discuss with patients that an ostomy can be well
hidden under clothing and that there are bathing
suits that are designed to hide ostomies. PCPs can
help advocate for their patients if these sensitive
topics are more easily discussed with them than
with a gastroenterologist. Whether or not the
adolescent seems well adjusted, referral to a psy-
chologist should be offered to all patients to sup-
port them while they navigate this sensitive time.

Missed school or work can be difficult for
young adults as they attempt to establish them-
selves in their careers. The indirect costs of
missed work and unemployment are estimated at
$3.6 billion per year [127]. Physicians can help

minimize the disruption to the lives of their
patients by being sensitive to the possible need to
delay a surgery or start a new medication when
conflicts with work, school, weddings, or travel
may exist. College students can be advised that
they may be eligible for exam extensions or
taking a leave from school if necessary. Many
pharmaceutical companies offer scholarships to
help support patients with IBD. There are also
camps for children with Crohn’s (Camp Oasis),
where an adolescent can provide counsel to
younger children navigating their disease and
allow them to meet others with similar issues.

As children grow up, they eventually age off
of their parent’s health insurance. A 2014 survey
demonstrated that only up to 24 % of young
adults received counseling with respect to
obtaining insurance coverage [128]. Interruption
in the administration of biological agents can
prevent their usefulness in the future. Therefore,
notifying patients to be proactive regarding their
coverage can be life changing. If possible, access
to a social worker would be helpful.

Conclusion

Acknowledging issues that are important to
adolescents with IBD when they arrive in an
adult practice will establish trust and ultimately
lead to better patient outcomes and satisfaction
(“Appendix”). It is important to maintain careful
coordination of care between the PCP and sub-
specialist to assure the delivery of comprehensive
care to patients with IBD.
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Inflammatory bowel disease (IBD) fact sheet

Definition Inflammatory Bowel Disease (IBD) is characterized by chronic, relapsing inflammation
within the gastrointestinal tract. IBD consists of Crohn’s disease (CD) and ulcerative colitis
(UC).
∙ UC: affects the mucosal layer of the colon and rectum
∙ CD: affects all layers of the bowel and can occur in any part of the gastrointestinal tract from
mouth to anus.

Prevalence ∙ Affects more than 5 million people worldwide, with more than 1.7 million in the United
States
∙ Lifetime risk of development is 1 %
∙ ¼ of patients are diagnosed in childhood or adolescence

Pathophysiology Inflammation is a result of inappropriate and ongoing activation of the innate immune system
of the gut mucosa, driven by the commensal luminal flora in a genetically susceptible host
∙ Unclear as to specific flora responsible for activation
∙ Limited variation in gut bacteria is typically seen in an IBD host

Symptoms Symptoms can overlap between CD and UC but each has distinctive attributes that can help
differentiate:
∙ Abdominal pain, diarrhea
∙ Perianal fistulas (CD)
∙ Weight loss
∙ Anemia, vitamin deficiencies
∙ Bloody stools (higher risk in UC)

Challenges in
transition

The transition from pediatric to adult care can be complicated due to the complexity of disease
management.
∙ Complications related to the underlying disease and advanced therapies in IBD can be
difficult to assess.
∙ Limited scope on routine health maintenance, to include vaccinations and cancer screening
(for example, annual colon cancer screening with colonoscopy)
∙ Compliance of medication therapy
∙ Access to therapy and care if college-bound
∙ Discussions in intimacy and pregnancy
∙ Gaining trust in new provider
∙ Dietary management

Helpful resources ∙ Crohn’s and Colitis Foundation of America (resources for patients and family members, may
include local chapters in communities throughout the US): http://www.ccfa.org
∙ American College of Gastroenterology Guidelines on Crohn’s disease and Ulcerative Colitis
management (developed by expert panel): http://gi.org/clinical-guidelines/clinical-guidelines-
sortable-list/
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13Intellectual Disability

Kamala Gullapalli Cotts

Case Presentation

Mr. C.B. is a 52-year-old African American male
with a history of diplegic cerebral palsy and
intellectual disability. He has lower extremity
weakness and has been using a wheelchair since
early childhood, has a left hand contracture, and
experiences rare urinary tract infections. He is
obese with a body mass index (BMI) of
35 kg/m2. He has severe dysarthria and no
decubiti. Family history is significant for hyper-
tension and a myocardial infarction (at age 58) in
his father. He moved from the East Coast to live
with his brother in Chicago. He had not been to
see a physician in almost 3 years as his mother
was progressively more ill and was unable to
care for him.

Mr. C.B. completed high school at age 18 and
has not had further education. He requires help
with all activities of daily life including feeding,
dressing, and toileting due to his contractures. He
is not able to do math but knows how much a
plane trip costs and that he can buy 2 airplane
tickets with his monthly Social Security income.
Although he is not able to call the doctor’s office
and make an appointment, he is able to converse
on the telephone about sporting events and tele-

vision shows. He had been living with his mother
until her recent death. He becomes tearful as he
talks about his mother’s death. He misses his
former neighbors that used to visit frequently. He
has difficulty falling asleep at least twice a week,
but when he does fall asleep he does not awaken
early. He reveals that his wheelchair is nearly
10 years old. Over the course of the next several
months, he is diagnosed with and treated for
hypertension, diabetes mellitus, and hyperlipi-
demia. His brother asks about resources to care
for his brother while he is at work. On a subse-
quent visit, his brother states that he has recently
had a colonoscopy and asks if Mr. C.B. should
have a colonoscopy as well.

Case Discussion

After surviving elderly parents, Mr. C.B. has
moved to a different state. Although he is a
middle-aged individual, he still requires transi-
tional assessment. Although he is able to partic-
ipate in the medical decision-making process, he
requires help. He is unable to make financial
decisions. Information should be provided about
the physician certification form and local
affordable or volunteer legal services to establish
guardianship. Formal neuropsychiatric testing is
often performed when an individual is receiving
special education under the age of 18 and often
updated as one transitions to adulthood. As he
has moved here from another state, such
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information is not readily available. An office
assessment of his intellectual disability and
adaptive functioning may be sufficient. The
family requires information for local
Pre-Admission Screening Agencies (PAS) to
obtain information about finding local supports
required for his degree of adaptive functioning.
Often, these agencies require formal neuropsy-
chological testing in order to establish the need
for the services. Referral to a social worker is
helpful to provide information on local resources
such as the local department of rehabilitation and
vocational services as well as homemaker ser-
vices. Additionally, he requires counseling ser-
vices and resources within the community.

Mr. C.B. requires subspecialty referral to
multiple healthcare providers. He should be
evaluated by orthopedic surgery given his
chronic contractures as well as physical and
occupational therapy assessments and referrals
for durable medical equipment needs, including
braces and a new wheelchair. In addition to
providing general medical care for his newly
diagnosed hypertension, diabetes, and hyperlipi-
demia, his health maintenance needs must be
addressed. At subsequent visits, he may require
referrals for vision, hearing, and dental evalua-
tion. His vaccinations should be reviewed and
updated. Finally, screening procedures such as
colonoscopy and bone mineral density assess-
ment, which are recommended by the United
States Preventive Services Task Force (USPSTF)
guidelines, should be reviewed with Mr. C.B.
and his brother.

Background

The term intellectual disability (ID) refers to a
condition in which an individual has significant
limitations in both cognitive functioning and
adaptive behavior. The diagnosis of ID requires
formal psychometric testing to assess the intel-
ligence quotient (IQ) and adaptive functioning.
ID is initially identified in early childhood [1]. In
adulthood, ID impacts the ability to live inde-
pendently, find employment, and obtain health-
care, and also influences the need for federal and

state-based supportive services. Medical care of
individuals with ID requires delivering general
medical care, treating behavioral symptoms,
continuing transitional special education, and
providing variable degrees of community-based
support. Adults with ID are living longer as a
result of improved medical care, environmental
conditions, and technology. As these individuals
live longer, they require primary care that targets
the associated health condition that led to their
initial impairment in intellectual functioning,
such as cerebral palsy and Down syndrome [2].
In addition, patients with ID often have comorbid
medical conditions that are neither caused by nor
occur as a result of the ID, such as diabetes and
hypertension. Complications of these comor-
bidities, such as decubitus ulcers and psychiatric
disorders, also occur at a higher frequency
compared to the general population. Adults with
ID require the same considerations for improving
quality of life and health screening, particularly
for cardiovascular disease and cancer. This
chapter reviews the definition and epidemiology
of ID, as well as common medical conditions
among and health maintenance screening guide-
lines for individuals with ID.

Definition of Intellectual Disability

The American Association of Intellectual and
Developmental Disabilities (AAIDD) defines
intellectual disability as a disability acquired
prior to the age of 18 years and characterized by
significant limitations both in intellectual func-
tioning and in adaptive behavior as expressed in
conceptual, social, and practical adaptive skills
[1]. The terminology has evolved from idiocy to
mental retardation to intellectual disability when
the original medical terms lost their neutral
meaning and became socially stigmatizing. The
term intellectual disability more adequately
describes complex individuals with a wide range
of abilities, gifts, and supportive needs.
Table 13.1 summarizes the diagnostic criteria for
intellectual disability [1].

The AAIDD emphasizes several additional
considerations. An individual’s limitations in
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functioning are assessed within the context of the
culture and community environment typical of
the individual’s peers. Assessments consider
linguistic and cultural diversity as well as dif-
ferences in communication, sensory, motor, and
behavioral factors. Additionally, the AAIDD
recognizes that limitations often coexist with
strengths. An essential purpose of identifying
limitations is to develop personalized supports
that, over a sustained period of time, will
improve an individual’s level of life functioning.

The Diagnostic and Statistical Manual of
Mental Disorders, 5th edition (DSM-V), pub-
lished in 2013, also agrees that IQ below 70–75
is no longer the only diagnostic criteria. Severity
is based on a combination of IQ and adaptive
functioning in comparison with population
norms. An individual with an IQ score of 75 with
significant adaptive disability will be considered
to have ID, whereas an individual with no
adaptive disability and an IQ score of 65 may not
be considered to have intellectual disability [3].

The Individuals with Disabilities Education
Act (IDEA) defines intellectual disability as
“significantly sub-average general intellectual
functioning, existing concurrently with deficits in
adaptive behavior and manifested during the
developmental period, that adversely affect a
child’s educational performance.” Again, the 2
key components identified within this definition
are a student’s IQ and his or her capability to

function independently, referred to as adaptive
behavior. In 2010, the federal government
enacted legislation changing the term “mental
retardation” to “intellectual disabilities” in all
federal law. Most states have made this change in
their legislation and documents [4].

An extensive multifaceted evaluation is
essential to determine whether an individual has
intellectual disability and then tailor individual-
ized support plans. The various levels of severity
are defined on the basis of adaptive functioning,
not IQ scores, because it is adaptive functioning
that determines the level of supports required.
Moreover, IQ measures are less valid in the
lower end of the IQ range [4, 5]. In situations
where it is difficult to assess the degree of ID,
clinical judgment must be used to specify the
severity. Classification of severity of ID and
intensity of required support is shown in
Table 13.2 [3, 6, 7].

Etiology of Intellectual Disability

Conditions that result in an impairment of intel-
lectual functioning may be related to a genetic
abnormality or a brain injury occurring prena-
tally, perinatally, or in early childhood. Genetic
disorders are the underlying etiology for the
majority of individuals with severe ID. More
than 500 different genetic defects have been

Table 13.1 Diagnostic criteria for intellectual disability

Intellectual disability: significant limitations in both intellectual functioning and in adaptive behavior. Disability
originates prior to the age of 18 years.

Intellectual functioning
IQ score below the range of 70–75; 2 standard deviations (SD) below the population mean

Limitations in adaptive skill areas
Individuals cannot function adequately in their environment, assessed through standardized testing. Scores must fall 2
SD below the mean in one of these areas or on a combined score of all three of the following areas:

Conceptual deficits Social deficits Practical deficits

Receptive and expressive
language, reading, writing,
math, reasoning, knowledge and
memory

Interpersonal communication skills,
friendship, empathy, social judgment
skills including gullibility, naiveté,
following rules, obeying laws,
avoiding victimization

Personal care activities including
eating, dressing, bathing, meal
preparation, telephone
communication, transportation, and
occupational skills including
organizing school and work activities,
money management, job duties

Source The American Association of Intellectual and Developmental Disabilities (AAIDD) [1]
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associated with ID. The 2 most common genetic
disorders leading to ID are Down syndrome and
Fragile X Syndrome. Down syndrome is the
most common identified cause of intellectual
disability [8]. Nongenetic causes are less com-
monly the root of ID than genetic causes and are
responsible for the majority of cases of mild ID.
Brain injuries resulting in impaired brain devel-
opment include trauma, congenital infections,
toxin exposures (i.e., maternal alcohol and
polysubstance abuse), pediatric infections such
as meningitis or encephalitis, or metabolic
abnormalities such as congenital hypothy-
roidism. Fetal alcohol syndrome is one of the 3
most common congenital causes of ID. Approx-
imately 30 % of cerebral palsy (CP) children will
have concomitant intellectual disability. In
one-third of individuals with ID, no underlying
etiology is identified. Identification of an

underlying etiology leads to improved survival
and health status of individuals with ID [8].
Table 13.3 shows common etiologies of ID.

Prevalence and Life Span

The increasing need for medical care for adults
with intellectual disabilities is due to increased
prevalence and increased survival to adulthood.
In the United States, the overall prevalence of ID
was 1.27 % in 2011–2013 and 1.10 % in 2014,
with an anticipated growth rate due to increasing
survival rates related to improvements in neonatal
care, nutrition, and socioeconomic conditions [9,
10]. The United States prevalence of ID is 11.4
per 1000 in children and 6.6 per 1000 in adults.
There is a ninefold variation from state to state
[1]. The number of adults with ID at 60 years and

Table 13.2 Classification of intellectual disability severity

Severity
level

Intelligence
quotient
range

Adaptive functioning Intensity of supports needed in daily
living activities

Mild 55–70 (±5) • Unskilled job capacity
• Income support
• Stable relationships
• Poor parenting skills
• Able to communicate by phone and in
writing

• Decision-making: able to make some
medical, financial, and personal decisions

Intermittent:
Support on as-needed basis; episodic or
short term

Moderate 40–50 (±5) • Supported employment
• Income support
• Residential supervision
• Help with shopping
• Vocabulary adequate for daily functioning
• Decision-making: help with medical
decision-making in all areas: personal,
medical, and financial

Limited:
Consistent over time, but time limited

Severe 25–35 (±5) • Supervision in residential and day
programs

• Decision-making:
– Unable to make most medical decisions
– Not capable of making financial decisions

Extensive:
Regular, consistent lifetime support.
Regular support in at least 1 aspect such
as work, home

Profound Less than
20–25

• 24-h support and supervision
• Nonverbal
• Dependent for self-care/hygiene
• Does not have decision-making capacity

Pervasive:
High intensity, across all environments,
lifetime, and potentially life-sustaining

Sources: DSM 2013 [6]; Patel [3]; Edwards [7]
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older is projected to nearly double from 641,860
in 2000 to 1.2 million by 2030 [11].

The increasing life expectancy of individuals
with ID follows similar trends in the general
population. As with the general population, in
which the average lifespan has increased from
66 years in 1950 to 78 years of age in 2007, [12]
the life expectancy for people with ID has
increased from the mid-50s for those with more
severe disabilities or Down syndrome, to the
early 70s for adults with mild/moderate ID [13,
14]. Although the life expectancy of people with
ID is increasing, it still remains lower than that of
the general population, with an average age at
death of 66.1 years [8, 14]. Because adults with
ID are a highly heterogeneous group, differing in
degree and cause of impairment as well as their
biological, psychological, and social background,
life spans of those with ID are highly individu-
alized. Table 13.4 shows the prevalence and life
expectancy of common etiologies of ID [8, 15].

Aging starts earlier in persons with ID and
medical problems are related to the natural his-
tory of the original disability. There is a higher
prevalence of some age-related diseases such as
hypothyroidism, obesity, epilepsy, sensory defi-
cits, behavioral/mental health problems, frailty,
and early onset of dementia [8, 14, 16]. These
medical conditions contribute to the higher rates
of mortality in adults with ID. Causes of

mortality are more easily identifiable if there is
an underlying etiology of ID. Dementia seems to
be the most important cause of morbidity and
mortality in adults with Down syndrome [14]. In
a study of older persons with Down syndrome,
persons with a severe to profound level of ID
had a higher death rate compared to those with
mild to moderate ID, and those living in insti-
tutions had a higher death rate than those living
in the community [17]. In adults with CP, there
were higher death rates as a result of aspiration
and pneumonia due to dysphagia [18]. Aware-
ness and monitoring of age-related and
disease-associated risks provide opportunities to
intervene and thus prolong lives of those with
ID.

Adults with intellectual disabilities are more
likely to live in community-based settings rather
than large institutions [19]. More than 75 % of
adults with ID live with families, more than 25 %
of family care providers are over the age of 60,
and 38 % are between 41 and 59 years of age
[11, 20]. There is an increasing need for medical
care for aging adults with ID and for access to
quality supports that address health and social
changes [11].

Health Status and Health Disparities
in Adults with Intellectual Disabilities

Although there has been progress, adults with
intellectual disabilities experience inequities in
health status at a disproportionately higher rate
than the general population. In 2006, AAIDD
declared “there’s a marked disparity of health
between persons with intellectual and develop-
mental disability and the general population”
[21]. The etiology of these differences in health
status for individuals with ID is multifactorial.
Health disparities can be due to decreased life
expectancy, increased morbidity, increases in
negative determinants of health such as poverty,
and the differences in healthcare access or quality
of services (see Box 13.1) [22].

Table 13.3 Intellectual disability of all etiologies

Known causes: 2/3 of individuals with ID

Genetic causes:
1. Down syndrome
2. Fragile X

syndrome
3. Rett syndrome
4. Williams

syndrome
5. Prader–Willi
6. Phenylketonuria
7. Angelman

syndrome
8. Other genetic

causes

Nongenetic causes
1. Fetal alcohol syndrome
2. Cerebral palsy
3. Infections: meningitis,

rubella, etc.
4. Teratogenic causes
5. Traumatic brain injury
6. Autism (genetic component

as well)
7. Seizure Disorder

Unknown causes: 1/3 of individuals with ID
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Box 13.1 Determinants of health dispari-
ties in adults with intellectual disabilities
• Genetics
• Social circumstances (i.e., poverty, lack

of employment, lack of social
networks)

• Environmental conditions
• Health promotion
• Healthcare access

As previously discussed, although life
expectancy in adults with ID has increased in
recent years, it remains decreased compared to
the general population. Individuals with ID are
more likely to have certain comorbidities such as
epilepsy, psychiatric disorders, sensory impair-
ment, poor dental hygiene, limited mobility, and
gastrointestinal problems [23, 24]. Determinants
of health include individual behavior, genetics,
environmental exposures, social circumstances
(i.e., poverty, lack of employment opportunities
and social networks, and access to healthcare)
[25]. The barriers to accessing quality healthcare
include lack of formal training for healthcare
providers in the care of adults with ID, commu-
nication deficits between providers and patients,
complex health care financing systems that limit
access to necessary care, and health care provi-
ders that lack awareness about steps required to

ensure that individuals with ID have access to
appropriate, culturally competent care [26]. The
medical complexity of adults with ID is itself a
crucial barrier [27]. In 2001, “Closing the Gap: A
National Blueprint to Improve the Health of
Persons with Mental Retardation: report of the
Surgeon General’s Conference on Health Dis-
parities and Mental Retardation” prioritized
increasing sources of healthcare for people with
ID [28].

It is important to distinguish 3 distinct types
of health conditions experienced by people with
ID; these conditions can all contribute to mea-
sured health disparities but reflect different points
of entry along the cascade of disparities. Asso-
ciated health conditions are medical conditions
that are regarded as having led to the impairment
in intellectual functioning [2]. For example,
cerebral palsy, Down syndrome, fetal alcohol
syndrome, and encephalitis are examples of
associated health conditions leading to ID. Sec-
ondary conditions refer to those conditions that a
person with a preexisting disability experiences
at higher rates than the general population and
are generally regarded as preventable [29]. For
people with ID, these may include decubitus
ulcers, bowel obstruction, and depression.
Comorbid conditions refer to concomitant but
unrelated pathological processes that have an
adverse impact on health. Examples of comorbid
conditions in individuals with ID are adverse

Table 13.4 Prevalence and life expectancy of common causes of intellectual disability (ID)

Etiology of ID Prevalence in live birthsa Mean life expectancy (years)b

Down syndrome 1/700 82

Cerebral palsy 1.5–4/1000 or 1/323 55

Phenylketonuria 1/10,000 70

Rett syndrome 1/10,000–1/20,000 (females only) 55

Angelman syndrome 1/12,000–1/20,000 72

Williams–Beuren syndrome 1/7500–10,000 55

Prader–Willi syndrome 1/10,000–1/25,000 72

Seizure disorder 10.2/1000 (lifetime prevalence) decreased

Fetal alcohol syndrome 0.2–1.5/1000 decreased

Fragile X syndrome 1/5000 males 87
aFrom www.cdc.gov [15]
bFrom Coppus et al. 2013 [8]
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health conditions such as cancer or hypertension.
As adults with ID are living longer, all of these
conditions must be addressed.

People with ID experience lower rates of
preventive care and health promotion practices
than the general population [29]. Multiple inter-
national studies have documented inequities of
preventive services within specific countries and
between countries in adults with ID. In addition
to hearing and vision evaluations, the literature
addresses specific concerns of preventive
screening and management of chronic
overweight/obesity and has identified disparities
based on type of residence [30]. Studies in the
United Kingdom showed that being overweight
was more common in individual settings than in
group homes and more of a problem in the US
than in the UK. For example, a 2002 study
reported 54 % of its California sample to be
overweight or obese, while a subsequent 2003
study reported only 22 % of the UK residential
sample as overweight [30, 31]. In the California
study, there was a greater risk for obesity for
individuals living at home (67 %) or with family
or friends (57 %) compared with those living in a
group residence (47 %). Those living at home
also reported more smoking and drinking. In
contrast to those living at home, people living in
a group residence were more likely to have cur-
rent tuberculosis screening tests and influenza
vaccination [31].

In order to address equity in healthcare for
individuals with disabilities, the United Nations
Convention on the rights of persons with dis-
abilities was updated in 2006. Article 25 of the
convention outlines that persons with disabilities
have the right to the following:
1. The same quality of free or affordable

healthcare as the general population
2. Health services that are specific to their dis-

abilities, including early identification and
intervention, with services designed to mini-
mize and prevent further disabilities

3. Health services as close as possible to peo-
ple’s own communities

4. Care of the same quality, including ethical
considerations of informed consent by raising
awareness of the human rights, dignity,

autonomy, and needs of persons with dis-
abilities through training

5. The provision of health insurance and life
insurance that is permitted by national law
and shall be provided in a fair and reasonable
manner [27, 32].
In summary, there have been significant

efforts to address the health care needs and status
of people with intellectual disabilities across their
life spans. Adults with ID more fully participate
in their communities when they are not con-
strained by poor health and can access healthcare
resources to address conditions affecting their
health status [33, 34].

Common Medical Considerations
in Providing Care for Adults
with Intellectual Disabilities

Medical conditions in individuals with ID differ
from those that occur in the general population
with regards to prevalence, age of onset, rate of
progression, degree of severity, and presentation.
Additionally, they are likely to be multiple and
complex conditions [35].

Primary care providers (PCPs) are essential
for the care of individuals with ID in that they
provide continuous healthcare services, interact
regularly with caregivers, integrate psychological
and social factors, and coordinate subspecialty
and interdisciplinary health services. Their role is
critical for early detection, disease prevention,
and chronic management [36].

Because the definition of ID is broad, the
etiology of ID guides management of chronic
diseases as well as preventative services. For
example, management of mobility issues, urinary
tract infections, and dysphagia in patients with
CP, or hypothyroidism in those with Down
syndrome (for additional information, please see
Chaps. 5 and 10). There are many conditions that
are common to most people with intellectual
disability. The revised Canadian Consensus
Guidelines from 2011 summarizes evidenced-
based data in providing primary care for adults
with intellectual disabilities [36]. Other resources
for health maintenance guidelines are the
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Massachusetts DDS Health Screening Recom-
mendations and the guidelines provided by
AAIDD [1, 37].

Unique Considerations for the Office
Visit

It is important to assess the living situation of the
individual with ID during each visit. Individuals
with ID live in a variety of settings with varying
degrees of being able to care for themselves.
They may live with family members, live inde-
pendently, or in shared-living situations with
supervised help versus structured group homes.
Changes in living situation are a common cause
of upheaval that may impact on wellbeing and
behavior. Some additional social, physical, and
behavior barriers to providing medical care for
patients with ID are notable.

Communication challenges can make inter-
action between the provider, caregiver, and
patient difficult. It is critically important not to
make assumptions about the individual’s ability
to communicate, even though providers may
obtain much of the medical history from care-
givers for individuals with limited communica-
tion. Directly communicate with the adult with
ID unless instructed otherwise. In the case dis-
cussed at the beginning of this chapter, Mr. C.B.
has dysarthria and is difficult to understand. He
reported that when he was seen in an urgent care
setting for a urinary tract infection, results of his
urinalysis were given to his brother who
accompanied him, rather than directly to him. As
with patients in the general population, the pro-
vider communicating directly with each patient is
essential to developing mutual respect and trust.
Providers often obtain information from indi-
viduals who accompany them to their appoint-
ments. However, these individuals may not be
the primary caregivers and may not be able to
provide essential information. Thus, each provi-
der should know the identity of the caregiver
accompanying the patient and know their rela-
tionship and depth of interaction. As individuals
with ID have medically complex conditions, it is
important to communicate with caregivers most

familiar with the individual either during the span
of a clinic visit or afterward.

Physical challenges can affect both the adults
with ID and the providers. For example, indi-
viduals who require wheelchairs may have diffi-
culty in accessing a healthcare facility or with
gynecological exams. Finally, behavioral issues
may impact upon the quality of healthcare
delivery for those with ID. Prior negative expe-
riences with providers, clinics, and hospitals may
engender fear and anxiety. Such emotions may
negatively impact the individual’s cooperation
for exams, tests, or injections. For respect of the
patient, a provider must be open to rescheduling
or modifying a nonemergent procedure or test
when a patient expresses anxiety.

In addition to the aforementioned challenges,
barriers from the provider’s perspective include
lack of formal training in caring for adults with
ID, time constraints, reduced reimbursement, and
difficulty in obtaining informed consent [38, 39].
Providers may require a longer visit to examine
contractures or evaluate for decubitus ulcers.
Many patients with ID have insurance plans with
reduced reimbursement schedules. In a busy
clinical practice where revenue is a considera-
tion, this provides a challenge. Strategies for
providers to improve a clinic visit include a chart
review prior to the visit and making goals for the
visit. Some portions of the exam may need to be
deferred to a future visit. Additionally, a
short-acting benzodiazepine for anxiety may
facilitate obtaining blood work or other testing
[38, 39].

Providers should routinely assess the medi-
cation regimen. Polypharmacy is common for the
ID population; many have numerous medications
and they often are prescribed by multiple provi-
ders. Medication reconciliation at each visit helps
to sort out medication use, capacity to follow the
medication regimen, and provide assistance
required to support medication compliance.
A review of vaccinations at the initial visit is
essential. Adults with ID receive vaccinations at
a lower rate than the general population. Indi-
viduals in group homes typically have the highest
rate of vaccination among adults with ID as they
follow state-based regulations. Adults with ID
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living at home with family have the lowest rates
of vaccination [31]. Individuals transitioning
from pediatrics typically have extensive records.
For individuals who do not have documentation,
it is important to check titers and update
accordingly [38].

Medical Considerations

Physical inactivity and obesity are common
among adults with ID and have been documented
in multiple studies [31, 40]. Obesity in adults
with ID is associated with adverse outcomes such
as cardiovascular disease, diabetes, osteoporosis,
constipation, and early mortality [41]. It is crucial
for primary care providers to monitor body mass
index and to involve caregivers, regional service
coordination agencies, and other health profes-
sionals to promote a healthy lifestyle [42].

Vision impairments are common in adults
with ID. The most common cause of decreased
vision in individuals with ID is refractive errors,
including hyperopia (farsightedness), myopia
(nearsightedness), and astigmatism [43]. Stra-
bismus, cataracts, and keratoconus are also more
common in individuals with ID than those
without ID [43]. Individuals with ID should have
annual vision screening in the office and be
referred for vision assessments to detect glau-
coma and cataracts every 5 years after the age of
45.

Hearing impairments are also much more
prevalent in adults with ID. In adults with severe
ID, changes in behavior and adaptive functioning
may be clues to a worsening or a new hearing or
vision impairment. Cerumen impaction is a
common cause of decreased hearing sensation.
Assess for cerumen impaction every 6 months.
Referral should be made to audiology for hearing
assessment if indicated by screening (change in
behavior, decreased communication) and for
age-related hearing loss every 5 years after the
age of 45 [36, 44].

Oral health problems such as dental caries,
gingivitis, and periodontal disease are among the
top 10 secondary conditions among individuals
with ID that cause limitations in their daily

activities [23]. Primary care providers should
promote dental hygiene practices and referral to a
dental professional. Cleaning is recommended
every 6 months. Complicated dental procedures
may require sedation, and it is important for the
primary care provider to identify state-specific
Department of Human and Health Services
resources for dentists who provide services to
adults with intellectual and developmental dis-
abilities [37].

Even in those with the most severe impair-
ment, maintaining musculoskeletal health is
strongly linked to survival into adulthood [45].
Scoliosis, contractures, and spasticity occur fre-
quently in individuals with ID and can lead to
pain, reduced mobility, and adverse health out-
comes including decreased quality of life [36,
45]. Additionally, osteoarthritis is becoming
more prevalent as adults with ID are living
longer and is a common cause of pain leading to
behavioral changes [45]. The need for physical or
occupational therapy services should be assessed
annually and when there’s functional decline.
The need for durable medical equipment
including a new wheelchair, modified seating
plans, or orthotic devices should also be period-
ically assessed.

Seizure disorders are common among indi-
viduals with intellectual disability and can
increase with the severity of the intellectual dis-
ability. Typically, individuals with seizure dis-
orders are under the care of a neurologist. The
role of the primary care provider is to monitor the
effects of antiepileptic medications. This involves
not only checking levels but also monitoring for
bone loss/osteoporosis. Phenytoin, a common
antiepileptic, can cause significant bone loss over
time, at a much higher rate than phenobarbital or
carbamazepine. It is important to screen for
osteoporosis more frequently among individuals
with ID compared to the general population [22].

Cardiac considerations include assessing for
congenital heart disease when intellectual dis-
ability is associated with certain genetic condi-
tions such as Down syndrome and Williams
syndrome. Antibiotic prophylaxis may be
required for those individuals who meet criteria
[36, 46].
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Respiratory disorders are common in adults
with ID. These include dysphagia and aspiration.
Dysphagia is prevalent in up to 5 % of individ-
uals with ID. Adults with CP have a high death
rate as a result of aspiration pneumonia [18]. If
the individual with ID has symptoms of cough-
ing and choking with meals, provide a referral for
a speech therapy evaluation.

Gastrointestinal and feeding problems are
common as well. Adults with intellectual disabil-
ity have an increased risk of poor nutrition. A ret-
rospective study on individuals with severe to
profound ID in the UK showed the importance of
nutrition and the improvement in body weight as a
result of dietetic referrals. Better nutrition also led
to other improvements in medical conditions,
including resolution of amenorrhea, improved
diarrhea, increased balance and mobility, and
improvement in pressure sores [47].

Gastroesophageal reflux disease due to upper
gastrointestinal dysmotility is common among
individuals with ID. It is more prevalent in
individuals with gastrostomy tubes. As it is dif-
ficult to identify reflux symptoms in profound
ID, providers must evaluate for changes in
behavior or adaptive functioning. There is a
higher frequency of Helicobacter pylori infection
in adults with ID than those in the general pop-
ulation [48]. Screening for H. pylori infection is
recommended in symptomatic or in asymp-
tomatic adults with ID who are in group homes at
a frequency of every 3–5 years [48].

Constipation has been reported in up to 40 %
of individuals with ID, due to immobility and a
lack of exercise. Medications with anticholinergic
effects may be contributing as well. An aggressive
bowel regimen is important in preventing and
treating constipation and has been shown to
reduce the incidence of impaction and intestinal
obstruction. A necessary strategy is a daily regi-
men offiber, increasing fluids, and stool softeners.
Frequent laxatives may be necessary and tolerance
to stimulant laxatives is less of a concern than the
complications of untreated constipation [49].

Hypothyroidism is common in adults with ID
and occurs with a much higher frequency in
associated conditions such as Down syndrome
(see Chap. 10: Down syndrome). It also occurs

more frequently in individuals taking lithium or
atypical or second-generation antipsychotic med-
ications [36]. For individuals taking these medi-
cations, a primary care provider should establish a
baseline thyroid screening test and check
annually.

Osteoporosis is more prevalent in adults with
ID, including in premenopausal women and in
men [50, 51]. A review on women with ID high-
lighted risk factors for osteoporosis including
inactivity, long-term anticonvulsant use, CP, and
possibly Down syndrome [52]. Low vitamin D
level is an additional risk factor [53]. Earlier
screening than the general population is recom-
mended; age 40 for individuals who are institu-
tionalized and age 45 for individuals who live in
the community [53].

Providers uniformly agree on a variety of reasons
to provide contraception. Multiple studies described
that people with ID are sexually victimized more
often than others who do not have a disability [54].
One study reported that 25 % of girls and women
with intellectual disability who were referred for
birth control had a history of sexual violence [55].
Communication and behavioral disorders contribute
to very high levels of risk, and having multiple
disabilities (e.g., intellectual disability and behavior
disorders) result in even higher risk levels [56].
Another reason for contraception is therapeutic
amenorrhea to treat dysmenorrhea/menorrhagia, or
in individuals who are frightened or for whom
hygiene issues are difficult.

Behavioral and Mental Health
Considerations

Aggressive, challenging behavior is frequently
reported in adults with intellectual disability.
Antipsychotic medications are frequently used,
although evidence for their benefit is limited.A 2002
study examined the quality of preventive and psy-
chiatric services of intellectually disabled adults
living in California in 1997 [31]. One-third of the
individuals in their study received psychotropic
medications, but only 24 % of these individuals had
received psychiatric consultations. Despite the
polypharmacy of psychotropic medications, 36 %
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of this group did not have an identifiable diagnosis.
A randomized trial comparing risperidone,
haloperidol, and placebo in the treatment of
aggressive challenging behavior in patients with
intellectual disability did not show any clinically
significant differences among the 3 study groups
[57]. The authors concluded that antipsychotic drugs
should no longer be regarded as an acceptable rou-
tine treatment for aggressive challenging behavior in
people with intellectual disabilities.

The role of primary care providers is to screen
for new behavioral issues or worsening of a
previously well-controlled behavior disorder at
each clinic visit. If new or worsening behavior
patterns are identified, the provider pursues an
evaluation of underlying medical causes or
associated conditions leading to behavioral
changes. Pain and distress are common causes of
behavioral changes and can be assessed with a
caregiver’s help as well as pain assessment tools
adapted for adults with ID [7]. There are multiple
primary care toolkits to assess behavior changes
provided by the American Academy of Pediatrics
and Got Transition. These assessments include
evaluation of physical, environmental, and
emotional factors. While not comprehensive,
Table 13.5 describes components of a primary
care checklist to evaluate behavioral/emotional
concerns [7, 58, 59].

The primary care provider should also be rou-
tinely monitoring psychotropic medications for
side effects such as weight gain and QT prolonga-
tion. Phenothiazines such as haloperidol and
chlorpromazine are generally accepted to cause QT
prolongation with an increased risk for reentrant
tachycardias. Other commonly used antipsychotics

that can possibly cause QT prolongation include
risperidone, quetiapine, and lithium. Periodic
electrocardiogram (EKG) monitoring is prudent
[60]. Box 13.2 describes considerations during the
initial and then subsequent visits for evaluating the
individual with intellectual disability.

Box 13.2 Multidisciplinary care at initial
visit and then annual updates
• Guardianship assessment
• Residential environment:

– Home with family
– Independent living with support
– Group home

• Medical evaluation:
– Management of associated, comor-

bid, and secondary conditions
– Health screening, vaccines
– Behavioral evaluation

• Assess for polypharmacy
• Subspecialty evaluation:

– Orthopedics: musculoskeletal issues
such as contractures, scoliosis

– Neurology: seizure disorders
– Psychiatry: behavior disorders

• Dental evaluation
• Ophthalmology/hearing evaluation
• Occupational/physical/speech therapy

needs
• Durable medical equipment
• Assess for caregiver stress
• Need for respite services
• Social services referral

Table 13.5 Primary care evaluation of agitation/behavioral changes in adults with ID [7]

Physical Environmental Emotional

• Medical conditions leading to pain; peptic ulcer
disease, dental pain, musculoskeletal disorders,
arthritis, spasticity

• Infections: e.g., pneumonia, urinary tract infection
• Medication adverse effects
• Constipation
• Sensory discomfort; new clothes, shoes
• New hearing/vision impairment
• Hypothyroidism

• Reduced supports; loss of
staffing

• Change in residence
• Changes in routines
• Lack of adequate
communication with family,
friends, caregivers

• Lack of activities

Depression or
anxiety due to:
• Addition of a
new roommate
or sibling

• Loss of a
parent/caregiver

• Social isolation
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Health Maintenance/Preventative
Health

As individuals transition to adulthood, the
American Academy of Pediatrics (AAP), Amer-
ican College of Physicians (ACP), and American
Academy of Family Physicians (AAFP) recom-
mend applying the same guidelines for primary
and preventive care for all adolescents and young
adults, including those with special health care
needs. Examples of such guidelines include the
American Medical Association’s Guidelines for
Adolescent Preventive Services (GAPS) and the
US Public Health Service’s Guidelines to Clini-
cal Preventive Services [28, 61].

Several studies have looked at screening tests
for individuals with intellectual disabilities.
A 2007 study examined screening recommen-
dations for common preventable conditions using
the US Preventive Services Task Force guideli-
nes and reviewed the literature about the preva-
lence of these conditions in adults with
intellectual disabilities [62]. Effective health
screening requires that a disease must be serious
and have important consequences, that early
intervention will improve outcomes, that a pre-
clinical phase has a long duration and can be
easily identified by a screening test and that the
disease is prevalent in the screened population. In
adults with ID, the prevalence of various diseases
is often not known, and these individuals may
have a longer preclinical phase since limitations
in cognitive functioning can make it difficult to
identify symptoms. Even if early intervention is
possible, it may be difficult to implement treat-
ment [63]. Additionally, there are barriers to
screening in adults with ID. These include anx-
iety, lack of understanding of the test, and
requiring additional family members or extra
staff from residential facilities to accompany
individuals for these procedures [39].

Cardiovascular Screening

As previously discussed, there is a higher rate of
overweight/obesity among individuals with ID. It
is important to provide the same screenings for

risk factors for cardiovascular disease including
hypertension, hyperlipidemia, and diabetes as
recommended by the USPSTF guidelines [37,
64]. Follow blood pressures at each clinic visit
and then annually, check lipids at approximately
18 years of age and then every 5 years depend-
ing on other risk factors, and follow glycosylated
hemoglobin levels every 3 years beginning 45—
earlier if at higher risk. As with the general
population, encourage smoking cessation [65].

Cervical Cancer Screening

Fewer women with ID are sexually active com-
pared to the general female population [66]. Two
large studies of institutionalized women showed
low rates of abnormal Pap smears [51, 67].
However, this study was limited in that it did not
include community-dwelling women, who are
most likely among those with ID to be sexually
active. Women with ID may not be able to give a
sexual history. There is a high rate of sexual
abuse in adults with ID [54]. After obtaining the
initial Papanicolaou test, additional screening
should be individualized based on a woman’s
sexual history, rather than her cognitive ability.
For those women with ID who are sexually
active, providers must counsel and screen for
sexually transmitted diseases (STDs). As with
the general population, women with ID should
also undergo pelvic examinations as appropriate
to evaluate symptoms such as menorrhagia,
dysmenorrhea, and pelvic pain.

Breast Cancer Screening

Primary care providers should obtain mammo-
grams for women with ID at the same frequency
as for the general population. In general, women
with ID are less likely to have children and to
breastfeed. These factors may increase their risk
for breast cancer. Two studies from England and
Australia showed that only one-third of eligible
women with ID were screened due to low rates of
physician referral [68]. As women with ID live
longer, the primary care provider should make
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every effort to obtain mammograms at regular
intervals.

Colon Cancer Screening

Constipation is a common problem for adults
with ID and this makes the onset of colon cancer
symptoms difficult to evaluate. The data for
colon cancer prevalence in adults with ID is not
clear. In a large international study, colon cancer
was more prevalent in adults with ID [67]. In a
smaller study, rates of adenomatous polyps in
institutionalized adults approximated the general
population [69]. The recommendation to pursue
colon cancer screening in adults with ID is the
same as that for the general population. Some
adults with ID may require sedation for the
colonoscopy.

Sedation

Some adults with ID may require sedation for
health screening procedures. In an ideal setting,
primary care providers and subspecialty col-
leagues can coordinate services to perform mul-
tiple procedures such as routine phlebotomy,
immunizations, dental examinations, and gyne-
cologic exam while the patient is under sedation.
As adults with ID are living longer, it is impor-
tant to maintain the same screening guidelines to
maintain the same quality of life as the general
population.

Ethical Considerations

For adults with ID, providers often consider the
concept of quality of life when making treatment
decisions regarding both management of chronic
medical conditions as well as for performing
health maintenance procedures. The quality of
life (QOL) construct has been examined by
several researchers. The key to self-report of
quality of life among people with disabilities is
accurate modified instrumentation [70]. Studies
have shown that individuals with disabilities can

accurately assess their quality of life [26, 70].
The public opinion of individuals with disabili-
ties was described in one 2010 study as:
“Non-disabled people believe that the quality of
life of people who live with disabilities is
extremely low… When disabled people report
about their own QOL, they rate it as only slightly
lower than when non-disabled people self-report
their own QOL” [71]. Healthcare professionals’
opinion of QOL of people with disabilities is
lower than both the opinion of the general public
and the disabled individual’s own opinion of
QOL [71, 72]. Healthcare professionals must be
aware of this bias in individuals with intellectual
disabilities when discussing treatment options for
medical conditions as well as for preventative
measures.

The informed consent and decision-making
process varies depending on the degree of intel-
lectual disabilities. Individuals with moderate to
severe intellectual disabilities typically do not
have the decision-making capacity to comply
with the principles of informed consent. The
substitute decision maker is required to make a
decision based on the best interest of the indi-
vidual with ID. A “bonded” guardian is an
individual who has a previous relationship with
the patient, such as a parent or caregiver.
A nonbonded guardian is typically someone
appointed through the courts. Providers typically
prefer bonded guardians as they are better able to
incorporate a patient’s wishes into the healthcare
decision-making process [73]. As with the gen-
eral population, end-of-life issues should be
addressed prior to the occurrence of a
life-threatening event. ID alone should not be a
reason to forgo medical treatments of compli-
cated conditions such as end-stage renal disease
requiring dialysis, cancer, or organ transplanta-
tion. For those with mild intellectual disability, it
is important to remember that although they are
not capable of some aspects of decision-making
(such as financial management), it does not mean
that they are unable to participate in their health
care decision-making process. Individuals with
ID can still convey their wishes based on a life-
time pattern of expressing their needs to their
caregivers, who in turn, can make the best
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decision for the individual. Providers must take
this into consideration when making treatment
decisions to improve quality of life by main-
taining health and prolonging life [73].

Community Resources

Each state has an office for intellectual/
developmental disabilities and adults with ID
should be registered with this state-specific
office, if they have not already done so. The
state agency is an important resource for
long-term or short-term services, particularly
around residential and vocational/day supports.
Each state also has an Aging and Disability
Resource Center (ADRC) (https://www.adrc-tae.
acl.gov), which is a database of community
resources broken down by area. In addition, each
state has at least 1 University Center for Excel-
lence in Developmental Disabilities (UCEDDs)
(https://www.aucd.org). These centers are a
wealth of information for programs, services,
advocacy, legislation, and consumer-guidance.
Adult providers should use these agencies to find
out more about local resources for adults with ID.

Conclusion

Adults with intellectual disabilities have complex
medical conditions differing from the general
population. Aging starts earlier in persons with ID
and medical problems are related to the natural
history of the original disability (“Appendix”). It is
essential to screen for medical conditions that occur
at an equal or higher prevalence than in the general
population to avoid morbidity complications and
premature death. As adults with intellectual dis-
abilities are living longer due to improved medical
care, technology, and environmental conditions,
they require the same considerations for improving
quality of life, improving access to health care, and
health screening as the general population. The
goal is to provide the same quality of healthcare for
adults with intellectual disability by raising
awareness of the human rights, dignity, autonomy,
and needs of persons with disabilities through
training and implementation of ethical standards
for public and private healthcare.

Acknowledgment Special thanks to Cory Nourie who
wrote the section on Community Resources.
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Appendix

Intellectual disability (ID) condition fact sheet

Definition Intellectual disability (ID) is a lifelong neurodevelopmental condition characterized by
the following:
IQ score below the range of 70–75; 2 standard deviations (SD) below the mean
Limitations in adaptive skill areas; 2 SD below the mean in 1 of these areas or in
combination of all 3 areas:
• Conceptual deficits: receptive and expressive language, reading, writing, math,
reasoning, knowledge, and memory

• Social deficits: interpersonal communication skills, friendship, empathy, social judgment
skills including gullibility, naiveté, following rules, obeying laws, avoiding victimization

• Practical deficits: personal care activities including eating, dressing, bathing, meal
preparation, telephone communication, transportation, and occupational skills including
organizing school and work activities, money management, job duties

These limitations must be present prior to age 18 years

Epidemiology • Prevalence of ID is estimated at *1 % of the population in the U.S. and western
European countries.

• Although the life expectancy of people with ID is increasing, it is still lower than that of
the general population, with an average age at death of *66 years

• Many individuals with ID have an underlying etiology; genetic and nongenetic causes
• Aging starts earlier in persons with ID and medical problems are related to the natural
history of the original disability

• More than 75 % of adults with ID live with families
• More than 25 % of family care providers are over the age of 60
• Increasing need for medical care for aging adults with ID and their families and for access
to quality supports that address health and social changes

Special
considerations

Individuals with intellectual disability have higher prevalence of physical and mental
health conditions, including the following:

• Physical inactivity/obesity
• Vision impairments: refractive errors,
hyperopia, myopia

• Hearing impairments
• Oral health problems: dental caries,
gingivitis, and periodontal disease

• musculoskeletal problems
• Seizure disorder

• Congenital heart disease
• Respiratory conditions: dysphagia,
aspiration

• Gastrointestinal problems:
gastroesophageal reflux disease, H. pylori
infection

• Osteoporosis
• Anxiety and depression

Recommended
preventive
screening

• Vision: Annually, glaucoma, and cataract screening every 5 years after age 45
• Hearing exams: age-related reduced hearing every 5 years after age 45
• Cerumen impaction; assess every 6 months
• Dental evaluation: cleaning every 6 months
• Osteoporosis screening: age 40 in group home, 45 if in community, modify based on
condition; e.g., cerebral palsy, anticonvulsant therapy.

• Cardiovascular screening: same as USPSTF guidelines
Hypertension: BP each visit, annually
Diabetes: hemoglobin A1C every 3 years >45, if risk factors, start <45
BMI: counsel regularly
Lipids: Initial 18+, then every 5 years
• Thyroid function: at initial visit, if on psychotropic medications, annually, modify based
on conditions; e.g., Down syndrome

Cancer screening:
• Breast cancer: same as in the USPSTF guidelines
• Colon cancer: No modifications from USPSTF guidelines
• Cervical cancer: After initial Papanicolaou smear, modify based on sexual history
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Case Presentation

Tina is an 18-year-old female with a history of
polyarticular juvenile idiopathic arthritis (JIA).
She will be starting college at a university near
your practice and presents to the internal medi-
cine office with her parents to establish care. Tina
recently graduated high school and will be
studying engineering at a local university that is a
4-h drive from her home.

Tina reports that she was diagnosed with
arthritis when she was 3 years of age. Her
arthritis has involved her knees, ankles, wrist,
and temporomandibular joint (TMJ). She has
been followed regularly by an ophthalmologist
and never had any eye complications. She was
treated initially with intra-articular corticosteroid
injections of the affected joints as well as
naproxen and methotrexate when she was
younger and was able to wean off of all her

medications by the time she was 9. She then had
a flare of wrist arthritis when she was 14 and is
currently being treated with methotrexate and
adalimumab injections, which she administers
independently. She was recently treated with
antibiotics for a urinary tract infection and con-
tinued her arthritis medications at that time. She
has regular menstrual periods. On dietary history,
she notes no restrictions but does not like
drinking milk. She has no other health problems
and her immunizations are up to date. There is no
family history of autoimmune disease. Her father
and maternal grandfather have coronary artery
disease.

On musculoskeletal exam, you notice that
Tina has micrognathia and a decreased oral
aperture. Wrist range of motion is mildly
decreased in both flexion and extension. Other-
wise, the remainder of her musculoskeletal and
general exam is normal. Gait evaluation reveals a
1.5 cm leg-length discrepancy. She compensates
for this by wearing a shoe lift on the shorter side.

Recent labs showed borderline elevated
cholesterol and a negative rheumatoid factor
(RF) and anti-citrullinated cyclic peptide (CCP).

Tina is excited to be starting university. She
graduated from a public high school where she
had a 504 plan that provided accommodations for
her physical limitations, such as the use of a
computer to type notes in class and additional
time to take tests if her wrists were in pain. She
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will be living in campus housing. At this initial
appointment, her mother raises concern about her
immunocompromised state and the risk of
exposure to infections in the school dormitory.
She will still be covered under her parents’
medical insurance plan. She will be responsible
for getting her medications while at college.
Additionally, she needs to have screening labs
for methotrexate toxicity every 3 months.

Case Discussion

This case demonstrates a typical course of poly-
articular RF negative JIA and raises several
issues that are faced by patients with JIA as they
graduate from high school and enter college. In
the United States, the Americans with Disabili-
ties Act (ADA) states that postsecondary schools
cannot deny enrollment based on the presence of
physical or mental disabilities. The U.S.
Department of Education shares that “academic
adjustments may include auxiliary aids and
modifications to academic requirements as are
necessary to ensure equal educational opportu-
nity.” [1] (see more at: http://www2.ed.gov/
about/offices/list/ocr/transition.html). Applica-
tions cannot ask about health conditions and
prospective students do not need to disclose a
health condition on applying. Most colleges and
universities have an office for students with dis-
abilities where students like Tina can register.
This office can help provide accommodations
now or at any time during the school year such as
extra test time and excused absences for doctor’s
appointments or acute illness. If patients are
significantly immunocompromised, this office
can also help them find single rooms without a
roommate to reduce the exposure to infections.
However, this is not always necessary and col-
lege life should be normalized as much as pos-
sible. Students need to register with this office
with documentation from their physician each
year and, if not complete, the student can be
denied any accommodation due to their condi-
tion. (For additional information on education
among adults with chronic childhood conditions,
please see Chap. 27 of this book).

Because Tina will be living in a dormitory,
she may be at higher risk of infection. Immu-
nizations should be reviewed and patients on
immunosuppressive medications should not be
given live virus vaccines including intranasal flu,
measles mumps rubella, varicella, and zoster
vaccines. She will need a yearly injectable
influenza vaccine and should have received both
pneumococcal 13-valent conjugate (PCV13) and
pneumococcal polysaccharide (PPSV23) as she
is immunocompromised. She should also be
given the meningitis MenACWY vaccine as she
will be living in campus housing [2].

Often, immunosuppressive therapies will be
temporarily held if a patient gets a serious
infection such as a urinary tract infection
requiring antibiotics. In this case Tina should be
counseled to stop her methotrexate and adali-
mumab if this happens again. Corticosteroids are
usually continued despite infection given the risk
for adrenal insufficiency if they are stopped
abruptly.

A challenge faced by many teenagers and
young adults at this phase is adherence. Since
Tina will be responsible for getting and admin-
istering her own medications, she is at risk of
having poor adherence. It is normal for adoles-
cents and young adults to want to appear like
their peers at this developmental stage. Patients
with no outwardly apparent chronic diseases may
not want to disclose to their peers that they have
a health condition. If their arthritis has been
asymptomatic, they may have some denial about
their illness and stop taking their medications.
There are web-based tools and applications
(apps) to help patients remember to take their
medications that may be helpful. (Free apps are
available on both the Apple iTunes and Google
Play stores).

Additionally, many adolescent and young
adult patients do not have experience in manag-
ing their own chronic disease if their care has
been previously coordinated by their parents.
Research has demonstrated that mature
decision-making often does not emerge until the
middle of the third decade of life [3]. You may
need to assess Tina’s knowledge of her disease
and her skills of managing her health care in the
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adult care system. An American College of
Rheumatology self-care assessment tool is
available online for this purpose [4]. If she is
accustomed to her parents ordering her medica-
tions and taking her to have her regular labs
done, this may be difficult for her at first.
Logistically, Tina is still covered under her par-
ents’ insurance plan but she will be responsible
for managing her disease at college. It may be
helpful to find a mail order pharmacy that can
deliver her medications if there is no pharmacy
close to her dormitory. She needs a plan for
needle disposal on campus. She will also need to
find a location to have her regular labs drawn
(see schedule for lab tests for methotrex-
ate screening in Table 14.1) [5]. Sometimes this
can be done at a campus student health office,
and she should find out where that is located on
campus and make arrangements to have the
results sent to the office. She should have access
to a portable summary of her disease and her
current medications at all times, which she can
store in her cell phone (e.g., see Medical ID in
the Health app on recent models of Apple’s
iPhone). Young adults are familiar with elec-
tronic communication, and Tina should be
encouraged to sign up for the office electronic
portal, if available. It is also important to have a
discussion with Tina about what is the best way
to communicate with her about her appointments
(e.g., text reminders) and for her to communicate
with the office and her primary care physician
about her questions. Young adults ages 18–
25 years are one of the biggest users of the
emergency room under the age of 75 in the US
and are poorly connected to primary care.

Now that Tina is 18, her medical information
is protected under the Health Insurance Porta-
bility and Accountability Act (HIPAA). This
includes confidentiality from her parents. If Tina
wants her parents to continue to receive her
medical information, she should be asked to sign
a HIPAA waiver granting them this right. As she
is a young adult, she should be interviewed
without her parents present for at least part of the
visit. Ideally, she has been seen alone for part of
her visits to her pediatrician for the past few
years so asking her parents to step out during the
visit will not be a surprise. Parents are usually
willing to step out of the room once their medical
concerns about their child have been expressed.
Methotrexate is a teratogenic medication with
risk of hepatotoxicity, and Tina should be
counseled about safe sexual practices and alco-
hol. Two simultaneous forms of contraception
are recommended for patients who are sexually
active and taking teratogenic medications (e.g.,
barrier methods and hormonal birth control). The
latter is safe to use in young adults with JIA.

Medically, this case illustrates the deformities
that can occur due to arthritis in a growing joint.
Some joints such as the knee will grow faster
when inflamed, resulting in leg-length discrep-
ancy. Leg lengths should be measured along with
a scoliosis assessment. If quadriceps muscle bulk
is asymmetric due to disuse of the arthritic knee,
physical therapy can assist with strengthening.
When the TMJ is involved, this can lead to
micrognathia and decreased range of motion of
the jaw.

This patient will also need referrals to specialty
care. She will need an adult rheumatologist, an

Table 14.1 American
College of Rheumatology
recommendations for
follow-up laboratory
monitoring intervals for
complete blood count, liver
transaminase levels, and
serum creatinine levels for
patients receiving
DMARDs. Modified with
permission obtained from
[5]

Medication Monitoring interval based on duration of treatmenta

<3 monthsb 3–6 months >6 months

Hydroxychloroquine None after baseline None None

Methotrexate (weeks) 2–4 8–12 12

Leflunomide (weeks) 2–4 8–12 12

Sulfasalazine (weeks) 2–4 8–12 12
aPatients with comorbidities, abnormal laboratory results, and/or multiple therapies may
require more frequent laboratory testing than what is generally recommended
bMore frequent monitoring is recommended within the first 3 months of therapy or after
increasing the dose
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ophthalmologist (see later section on “Uveitis”), a
dentist, and a gynecologist (if gynecological care
is not provided at the primary care provider’s
office). Tina may also be at higher risk of dys-
lipidemia and cardiac disease given her history of
JIA and family history and this would require
special consideration (see later section on “Car-
diovascular disease”). Tina’s diet may be low in
calcium and vitamin D and she is at increased risk
of osteoporosis (see “Bone health” section later).
She should be counseled to increase her intake of
calcium and vitamin D.

Definition

The International League of Associations for
Rheumatology (ILAR) classification of JIA
(Table 14.2) replaces previous terms juvenile
rheumatoid arthritis (JRA) and juvenile chronic
arthritis (JCA) [6–8]. JIA is an autoimmune

disease defined by arthritis occurring for greater
than 6 weeks in a child younger than 16. Even as
they enter adulthood, they keep the diagnosis of
JIA and their diagnosis does not change to
rheumatoid arthritis. There are several subtypes
of JIA and the characteristic features of each of
these subtypes will be discussed in this section.

Systemic Arthritis

This form of childhood arthritis is analogous to
adult-onset Still’s disease and accounts for 5–
15 % of all children with JIA. Diagnosis requires
the presence of arthritis, 2 weeks of daily fevers,
plus 1 of the following: classic evanescent rash,
generalized lymphadenopathy, hepatomegaly or
splenomegaly, or serositis [9]. This type of
arthritis can occur at any age and affects males
and females equally [10]. Patients can be very ill
at the time of diagnosis. Systemic features

Table 14.2 ILAR Classification of JIA

Characteristic Clinical features

Age at onset <16 years old

Minimum Duration � 6 weeks

Subtypes:

Systemic Arthritis
2 weeks of daily fever
Presence of at least one of: rash, lymphadenopathy, organomegaly, or serositis
Risk of macrophage activation syndrome

Oligoarticular Up to four involved joints in the first 6 months
Persistent—no more than four joints involved
Extended—more than four joints involved after first 6 months

Polyarticular Involves five or more joints in the first 6 months
Rheumatoid factor negative or positive

Enthesitis-related
arthritis

Arthritis and enthesitis, or arthritis or enthesitis with at least two of the following:
Sacroiliac joint tenderness and/or inflammatory back pain
HLA-B27 antigen positive
Onset of arthritis in a male over 6 years old
Acute (symptomatic) anterior uveitis
Family history of ankylosing spondylitis or HLA-B27-positive related disease in
first-degree relative

Psoriatic arthritis Arthritis and psoriasis
Arthritis and at least two of:
Dactylitis
Nail pitting or onycholysis
Psoriasis in a first-degree relative

Undifferentiated Arthritis that fulfills none of the above categories or two or more categories

Adapted from [8]
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including fevers and elevated inflammatory
markers are common early in the course of dis-
ease; however, arthritis can predominate later in
the course and can affect any number of both
large and small joints [7]. This is a diagnosis of
exclusion and has a broad differential diagnosis.
Malignancy often needs to be excluded. Patients
are at risk of developing the possibly fatal com-
plication of macrophage activation syndrome
(MAS), characterized by hemophagocytosis in
the bone marrow or liver causing fever, fatigue,
cytopenias, hyperferritinemia, and hepatic and
neurologic abnormalities. Treatment for systemic
arthritis depends on severity of disease and may
include nonsteroidal anti-inflammatory drugs
(NSAIDs); systemic or intra-articular corticos-
teroids; disease modifying anti-rheumatic agents
(DMARDs), such as methotrexate; and biologic
agents, particularly blockade of interleukin (IL)-1
(anakinra, canakinumab) or IL-6 (tocilizumab)
[7]. Prognosis depends on the response to ther-
apy and the amount of joint involvement.
Patients can have long-term morbidity due to
protracted use of systemic corticosteroids. The
arthritis in this subtype can be destructive and
lead to general growth abnormalities. Some
patients eventually require joint replacement.

Oligoarthritis

This is a chronic inflammatory arthritis lasting
for at least 6 weeks involving 4 or fewer joints. It
is called persistent-oligoarthritis if no more than
four joints are involved throughout the disease
course and extended-oligoarthritis if more than
four joints become affected in the period fol-
lowing the initial 6 months [7]. Oligoarthritis is
the most common subtype of childhood arthritis,
affecting 50–80 % of all children with chronic
arthritis. The peak incidence is between the ages
of 1–3 years and is more common in girls [7].
These patients should not have psoriasis or a
family history of psoriasis, ankylosing
spondylitis, or inflammatory bowel disease are
not systemically ill and are rheumatoid factor
(RF) negative. Larger joints and joints of the
lower extremities are most commonly involved

[10]. Patients are at risk for developing asymp-
tomatic uveitis, which can be present at onset and
can affect up to 20 % of oligoarthritis patients [7]
(see “Uveitis” section). They are at risk for
growth abnormalities from persistent inflamma-
tion, most commonly leg-length discrepancy
from unilateral knee arthritis. Treatment includes
NSAIDs, intra-articular corticosteroid injections,
and physical therapy. DMARDs and biologic
therapies are occasionally required [7]. Patients
require regular slit lamp exams for screening for
uveitis, and the frequency of recommended eye
exams varies based on presence of positive
antinuclear antibody (ANA), age at disease
onset, and duration of disease [11].

Polyarthritis (Rheumatoid Factor
Negative)

Polyarthritis accounts for approximately 20 % of all
JIA patients and Tina, the case presented earlier in
this chapter, has this form of JIA [7]. This is a
chronic arthritis affecting five or more joints within
the first 6 months after disease onset [6]. Approxi-
mately 85 % of polyarthritis patients test negative
for RF. This is defined as a separate entity than
those who test positive for RF. There is a biphasic
age of onset with 1 peak at age 1–3 and another
peak in later childhood and adolescence. It is 4
times more common in females [7]. Articular dis-
ease predominates, though some patients also have
systemic features such as fatigue, growth failure,
and elevated inflammatory markers. The onset is
usually insidious and patients have significant
morning stiffness and gelling after inactivity. Wrists
and ankles are the most commonly affected joints.
Small joint involvement of hands and feet may also
occur. This subtype of patients is more likely to
have TMJ involvement, which can eventually lead
to micrognathia. The cervical spine can be involved,
leading to loss of neck extension. Up to 15 % of
these patients develop uveitis, which, like oligoar-
ticular arthritis, tend to occur in patients with
younger age of onset and positive ANA. [7] This is
a chronic disease that can last into adulthood.
Arthritis can persist into the late 20s and 30s.
Substantial functional disability may ensue.
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Polyarthritis (Rheumatoid Factor
Positive)

This is also a chronic arthritis affecting five or
more joints within the first 6 months after disease
onset. RF is positive on two occasions at least
3 months apart [6]. This subtype has similar fea-
tures to adult rheumatoid arthritis [10]. It occurs in
approximately 3 % of patients with JIA and is
much more common in females. The mean age of
onset is 9–11 years of age [7]. Patients often test
positive for anti-citrullinated protein (CCP) anti-
bodies [12], and up to 56 % of patients have a
positive ANA [13]. This form of arthritis is often
symmetric and can involve upper and lower
extremities, small joints, as well as the TMJ and
cervical spine. Early limitation of the wrist can
progress to substantial deformity and debility.
Erosive joint disease often occurs. Systemic man-
ifestations include fatigue and weight loss with
active disease. Rheumatoid nodules may occur.
The presence of CCP antibodies is often associated
with more severe disease course [14]. This subtype
has a poor articular prognosis and early aggressive
medical therapy is indicated [7]. These patients
may have increased disability, which has been
shown to persist into adulthood [15].

Enthesitis-Related Arthritis

This subtype of arthritis is defined as patients
having arthritis and enthesitis (defined as
inflammation at the sites of attachment of liga-
ment, tendon, fascia, or capsule to bone). Alter-
natively, patients can have either arthritis or
enthesitis with at least two of the following:
sacroiliac joint tenderness and/or inflammatory
spine pain; presence of HLA-B27; family history
in at least one first- or second-degree relative
with HLA-B27 associated disease; anterior
uveitis associated with pain, redness, or photo-
phobia; or onset of arthritis in a boy after 6 years
of age [7]. This subtype affects the joints of the
lower extremities and axial skeleton. There is a
strong association with HLA-B27, which is
positive in 90 % of patients. Autoantibodies such

as ANA and RF are characteristically absent [7].
Peripheral joint disease can precede axial
involvement by years. Many patients eventually
evolve to resemble adult ankylosing spondylitis
(AS), however, the characteristic features of AS
are usually absent in childhood. Up to 10 % of
patients with JIA have enthesitis-related arthritis.
Up to 11 % of patients with adult AS had their
disease onset in childhood [16]. Onset typically
occurs in late childhood or adolescence and is
more common in males with a male-to-female
ratio of 7:1 [7]. This form of arthritis may
resemble that found in inflammatory bowel dis-
ease, which should be included on the differential
diagnosis. This disease is often progressive, and
symptoms persist into adulthood [17].

Juvenile Psoriatic Arthritis

Clinical features of patients with psoriatic
arthritis overlap with those of the other subtypes.
The diagnostic criteria include patients with
arthritis for 6 weeks associated with either pso-
riasis or at least two of the following: dactylitis
(defined as swelling of a digit that extends
beyond the borders of the joints,) nail pitting or
onycholysis, or psoriasis in a first-degree relative
[6]. Development of psoriasis can lag behind
arthritis in about half of children. The proportion
of patients with JIA who have psoriatic arthritis
is approximately 7 %. The age of onset is
biphasic, with a first peak occurring around 2–
3 years and a second peak in late childhood. It is
more common in females. Clinical manifesta-
tions are heterogeneous. Younger children are
often females, can have a positive ANA, and are
at risk for developing uveitis. Older children
have a tendency to develop enthesitis and axial
disease. RF is frequently absent. Patients often
present with asymmetric monoarticular or
oligoarticular disease. The highly destructive
arthritis mutilans seen in adults is rare in children
[7]. Outcome is not well defined, however, up to
33 % of patients continued to require DMARD
therapy at 15 years of follow-up in one
study [18].
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Undifferentiated Arthritis

Patients who have onset of inflammatory arthritis
before the age of 16 which fits multiple cate-
gories or no category are classified as undiffer-
entiated JIA [6].

Epidemiology and Outcome

JIA is not rare, but the incidence and prevalence
vary around the world. Incidence rates of child-
hood arthritis range from 1 to 20 per 100,000 in
various studies [7]. Prevalence ranges from under
10 to 400 per 100,000 [7]. In reports from North
America, Australia, and Europe, there is at least a
2:1 female-to-male ratio. Boys are more often
affected in reports from Asia [7]. There are
geographic and ethnic differences in rates of
subtypes of arthritis. Specific data for the indi-
vidual JIA subtypes was summarized previously.
As discussed previously, a substantial number of
JIA patients continue to have active arthritis into
adulthood. The disease course can be character-
ized by periods of remission and flare with
accumulation of more joint involvement over
time.

Pathophysiology

The etiology of JIA is largely unknown but is
believed to be multifactorial with genetic and
environmental influences and differs among
subtypes. Autoantibodies are common in
oligoarthritis (ANA) and in RF-positive pol-
yarthritis (IgM rheumatoid factor and
anti-citrullinated protein antibodies), suggesting
the role of the humoral immune system in the
pathophysiology of JIA. Other subtypes are
associated with polymorphisms at the histocom-
patibility locus, but familial arthritis is rare.
Systemic JIA is not associated with antibodies or
a strong genetic signal and has been considered
an autoinflammatory disease [7]. In all subtypes,
T-cells and macrophages are involved in patho-
genesis and lead to synovial inflammation.

Clinical Manifestations

Clinical manifestations include pain, stiffness,
and joint inflammation with swelling, tenderness,
warmth, and limitation. Tenosynovitis is com-
mon. Children who are growing also have
extra-articular manifestations of JIA such as
abnormal growth and physical development due
to the direct effect of disease, systemic inflam-
mation, or medications. Localized growth dis-
turbances of affected joints can be striking and
lead to limb inequality and micrognathia. Puberty
and sexual maturation are often delayed.

Uveitis

Patients with JIA are at risk of developing the
ocular complication of uveitis that is more
common in patients with a positive ANA who
present at a younger age, usually before the age
of 7 years. The risk of developing uveitis
diminishes over time but it can persist into
adulthood. If untreated, uveitis can cause signif-
icant visual impairment and blindness. This
complication is usually asymptomatic, and
therefore patients are screened with slit lamp
exams routinely according to generally accepted
guidelines, with frequency varying depending on
the JIA subtype [11]. Older patients, especially
those with enthesitis-related arthritis, tend to
have symptomatic uveitis.

Therapy

All forms of JIA require a multifaceted approach
to treatment. Mainstays in management include
early anti-inflammatory treatment and physical
and occupational therapy. Healthy lifestyle,
including diet and physical activity, should be
promoted. Medical management generally begins
with NSAIDs unless contraindicated. In patients
with limited number of joints involved,
intra-articular corticosteroid injections may be
beneficial. Systemic corticosteroids are rarely
used other than in systemic arthritis. DMARDs
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including methotrexate, leflunomide, and sul-
fasalazine are often required, and many patients
have an excellent response. In those who do not,
biologic therapies including tumor necrosis fac-
tor (TNF)-antagonists and others, have been
shown to be very effective. There is little to no
role for opiate analgesia, a class of agents that
will not address the underlying inflammatory
problem and also has an adverse side effect
profile as well as risk for dependency and
addiction. Novel therapies including JAK inhi-
bitors (tofacitinib) are being developed. Treat-
ment for systemic JIA was previously
summarized.

The overall goal of therapy is to achieve dis-
ease remission quickly and to maintain remission
with medications. There is no consensus to the
approach, but if remission occurs, the medica-
tions can be tapered. The aim is to prevent flare
since every episode of arthritis can cause irre-
versible joint destruction.

Periodic monitoring labs are indicated. For
patients taking daily NSAIDs, complete blood
count, serum creatinine, liver enzymes, and uri-
nalysis are recommended approximately twice
yearly [19]. American College of Rheumatology
(ACR) guidelines for laboratory monitoring fre-
quency in patients taking DMARD therapies
from 2015 are summarized in Table 14.1 [5].
Basic labs should be assessed at baseline.
Tuberculosis (TB) testing should be performed
before starting patients on biologic therapies and
tofacitinib [5]. Hepatitis B and C serologies
should be assessed before initiating biologic
therapies in high-risk populations. For patients
taking TNF-antagonists, labs should be checked
every 3–6 months [19].

If an adult patient with JIA presents with acute
pain, other causes such as trauma or amplified
pain syndromes should be excluded. If there is
acute onset swelling of a single joint, infection
must be considered, including gonococcal
arthritis, and medication adherence should be
assessed. Arthritis flares may be addressed with
local corticosteroid injection, escalation of ther-
apy, or switching medications in conjunction
with a rheumatologist.

Most medications used in JIA can be given
safely over a long period. Long-term corticos-
teroids, however, should be avoided due to their
multiple side effects. Risks of long-term
immunosuppressive therapy include infection.
Patients taking chronic corticosteroids have
higher incidences of hospitalized bacterial
infections [20]. The risk of TB remains a concern
in patients taking biologic medications. While
patients with JIA may have an increased risk of
developing malignancy, this risk seems to be
independent of DMARD and biologic therapy
[21].

Methotrexate and leflunomide are teratogenic
(pregnancy category X), and TNF-antagonist
biologics are pregnancy category B drugs. Ter-
atogenic medications should be discontinued in
the face of unplanned pregnancy. Patients on
leflunomide require cholestyramine washout
therapy prior to planning a pregnancy or in the
event of an unplanned pregnancy. Methotrexate
should be discontinued � 1 ovulatory cycle
before planning a pregnancy.

Common Adult Conditions in the JIA
Population

Arthritis and Musculoskeletal
Abnormalities

The most common adult condition in this popu-
lation of patients is persistent arthritis in adult-
hood either due to ongoing disease that is
refractory to treatment or flare of previously
controlled arthritis. Patients are at risk of devel-
oping early secondary osteoarthritis due to joint
damage from prior joint inflammation. This can
lead to chronic pain and the need for arthroplasty.
If present prior to cessation of growth, local
growth abnormalities such as leg-length dis-
crepancies, bony fusions, and TMJ involvement
can lead to functional difficulties. TMJ arthritis,
in particular, can lead to long-term consequences
in oral health such as decreased chewing ability,
malocclusion (in 66 % of patients), and microg-
nathia (in 30 % of patients). [22] Treatment of
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TMJ arthritis includes local corticosteroid injec-
tions and escalation to biologic therapy. Patients
who have had cervical spine arthritis may have
ankylosis, erosions, and narrowing of
cranio-cervical junction [23] and be at risk for
atlanto-axial subluxation, which should be noted
prior to any surgical procedure requiring
anesthesia.

Ocular Complications

Patients who had significant uveitis may have
visual morbidity with low vision due to the dis-
ease itself or cataract formation as a result of
treatment with topical glucocorticoids.

Cardiovascular Disease

As in adult RA, there is evidence that patients with
JIA may be at increased risk for premature
atherosclerosis or accelerated cardiovascular dis-
ease [24, 25]. One study showed increased rates of
heart disease in women with JIA [26]. Another
study showed no increase in cardiovascular events
in patients with JIA 29 years following disease
onset when compared to the general population
[27]. One study reported that 18 % of patients with
JIA were obese. Obesity was not associated with
disease activity [28]. Patients with systemic JIA
with prolonged exposure to corticosteroids may
have dyslipidemia, hypertension, and diabetes. The
long-term risk of cardiovascular disease for indi-
viduals with JIA remains unclear and there are no
guidelines on cholesterol-lowering treatment in
JIA patients currently available. Recent publica-
tions have shown increased mortality risk among
adult RA patients [29], and given the potential for
longer disease duration in people with JIA, per-
haps mortality risk in this group might be
increased, especially if a family history of cardio-
vascular disease is present. Therefore, one might
consider aggressive management of elevated
cholesterol in a patient such as the clinical vignette
presented previously in this chapter.

Oral Health

There have been rare reports of secondary
Sjögren’s syndrome occurring years after diag-
nosis of JIA [30]. Good oral hygiene is important
especially for those on immunosuppressive
treatment or with Sjögren’s symptoms.

Special Issues that Arise in Patients
with Juvenile Idiopathic Arthritis

Arthritis Flares

If a patient has an arthritis flare, adherence
should be assessed. Monoarthritis is rare in adults
and should raise the question of infectious
arthritis due to sexually transmitted infections, or
Lyme disease in endemic areas.

Macrophage Activation Syndrome

Macrophage activation syndrome (MAS) is a
potentially fatal complication most commonly
associated with systemic JIA but can also be seen
in other forms of autoimmune disease. It is due to
hemophagocytosis by macrophages, which can
occur in the bone marrow and liver. This can be
triggered in the setting of infections such as with
mononucleosis. Patients appear unwell and can
be febrile. Viral serologies should be checked.
Labs show cytopenias, elevated liver enzymes,
low erythrocyte sedimentation rate (ESR),
hyperferritinemia, elevated triglycerides, ele-
vated D-dimers, and low serum fibrinogen levels.
Patients can have hepatic dysfunction, seizures,
and can worsen rapidly. MAS is an indication for
hospitalization.

Bone Health

Many children with arthritis do not develop
adequate bone mineralization. A failure to
undergo the normal increase in bone mass during
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puberty is common and patients are therefore less
able to achieve an adequate peak skeletal mass
[31]. These patients may then be at an increased
risk for fractures in adulthood and for an earlier
onset of osteoporosis [32]. There are no recom-
mendations for regular bone densitometry
screening exams. The recommended daily
allowance (RDA) of calcium for 14–18 years old
is 1300 mg/day, decreasing to 1000 mg/day for
ages 19–30. RDA for vitamin D is 600 IU/day
[33]. It is preferable that this come from dietary
intake rather than supplements.

Psychosocial Function

There have been multiple studies investigating
the long-term social outcomes of patients with
JIA. Young adults with rheumatic diseases
reported challenges with job absenteeism, dis-
ruptions, and loss of productivity [34].
A meta-analysis found that in general, young
adults with a history of JIA were less likely to be
employed when compared with healthy peers.
This was associated with worse disease, less
educational attainment, and female sex [35].
Adults with JIA may have more pain, depression,
and anxiety than their peers. A German study
found that adults with JIA who completed a
health-related quality of life questionnaire were
more likely to report depression and anxiety
symptoms compared to healthy controls (28 vs
4 %) as well as more pain symptoms (56 vs
28 %) [36].

Reproductive Health

Women with inflammatory arthritis may have
lower fertility rates than the general population
[37]. Patients with JIA can have normal healthy
children. Special issues related to medication

toxicity are discussed above (see “Therapy”
section). The use of oral contraceptive pills is
considered safe in women with rheumatoid
arthritis. There is a theoretical concern about
increased risk of pelvic infection with intrauter-
ine devices (IUDs), however, this has not been
reported in other immunocompromised patients.
There is a paucity of data on IUDs and depot
medroxyprogesterone acetate in women with
inflammatory arthritis [38].

Pain

Some patients may continue to have pain despite
clinical improvement of their arthritis. Arthritis
pain is typically associated with morning stiff-
ness and improvement with activity. If the his-
tory shows increased pain with activity,
osteoarthritis, injury, or other mechanical causes
should be considered. Pain syndromes are also
seen in this population and JIA and fibromyalgia
can coexist in the same patient. Pain syndromes
should be considered if a patient’s reported
symptoms are not congruent with their physical
exam findings [39]. If a pain syndrome is diag-
nosed, the mainstays of treatment are physical
therapy, psychotherapy, and ensuring adequate
sleep [40]. There is limited role for opiate anal-
gesics in the treatment of JIA or pain syndromes
and they should be used sparingly given the risk
of dependency and addiction.

Immunizations

If patients are taking immunosuppressive medi-
cations, then live vaccines (varicella, zoster,
MMR, nasal influenza) are contraindicated.
Patients should receive a yearly injectable influ-
enza vaccine, pneumococcal vaccines, and rou-
tine adult vaccinations [2].
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Healthcare Transition

Another challenge in this population is transfer
of care to adult rheumatology [41]. Many
patients have difficulty making contact with an
adult rheumatologist or are lost to follow-up after
transfer. This can lead to uncontrolled disease
and poor functional outcome [17].

Conclusion

JIA is a chronic autoimmune condition, and
arthritis can persist into adulthood. The goal of
therapy is to eliminate inflammation to prevent
joint destruction. Patients are at risk for

long-term consequences of growth disturbance
and joint abnormalities. They may suffer from
comorbid conditions such as vision loss and
chronic pain. They are at risk for associated
conditions such as cardiovascular disease and
osteoporosis. They may have other concerns
related to transition care, employment, and
reproductive health. Adult providers need to be
aware of the wide range of issues relating to
patients with JIA (“Appendix”).

Appendix

Juvenile Idiopathic Arthritis (JIA) condition fact sheet

Definition JIA is an autoimmune disease defined by arthritis occurring for greater than 6 weeks in a
child younger than 16
• Subtypes of JIA include: systemic, oligoarticular, polyarticular (rheumatoid factor
positive or negative), enthesitis-related arthritis, psoriatic arthritis, and undifferentiated

• Each subtype of JIA has a different presentation

Epidemiology • Prevalence of JIA ranges from 10 to 400 per 100,000 around the world
• There is overall a 2:1 female-to-male ratio
• Oligoarthritis is the most common subtype of childhood arthritis affecting 50–80 % of
all children with chronic arthritis

• A substantial number of JIA patients continue to have active arthritis into adulthood

Special considerations Individuals with JIA are at risk for comorbid physical and mental health conditions,
including

• Persistent arthritis
• Growth abnormalities
• Ocular complications
• Medication toxicity including infection,
teratogenic risk

• Anxiety and depression
• Macrophage activation
syndrome

• Chronic pain

Individuals are at heightened risk for chronic conditions, including
• Uveitis
• Atherosclerosis and coronary heart disease
• Osteoporosis and fractures
• Osteoarthritis
• Malignancy
• Need for joint replacement surgery
• Sjögren’s syndrome

Recommended
screening

Patients may require lab screening for medication side effects

14 Juvenile Idiopathic Arthritis 231



Suggested Reading List

• Petty RE, Laxer RM, Lindsley CB, Wedder-
burn L, Cassidy JT (eds). Textbook of pedi-
atric rheumatology, Seventh edition.
Philadelphia, PA: Elsevier. 2016

• Espinosa M, Gottlieb BS. Juvenile Idiopathic
Arthritis. Pediatr. Rev. 2012;33, 303–313.

• Coulson EJ, Hanson HJM, Foster HE. What
does an adult rheumatologist need to know
about juvenile idiopathic arthritis? Rheumatol
Oxf Engl. 2014 Dec;53(12):2155–66.

Patient/Caregiver/Provider Resources

• Arthritis Foundation: http://www.
kidsgetarthritistoo.org

• Getting Accommodations for Juvenile
Arthritis at College: https://www.youtube.
com/watch?v=ctuj0nXkey0

• Transition and Secondary School Issues
Resources: http://www.gottransition.org

References

1. U.S. Department of Education, Office for Civil
Rights. Students with disabilities preparing for post-
secondary education: know your rights and responsi-
bilities http://www2.ed.gov/about/offices/list/ocr/
transition.html. Accessed 13 June 2016.

2. Centers for Disease Control and Prevention. Adult
immunization schedules. http://www.cdc.gov/
vaccines/schedules/hcp/adult.html Accessed 7 May
2016.

3. Cauffman E, Steinberg L. (Im)maturity of judgment
in adolescence: why adolescents may be less culpable
than adults. Behav Sci Law. 2000;18(6):741–60.

4. ACP High Value Care JIA. https://www.acponline.
org/system/files/documents/clinical_information/
high_value_care/clinician_resources/pediatric_adult_
care_transitions/rheumatology/jia_transition_tools.
pdf. Accessed 7 May 2016.

5. Singh JA, Saag KG, Bridges SL, Akl EA, Ban-
nuru RR, Sullivan MC, et al. American College of
Rheumatology guideline for the treatment of rheuma-
toid arthritis. Arthritis Rheumatol. 2016;68(1):1–26.

6. Petty RE, Southwood TR, Manners P, Baum J,
Glass DN, Goldenberg J, et al. International League
of Associations for Rheumatology classification of

juvenile idiopathic arthritis: second revision, Edmon-
ton, 2001. J Rheumatol. 2004;31(2):390–2.

7. Petty RE, Laxer RM, Lindsley CB, Wedderburn L,
Cassidy JT, editors. Textbook of pediatric rheuma-
tology. 7th ed. Philadelphia: Elsevier; 2016.

8. Coulson EJ, Hanson HJM, Foster HE. What does an
adult rheumatologist need to know about juvenile
idiopathic arthritis? Rheumatol Oxf Engl. 2014;53
(12):2155–66.

9. Behrens EM, Beukelman T, Gallo L, Spangler J,
Rosenkranz M, Arkachaisri T, et al. Evaluation of the
presentation of systemic onset juvenile rheumatoid
arthritis: data from the Pennsylvania Systemic Onset
Juvenile Arthritis Registry (PASOJAR). J Rheumatol.
2008;35(2):343–8.

10. Ravelli A, Martini A. Juvenile idiopathic arthritis.
Lancet Lond Engl. 2007;369(9563):767–78.

11. Heiligenhaus A, Niewerth M, Ganser G, Heinz C,
Minden K, German Uveitis in Childhood Study
Group. Prevalence and complications of uveitis in
juvenile idiopathic arthritis in a population-based
nation-wide study in Germany: suggested modifica-
tion of the current screening guidelines. Rheumatol
Oxf Engl. 2007;46(6):1015–9.

12. Tebo AE, Jaskowski T, Davis KW, Whiting A,
Clifford B, Zeft A, et al. Profiling anti-cyclic citrul-
linated peptide antibodies in patients with juvenile
idiopathic arthritis. Pediatr Rheumatol
Online J. 2012;10(1):29.

13. Saurenmann RK, Rose JB, Tyrrell P, Feldman BM,
Laxer RM, Schneider R, et al. Epidemiology of
juvenile idiopathic arthritis in a multiethnic cohort:
ethnicity as a risk factor. Arthritis Rheum. 2007;56
(6):1974–84.

14. Farragher TM, Lunt M, Plant D, Bunn DK, Barton A,
Symmons DPM. Benefit of early treatment in
inflammatory polyarthritis patients with anti-cyclic
citrullinated peptide antibodies versus those without
antibodies. Arthritis Care Res. 2010;62(5):664–75.

15. Packham JC, Hall MA. Long-term follow-up of 246
adults with juvenile idiopathic arthritis: functional
outcome. Rheumatol Oxf Engl. 2002;41(12):1428–
35.

16. Gomez KS, Raza K, Jones SD, Kennedy LG, Calin A.
Juvenile onset ankylosing spondylitis—more girls
than we thought? J Rheumatol. 1997;24(4):735–7.

17. Hersh A, von Scheven E, Yelin E. Adult outcomes of
childhood-onset rheumatic diseases. Nat Rev
Rheumatol. 2011;7(5):290–5.

18. Flatø B, Lien G, Smerdel-Ramoya A, Vinje O.
Juvenile psoriatic arthritis: longterm outcome and
differentiation from other subtypes of juvenile idio-
pathic arthritis. J Rheumatol. 2009;36(3):642–50.

19. Beukelman T, Patkar NM, Saag KG,
Tolleson-Rinehart S, Cron RQ, DeWitt EM, et al.
American College of Rheumatology recommenda-
tions for the treatment of juvenile idiopathic arthritis:
initiation and safety monitoring of therapeutic agents

232 T. Ronis and P.H. White

http://www.kidsgetarthritistoo.org
http://www.kidsgetarthritistoo.org
https://www.youtube.com/watch?v=ctuj0nXkey0
https://www.youtube.com/watch?v=ctuj0nXkey0
http://www.gottransition.org
http://www2.ed.gov/about/offices/list/ocr/transition.html
http://www2.ed.gov/about/offices/list/ocr/transition.html
http://www.cdc.gov/vaccines/schedules/hcp/adult.html
http://www.cdc.gov/vaccines/schedules/hcp/adult.html
https://www.acponline.org/system/files/documents/clinical_information/high_value_care/clinician_resources/pediatric_adult_care_transitions/rheumatology/jia_transition_tools.pdf
https://www.acponline.org/system/files/documents/clinical_information/high_value_care/clinician_resources/pediatric_adult_care_transitions/rheumatology/jia_transition_tools.pdf
https://www.acponline.org/system/files/documents/clinical_information/high_value_care/clinician_resources/pediatric_adult_care_transitions/rheumatology/jia_transition_tools.pdf
https://www.acponline.org/system/files/documents/clinical_information/high_value_care/clinician_resources/pediatric_adult_care_transitions/rheumatology/jia_transition_tools.pdf
https://www.acponline.org/system/files/documents/clinical_information/high_value_care/clinician_resources/pediatric_adult_care_transitions/rheumatology/jia_transition_tools.pdf


for the treatment of arthritis and systemic features.
Arthritis Care Res. 2011;63(4):465–82.

20. Beukelman T, Xie F, Chen L, Baddley JW, Delzell E,
Grijalva CG, et al. Rates of hospitalized bacterial
infection associated with juvenile idiopathic arthritis
and its treatment. Arthritis Rheum. 2012;64(8):2773–
80.

21. Beukelman T, Haynes K, Curtis JR, Xie F, Chen L,
Bemrich-Stolz CJ, et al. Rates of malignancy associ-
ated with juvenile idiopathic arthritis and its treat-
ment. Arthritis Rheum. 2012;64(4):1263–71.

22. Ringold S, Cron RQ. The temporomandibular joint in
juvenile idiopathic arthritis: frequently used and
frequently arthritic. Pediatr Rheumatol. 2009;7(1):11.

23. Hospach T, Maier J, Müller-Abt P, Patel A,
Horneff G, von Kalle T. Cervical spine involvement
in patients with juvenile idiopathic arthritis—MRI
follow-up study. Pediatr Rheumatol Online J. 2014;4
(12):9.

24. Bohr A-H, Fuhlbrigge RC, Pedersen FK, de Fer-
ranti SD, Müller K. Premature subclinical atheroscle-
rosis in children and young adults with juvenile
idiopathic arthritis. A review considering preventive
measures. Pediatr Rheumatol Online J. 2016;14.
http://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4704268/ Accessed 10 May 2016.

25. Coulson EJ, Ng W-F, Goff I, Foster HE. Cardiovas-
cular risk in juvenile idiopathic arthritis. Rheumatol-
ogy. 2013 Mar 15;ket106.

26. Feldman DE, Vinet É, Bérard A, Duffy C, Hazel B,
Meshefedjian G, et al. Heart disease, hypertension,
gestational diabetes and pre-eclampsia/eclampsia in
mothers with juvenile arthritis: a nested case-control
study. Arthritis Care Res. 2016 (Epub ahead of print)
PMID: 27111101.

27. Anderson JH, Anderson KR, Aulie HA, Crowson CS,
Mason TG, Ardoin SP, et al. Juvenile idiopathic
arthritis and future risk for cardiovascular disease: a
multicenter study. Scand J Rheumatol. 2016;8:1–5.

28. Pelajo CF, Lopez-Benitez JM, Miller LC. Obesity and
disease activity in juvenile idiopathic arthritis. Pediatr
Rheumatol Online J. 2012;12(10):3.

29. Pincus T, Gibson KA, Block JA. Premature mortality:
a neglected outcome in rheumatic diseases? Arthritis
Care Res. 2015;67(8):1043–6.

30. Bouayed K, Alyanakian M-A, Cordonnier C,
Caillat-Zucman S, Testelin S, Lambrey G, et al.
Sjögren syndrome: an unexpected disease occurring
fourteen years after oligoarticular onset juvenile

idiopathic arthritis. Rheumatology. 2002;41
(10):1190–3.

31. Cassidy JT, Hillman LS. Abnormalities in skeletal
growth in children with juvenile rheumatoid arthritis.
Rheum Dis Clin N Am. 1997;23(3):499–522.

32. Zak M, Hassager C, Lovell DJ, Nielsen S, Hender-
son CJ, Pedersen FK. Assessment of bone mineral
density in adults with a history of juvenile chronic
arthritis: a cross-sectional long-term followup study.
Arthritis Rheum. 1999;42(4):790–8.

33. Ross AC, Taylor CL, Yaktine AL, Del Valle HB
(eds); Committee to Review Dietary Reference
Intakes for Vitamin D and Calcium; Food and
Nutrition Board; Institute of Medicine. Dietary refer-
ence intakes for calcium and vitamin D. Washington,
DC: National Academies Press. 2011. http://www.
nap.edu/catalog/13050/dietary-reference-intakes-for-
calcium-and-vitamin-d Accessed 10 May 2016.

34. Jetha A, Badley E, Beaton D, Fortin PR, Shiff NJ,
Gignac MAM. Unpacking early work experiences of
young adults with rheumatic disease: an examination
of absenteeism, job disruptions and productivity loss.
Arthritis Care Res. 2015;67(9):1246–54.

35. Jetha A. The impact of arthritis on the early
employment experiences of young adults: a literature
review. Disabil Health J. 2015;8(3):317–24.

36. Barth S, Haas J-P, Schlichtiger J, Molz J, Bisdorff B,
Michels H, et al. Long-term health-related quality of
life in German patients with juvenile idiopathic
arthritis in comparison to German general population.
PLoS ONE. 2016;11(4):e0153267.

37. Wallenius M, Skomsvoll JF, Irgens LM, Salvesen
KÅ, Nordvåg B-Y, Koldingsnes W, et al. Fertility in
women with chronic inflammatory arthritides.
Rheumatol Oxf Engl. 2011;50(6):1162–7.

38. Farr SL, Folger SG, Paulen ME, Curtis KM. Safety of
contraceptive methods for women with rheumatoid
arthritis: a systematic review. Contraception. 2010;82
(1):64–71.

39. Schikler KN. Is it juvenile rheumatoid arthritis or
fibromyalgia? Med Clin N Am. 2000;84(4):967–82.

40. Anthony KK, Schanberg LE. Pediatric pain syn-
dromes and management of pain in children and
adolescents with rheumatic disease. Pediatr Clin N
Am. 2005;52(2):611–39, vii.

41. White PH, Ardoin S. Transitioning wisely: improving
the connection from pediatric to adult health care.
Arthritis Rheumatol. 2016;68(4):789–94.

14 Juvenile Idiopathic Arthritis 233

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4704268/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4704268/
http://www.nap.edu/catalog/13050/dietary-reference-intakes-for-calcium-and-vitamin-d
http://www.nap.edu/catalog/13050/dietary-reference-intakes-for-calcium-and-vitamin-d
http://www.nap.edu/catalog/13050/dietary-reference-intakes-for-calcium-and-vitamin-d


15Muscular Dystrophy

Elba Y. Gerena Maldonado

Case Presentation

Luis Antonio is a pleasant 21-year-old male with
Duchenne muscular dystrophy (DMD) who pre-
sents with his mother to establish care at the
primary care clinic. Review of his medical
records from his pediatrician and from several
specialists at the local children’s hospital reveals
he was being treated for cardiomyopathy,
restrictive lung disease, low bone density, and for
his limited functional status given his severe
muscle weakness.

One of the main concerns that his mother
brings up during the appointment is his recent
unplanned weight loss. While obtaining his
vitals, the clinic medical assistant was unable to
get his current body weight because she could
not transfer him off the power wheelchair to the
exam table. On examination, the patient has
tetraplegia with trace pincer grasp, which he uses
to move the joystick of the wheelchair. He is also
using a “Sip-n-Puff” machine that is mounted on
the back of the power wheelchair. At one point
during the appointment the mother states that she

misses the multidisciplinary clinics at the chil-
dren’s hospital and states that the family is hav-
ing a hard time transitioning out of the system
into the adult healthcare system.

During the interview process, the patient is
able to provide most of his history and is coop-
erative and agreeable; however, his mother tends
to interrupt the patient’s answers. While speaking
to Luis alone, he reveals that his career goal is to
finish a teaching degree in community college
and start working. A close friend of Luis, who
also had DMD, has recently died and he is
wondering about life and death and what mea-
sures he should start taking at this moment.

Case Discussion

The story of Luis Antonio is a typical case of a
young adult with Duchenne muscular dystrophy,
which is a rapidly progressive neuromuscular
disease with multi-systemic involvement. For
these patients and their families, the transition
period from pediatric to adult health care systems
is a challenging one. As they are often dealing
with numerous changes simultaneously, many of
these patients and their families tend to feel
overwhelmed and unsupported by the adult
healthcare system. Although efforts are being
made by most pediatric hospitals to prepare and
aid patients and their families in the transition
process, it is still a taxing period for all those
involved.
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A 2012 study conducted in the United King-
dom in which patients with DMD older than
15 years of age and their family members were
interviewed, it was self-reported that these
patients were more likely to receive fewer
healthcare services and were less satisfied with
their current health care compared to when they
were children [1]. This period of transition to the
adult healthcare system has been associated with
a decline in health outcomes not only among the
muscular dystrophy population but also among
patients with many other chronic conditions of
childhood [2]. It is for this reason that most
experts in Duchenne muscular dystrophy urge
that transition not be thought of as a single event
but as a continuing process of increased choices
and autonomy [3].

For adult primary care providers (PCPs), the
initial evaluation of a new patient with multiple
comorbidities associated with a rare progressive
disease can be an overwhelming process. The
focus should be to organize multidisciplinary
care, even when the providers are not in the same
location. This process can be carried out in the
adult healthcare system by having clear and open
communication between the cardiologist, pul-
monologist, endocrinologist, neuromuscular
specialist, and primary care physician. Current
guidelines emphasize the need for coordination
among all the adult specialists as the key to
providing successful care to these patients [4, 5].

This case also illustrates the need to improve
the architectural barriers that are still present in
most adult practices. There is a growing popu-
lation of patients that will need proper wheelchair
access, special weighing scales that can accom-
modate wheelchairs or beds with integrated
weighing systems, and Hoyer or ceiling lifts for
safe transfers. Although these patients are likely
going to establish care with an adult cardiologist
and pulmonologist, it will be the primary care
physician who will likely monitor the patient’s
weight, skin integrity, and nutrition.

Furthermore, adult healthcare providers need
to reinforce the autonomy that these patients
have while being respectful to the family

dynamics. Among the discussions that should
take place include sexual health, advance direc-
tives, physician orders for life-sustaining treat-
ment (POLST) forms (if needed), and death and
dying. These are important topics for discussion
since many patients with DMD are now surviv-
ing into their fourth and fifth decade of life [6],
and some parents might not have wanted these
issues previously addressed with their children.
However, given the multiple comorbidities
associated with this condition, patients with
DMD are at a higher risk for rapid and serious
complications from pneumonia, cardiac arrhyth-
mia, and other life-threatening events. Therefore,
it is imperative that patients are aware of the
POLST forms and resources that might be nee-
ded in the future.

Optimal care for patients with DMD should
maximize function and quality of life. Early
involvement of palliative care specialists as part
of the multidisciplinary team is theorized to
likely improve the quality of life for these
patients. The main goal is to help these young
men attain the necessary skills to manage their
own personal needs and healthcare. It is impor-
tant that they become effective self-advocates
and be able to pursue their own interests. (For
additional information on palliative care for
adults with chronic childhood conditions, please
see Chap. 24 of this book).

Definition

Muscular dystrophies encompass a diverse group
of primarily muscle disorders, all of which fall
under the category of orphan (rare) diseases.
Most of the muscular dystrophies can be linked
back to a genetic mutation, each with its own
clinical course and expression [7, 8]. The most
common symptom is muscle weakness that
worsens with time. Some of these conditions
have a rapid progressive course and tend to lead
to an early death in childhood, whereas others are
not immediately evident and manifest an
“adult-onset” phenotype.
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Prevalence

Duchenne muscular dystrophy, myotonic dys-
trophy, and facioscapulohumeral muscular dys-
trophy are among the most common muscular
dystrophies [9–11]. Duchenne muscular dystro-
phy is an X-linked disease that affects approxi-
mately 1 in 4087 males worldwide with a
prevalence of 6 in 100,000 males [12]. Myotonic
dystrophy type 1 and type 2 have a combined
prevalence of 1 in 8000 (12.5/100,000), based on
clinical ascertainment [13]. Facioscapulohumeral
muscular dystrophy (FSHD) is the third most
common form of muscular dystrophy, with a
prevalence of approximately 1:15,000–1:20,000
[9, 14].

Pathophysiology

The underlying molecular abnormalities in the
muscular dystrophies involve structural proteins.
DMD is clinically manifested when there is an
absence of dystrophin, a key component of the
sarcolemma of the skeletal muscle cell. Dystrophin
is involved in the stabilization of the muscle cell
membrane during contraction and relaxation and
acts as a link between the intracellular cytoskeleton
and extracellular matrix [15, 16]. Dystrophin also
plays a role in the ability of muscle fibers to dif-
ferentiate and may play a role in organization of
postsynaptic membrane [17]. Loss or abnormal
dystrophin destabilizes the sarcolemma, making
the muscle fibers susceptible to contraction injury
[18]. The repeated process of injury and necrosis
eventually leads to replacement of muscles by fat
and connective tissue that is clinically manifested
as progressive muscle weakness [19]. Dystrophin
not only exists in the sarcolemma of skeletal
muscle but also exists as a number of other
tissue-specific isoforms, some exclusively or pre-
dominantly expressed in the brain, heart, and/or in
other tissues [20].

The responsible gene, DMD, is located on the
short arm of the X chromosome at locus Xp21
[21, 22]. Approximately two-thirds of cases are
associated with a detectable deletion or duplica-
tion of segments within the DMD gene [23].

There is a variable phenotypic expression that
generally correlates with the type of mutation
found on this gene. Milder allelic variants of
Duchenne muscular dystrophy include: Becker
muscular dystrophy, X-linked dilated cardiomy-
opathy, and manifesting female carriers. In
Becker muscular dystrophy, the abnormal dys-
trophin preserves enough function to slow down
the progression of the illness. Therefore, these
patients tend to preserve ambulation well into
their late teens or early 20s. However, in Duch-
enne muscular dystrophy, the absence of the
dystrophin is characterized by a progressive
muscular weakness that leads to loss of ambu-
lation early in childhood, usually before 12 years
of age.

About 10 % of all the female carriers will
manifest with some muscle weakness, mostly in
cognitive and/or cardiac function [24]. This is
thought to be the result of skewed X inactivation.

In patients with DMD, death usually results
from either cardiac or respiratory failure. How-
ever, the implementation of better respiratory
care has improved the mean age of survival in
these patients [6, 25].

Management of Comorbidities

Musculoskeletal

The natural history of muscular dystrophy has
changed in the last few decades due to the
widespread use of corticosteroids as a pharma-
cological intervention for muscle strength and
function [4, 26]. Glucocorticoids, such as pred-
nisone and deflazacort, have been shown to
prolong walking by transiently increasing and
then slowing the decline in muscle strength [27],
and improving pulmonary measures by decreas-
ing the progression of scoliosis [26]. Due to the
latter, many experts continue the use of gluco-
corticoids long after the patient has lost the
ability to ambulate. This treatment has to be
coupled with a comprehensive physiotherapy
program that includes regular stretching exer-
cises for upper and lower limbs with the goal to
avoid and/or minimize contractures.
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Most often, boys are started on corticosteroids
between 5 and 7 years of age, before they start to
lose motor milestones. However, some specialists
favor starting as early as 3–4 years of age. This has
had an impact on the lives of these patients, as they
have to deal with the consequences of long-term
use of glucocorticoids, including behavioral issues,
fracture risk, and obesity. Those patients who are
not treated with corticosteroids have about a 90 %
chance of developing a progressive scoliosis [28].
Depending on the rate of progression of the scol-
iosis, the patients might be eligible for spinal
fusion surgery. Bone health is an important part of
the lifelong care of patients with Duchenne mus-
cular dystrophy, and awareness of potential prob-
lems and means to assess these problems are
preferably done by the primary care physician in
conjunction with bone health specialists. Experts
recommend that these patients have their serum
vitamin D monitored (at least annually) and
undergo an assessment for nutritional intake of
calcium and vitamin D, with appropriate supple-
mentation of vitamin D and calcium, if needed.
Patients are also encouraged to have physical
activity (including standing), exposure to sunshine,
and an endocrine consultation should be sought if
no pubertal signs are present by 14 years. In regard
to imaging studies to aid in the screening process,
it is recommended that a baseline lumbar spine
dual energy X-ray absorptiometry (DEXA) is
obtained at 3 years old or when the patient is
started on glucocorticoids and subsequently repe-
ated at 12–24 monthly intervals [29, 30]. If back
pain is present, a spine radiograph should be
obtained to assess for vertebral fractures [31].

Respiratory

Duchenne muscular dystrophy is associated with
progressive loss of respiratory muscle strength
and high risk for respiratory complications due to
ineffective cough, nocturnal hypoventilation,

sleep disordered breathing, and daytime respira-
tory failure. There have been several published
guidelines for respiratory management in DMD
[32]. The proactive approach to respiratory
management with the use of assisted cough and
nocturnal ventilation has been shown to prolong
survival [6]. Nevertheless, there has previously
been controversy among experts regarding the
best method of assisting ventilation, that is,
whether to choose noninvasive ventilation or
ventilation via tracheostomy. The currently
favored method is the use of noninvasive venti-
lation in almost all clinical situations [33].

Cardiac

Cardiac disease in DMD manifests most often as
a dilated cardiomyopathy and/or cardiac
arrhythmia [34]. Patients with DMD should be
followed by a cardiologist for regular monitoring
with electrocardiogram (ECG), Holter monitor,
and echocardiography. Published guidelines
recommend a baseline assessment of cardiac
function should be done at diagnosis or by the
age of 6 years, especially if this can be done
without sedation [34, 35]. It should be done
every 2 years until the age of 10, at which time it
should be done annually. Angiotensin-converting
enzyme (ACE) inhibitors, beta-blockers, and
other cardioprotective agents are currently used
to reduce progression and can improve ventric-
ular function [36]. A retrospective cohort study
published in 2013 sought to determine the impact
of steroid therapy on cardiomyopathy and mor-
tality in patients with DMD. The study found that
steroid therapy was associated with a consider-
ably lower all-cause mortality rate, due largely to
a significant reduction in heart failure-related
deaths. Steroid-treated patients experienced a
much lower incidence of new-onset cardiomy-
opathy [37].
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Gastrointestinal

Gastrointestinal and nutritional issues become
more prominent in later stages of the disease.
Older patients with DMD have progressive
pharyngeal weakness that eventually leads to
dysphagia, which can result in severe weight loss
and the need to consider enteral tube feeding
[38]. Other gastrointestinal complications that
have been reported include gastric and intestinal
dilatation related to air swallowing due to ven-
tilator use and delayed gastric emptying or ileus.
For motility issues, stool softeners, laxatives, and
stimulants can be used [5]. There is limited
published data on recommendations for gas-
trointestinal issues in the DMD population.
Nevertheless, access to a dietitian or nutritionist,
a swallowing/speech and language therapist, and
a gastroenterologist is of importance as the con-
dition progresses.

Neurologic/Psychiatric

Cognitive involvement is common in patients
with Duchenne muscular dystrophy. Of patients
with DMD, about 30 % have intellectual dis-
ability [39]. A recent large, multicenter, interna-
tional cohort study reported cognitive function
being lower in DMD patients as compared to the
general population. It also reported that 21 % of
DMD males scored above the threshold for aut-
ism spectrum disorder (ASD), 24 % for hyper-
activity, and 44 % for inattention. Similarly,
19 % of patients with Duchenne/Becker muscu-
lar dystrophies met the criteria for ASD using the
Autism Diagnostic Interview—Revised [40].

Duchenne muscular dystrophy is a multisys-
tem disease. As these patients grow up and reach
young adulthood, physicians might encounter
issues with emotional adjustment and depression.
Anxiety might also be an issue and can be
exacerbated by the cognitive deficits in mental
flexibility and adaptability (i.e., overly rigid

thought processes) [40]. Increased rates of
depression in parents of children who have DMD
underscore the need for assessment and support
of the entire family [41]. Recommendations are
to have a comprehensive neuropsychological
assessment at or near the time of diagnosis and
prior to entering formal schooling [4].

Preoperative/Anesthesia

The risks of anesthesia depend on the type of
muscular dystrophy. Patients with DMD and
RYR1 mutations are at a higher risk of malignant
hyperthermia-like reactions and rhabdomyolysis
with exposure to inhalational anesthetic agents,
such as halothane and isoflurane [42]. For this
reason, it is strongly recommended that intra-
venous anesthetic techniques be used for DMD
patients. Other agents, such as depolarizing
muscle relaxants, are contraindicated in this
population due to the risk of fatal reactions.

In the preoperative setting, it is recommended
to have an echocardiogram and electrocardiogram
before general and/or local anesthesia. Preopera-
tive training in the use of manual and assisted
cough techniques is necessary and the use of
noninvasive ventilation is strongly recommended
for patients with a baseline forced vital capacity
below 50 % of predicted value [43].

Palliative Care

Palliative care is a field with an inherent inter-
disciplinary nature that is now recognized as a
medical subspecialty. The focus of palliative care
includes the relief of suffering for patients with
life-threatening or serious debilitating illness, as
described by the American Academy of Hospice
and Palliative Medicine. The intent of palliative
care is to neither hasten nor postpone death but
instead to offer a support system to help patients
live as fully as possible through the integration of
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medical, psychosocial, and spiritual aspects of
patient care [44].

Palliative care services are often provided
initially as part of an acute care hospital stay and
may be organized around an interdisciplinary
consultation service with or without an acute
inpatient palliative care ward. However, in the
setting of severely progressive neuromuscular
diseases, such as Duchenne muscular dystrophy,
palliative care services are ideally first introduced
as part of the multidisciplinary team that will be
involved in the patient’s care.

There is still a prevalent underutilization of
these services, likely due to the existing mis-
conceptions or lack of knowledge about this
specialty by both providers and families alike.
A 2011 study of 34 families of patients with
DMD demonstrated that most families (85 %)
had never heard the term “palliative care,”
regardless of their socioeconomic status. The
same study also reported that there was a low
receipt of other important services, such as pas-
toral care (27 %), respite care (18 %), pain
management (12 %), and hospice care (6 %).
Only 8 respondents (25 %) reported having any
type of directive document in place [45]. All of
these services are an integral part of the services
provided by the palliative care team.

Unlike hospice, palliative care is applicable
earlier in the course of illness, in conjunction
with other therapies that may indeed prolong life.
The key to effective palliative care is communi-
cation. This enables the patient to feel empow-
ered to make informed choices regarding their
future care. Progressive conditions such as
Duchenne muscular dystrophy pose medical and
ethical challenges for the patient, the family, and
the health care staff that are involved in their
care. These patients often have high symptom
burdens and the patients and their families must
make complex medical decisions regarding the
potential use of life-prolonging therapies, such as
mechanical ventilation. A significant portion of
the impact may be felt by family-caregivers who

are simultaneously struggling with physical,
emotional, and financial stressors associated with
the disease [46]. Palliative care can provide the
support that family-caregivers and primary care
providers need to aid in the process of taking care
of these medically complex patients.

It is important to remember that optimal care
should maximize function and quality of life for
patients with muscular dystrophy. Expert multi-
disciplinary care may improve both quality and
length of life of patients with this type of pro-
gressive disease. Coordination and partnerships
with hospice programs is a major feature in
which palliative care can aid as the patient con-
tinues across the trajectory of their disease. The
depth of support available from each palliative
care program varies from institution to institution
[47]. Therefore, the primary care providers
should reach out to the local palliative care ser-
vices and agencies and know the resources that
are available for them and their patients.

Conclusion

Patients with muscular dystrophies, in particular
Duchenne muscular dystrophy, are surviving
well into their 30 and 40 s, in part due to early
detection and adequate management of their
cardiac and pulmonary complications (“Appen-
dix”). Nevertheless, there is still a disparity in
regards to the medical care that these patients
experience in the pediatric setting compared to
the adult healthcare system. It is for this reason
that the adult healthcare system needs to continue
its efforts in modifying its infrastructure to
accommodate the needs of these patients. As part
of the team of providers taking care of these
patients, the role of the primary care provider is
of the utmost importance, as they are at the center
of this objective of maintaining adequate conti-
nuity of care. The ultimate goal is to be able to let
these patients achieve the quality of life they
deserve.
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Appendix

Muscular dystrophy condition fact sheet

Definition Muscular dystrophies are a heterogeneous group of
neurodegenerative diseases characterized by:
• Genetic inheritance
• Progressive muscle weakness as the primary symptom
• Onset of symptoms can be in the pediatric or adult setting

Epidemiology • In the United States, the most common forms of muscular
dystrophy are Duchenne muscular dystrophy (DMD), myotonic
dystrophy, and facioscapulohumeral muscular dystrophy (FSHD)

• DMD is an X-linked disease, whereas myotonic dystrophy and
FSHD are autosomal dominant

• Newborn screening for DMD places the incidence closer to 1:5,000
live male births

• The worldwide prevalence of myotonic dystrophy lies in the 5–20
per 100,000 range

• The myotonic dystrophies afflict mostly people of European
heritage, with lesser frequencies in Asia and a virtual absence of
disease in sub-Saharan Africa

• FSHD has a prevalence of approximately 1:15,000–1:20,000

Special considerations Individuals with muscular dystrophies have high rates of
co-morbid physical and mental health conditions, including:

• Loss of ambulation
• Joint contractures
• Cardiomyopathy
• Osteopenia/Osteoporosis
• Gastrointestinal problems
• Dysphagia

• Sleep disorders
• Autism spectrum disorders
• Anxiety and depression
• Respiratory Failure

Recommended screening • Cardiac: ECG, echocardiogram annually after the age of 10 years
old

• Respiratory: spirometry every 6 months and polysomnography if
presenting with nocturnal hypercapnia

• Dysphagia: weight and nutritional assessment at every office visit
• Bone health: serum vitamin D levels at every visit, and DEXA
scan every 1–2 years
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Suggested Reading List

• Guidelines for diagnosis and management of
Duchenne Muscular Dystrophy (Lancet
Neurology): http://www.parentprojectmd.org/
site/DocServer/120409Lancet_Neuro_
online_combo.pdf?docID=8601

• Guidelines for evaluation, diagnosis, and
management of facioscapulohumeral muscu-
lar dystrophy (American Academy of Neu-
rology and the American Association of
Neuromuscular and Electrodiagnostic Medi-
cine): http://www.neurology.org/content/85/
4/357.full.pdf+html

• Guidelines for diagnosis and treatment of
Limb-Girdle and Distal Muscular Dystro-
phies (American Academy of Neurology and
the American Association of Neuromuscular
and Electrodiagnostic Medicine): https://
www.aan.com/Guidelines/home/
GetGuidelineContent/672

Patient/Caregiver Resources

• Family Guide for the diagnosis and manage-
ment of Duchenne Muscular Dystrophy:
http://www.parentprojectmd.org/site/
DocServer/dmd_us_familyguide_june2010.
pdf?docID=10781

• Family Guide for the diagnosis and manage-
ment of Myotonic Muscular Dystrophy:
http://www.myotonic.org/what-dm/start-here

• Family Guide for the diagnosis and manage-
ment of FSHD: https://www.aan.com/
Guidelines/Home/GetGuidelineContent/702
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16Sickle Cell Disease

Linda S. Overholser, Tiffiny Diers and Kathryn Hassell

Case Presentation

A 20-year-old African American woman presents
to an adult medical practice for a new patient
appointment. She has just recently started classes
at the local community college where she is a
freshman living in the dorms. In providing her
health history, she reports that she has a diagnosis
of hemoglobin SS (HbSS) sickle cell disease
(SCD). She is single and lives with a roommate.

At the age of 10, she underwent a transcranial
Doppler and has since been receiving regular
blood transfusions, which she was told would
help reduce the risk of having a stroke. Because
of the transfusions, she was also prescribed a

medication to help minimize the buildup of iron
in her blood, although she reports that it tastes
bad and she frequently skips doses. Because of
how it has helped her in the past, she would like
to continue on transfusion therapy. However, she
has concerns about how to arrange for this ther-
apy with her specialist who is now located
remotely and whether the local blood supply will
be a match for her. She has heard about a med-
icine called hydroxyurea that might be an option
for her now. However, she has also heard that
she should not get pregnant while taking this
medicine. Though she does not currently desire
pregnancy, she would like to be in a relationship
and to understand the risks associated with
hydroxyurea and sexual activity. Moreover, she
would like to know what her options are for
contraceptive therapy.

She also confirms that at 3 years of age she
had to have her spleen removed. As far back as
she can remember, she had frequent hospital-
izations, up to 5 times a year, and twice she was
told that she had a “chest crisis.” This pattern
continued until she started her transfusions at age
10, and then things seemed to get better, until she
started her menses at around age 13. With her
menstrual cycles, she has an increase in her pain,
and she also has developed pain in both of her
hips that she was told was because of her sickle
cell disease. Her pain is bad enough that at times
she requires doses of opioid pain medications,
and about 3–4 times each year she has to go to
the hospital for a brief stay to help control her
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symptoms. She has been told to avoid medica-
tions such as ibuprofen because it could be bad
for her kidneys. Though the adult medical prac-
tice is located in a major metropolitan area and
she is excited to be attending college, she has
expressed anxiety about the move and her med-
ical care.

Case Discussion

This case highlights a combination of complex
yet common medical issues that can be present in
young adults affected by sickle cell dis-
ease (SCD). Though significant advances have
been made in strategies to screen for, diagnose,
and treat the complications of SCD, resulting in
prolongation of life expectancy in affected indi-
viduals, these advances have not yet been suffi-
cient to reduce the cumulative burden of acute
and chronic complications in the adult popula-
tion. Several studies have described that both
hospitalization and mortality rates increase in
individuals with SCD at or after the time of
transition from pediatric-oriented to
adult-oriented care [1–4], and there is evidence
that beneficial therapies are underutilized in this
age group [4]. In order to improve clinical out-
comes in transition age youth affected by SCD,
strategies to overcome these gaps are needed.

A combination of medical, socioeconomic,
and provider-related factors combine to pose
unique challenges for adolescents and young
adults living with sickle cell disease, but the
specific contributors to the increased morbidity
and mortality in transition age individuals have
not yet been fully clarified. In addition to bio-
logical worsening of the disease, patient factors
such as multiple concurrent life transitions and
provider factors such as a lack of familiarity with
SCD in adult non-hematology and even specialty
care settings are worth considering. As advances
in therapy continue to evolve, it is imperative that
the adult health care workforce, and in particular
the adult primary care workforce, be adequately
prepared to anticipate needs and coordinate care
for these individuals. This chapter will focus on
major themes that highlight the unique needs for

young adults with SCD transitioning into adult
care.

This case discussion focuses on a young
woman who is furthering her education by
attending community college for the first time at
age 20. Assuming that she has completed her
secondary education, it is notable that she is
slightly older than the typical college-age fresh-
man. Children diagnosed with SCD are at risk for
frequent acute sickle cell crises requiring inten-
sive medical intervention that may begin in
infancy. As they age and schooling begins, these
episodes can result in missed days of school that
accumulate over time. Additionally, progressive
vascular changes in the brain can lead to stroke,
estimated to affect up to 10 % of children with
sickle cell anemia (HbSS or Sb[beta]0tha-
lassemia), with onset beginning in the first few
years of life [5]. Importantly, however, this
underlying process may manifest as silent cere-
bral infarction, with a clinical presentation that
may be subtle but that can affect brain function
nonetheless. For individuals who have already
had or who are at an increased risk of neuro-
logical complications, there is a significant risk
of new events, progression, and cumulative
cognitive and physical impairment unless
long-term treatment to address the underlying
SCD pathophysiology is undertaken.

Strategies have now been outlined to help not
only identify the risk of strokes but also to reduce
the risk of first and recurrent strokes, as will be
discussed in more detail in a later section of this
chapter. This young woman has received
evidence-based strategies including screening
with transcranial Doppler to identify an increased
risk of stroke and then use of transfusion therapy
to reduce this risk. Although transfusion therapy
is increasingly initiated in children before they
actually develop significant neurological com-
plications, and though most individuals are aware
of a history of overt stroke, it is not known from
this case study if the patient has sustained any
silent neurological injury. As such, neuropsy-
chological testing is indicated to provide insight
into specific cognitive abilities and potential
confounding psychological factors that affect
cognition, such as depression. If she has evidence
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of cognitive challenges or difficulty adjusting
socially given the age difference with her school
peers, vocational–educational counseling with
specialized educational planning might be help-
ful. An important challenge in this case is to
ensure that the patient can continue to receive
transfusion therapy to reduce the risk of further
neurologic damage. If resources to continue this
locally are unavailable or if she does not want to
continue transfusions, then other therapeutic
options such as use of hydroxyurea (HU) should
be considered. There is no data to support the
benefit of using HU together with chronic
transfusion therapy, since HU affects only the
endogenous red blood cells, which are replaced
by transfused red blood cells in an individual
receiving chronic transfusion therapy. If trans-
fusion therapy is continued, then the use of
medication to reduce iron overload will also need
to be addressed, along with the barriers she has
identified in medication adherence.

HU therapy in general has been proven to be
of significant benefit in individuals with sickle
cell anemia (HbSS or Sb[beta]0thalassemia),
reducing pain episodes [6], morbidity and mor-
tality [7, 8]. The National Heart, Lung, and
Blood Institute (NHLBI) has recently published
guidelines outlining the use of HU therapy for
individuals with sickle cell disease [9]. HU
therapy is recommended for adults with sickle
cell anemia (HbSS disease) who meet any of the
following conditions:
• 3 or more acute pain episodes in a year
• pain that is severe enough to impair quality of

life or daily functioning
• recurrent severe episodes of acute chest

syndrome
• severe anemia

There are no studies to demonstrate whether
HU can be safely substituted for transfusion
therapy for those individuals who have had a
stroke. However, a recent study demonstrated
that using HU was as good as transfusion therapy
for the prevention of a first stroke in individuals
with an abnormal transcranial Doppler, similar to
the young woman in this case [10].

There are several practical points when con-
sidering HU therapy. It is critical to educate

patients who are being considered for HU ther-
apy on the indications for and goals of therapy as
well as the need for long-term monitoring for
complications of therapy, including low white
blood cell (WBC) and platelet counts. Monitor-
ing includes baseline assessment of a complete
blood count (CBC) including differential, retic-
ulocyte count, fetal hemoglobin measurement,
kidney and liver function assessment, as well as
pregnancy testing for women [11], followed by
monthly assessments during dose adjustments
and every 2–3 month assessments when stable.
Dosages may need to be adjusted for renal dys-
function, not uncommon in adults with a history
of SCD, and should be titrated to threshold levels
of both platelets and neutrophil counts. Therapy
can be temporarily held if needed for recovery of
abnormally low blood cell parameters, as
described in the NHLBI guidelines [11]. A sys-
tematic review of adherence of predominately
pediatric patients with medications used in the
treatment of sickle cell disease, including HU
therapy, indicated that HU compliance was much
higher in the context of monitoring as a part of a
clinical drug trial (74–94 %); adherence in
studies that did not include intensive monitoring
as part of a clinical trial were much lower (49–
85 %) [12]. For young adults, many of whom are
on their own for the first time and experiencing
other new life changes, adherence may be even
more challenging. This may not be the case when
treatment is directed at improving symptoms
affecting quality of life in the short-term, such as
pain. However, among the young adult popula-
tion, preventing longer term complications of the
disease may not seem as compelling of a reason
to take medication requiring close monitoring.
Despite these challenges, HU therapy can be
prescribed and managed in primary care settings,
preferably in partnership with an adult hematol-
ogy specialist. Given the potential risks of HU
therapy, collaborative decision-making with
SCD patients, especially those of transition age,
is critical initially and should be followed by
adherence counseling at each office visit. Part-
nership with pharmacists to assist in this coun-
seling can provide added support.
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Another consideration is the impact of HU
therapy on reproductive decision-making. Young
adults are in a phase of life where entering into
intimate relationships and starting families may
be high priorities. Men and women are advised
against pregnancy when taking HU as it is
unclear if there are adverse effects on the fetus.
NHLBI guidelines suggest discontinuing HU
therapy if women become pregnant or in women
who are breastfeeding [9]. The young woman in
the case should be counseled about this and other
potential risks to her health with pregnancy [12].
Contraceptive options should be offered if she
expresses a desire to avoid pregnancy. NHLBI
guidelines note that all forms of contraception
can be considered, including estrogen-containing
contraceptives, as the benefits generally out-
weigh risks. However, if there is a history of
stroke or other thrombosis, this particular form of
contraception should be avoided.

If the young woman in this case prefers to
continue with transfusion therapy to reduce her
risk of stroke, resources to support this therapy
should be explored, including collaboration or at
least consultation with a sickle cell provider.
The NHBLI guidelines provide a consensus
protocol for monitoring transfusion therapy,
which generally entails transfusion of 1–2 units
of packed red blood cells (PRBCs) provided at
regular intervals, usually monthly, based on
hemoglobin values and intermittent monitoring
of HbS levels in the blood. As outlined in the
NHLBI guidelines, minor antigen-matched blood
is preferred to avoid the development of alloan-
tibodies that could preclude future transfusions.
Primary care providers may play a key role in
monitoring for evidence of iron overload and for
toxicities from iron chelation therapy.

Young adults with chronic conditions often
have hesitation at the thought of transferring care
from a pediatric specialty setting to primary care,
for fear that their primary care provider
(PCP) may not be as willing or able to care for
them due to a lack of familiarity with the con-
dition. Surveys of providers support there are
variable levels of comfort in dealing with sickle
cell disease [13]. This may be especially true for
individuals with less prevalent and lifelong

medical conditions such as SCD, where care is
often dependent upon an ongoing relationship
with a specialist. Stigmatization related to the
pain issues so interwoven with SCD is also a
concern. In this case, with the requirement for
frequent blood transfusions and a diagnosis of
one of the most severe forms of SCD, coordi-
nation of care with a hematology specialist is
crucial. Likewise, while guidelines now exist for
primary care management of HU therapy [9],
initiation in most settings still involves coordi-
nation with hematology. Over time, coordination
may also need to occur with other adult sub-
specialists as chronic medical conditions arise as
described in later sections of this chapter. To
capitalize on the gains that have been made in
SCD survival, it is prudent for adults with SCD
to have a primary care medical home where
routine health maintenance and general medical
care can be provided and care coordination can
occur. Support for accessing primary care and for
care coordination within the medical home
through community health workers or patient
navigators has been helpful in SCD care [14].

Overview of Sickle Cell Disease

Definition and Epidemiology

Though exact numbers are not known, it is esti-
mated that SCD affects anywhere from 70,000 to
140,000 individuals in the United States [11, 14–
16]. SCD is a group of blood disorders charac-
terized by the production of hemoglobin S
(HbS) due to a point mutation in the hemoglobin
b(beta)-globin chain gene. Newborn infants are
born producing fetal hemoglobin (HbF), though
within 6 months of life this transitions to pro-
duction of normal adult hemoglobin (HbA). For
infants with sickle cell disease, HbS is produced
instead of HbA. Individuals with the sickle
mutation in both b(beta)-globin genes (HbSS) or
those who have 1 gene with the sickle mutation
and 1 which does not produce any HbA (HbSb
[beta]0thalassemia) have the most severe forms
of the disease—often lumped together and called
“sickle cell anemia.” [10, 17]. Other individuals
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have one b(beta)-globin gene with a sickle
mutation and the other with a mutation producing
another abnormal hemoglobin (e.g., HbC) or
underproducing HbA (i.e., b[beta]+thalassemia).
The resulting conditions, HbSC and HbS
b(beta)+thalassemia, are generally milder with
less severe anemia. The presence of 1 sickle gene
and 1 normal hemoglobin gene results in sickle
cell trait, which does not cause any form of sickle
cell disease or hematological manifestations. In
this discussion, we will focus on SCD. SCD
disproportionately affects individuals of African
or Mediterranean descent, but is found in His-
panic populations and less commonly among
Caucasians as well. Approximately 1 in 2474
live births in the United States are of children
diagnosed with SCD (HbSS and HbSC) [2, 18].
It is important to remember, however, that
worldwide population shifts and demographic
migration patterns can affect local prevalence.

Throughout much of the twentieth century,
SCD was considered a disease of childhood, with
high infant mortality rates and few children liv-
ing into adulthood. However, the average life
expectancy of individuals with SCD has
increased over the last quarter century.
A prospective cohort study across multiple US
institutions from 1978 to 1988 indicates that the
average life expectancy of those diagnosed with
sickle cell anemia was 42 years for males and
48 years for females, 25–30 years shorter than
African Americans not affected by SCD [17]. For
those diagnosed with HbSC disease, the average
life expectancy was 60 years for males and
68 years for females. A prospective cohort study
of newborns affected by SCD published in 2010
revealed that almost 94 % of children affected by
the most severe forms of SCD (HbSS and HbSb
[beta]0) lived to 18 years of age, while
almost 99 % of those affected by HbSC and
HbSb(beta)+ lived to age 18. The authors note
that in this most recent analysis of the cohort, the
highest mortality rate now occurs in individuals
over the age of 18 years [16]. Cohort data from a
40-year longitudinal study suggest a projected
average life expectancy of 53 years for those

with HbSS if born after 1975—a 16-year
improvement over those born before that date
[19], though still significantly shorter than Afri-
can Americans without SCD.

Pathophysiology and Natural History

The abnormal hemoglobin that is produced in
individuals affected by SCD causes reversible
deformation of red blood cells (“sickling”) due to
polymerization of the hemoglobin molecules
within the cell after oxygen is released. This
phenomenon causes the red blood cells to sustain
membrane damage that promotes adhesion to
microvascular endothelium, even when unsick-
led, leading to vasoocclusion, which can in turn
lead to disruption or complete blockage of nor-
mal blood flow to tissues and organs [2]. Sickled
red blood cells are also fragile and may easily
hemolyze, severely reducing their lifespan and
producing a chronic hemolytic anemia. This
ongoing adhesion to vascular endothelium, toxic
effects of hemoglobin and iron released from
lysed red blood cells, and ischemia created by
intermittent vasoocclusion result in a continuous
cascade of inflammation, activation of white
blood cells, platelets, and endothelial cells
through complex biochemical processes, leading
to progressive vascular damage. Over time,
cumulative vascular and end organ damage can
lead to secondary comorbidities and, ultimately,
premature death. Relatively abrupt, more exten-
sive vasoocclusion of the microvasculature in a
given area can occur episodically, resulting in the
characteristic sickle cell “pain crisis” and other
acute complications such as acute chest
syndrome.

The only known cure for SCD is a bone
marrow transplant, though this option is limited
by availability of matched donors, and the opti-
mal approach in adults is still under investiga-
tion. Advances in diagnosis and therapy have led
to an increasing range of options to help prevent
complications and reduce morbidity. These
advances have also been important factors in
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increasing survival rates. Important milestones
have included the use of prophylactic penicillin
in children to reduce morbidity and mortality
from life-threatening infections, the introduction
of transcranial Doppler ultrasounds to predict
stroke risk, the use of blood transfusion as a
therapeutic measure, iron chelation therapy to
reduce morbidity from iron overload, and the
introduction of oral HU therapy to improve
outcomes. The NHLBI published guidelines in
2014 that detail the use of most of these thera-
pies, based on a review of available highest level
evidence [11].

Common Clinical Issues for Adults
with Sickle Cell Disease

SCD is a lifelong medical condition, the clinical
manifestations of which begin shortly after birth
as protective levels of fetal hemoglobin decline.
Infants and young children present with acute
complications of SCD in an episodic fashion.
However, as individuals age, these episodic
presentations lead to cumulative damage to the
organ systems most commonly affected by the
vascular pathology of SCD, including the brain,
lungs, and kidneys. In addition to treating acute
complications such as pain crises and acute chest
syndrome, chronic organ system disease must be
managed just as it would be for those individuals
without SCD. Further, strategies to manage the
symptoms of acute episodes of pain may need to
be altered or adjusted as a result of accumulated
chronic organ damage. Because of the advancing
complexity of disease over time, a multidisci-
plinary team approach and involvement of mul-
tiple specialists involved in care decisions
becomes increasingly important over time.
Notably, the role of the adult primary care pro-
vider, particularly as pertains to addressing adult
preventive care recommendations, is central to
the coordination of this care. This section will
review several of the most prevalent issues
observed among the adolescent and young adult
population of individuals living with SCD.

Chronic Pain

Pain is a hallmark of SCD and a symptom that
significantly impacts quality of life. It is among
the most recognizable symptoms associated with
SCD. While certainly acute pain episodes are a
classic presentation, pain is listed intentionally
here as a common chronic condition to highlight
the variety of pain presentations that can be seen
in SCD from childhood into adulthood. Specifi-
cally, the pain pattern experienced in infants and
children can evolve into a chronic pain syndrome
by the time an individual reaches adulthood as
cumulative organ damage occurs. Complications
such as avascular necrosis, arthritis, chronic skin
ulceration, peripheral neuropathy, or organ
infarction often result in chronic pain conditions
that can underlie acute pain episodes. Both fre-
quency and severity of pain have been associated
with mortality [17]. Management plans for pain
that were established with pediatric medical
providers are at risk of being interrupted during
the transition period into young adulthood and
may require modification throughout adulthood
to optimize pain management.

While HU therapy can reduce the frequency
of acute complications and hospitalizations, it is
not indicated for the treatment of chronic pain.
Patients must often rely on opioid pain medica-
tions that are administered in an acute care set-
ting and need help in managing their pain
regimens upon discharge to an outpatient setting.
Use of opioid analgesics can lead to frustration in
both patients and providers, with patients too
often labeled as drug seeking and providers
concerned about addiction and abuse while
challenged by the difficulty of accurate pain
assessment [20]. It is necessary to acknowledge
both perspectives and the important role of trust
in a treatment relationship, as reliance on opioids
can erode that trust [21]. While opioid pain
medications are commonly used, adjunctive
therapies such as nonsteroidal anti-inflammatory
therapies, neuropathic pain regimens, and other
medications and treatment approaches indicated
for chronic pain should also be considered. As
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with other chronic pain syndromes, addressing
the emotional toll and distress associated with
living with a chronic disease are paramount. This
often requires a multidisciplinary team.

Approaches utilized in the management of
other chronic pain syndromes should be consid-
ered in individuals with SCD. In addition to the
aforementioned strategies, these include focusing
on functional goals, use of pain treatment
agreements, provision of care with a medical
home approach to avoid multiple prescribers of
pain medications, and considering and address-
ing causes of pain other than SCD. There has
been a growing focus in the literature about the
role of supporting self-efficacy and
self-management [21–23], although very few
interventions have been described or tested to
clarify their role in treatment. Much can be
learned from patients themselves. For example, 1
study highlighted differences in pain manage-
ment strategies utilized by those with lower
hospital use compared to those with higher hos-
pital use [20]. Specifically, helpful patient
strategies included increasing knowledge of the
disease process, maintaining a stable provider
relationship, engaging in a provider–patient
relationship that is viewed as a partnership,
documenting evidence of symptoms, use of
adjunctive modalities such as heat or massage,
improving nutrition and hydration, and exercise.

Pulmonary Issues

Acute chest syndrome is a potentially
life-threatening event that occurs when acute
vasoocclusion occurs in the microvasculature of
the lung, with resulting capillary leak and
ischemia. Preexisting asthma can worsen out-
comes for pulmonary complications, and asthma
has been described itself as being a predictor of
mortality [2]. Over time, repeated damage to the
pulmonary microvasculature can result in pul-
monary hypertension (PH), even in the absence
of a history of acute chest syndrome. The
prevalence of PH in individuals with SCD has
been estimated at around 6–11 % [24]. The
American Thoracic Society (ATS) has set forth

guidelines to help delineate both the diagnostic
approach to and management of PH in sickle cell
disease, including the requirement of right heart
catheterization to make an accurate diagnosis of
PH in individuals with SCD [24]. Key points of
the published guidelines include assessment of
cardiopulmonary status with careful history tak-
ing, physical examination, and testing such as
echocardiography. An elevated tricuspid regur-
gitant jet velocity (TRV) on echocardiogram is
associated with an increased risk of early mor-
tality, even in the absence of pulmonary hyper-
tension. The ATS guidelines recommend the
initiation of HU therapy for individuals with this
finding [25], although there is no direct evidence
that this intervention reduces mortality.
Echocardiography to assess tricuspid regurgitant
jet velocity is recommended, with referral to a PH
specialist if TRV > 2.5 m/s is detected. For the
primary care provider focused on preventive
health, it is critical to assess smoking status, treat
nicotine dependence, and ensure that appropriate
preventive measures are taken to reduce overlap-
ping pulmonary morbidity from non-SCD causes,
such as asthma or infection with influenza virus or
pneumococcal infection. The Advisory Committee
on Immunization Practices (ACIP) regularly
updates recommendations for vaccinations for
adults without splenic function, which includes
individuals with HbSS/Sb(beta)0thalassemia [25].

Renal Issues

The kidney is a target organ affected by many
vascular diseases including SCD. The kidney is
highly metabolically active and the local envi-
ronment of the kidney may predispose this organ
system in particular to red cell adhesion,
endothelial activation, intermittent ischemia, and
reperfusion injury [26], resulting in a cycle of
worsening blood flow to the kidney and glo-
meruli. This can initially result in hyperfiltration
of the kidneys and over time lead to glomeru-
lopathies. Proteinuria in the form of albuminuria
is commonly the clinical manifestation of chronic
SCD kidney damage, and hypertension can also
result. In youth under the age of 21 years, the
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prevalence of albuminuria has been estimated to
be as much as 26 % [26], but in older adults
prevalence increases. As with other conditions
that cause protein-losing nephropathies,
angiotensin-converting enzyme (ACE) inhibitors
and angiotensin receptor blockers are recom-
mended when proteinuria is present [26]. Addi-
tionally, it is important for hypertension to be
appropriately managed, as this can lead to
worsening renal function over time. Management
principles are similar to the general population
with hypertension, though care should be taken
to avoid dehydration due to diuretic medications.
It is possible the HU therapy may provide renal
protective benefits in SCD [26], but data are
lacking and further research is needed.

Brain-Related Issues

In the brain, cerebral infarcts may lead not only to
clinically symptomatic strokes but small silent
infarcts as well. These silent infarcts can lead to
progressive cognitive decline and pose educational
challenges for children. One of the major thera-
peutic advances of the last few decades has been
the ability to predict risk of strokes in children
using transcranial Doppler (TCD) imaging, per-
mitting an opportunity for primary prevention of
strokes [27]. It is now recommended that children
with sickle cell anemia (HbSS disease) begin
screening for stroke using TCD at the age of
2 years and continue annual screening until the
age of 16 years [11]. When evidence of abnor-
mally elevated transcranial velocities are found,
referral to a specialist for consideration and initi-
ation of red blood cell transfusion therapy should
be made [11]. This is largely based on clinical
trials that demonstrated significant reductions in
stroke risk in individuals receiving regular trans-
fusion therapy compared to no transfusion therapy
[27, 28]. For prevention of strokes, chronic red
blood cell transfusion therapy, with the goal of
reducing the percentage of HbS relative to normal
hemoglobin, has become the standard treatment
[5]. The introduction of HU therapy, which
increases the proportion of fetal hemoglobin in the
blood, has been shown to be an alternative strategy

to reduce the risk of some SCD complications [6].
The Stroke with Transfusions Changing to
Hydroxyurea (SWiTCH) randomized
non-inferiority trial evaluated HU as an alternative
therapy for recurrent (secondary) stroke preven-
tion. The trial found that while the incidence of
recurrent strokes was similar for HU therapy ver-
sus chronic transfusion, HU did not confer any
advantage in reducing the main complication of
chronic RBC transfusion therapy, which is iron
overload [29]. However, a primary prevention
study comparing continued chronic transfusion
therapy to the use of HU for children with an
abnormal transcranial Doppler recently demon-
strated that HU is non-inferior to chronic transfu-
sion therapy [10]. Thus, HU has now been
demonstrated to be an alternative for adults such as
our young adult patient who is on transfusion for
an abnormal TCD, and it may be an alternative for
adults who have a history of overt childhood
stroke for whom transfusion therapy may not be
possible [11].

Ophthalmologic Complications

The visual manifestations of SCD are varied and
depend on the area of the orbital blood supply
that is affected. Presentations can range from
conjunctival vessel dilation, orbital cellulitis,
atrophy or irregularity of the iris, retinal artery
occlusion, glaucoma, angioid streaks, and pro-
liferative sickle retinopathy (PSR) [30]. PSR has
been well described and characterized [30] and
can lead to both vitreous hemorrhage and retinal
detachment, which are the primary mechanisms
through which visual loss occurs. PSR and other
eye diseases associated with SCD can be identi-
fied by an eye specialist and treatments are
available. Yearly eye exams are recommended.

Immune-Related Concerns

Splenic sequestration of sickled red blood cells
results in splenic infarction and functional asplenia
within the first 1–2 years of life in children with
HbSS/Sb(beta)0thalassemia, leading to high risk
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for overwhelming bacterial infections. Death from
bacterial sepsis has traditionally been a major
cause of mortality in infants and young children
with HbSS/ Sb(beta)0thalassemia, until the use of
prophylactic penicillin in early childhood was
demonstrated to markedly reduce life-threatening
infections [31]. There are no data supporting the
use of this prophylaxis into adulthood, however. In
patients with HbSC and HbSb(beta)+thalassemia,
the spleen is often not infarcted early in childhood.
These individuals may have an enlarged spleen
and may experience episodes of acute splenic
sequestration and infarctions. Chronic subclinical
repeated insults to the spleen and splenic seques-
tration can lead to functional asplenia in these
patients. Immunization recommendations in adult
patients include coverage with pneumococcal
vaccinations, both 23-valent and 13-valent vacci-
nes [11]. Additionally, for individuals that have
received or are receiving blood transfusion ther-
apy, screening should occur for hepatitis C.

Pregnancy/Genetic Counseling

Knowledge about the type of sickle cell disease
is key for both provider and patient. Young men
and women should fully understand their own
risk of having offspring with SCD or sickle cell
trait. Those affected with sickle cell disease will
pass on an abnormal hemoglobin gene. This
would be a HbS gene if they have HbSS, or it
could be a gene for another abnormal
hemoglobin-like HbC if they have HbSC disease.
If actively planning a family, they should not
assume that they are without risk of having off-
spring affected by SCD if their partner is not
having symptoms of SCD, as they may have
sickle cell trait or another abnormal hemoglobin
trait (e.g., HbC or b[beta]-thalassemia) that could
lead to a form of sickle cell disease. Appropriate
testing (complete blood count and hemoglobin
electrophoresis) of the partner is needed to be
able to provide specific genetic counseling.
Women with HbSS/Sb(beta)0thalassemia have
higher rates of pregnancy complications and may
experience increased episodes of sickle cell pain

[32]. These high-risk pregnancies should be
comanaged by obstetrical and specialty providers
with knowledge of sickle cell disease.

Special Circumstance: Pain
Management in the Young Adult

The management of adolescent and young adult
patients with chronic pain presents special chal-
lenges for primary care providers. Defined as “pain
that recurs or persists over a period of at least three
months or more,” chronic pain is a common
problem affecting 15–25 % of adolescents and
young adults [33–35]. Chronic pain in adolescents
and young adults increases with age, with females
reporting more severe pain and reporting it more
frequently than males [36]. Common causes
include headaches, abdominal pain, limb pain, and
back pain [37], with many adolescents reporting
pain at multiple sites [34]. Adolescents report that
living with chronic pain affects multiple aspects of
life, including school, play, and sleep [37–39].
Parents are also affected, with increased rates of
mood disorders and stress of parenting among
parents of adolescents with chronic pain [40, 41].

In response to increasing advocacy about
management of pain, providers are prescribing
controlled substances to adolescents and young
adults at a rate that has doubled in the last
14 years. A review of more than 2 million visits
between 1994 and 2007 found the rate of pre-
scription of controlled substances for adolescents
increasing from 6.4 to 11.2 % and for young
adults from 8.3 to 16.1 % [42]. This is concerning
given that adolescents and young adults are the age
group most likely to abuse controlled substances
[43–45]. In fact, the nonmedical use of controlled
substances has surpassed the use of all illicit sub-
stances other than marijuana [43]. One study found
an estimated lifetime medical use of opioids
among US high school seniors of 17.6 % and
lifetime nonmedical use of 12.9 % [46]. Further
complicating management, young adults in par-
ticular have decreased use of preventive care ser-
vices, limiting a proactive, comprehensive
management approach [47].
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Assessment

A structured approach to chronic pain assessment is
recommended by the American Pain Society and
American Association of Pain Management’s
clinical guidelines published in 2009 [48]. Stan-
dardized pain assessment instruments such as pain
intensity self-report scales, including the visual
analog scale [49] and the Faces Pain Scale-Revised
[50], as well as pain questionnaires such as the
Varni/Thompson Pediatric Pain Questionnaire [51],
are well-established and recommended for use in
the adolescent age group [52]. Despite the recog-
nition of the negative impact of chronic pain on
multiple dimensions of life, however, few struc-
tured assessments address domains beyond pain
such as functional status or social and educational
functioning [53]. One such instrument is the Bath
Adolescent Pain Questionnaire [54]. Psychological
assessment with instruments validated for use in
adolescents and young adults, such as the Beck
Depression Inventory [55] or the Center for Epi-
demiologic Studies-Depression Scale [56], is par-
ticularly important due to the high rate of comorbid
mental health diagnoses in the chronic pain popu-
lation, especially among those prescribed opioids
[57]. Likewise, assessment of risk for opioid abuse
—for example, with the Opioid Risk Tool or Brief
Risk Assessment [58, 59]—can help identify
patients for whom prescription of controlled sub-
stances might be particularly hazardous.

Management

A multimodal treatment strategy that addresses
the multiple impacts of chronic pain on the lives
of adolescents and young adults is needed. Best
results are achieved with an interprofessional
(IP) approach [60], although access to IP team
members is often limited in primary care settings
[61]. Collaborative decision-making with
patients and families can improve adherence to
treatment plans and self-management. In partic-
ular, education and support for behavioral chan-
ges in lifestyle habits that affect pain—such as
sleep, exercise, diet, and stress management—are
critical, but may not be provided at home by

parents or in the office by providers. Innovative
approaches to self-management incorporating
technology and tailored to adolescents and young
adults may increase effectiveness [62, 63]. Psy-
chological therapies including cognitive behav-
ioral therapy, relaxation training, and
biofeedback have also been found effective in
adolescents and young adults [64].

Medication use can be guided by the type of pain
being experienced, co-morbid conditions, especially
mood disorders, and effectiveness of
non-pharmacologic therapies. A challenge in medi-
cation use in adolescents and young adults is that
most evidence is extrapolated from studies on adults.
Some uses for common pain syndromes that have
been studied in adolescents and young adults include
acetaminophen, ibuprofen, and sumatriptan nasal
spray for headache [65, 66] and famotidine, pizo-
tifen, and peppermint oil in recurrent abdominal pain
[67]. Opioids specifically have little long-term role in
the management of chronic nonmalignant pain in
adolescents and young adults [68]. Education on
medication safety for adolescents and young adults
and their families is needed, as adolescents and
young adults have decreased awareness of safe use
of over-the-counter medications and increased risk of
abuse, diversion, and overdose of controlled sub-
stances [42]. Invasive treatments such as injections,
nerve blocks, and neurostimulators are rarely used in
younger age groups relative to adult practice [68].

Conclusion

Chronic pain in adolescents and young adults
benefits from a structured approach with use of
standardized assessments and a multimodal
treatment plan determined in partnership with
adolescents and young adults and their support
people. An awareness of the abuse potential of
controlled substances is warranted to manage
pain without increasing risk. Attention to primary
prevention (preventing injuries or overuse that
could lead to pain problems) and secondary
prevention (minimizing progression of acute to
chronic pain through effective treatment and
follow up) is also in the realm of primary care
(“Appendix”).
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Appendix

Sickle cell disease (SCD) fact sheet

Definition Healthy newborn infants are born with fetal hemoglobin (HbF), which transitions to normal
adult hemoglobin (HbA) within 6 months of life.
Sickle cell disease (SCD) is a group of blood disorders characterized by the presence of
hemoglobin S (HbS) instead of normal HbA due to a point mutation in the hemoglobin b(beta)-
globin chain gene. Disease classification depends upon the specific combinations of abnormal
hemoglobin present:
• The most severe forms of SCD are HbSS (sickle mutation in both b[beta]-globin genes) and
HbSb(beta)0thalassemia (sickle mutation in one gene and absent production of HbA in the
other gene)
• These are also referred to as “sickle cell anemia”

• Less severe forms of SCD include HbSC (sickle mutation in 1 gene and another mutation
causing abnormal hemoglobin in the other gene) and HbSb(beta)+thalassemia (sickle mutation
in 1 gene and underproduction of HbA in the other gene)

Prevalence SCD disproportionately affects individuals of African or Mediterranean descent, approximately
1 in 2474 live births in US
• It can be found, however, in Hispanic and Caucasian populations
• Demographic shifts affect local prevalence

Survival rates into adulthood are increasing

Pathophysiology Disease manifestations are results of polymerization of abnormal red blood cell
(RBC) hemoglobin in low oxygen states
• Leads to deformation (“sickling”) of RBC
• Can lead to RBC membrane deformation and vascular wall adhesion even when not sickled
• Leads to fragility and decreased RBC lifespan, chronic hemolytic anemia of varying severity

• Continuous cascade of inflammation, activation of white blood cells, platelets, and endothelial
cells through complex biochemical processes affect microvascular blood flow
• End organ damage results

Symptoms Individuals are at heightened risk for important chronic conditions as they age, including:
• Chronic pain syndromes, acute or chronic pain episodes
• Pulmonary hypertension
• Chronic renal disease, hypertension, proteinuria
• Strokes, silent cerebral infarctions affecting brain function
• Proliferative sickle retinopathy, visual loss
• Functional asplenia
• Iron overload in organs if receiving chronic transfusion therapy

Challenges in
transition

The transition from pediatric to adult phase of life is known to be associated with increased
SCD complications
The use of beneficial therapies to manage SCD complications may also be underutilized in
affected adults
Many adult health care providers, especially primary care providers, are unfamiliar with the
care of those living with SCD. Stigma and lack of trust are key issues when chronic pain is
involved

Helpful resources • Sickle Cell Disease Association of America (resources for patients and family members, may
include local chapters in communities throughout the US): http://www.sicklecelldisease.org

• Sickle Cell Adult Provider Network (resources for health care providers, includes links to
connect with SCD experts):
http://www.scapn.net/ohana

• National Heart, Lung and Blood Institute Sickle Cell Disease Guidelines (developed by expert
panel): http://www.nhlbi.nih.gov/health-pro/guidelines/sickle-cell-disease-guidelines
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17Solid Organ Transplantation

Heather Stewart and Eva Waite

Case Presentation

O.T. is a 21-year-old patient, status post-renal
transplantation, presenting for evaluation in the
process of transitioning to an adult primary care
provider (PCP). Her general pediatrician is
located in a nearby suburban practice. The
patient does not bring any records with her to the
appointment but is accompanied by her mother,
who is a single parent with one other child. When
the patient is asked what her concerns are, she
denies any. When addressed, the patient’s mother
states that she is concerned about her daughter
transitioning to a new doctor and also that her
daughter has been missing her periods recently.

O.T.’s history is significant for renal trans-
plantation at the age of 6 years. The primary
diagnosis necessitating the transplantation is

unknown by the patient and her mother. She has
been underweight “since before her transplanta-
tion” and has a gastrostomy tube (G-tube) in
place for nutritional supplementation. She has
hypertension for which she takes amlodipine and
labetalol. Additionally, she is taking tacrolimus
as her chronic immunosuppressive agent. She
also has a history of depression for which she is
not currently receiving any treatment. Her review
of systems is remarkable for irregular menses for
the last several months. Her social history is
remarkable for no toxic habits. She does have a
boyfriend at college but denies having been
sexually active. O.T. is currently in her last year
of college, pursuing a degree in graphic art
design, though she is not sure what she will do
when she graduates. Her family history is nega-
tive for hypertension and kidney disease.

Her physical exam is remarkable in that the
patient makes limited eye contact and is poorly
engaged, having deferred to her mother
throughout the entire collection of her medical
and social history. Her blood pressure (BP) is
126/72, and body mass index (BMI) is low at
16.8 kg/m2. Her head, eyes, ears, nose, and
throat (HEENT) exam is remarkable for jaw
opening that is limited but with no associated
discomfort. Cardiopulmonary exam and periph-
eral pulses are normal. She has an intact G-tube
in her left upper quadrant and a palpable pelvic
kidney in the right lower quadrant. Her skin
exam is normal with a few healed surgical scars
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but no abnormal nevi. Her musculoskeletal exam
is normal and her neurologic exam is non-focal.

Case Discussion

In caring for a patient with a solid organ trans-
plant, it is critical to monitor for and treat the
sequelae of the medications used for immuno-
suppression. In addition, it is important to mon-
itor for the recurrence of the underlying disease
that necessitated transplantation. Initially after
the transplant procedure, the greatest concern is
for infection due to surgical complications or
viral infections. As the patient becomes further
removed from the transplant, as in this case, the
risk for infection is less of an issue. Though the
transplant patient is at risk for the usual bacterial
or viral infections typically experienced by the
general population, the infections can become
more serious due to the immunosuppression.
More importantly, the immunosuppressant med-
ications required to maintain the transplanted
organ often result in a number of metabolic
sequelae. These include an increased risk for
diabetes mellitus, hyperlipidemia, hypertension,
and gout and, as a result, an increased risk for
cardiovascular disease as the patient ages.
Patients also often develop chronic kidney dis-
ease (CKD) over time due to the effect of cal-
cineurin inhibitors (CNIs) on the kidney. The
PCP’s goal will be to monitor for these adverse
affects in comanagement with the transplant
team. Additionally, the PCP typically assumes
the primary management of secondary hyper-
tension, diabetes, or gout. Providers should
always consider possible drug interactions with
the patient’s transplant regimen and to avoid
medications that can decrease the effectiveness of
the immunosuppressant or increase its toxicity to
the patient. In addition, the PCP will need to
monitor the effects of the immunosuppressant
medications on continuing development of bone
and reproductive health. Finally, the PCP will be
responsible for routine health maintenance with
increased vigilance for the special screening

recommendations for solid organ transplant
patients, such as skin cancer screening.

In this particular case it will be beneficial for the
PCP to engage with both the patient and the par-
ent. A primary goal should be to encourage the
patient to become a more active participant at
future visits. Her limited eye contact may be due to
shyness but might also be a sign of underlying
developmental delay or depression. Screening with
the patient health questionnaire-2 (PHQ-2) would
be appropriate at this initial visit. Her irregular
menses might be attributable to undernutrition as
indicated by her low body mass index, an
unplanned pregnancy, or hormonal dysfunction. It
would be prudent to evaluate with a pregnancy test
at the initial visit, and if negative, discuss appro-
priate forms of contraception. She would benefit
from consultation with a nutritionist to evaluate her
feeding regimen and to ensure that she is receiving
adequate calories from oral intake and supple-
mentation with her G-tube feeding regimen. Her
limited jaw mobility should also be addressed as it
could also be limiting her ability to chew and
consume adequate calories. Finally, given her
nutritional status and irregular menses, it would be
appropriate to check serum thyroid, androgen, and
prolactin hormone levels.

If O.T. is interested in contraception it will be
important to choose the method that is safest for
her in the context of her medical conditions.
Since O.T. has hypertension, she should proba-
bly avoid agents containing estrogen, leaving
progesterone-only agents as her lone option for
hormonal contraception. Initially, one might
consider the use of depot medroxyprogesterone
acetate (DMPA), as it is a reliable form of con-
traception and is associated with weight gain.
However, it is associated with osteopenia and
should probably be avoided in an undernourished
patient with a likely history of metabolic bone
disease from kidney dysfunction. For this reason
oral progesterone pills alone might be the best
option. She could also be counseled on the risks
and benefits of an intrauterine device (IUD),
since she is more than 2 years post transplant, as
well as the appropriate use of barrier methods.
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Overview

Prevalence and Epidemiology

The optimal treatment for eligible patients with
end-stage kidney disease (ESKD) that offers
improved patient survival, reduced morbidity,
improved quality of life, and economic savings
compared to dialysis is kidney transplantation.
Pediatric kidney disease affects children of all
ages, and with the various renal replacement
therapies available, including dialysis and trans-
plantation, these patients are expected to survive
into adulthood. Advances in the medical and
surgical care of kidney transplant recipients
including the judicious use of antibiotics, the
improved understanding of the immunobiology
of rejection, and advances in immunomodulatory
medications for the treatment of rejection and use
in maintenance immunosuppression have
undoubtedly played a role in the success of
patient and allograft survival.

In the United States, the incidence of ESKD in
children has been slowly decreasing. As of 2012,
there were 7522 children between the ages of 0
and 19 with prevalent ESKD [1]. Of these chil-
dren, kidney transplant was the most common
modality of renal replacement therapy (5485
[72.9 %]), followed by an essentially equal dis-
tribution of hemodialysis (1138 [15.1 %]) and
peritoneal dialysis (899 [12.0 %]). The number
of pediatric patients living with a kidney trans-
plant has more than doubled since 1988, with
5485 children transplanted in 2012. The first-year
deceased- and living-donor transplant outcomes
have steadily improved over the last 20 years. In
2011, the most recent reporting year, the
first-year mortality rates for both deceased-donor
(probability of graft failure 0.05 and death 0.01)
and living-donor (probability of graft failure 0.04
and death 0.01) pediatric transplant recipients
were the same [1].

Kidney transplantation is not a cure. The
Organ Procurement and Transplantation Network
(OPTN)/Scientific Registry of Transplant
Recipients Annual Data Report notes that the

conditional 1 year graft half-life for
deceased-donor (DD) kidneys is estimated at
12 years and for living-donor (LD) kidneys it is
estimated at 16 years [2]. Overall, the number of
pediatric kidney transplants peaked in 2005 at
899 and remained steady at approximately 750
over the subsequent 3 years [2]. Since 2006, the
number of DD transplants has exceeded the
number of LD transplants; in 2013 there were
474 DD transplants and 279 LD transplants [2].
This is partly due to the implementation of
allocation policy known as Share 35. This policy
was implemented September 2005 and awarded
pediatric priority for donors less than 35 years of
age.

Pathophysiology, Risk Factors,
and Transplantation Complications

The major indications for kidney transplantation
in childhood are congenital abnormalities of the
kidney and urinary tract (CAKUT), congenital
nephrotic syndrome, polycystic diseases, and
neonatal kidney injury/cortical necrosis due to
thrombosis.

More than one-third of pediatric patients with
ESKD have comorbidities, including cerebral
palsy, heart disease, chromosomal abnormalities,
a syndromic diagnosis, and developmental delay,
which may adversely impact the patient’s quality
of life and overall prognosis following kidney
transplant [1].

Post-transplantation patients are at an
increased risk of allograft dysfunction, rejection,
infection, bone metabolic problems, cardiovas-
cular disease, dyslipidemia, type II diabetes,
growth delay, malignancies, alteration in neu-
rocognitive development, poor adherence to
medication, and decreased quality of life. The
major cause of graft loss is patient death, mainly
due to complications related to cardiovascular
disease, infection, and malignancy. The patient’s
transplant status and long-term immunosuppres-
sion can impact routine primary care issues and
recommended algorithms.
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Conditions Associated with Solid
Organ Transplant

Hypertension

Hypertension (HTN) is quite common in kidney
transplant recipients and is associated with an
increased risk of graft failure. Epidemiologic
studies indicate that 50–90 % of kidney trans-
plant patients either have hypertension or are on
antihypertensive medications [3]. Most recipients
require two or more antihypertensive medica-
tions to achieve target BP goals. The major goals
of antihypertensive therapy after transplant are to
preserve kidney function and to decrease car-
diovascular risk. After kidney transplantation,
poorly controlled blood pressure has been shown
to be an independent risk factor for cardiovas-
cular disease (CVD) and is also associated with
an increased risk of graft failure [4].

There is no universal agreement as to the
optimal BP goals in kidney transplant recipients.
However, the kidney disease outcomes quality
initiative (KDOQI) clinical practice guidelines on
hypertension and antihypertensive agents in
CKD recommend reduction of blood pressure in
kidney transplant patients to less than
130/80 mmHg, with lower targets in patients
with proteinuria [5]. The kidney disease:
improving global outcomes (KDIGO) clinical
practice guidelines for the care of the kidney
transplant recipient include guidelines for the
management of hypertension. These guidelines
emphasize that target BPs in kidney transplant
recipients should be similar to those provided by
“The Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure” [6].

The KDIGO guidelines acknowledge that
different targets should be set according to the
method of BP readings—home readings versus
office versus ambulatory blood pressure moni-
toring [7]. Home readings are usually 5–
10 mmHg lower than office readings; night-time
readings often 10 to 15 mmHg lower [7]. Loss of
the nocturnal systolic BP dip is associated with
higher left ventricular mass index, increased
cardiovascular events, lower allograft function,

and increased risk of allograft failure after kidney
transplantation [8, 9].

Post-transplantation hypertension arises from
a variety of factors. Some of these factors may
have originated pre-transplant while others are
related to immunosuppressive medication effects
or post-transplant complications. Pre-transplant
factors include increased vascular stiffness and
vascular calcification. Dialysis patients have
functional and structural alterations in their
arterial walls leading to increased vascular stiff-
ness. Vascular calcifications also develop in the
ESKD population due to deranged
calcium-phosphorus metabolism/secondary renal
hyperparathyroidism. Post-transplant factors
include delayed or poor allograft function, vol-
ume overload, presence of native kidneys, and
transplant renal artery stenosis. Delayed graft
function (DGF) is a risk factor for post-transplant
hypertension. DGF results in the kidney’s
decreased ability to excrete sodium, which con-
tributes to a lag in daily sodium excretion, salt
and water retention, rightward shift of the pres-
sure natriuresis curve, and an increase in blood
pressure [10, 11]. Native kidneys induce hyper-
tension via renin secretion or through increased
sympathetic nerve activity. The overall preva-
lence of hypertension associated with native
kidneys is unknown. Studies have noted that
bilateral native nephrectomies in patients with
resistant hypertension can lead to the improve-
ment in BP control in most but not all patients.
Native nephrectomies are not commonly per-
formed in the recent decades, likely due to
improved antihypertensive drug therapies [10,
11]. Transplant renal artery stenosis (TRAS)
increases BP by activation of the
renin-angiotensin-aldosterone system (RAAS),
leading to systemic vasoconstriction and increase
in sodium and water retention. Significant TRAS
can be refractory to medical management and can
contribute to unexplained worsening of allograft
function [10, 11].

The immunosuppressive medications most
often used in transplant, especially CNIs and
prednisone, can potentiate hypertension. CNIs, the
mainstay in the prevention of allograft rejection,
cause widespread arterial vasoconstriction, thereby

262 H. Stewart and E. Waite



increasing systemic vascular resistance. CNIs also
cause vasoconstriction of the afferent arteriole
leading to a reduction in glomerular filtration rate
(GFR), thereby leading to an increase in tubular
sodium reabsorption. Prednisone-induced hyper-
tension has been attributed to the activation of free
mineralocorticoid receptor promoting sodium and
water retention.

All classes of antihypertensive agents can be
used to lower blood pressure in kidney transplant
patients. Due to the paucity of data favoring any
particular antihypertensive class, both KDOQI
and KDIGO guidelines do not specify any indi-
vidual class of antihypertensive medication for
the treatment of post-transplant hypertension.
When selecting a particular class of antihyper-
tensive as the initial treatment of post-transplant
hypertension, it is practical to consider the pres-
ence or absence of proteinuria, diabetes mellitus,
allograft dysfunction, volume overload, and risk
factors for cardiovascular events. It is also
important to become familiar with the interac-
tions between antihypertensive and immunosup-
pressive agents. While calcium channel blockers
are useful, it is important to avoid the
non-dihydropyridine group, such as diltiazem
and verapamil. These drugs are potent inhibitors
of the cytochrome p450 system and increase CNI
levels. The dihydropyridine class, nifedipine XL,
amlodipine and isradipine, are often used since
they do not affect GFR or electrolyte balances.
They can, however, potentiate gum hyperplasia.
Angiotensin converting enzyme (ACE) inhibitors
and angiotensin II receptor blockers (ARBs) are
useful if a patient has proteinuria, but renal
function and electrolytes must be monitored as
they can decrease GFR and cause significant
hyperkalemia. Beta blockers such as labetalol
and carvediol can be useful in diminishing
headaches caused by CNIs. Diuretics are partic-
ularly effective in volume-dependent hyperten-
sion and can be useful in the setting of
hyperkalemia. Alpha blockers are less commonly
used due to problems with hypotension. Central
agents, such as clonidine, can be used as
second-line therapy, especially when compliance
may be improved with use of the weekly trans-
dermal patch form [12].

New-Onset Diabetes After Transplant
(NODAT)

New-onset diabetes after transplantation
(NODAT) refers to the occurrence of diabetes in
previously nondiabetic persons after organ
transplantation. NODAT occurs in an estimated
30 % of patients within the first 3 years after
transplantation. The majority of NODAT cases
appear during the first 6 months after transplan-
tation, when patients are treated with high doses
of immunosuppression. International Consensus
Guidelines on NODAT were published in 2003,
recommending that NODAT be diagnosed based
on the American Diabetes Association
(ADA) criteria for type 2 diabetes [13]. Criteria
are namely hemoglobinA1C (HgA1c) � 6.5 %;
or fasting plasma glucose of � 126 mg/dL; or 2
h plasma glucose level of � 200 mg/dL after an
oral load of 75 g of anhydrous glucose; or ran-
dom plasma glucose level of � 200 mg/dL plus
the presence of symptoms.

NODAT is associated with increased morbid-
ity, mortality, and healthcare costs. Besides the
traditional risk factors for type 2 diabetes mellitus
(age, obesity, family history, and ethnicity), hep-
atitis C virus infection and the exposure to
immunosuppressive agents, specifically CNIs and
corticosteroid, increase the risk for NODAT [14].
Recipients that develop NODAT are not only at
risk for the complications associated with diabetes
itself but they are also at an increased risk for
graft-related complications such as rejection, graft
loss, infection, and vascular complications [4, 14,
15]. Current immunosuppressive regimens rely
heavily on the use of agents that have been iden-
tified as being diabetogenic, such as corticos-
teroids, CNIs, and mammalian target of rapamycin
inhibitors (mTOR) [4]. Corticosteroids increase
hepatic gluconeogenesis, the development of
insulin resistance, and defective insulin secretion.
CNIs, which have been shown to be superior to
cyclosporine in regards to patient and
graft-survival, impose a higher risk of promoting
the development of diabetes in solid organ trans-
plant recipients. CNIs reduce glucose-stimulated
insulin release in a dose-related and reversible
manner, without affecting insulin resistance. Data
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also suggest that CNIs are directly toxic to the
pancreatic b(beta)-cells [16, 17]. It should be noted
that mTOR inhibitors are also diabetogenic, espe-
cially if combined with CNIs [18]. Although the
mechanism is not yet completely understood, the
use of mTOR inhibitors leads to hypertriglyceridemia-
related peripheral insulin resistance and impaired
pancreatic b(beta)-cell response [19]. Based on animal
and human data, rapamycin appears to induce an
insulin secretion defect and impairs b(beta)-cell sur-
vival and proliferation [20].

The management of a transplant recipient with
NODAT is best accomplished with a multidis-
ciplinary team approach among the PCP, trans-
plant subspecialist, endocrinologist, and
dietician. The targets for treatment are the same
as for all diabetic patients with sufficiently
intensive treatment to maintain normal or
near-normal glycemia with a HgA1c lower than
7.0 %. The choice of glucose-lowering agent
should take into account the desired level of
glucose control, potential drug–drug interactions,
and renal function. It is important to note that the
majority of kidney transplant recipients with a
well-functioning allograft have some degree of
CKD. A stepwise approach to the treatment of
NODAT is recommended. In consultation with
the transplant subspecialist, consideration should
be given to modifying the patient’s immuno-
suppressive regimen to reverse or ameliorate
diabetes, after weighing the potential adverse
effects including the risk of rejection. It is also
critical to address modifiable risk factors
including weight control, diet, and exercise. For
those patients still not at target after such inter-
ventions, it is appropriate to initiate medical
therapy: initially monotherapy with an oral
hypoglycemic agent taking into account
patient-specific factors, renal function, side
effects, and potential drug–drug interactions with
the patient’s immunosuppressive regimen. If
monotherapy is insufficient in achieving glucose
control, one should proceed to combination
therapy, adding another hypoglycemic agent with
different mechanisms of action. When oral
hypoglycemic medications fail to reach glycemic
control targets, insulin therapy should be
considered.

When selecting the medications used to treat
NODAT, it is always important to take into
account the patient’s renal and hepatic function
and assess for possible drug interactions with the
patient’s immunosuppressants and other medical
therapies. Concern for lactic acidosis has limited
the use of metformin in kidney transplant recip-
ients. However, there are recent reports sug-
gesting benefit from metformin therapy in
patients with mild to moderate CKD. Caution is
recommended in using metformin with appro-
priate dose adjustment based on the estimated
GFR (eGFR) and close laboratory monitoring of
renal function and electrolytes. There are various
recommendations regarding metformin dosing in
renal impairment. The ADA proposes the fol-
lowing: For those patients whose renal function
has decreased below an eGFR of
45 mL/min/1.73 m2, metformin must be avoided
and that other classes of oral agents should be
considered; for those with an eGFR greater than
45 mL/min/1.73 m2, metformin can be used but
renal function must be monitored closely—the
interval depending on the level of renal dys-
function [12, 21]. Of the sulfonylureas, glipizide
is the preferred agent in patients with impaired
renal function; it is primarily converted to inac-
tive metabolites and less likely to cause hypo-
glycemia than other sulfonylureas. Other classes
such as DDP-4 inhibitors can be used in adjusted
doses for patient with eGFR less than
30 mL/min/1.73 m2. Thiazolidinediones (TZDs)
such as pioglitazone and rosiglitazone can be
used without need for renal clearance adjustment.
However, they must be avoided in patients with
heart failure. In addition, TZDs have been linked
to decreased bone formation, accelerated bone
loss, and increased risk for fractures. They must
be used with caution in patients with CKD and
metabolic bone disease. Other agents such as
a(alpha)-glucosidase inhibitors, amylin analogs,
and meglitinides can be used at somewhat lower
levels of renal function but have less potent
blood sugar lowering effect. Liraglutide is a
popular GLP-1 agonist injectable that has been
associated with weight loss. It is currently not
listed as having recommendations for renal or
hepatic adjustment. However, when combined
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with CNIs it can increase risk of renal toxicity.
Finally, one should remember that insulin is the
safest of the medications used for
transplant-associated diabetes with the fewest
drug interactions [12, 22].

Cardiovascular Disease
and Dyslipidemia

Atherosclerotic cardiovascular disease is the
leading cause of mortality and death-censored
graft loss after transplantation. The annual rate of
fatal or nonfatal CVD events is 3.5–5.0 % in
kidney transplant recipients, a rate 50-fold higher
than the general population [7]. Kidney trans-
plantation is known to reduce mortality com-
pared with dialysis; studies suggest that this
effect may be due to the reduction in cardiovas-
cular risk associated with the improvement in
kidney function. The reason for this observation
is unknown. Specific risk factors for post-
transplantation CAD include age, male gender,
hypertension, cardiovascular event prior to
transplantation, longer pre-transplant time on
dialysis, post-transplant diabetes mellitus, use of
corticosteroids, lower serum albumin
post-transplant, and higher triglyceride levels
post-transplant [23].

Dyslipidemia is often a complication of the
use of immunosuppressive drugs. Patients treated
with corticosteroids and CNIs can have adverse
lipid profiles with elevated LDL and reduced
HDL. Sirolimus can also contribute to
moderate-to-severe hypercholesterolemia and
hypertriglyceridemia. Dyslipidemia can con-
tribute to the patient’s preexisting elevated car-
diovascular risk profile. In 2009, the KDIGO
Working Group did not find new guidelines or
systematic reviews since the KDOQI Dyslipi-
demia Guidelines were published in 2004 [24].
Therefore, the KDIGO working group recom-
mendations include screening with a serum lipid
panel for all adult and adolescent kidney trans-
plant recipients, 2–3 months after transplanta-
tion, 2–3 months after change in treatment or
onset of other conditions known to cause dys-
lipidemia, and at least annually thereafter. The

working group further recommends treating
adults to a goal LDL <100 mg/dL and non-HDL
<130 mg/dL and adolescents to a goal LDL
<130 mg/dL and non-HDL <160 mg/dL.

HMG-CoA reductase inhibitors (statins) are
widely used in kidney transplant recipients given
their established benefits in the general popula-
tion. A 2009 systematic review noted that statins
did not decrease all-cause mortality but were
associated with a significant reduction in total
cholesterol, low-density lipoprotein
(LDL) cholesterol, and triglycerides levels [25].
Although there are drug–drug interactions that
must be monitored in kidney transplant recipi-
ents, the use of statins is generally safe. All sta-
tins appear to be effective in lowering LDL and
total cholesterol with little evidence to support
recommending one agent over another. Ator-
vastatin, simvastatin, pravastatin, and fluvastatin
have all been used in studies of kidney transplant
recipients. In the assessment of lescol in renal
transplantation (ALERT) study, a large
placebo-controlled trial, fluvastatin effectively
lowered LDL cholesterol to a goal of
<100 mg/dL and also demonstrated a 30 %
decreased risk in fatal and nonfatal cardiac events
[26].

Certain drug interactions should be taken into
consideration when using statins in kidney
transplant recipients. The hepatic metabolism of
statins is affected by concurrent use of CNIs,
which increases the risk of rhabdomyolysis. It is
important to remain mindful of additional medi-
cations that can increase CNI levels (azole anti-
fungals, macrolides, and diltiazem) and magnify
the risk of liver toxicity and rhabdomyolysis.
Serum transaminase levels and CNI drug levels
should be monitored closely when initiating a
statin, and serially monitored once stable drug
dosing has been achieved.

Bone Mineral Density
and Osteoporosis

While many complications of ESKD may be
reversed by transplantation, bone and mineral
disturbances may persist. Bone disease is
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common in transplant recipients with multiple
factors involved in its pathogenesis. Rates of
bone loss are greatest in the first 6–18 months
after kidney transplantation and range from 4–
9 % at the spine and 5–8 % at the hip [27, 28].
There are numerous contributing factors, but the
main factors include preexisting renal osteodys-
trophy at the time of renal transplantation,
transplant-specific therapies, and reduced GFR.
In kidney transplant recipients, osteopenia can
also be influenced by long-term hemodialysis,
age, heredity, gender, exercise habits, and the
presence of diabetes mellitus.

Chronic kidney disease-mineral and bone
disorder (CKD-MBD) is the most complex
pre-transplant bone disease. One or more types of
bone disease may be present including
low-turnover bone disease states (osteomalacia
or adynamic bone disease), osteitis fibrosa cys-
tica due to secondary hyperparathyroidism,
osteoporosis, and mixed bone disease (see
Table 17.1) [27].

Bone biopsy studies have revealed that the
low-turnover bone conditions osteomalacia and
adynamic bone disease are the two most common
bone disorders seen in kidney transplant
recipients.

The risk for fracture after kidney transplant is
approximately 2–3 % per patient per year with
7–10 % of all renal transplant patients suffering 1
or more fractures over their lifetime [29, 30].
Hypercalcemia is also common post-kidney
transplant and is considered to result from
parathyroid hormone (PTH)-induced osteoclast
activation and bone resorption. The dominant
clinical adverse bone events following trans-
plantation include bone loss, fractures,
osteonecrosis, and bone pain. An analysis of
68,814 patients reported to the United States
renal data system (USRDS) revealed that 22.5 %
of kidney transplant recipients developed a
fracture within 5 years [31]. Given the extent of
the problem, various screening tools have been
suggested to mitigate risk. Strategies include
routine measurement of parathyroid hormone,
25-hydroxy vitamin D, and bone mineral density
(BMD) assessment by dual-emission X-ray
absorptiometry (DEXA).

BMD screening with DEXA is currently rec-
ommended for all women who are older than
65 years of age and postmenopausal women who
are younger than 65 years of age with one or
more additional risk factors for osteoporosis.
Densitometry testing is recommended for trans-
plant recipients on the basis of the assumption

Table 17.1 Different types of bone disease seen in kidney transplant recipients

Type of bone disease Characteristics

Low turnover

Adynamic Reduced bone volume and mineralization is paralleled by a decrease in bone formation
Few osteoid seams and few osteoblasts
Osteoclasts can be low, normal, or high

Osteomalacia Accumulation of unmineralized matrix
Decrease in mineralization precedes or is more pronounced than the inhibition of collagen
deposition

High turnover

Hyperparathyroid Marked increase in bone turnover
Irregularly shaped trabecules with numerous abnormal remodeling sites
Unusually high number of bone cells with irregular arrangement and shape

Mixed renal
osteodystrophy

Caused by defective mineralization with or without increased bone formation and
increased parathyroid hormone (PTH) activity in bone
Bone volume is variable and depends on dominant pathogenic cause
Increased numbers of heterogeneous remodeling sites
Typically an increase in osteoclasts
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that data from the general population are perti-
nent to this cohort. Fractures resulting from
osteoporosis typically involve the lumbar spine
or hip. However, fractures in the transplant
population frequently include the non-axial
skeleton (hips, long bones, ankles, feet), sup-
porting the hypothesis that post-transplant bone
disease is not a simple form of osteoporosis.

The kidney disease improving global out-
comes (KDIGO) Working Group summarizes
key observations about the utility of various
screening strategies. KDIGO notes: (1) no ran-
domized clinical trials in kidney transplant
recipients have examined bone-specific therapies
on patient-level outcomes, including mortality or
fractures; (2) low bone mineral density in
non-kidney transplant recipients predicts frac-
tures but data are scant for kidney transplant
recipients; (3) there are insufficient data to sug-
gest any bone-specific therapies after the first
year of transplant; (4) treatment with calcium,
calcitriol, or vitamin D analogs and/or bisphos-
phonates has been suggested to improve bone
density in kidney transplant recipients; (5) re-
ports of the use of bisphosphonates indicate
therapy is associated with improvements in bone
density without being adequately powered to
note improvements in patient survival or fracture
[7].

A major factor in the pathogenesis of
post-transplant bone disease is immunosuppres-
sive therapy. Glucocorticoids are commonly used
in most maintenance immunosuppressive regi-
mens and in the event of allograft rejection. The
highest glucocorticoid-associated rates of bone
loss are in the first 6 months after transplantation.
Glucocorticoids reduce bone formation by
decreasing osteoblast replication, differentiation,
and increasing apoptosis [32]. They also promote
osteopenia and calcium loss. Additional mecha-
nisms include reduced gonadal hormone pro-
duction, decreased calcium absorption from the
gut, decreased insulin-like growth factor 1
(IGF-1) production, and diminished PTH sensi-
tivity [32–35]. The CNIs cyclosporine and
tacrolimus have also been linked to osteoporosis.
Both direct and indirect effects of these medica-
tions influence bone resorption. Cyclosporine is

thought to cause bone loss through direct effects
on osteoclasts and by indirectly acting on T-cell
function. Tacrolimus inhibits T-cell activation
and proliferation and cytokine gene expression.
Though rat studies have demonstrated that
tacrolimus leads to bone loss, skeletal effects in
humans are not well studied [36]. Less intense
bone loss has been noted in patients on tacroli-
mus, probably due to the fact that tacrolimus
allows for lower doses of glucocorticoids to be
used.

Therapeutic options for post-transplantation
bone disease focus on glucocorticoid avoidance
or withdrawal, as well as use of vitamin-D ana-
logs, calcium supplementation, calcimimetics,
and bisphosphonates. The rational for minimiz-
ing glucocorticoid use relates to its established
risks of osteoporosis and avascular necrosis.
Studies have noted beneficial effects on BMD
after early tapering of prednisolone. A 2012
study analyzed both the USRDS and scientific
registry of transplant recipients (SRTR) data-
bases to assess whether early corticosteroid
withdrawal after kidney transplant would result
in lower fracture risk [37]. With adjustment for
multiple covariates, investigators found that
corticosteroid withdrawal was associated with
31 % fracture risk reduction while fractures
requiring hospitalization were also significantly
reduced. For patients with persistent hyper-
parathyroidism, options include vitamin D ana-
logs, cinacalcet, and surgery. PTH levels usually
decline rapidly during the first 3–6 months
post-transplantation due to the reduction in
functional parathyroid gland mass. Persistently
elevated levels of serum PTH can lead to com-
plications such as soft tissue calcification,
hypophosphatemia, and hypercalciuria. During
the first months following transplantation
1,25-dihydroxy vitamin D levels are low due to
the action of glucocorticoids, reducing the
1-alpha-hydroxylase activity. In this case, it is
recommended to administer cholecalciferol to
replace the substrate to calcitriol. Cinacalcet is a
calcimimetic drug licensed for the treatment of
secondary hyperparathyroidism in patients with
ESKD. It is often used off label in patients with
persistent hyperparathyroidism after
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transplantation. It has been demonstrated that this
drug is effective in mitigating high PTH levels
post-kidney transplantation with no adverse
effects on renal function [38]. In a 2004 blinded
study, transplant recipients who received calcium
and the vitamin D analog calcitriol were shown
to have attenuation of bone loss and an increase
BMD when compared to transplant recipients
receiving calcium alone [39]. There was also no
hypercalcemia or decrease in renal function in
either study group, though the study did not
evaluate for the beneficial or harmful effects of
therapy on fracture rate, hospitalization, or mor-
tality [39]. Numerous studies have shown that
bisphosphonates are effective in preventing bone
loss when used early after transplantation. They
may also help improve bone density when used
late in the setting of established bone loss.
Despite the positive effect on bone density, there
are concerns with the use of bisphosphonates,
particularly given the issues regarding renal
safety, the unknown effects on fracture rates, and
the potential exacerbation or induction of ady-
namic bone disease. Most transplant nephrolo-
gists agree that bisphosphonate therapy should be
limited to patients who have a particularly high
risk of fracture. Ideally in these kidney transplant
patients, adynamic bone disease should be
excluded by bone biopsy prior to the adminis-
tration of bisphosphonate therapy. Several dif-
ferent treatment regimens have been shown to
improve bone density, including daily or weekly
oral therapy, or even intermittent intravenous
administration. An individualized approach is
necessary for the prevention of
post-transplantation bone loss.

Hyperuricemia and Gout

In the general population, hyperuricemia is
defined as >6 mg/dL. The risk of developing
gout increases twofold for every incremental
increase in serum uric acid of 1 mg/dL. Because
of gender differences and the absence of detailed
information in kidney transplant recipients,
KDIGO defines hyperuricemia as >6 mg/dL in
women and >7 mg/dL in men. Monitoring and

management of hyperuricemia in kidney trans-
plant patients is important due to the increased
incidence of gout in addition to the association
with loss of kidney function and cardiovascular
disease. Hyperuricemia is a common metabolic
problem in kidney transplant recipients and is
exacerbated by the use of CNIs that impair renal
uric acid secretion, use of diuretics, and impaired
renal function. Cyclosporine has been associated
with an even greater risk of hyperuricemia and
gout than the CNI tacrolimus. The annual inci-
dence of gout is 0.5 % for patients with hyper-
uricemia (7–8.9 mg/dL) and increases
exponentially to 4.9 % for patients with serum
uric acid levels of >9 mg/dL [40]. The American
College of Rheumatology (ACR) guidelines
recommend a target serum uric acid level of
<6 mg/dL at a minimum in all patients and
<5 mg/dL in more severe or complicated cases
[41]. KDIGO guidelines reiterate the recom-
mendation of a treatment threshold of <5 mg/dL
in kidney transplant patients. In the general
population, there is evidence that modifications
that decrease risk include weight loss, low purine
diet (reduced meat and alcohol consumption),
and avoidance of diuretics. Some antihyperten-
sive drugs such as amlodipine and losartan are
reported to have a uricosuric effect.

Treatment of asymptomatic hyperuricemia is
not generally recommended in the general pop-
ulation or in kidney transplant recipients. How-
ever, it is advocated in patients with recurrent
symptomatic episodes of gout, tophi, uric acid
stones, or radiographic changes of gout. Several
therapeutic classes are available. Xanthine oxi-
dase inhibitors, including allopurinol and febux-
ostat, reduce the production of uric acid by
inhibiting xanthine oxidase. Allopurinol dosing
is dependent on renal function and should not be
used in conjunction with azathioprine due to the
risk of severe myelotoxicity. This potentially
life-threatening adverse drug–drug interaction
results from an increased concentration of
6-mercaptopurine (the active metabolite of aza-
thioprine), which is metabolized by xanthine
oxidase [40]. If used together, azathioprine
should be reduced by at least 50 %, and frequent
complete blood counts should be used to monitor
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the interaction. Febuxostat has the same mecha-
nism of action as allopurinol. However, since it is
a nonpurine analog, it can be used in patients
who have had hypersensitivity reactions to
allopurinol [29]. While febuxostat does not
require renal dose adjustment, caution is advised
when used in the presence of severe renal dys-
function (eGFR < 30 mL/min/1.73 m2) or hep-
atic disease. Uricosuric agents, such as
probenecid and sulfinpyrazone, are not recom-
mended in transplant recipients due to their
ineffectiveness in patients with poor renal func-
tion (eGFR < 30 mL/min/1.73 m2) and reports
of drug–drug interactions with cyclosporine and
mycophenolate mofetil. They are also con-
traindicated in patients with a history of renal
calculi and low urine volume <1500 mL/day.

The ACR recommends the use of
non-steroidal anti-inflammatory drugs (NSAIDs),
colchicine, or corticosteroids for acute gout in
patients without significant renal impairment
[41]. These agents are to be used cautiously in
kidney transplant patients. Acute gout flares
respond to increased doses of oral steroids and
colchicine, NSAIDs, and cyclooxygenase-2
inhibitors, however, high doses of these agents
are required for uricosuric effect. At high doses
these agents can lead to impaired glomerular
perfusion, hyperkalemia, and increased sodium
retention contributing to hypertension. In con-
junction with CNIs there can be additional
escalation in acute kidney injury, hyperkalemia,
and hypertension due to vasoconstriction. Col-
chicine is an effective and rapidly acting
anti-inflammatory agent. However, it may be
poorly tolerated due to the increased likelihood
of diarrhea when used in conjunction with
immunosuppressant drugs. Toxic effects on
muscle tissue have been reported in patients with
decreased renal function <50 mL/min/1.73 m2.
Without dose adjustment, kidney transplant
recipients are at high risk of experiencing adverse
drug effects of colchicine, including myelotoxic
effect and myopathy in patients receiving a
combination of cyclosporine and colchicine [40].
Serum levels of colchicine are increased by
several drugs such as clarithromycin, voricona-
zole, fluconazole, diltiazem, verapamil, ritonavir,

grapefruit juice, and cyclosporine. Corticos-
teroids’ primary anti-inflammatory mechanism of
action is the inhibition of nuclear factor xB
(NF-xB) via tumor necrosis factor-a(TNF-alpha)
or interleukin 1b (IL-1beta) [40]. Corticosteroids
are commonly used in kidney disease and kidney
transplant patients for the treatment of acute gout
attacks. Issues to consider when using them are
exacerbation of hypertension, hyperglycemia,
impaired wound healing, and rebound gout
attack when tapering dosages to prior mainte-
nance immunosuppressive dose.

In summary, as a result of overproduction and
undersecretion of uric acid, hyperuricemia and
gout are common conditions in the kidney
transplant population. Important considerations
in the implementation of treatment are impaired
organ function and the numerous drug interac-
tions. It is reasonable to consider implementing
treatment for asymptomatic hyperuricemia with a
serum uric acid level >9 mg/dL. However, the
standard prophylactic regimen recommended by
the ACR utilizing NSAIDs and colchicine may
not be feasible in kidney transplant recipients.
The choice of prophylaxis and treatment regi-
mens should be made in consultation with the
patient’s transplant nephrologist.

Special Transplant Drug Interactions
and Long-Term Adverse Effects

During the first-year post-transplant, a typical
drug regimen for a recipient consists of 8–10
medications on average. The necessity for
polypharmacy increases the potential for serious
drug interactions. Interactions affecting drug
metabolism are common and typically involve
the cytochrome P-450 system. With the increas-
ing number of new agents on the market, it
remains challenging for physicians to recognize
potential drug interactions without the assistance
of pharmacists. Therefore, the information in this
section should by no means be considered
all-inclusive. We recommend the provider con-
sider discussing the addition of any new medi-
cation in a transplant recipient with the transplant
center. A list of commonly used classes of

17 Solid Organ Transplantation 269



immunosuppressive medications used in solid
organ transplant patients is found in Table 17.2
[4, 12, 13, 42].

A number of drugs interact with immunosup-
pressants either pharmacodynamically or pharma-
cokinetically, potentially altering the efficacy and
safety of immunosuppressive drugs (see
Table 17.3) [12, 14, 21, 42]. Drugs that induce or
compete with the cytochrome P450 enzyme sys-
tem can dramatically increase or decrease the
blood concentrations of immunosuppressants.
Such alterations place the transplant recipient at
risk of under-immunosuppression and rejection or
enhanced side effects due to drug toxicity.

Reproductive Health and Fertility

Most female patients have a rapid recovery of
normal menstrual cycles after receiving their
solid organ transplant. Thus, it is important to
discuss the need for contraception and planning
for a healthy pregnancy when the time is right to
conceive as well as protection from sexually
transmitted infections.

Contraception

When selecting contraceptive methods, one should
generally consider the effectiveness of the method,
relative contraindications in relation to the timing
of patient’s transplant, and any other comorbidi-
ties, such as hypertension or diabetes [43]. The
most effective contraceptives are in the long-acting
reversible contraceptives (LARC) group, which
consist of intrauterine devices (IUDs) and
sub-dermal implants. The second most effective
class includes the combined hormonal contracep-
tives (oral contraceptive pills [OCPs], transdermal
patch, or intravaginal ring), and injectable DMPA,
followed by the progestin-only pill. The final tier
consists of barrier methods such as condoms,
diaphragm, cervical caps, fertility awareness, and
withdrawal [43].

When discussing the relative safety of a con-
traceptive method, it should be compared to the
risks of an unplanned pregnancy. One can refer to
the US Centers for Disease Control (CDC) adap-
tation of the World Health Organization
(WHO) United States medical eligibility criteria
(USMEC) for contraceptive use (see Table 17.4).

Table 17.2 Common maintenance immunosuppressive medications in transplantation [4, 12, 13, 42]

Class Agent Mechanism of
action

Adverse side effects

Calcineurin
inhibitors (CNI)

Tacrolimus, cyclosporine Inhibit
calcineurin
phosphatase and
T-cell activation
Metabolized by
cytochrome
P450 IIA
(CYP3A)

Tacrolimus: pancreatic islet cell toxicity,
neurotoxicity (insomnia, tremor,
delirium), alopecia, hyperkalemia,
hypomagnesemia
Cyclosporine: gingival hyperplasia,
hirsutism, tremor, hypertension,
hypercholesterolemia, hyperkalemia,
hypomagnesemia, hyperuricemia/gout

Mammalian
target of
rapamycin
(mTOR)
inhibitors

Sirolimus, everolimus Inhibit
Interleukin-2
induced T-cell
proliferation
Metabolized by
cytochrome
P450 IIA
(CYP3A)

Nephrotoxicity when used in
combination with CNIs; de novo
proteinuria, impaired wound healing and
dehiscence, hypertriglyceridemia,
mucositis, leukoencephalopathy,
embryotoxic and fetotoxic

Antimetabolites Mycophenolate mofetil
(MMF), mycophenolic acid
(MPA), azathioprine
(AZA)

Prevents
proliferation of
both T & B cells

MMF and MPA: Diarrhea, Leukopenia,
Teratogenic
AZA: Myelosuppression, hepatic
dysfunction, pancreatitis
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Table 17.3 Selected medications and their interactions with calcineurin inhibitors and mTOR inhibitors [12, 14, 21,
42]

Class Agent Major interactions Side effects

Calcineurin
Inhibitors (CNI)

Tacrolimus,
Cyclosporine

Drugs that INCREASE blood levels
by inhibition of cytochrome P450:
∙ Antibiotics: clarithromycin,
erythromycin, azithromycina

∙ Antifungals: ketoconazole,
fluconazole, itraconazole,
voriconazole
∙ Antiretrovirals: protease inhibitors,
especially ritonavir
∙ Calcium channel blockers:
verapamil, diltiazem, nicardipine,
nifedipine, Amlodipinea

∙ Histamine blockers: ranitidine,
cimetidine
∙ Hormones: oral contraceptives,
anabolic steroids, testosterone
analogs, danazol
∙ Others: amiodarone, allopurinol,
bromocriptine, carvedilol, cisapride,
conivaptan, HMG-CoA reductase
inhibitors, metoclopromide,
theophylline
∙ Herbals: grapefruit juice,
goldenseal, herbal teas (e.g.,
camomile), Pomegranate juice,
schisandra
Drugs that DECREASE blood levels
by induction of cytochrome P450:
∙ Antibiotics: cephalosporins,
imipenem
∙ Antituberculous drugs: Rifabutin,
Rifampin, Oxcarbazepine, Isoniazid
∙ Anticonvulsants: Barbiturates,
Carbamazepine, Phenytoin
∙ Others: Bosentan, Cholestyramine,
Cinacalcet, Sevelamer, Ticlopidine
∙ Herbals: St. John’s Wort

Acute Kidney Injury
Hypertension
Vasoconstriction
Thrombotic microangiopathy
(TMA)
Sodium retention
Edema
Hyperkalemia
Hypomagnesemia
Hyperuricemia
Hyperlipidemia
New-onset diabetes
Alopecia
Gingival hyperplasia
Rhabdomyolysis/Myotoxicity
when used in conjunction with
HMG-CoA reductase
inhibitors

Mammalian
target of
Rapamycin
(mTOR)
Inhibitors

Sirolimus,
Everolimus

Use of the following are
Contraindicated:
Clarithromycin, Ketoconazole,
Mifepristone, Rifabutin, Rifampin,
Voriconazole
Share the same metabolism by
CYP450 system as CNIs, therefore
mTORs have similar interactions
with calcium channel blockers,

Potentiation of CNI
nephrotoxic effects
De novo proteinuria/Nephrotic
syndrome
Impaired healing
Hypertriglyceridemia
Interstitial pneumonia
Teratogenic

(continued)
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This was adapted in 2010 and includes recom-
mendations for patients who have been solid organ
recipients within the last 2 years, when they are at
highest risk for complications [44, 45]. The
guidelines were developed in four different cate-
gories based on the balance of potential risk of
pregnancy and benefits of contraception.

For women with uncomplicated transplants, in
the first 2 years following their transplant, every
contraceptive method is considered a Category 2,
indicating that the benefits of contraception gener-
ally outweigh the risks [45]. A complicated trans-
plant, defined as graft failure, graft rejection, or
cardiac allograft vasculopathy, places the patient in
the higher risk Category 4. For these women,
estrogen-containing contraceptives that increase the

risk of coagulation and thromboembolism are
effectively contraindicated. IUD initiation, in the
first 2 years following transplant, is considered a
category 3 (risks outweighs benefit but still safer
than pregnancy), whereas continuation of an IUD is
considered Category 2 and can remain safely in
place. Estrogen-containing agents remain con-
traindicated in conditions such as venous throm-
boembolic disease, hypertension, or diabetic
nephropathy. In these conditions, progesterone-only
agents are the safest option. Previous concerns
about IUDs being contraindicated in transplant
patients have been disproven. In a review of >200
solid organ transplant patients who used an IUD,
only two had report of method failure and there
were no cases of increased risk of pelvic infection

Table 17.3 (continued)

Class Agent Major interactions Side effects

antifungals, anticonvulsants,
antituberculous agents, noted above.

Antimetabolites Mycophenolate
mofetil (MMF),
Mycophenolic
acid (MPA)

Major interactions
∙ Hematologic/Myelosuppressive—
Azathioprine (hematologic toxicity),
Hydroxychloroquine, Acyclovir,
Ganciclovir
∙ Increase drug level of MMF and
MPA—Amoxicillin
∙ Reduce Absorption of MMF and
MPA—Antacids, cholestyramine,
sevelamer

Diarrhea
Nausea/emesis
Leukopenia
Progressive multifocal
leukoencephalopathy (PML)
Congenital malformations

Azathioprine
(AZA)

Major interactions
Hematologic/Myelosuppressive—
Allopurinol

Myelosuppression
Nausea/emesis
Hepatic dysfunction
Pancreatitis

Cautions This table is not a complete list of potential drug interactions. Interaction data refers to systemic drug forms of
immunosuppressants. Refer to drug references and transplant pharmacist for assistance on specific agents and for further
details on potential interactions
aThe interaction with these medications is usually minimal

Table 17.4 United States medical eligibility criteria for contraceptive use

United States medical eligibility criteria for contraceptive use

Category
1

Condition for which there is no restriction for the use of contraceptive method

Category
2

A condition for which the advantages of using the method generally outweighs theoretical or proven
risks

Category
3

A condition for which the theoretical or proven risks usually outweighs the advantages of using the
method

Category
4

A condition that represents an unacceptable risk if the contraceptive method is used
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or tubal infertility [45]. In addition, concerns about
increased risk for infection due to IUD have not
been born out with other immunocompromised
populations, such as women with human immun-
odeficiency virus (HIV). Combined OCPs are rea-
sonable contraceptive choices and tend to offer
good menstrual cycle control. Several small studies
in renal and liver transplant patients have not shown
increased risk for rejection, although some women
require adjustment to their antihypertensive regi-
men. The fact that OCPs are easily available and
familiar to most women must be weighed with their
higher failure rate compared to LARC.

DMPA carries a black box warning concern-
ing the bone effects of this agent with long-term
use. When counseling transplant patients
regarding DMPA, the benefits of decreased
bleeding and efficacy should be balanced with
theoretical risk to bone health, especially in
women younger than 25 years of age who may
still be building bone. Emergency contraception
is considered a Category 1 in all medical condi-
tions since it is a 1-time dose of hormonal con-
traception. The current methods of emergency
contraception consist of the progestin levo-
norgestrel (LGN), the selective progesterone
receptor modulator (SPRM) ulipristal, and the
urgent placement of a copper IUD.

Pregnancy

The recommended time interval between trans-
plant surgery and conception should be at least
12 months and individualized according to the
patient’s general health, completion of antiviral
prophylaxis, and establishment of stable immuno-
suppression level and graft function [44]. The
patient should not be taking teratogenic medica-
tions such as mycophenolate, azathioprine, or
other Category D medications. Although transplant
pregnancies are generally successful, outcomes
differ from the general population in terms of
prenatal survival rates, indicating that these preg-
nancies remain high risk in spite of good allograft
function. Pregnancy outcomes after kidney and
liver transplantation in the United States show a
significant increase in the risk of major obstetrical

complications including pre-eclampsia, preterm
delivery, and low birth weight. Data from a 2014
study revealed the mean gestational age at birth
was 35 weeks in transplant recipients, shorter than
the national average of 39 weeks. The mean live
birth weight for recipients was less at 2485 grams
versus 3358 grams [46]. For lung and cardiac
transplant recipients, the risk of pre-eclampsia was
18 % (higher than the 7 % in healthy nulliparous
women). Lung transplant patients have a high rate
of rejection during and after pregnancy and a 5
year mortality rate of 50 %. A number of associ-
ated factors such as age, parity, chronic hyperten-
sion, or renal disease determine the risk of
pregnancy complications, including miscarriage
and gestational diabetes, and are probably more
important factors than the type of transplant [46].

Cancer

Solid organ transplant recipients have a twofold to
threefold increased risk of developing cancer
compared to the general population [47]. The risk
of developing cancer is most likely multifactorial
due to the type of organ transplanted, the
immunosuppressant regimen, exposure to onco-
genic viruses—Epstein–Barr virus (EBV), human
papillomavirus (HPV), and human herpesvirus-8
(HHV-8)—and environmental factors. There are
three proposed oncogenic mechanisms by which
immunosuppression can increase cancer risk:
direct pro-oncogenic property of the immuno-
suppressant, increased risk of oncoviral driven
malignancy, and impaired immune surveillance of
neoplastic cells [47]. Cyclosporine, tacrolimus,
and azathioprine exert direct effects on cells that
promote cancer while mTOR inhibitors andMMF
show anti-proliferative effect and decrease cancer
risk [47]. Post-transplant cancers can be arbitrarily
divided into de novo, donor-related, and recurrent
cancers. De novo cancers include non-melanoma
skin cancer, post-transplant lymphoproliferative
disorder (PTLD), and anogenital cancers, as they
are new tumors that develop away from the
transplanted organ. Donor-related cancers may be
transmitted by the donor organ or may originate
within the transplant graft. Recurrent cancers recur
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from pre-transplant malignancies such as hepato-
cellular carcinoma and cholangiocarcinoma [47].

Non-melanoma skin cancer is the most com-
mon post-transplant malignancy, with an increased
incidence up to 250-fold compared to
non-transplanted individuals [47]. Squamous cell
carcinoma (SCC) is the most common, followed
by basal cell, Merkel cell, and Kaposi sarcoma.
Post-transplant SCCs are biologically aggressive
and often multicentric with a tendency to recur
locally in >10 % of patients and leading to meta-
static disease in 5 % of patients. PTLD is the
second most common malignancy in adults. It is
predominantly B cell in origin, accounting for 85–
90 % of cases, with many of these being associ-
ated with EBV. The remaining 10–15 % are T cell
in origin and are usually EBV negative [47]. The
greatest risk is in the first-year post-transplant and
is affected by host risk factors such as degree of
immunosuppression, viral infections, age of the
recipient, and type of allograft. PTLD is highest
among individuals receiving intestinal transplants
(20 %) and lowest for individuals receiving
liver/kidney transplants (1–5 %). The relative risk
of non-Hodgkin lymphoma (NHL) is elevated
eightfold compared to the general population. It
can be divided into early disease (a gift from the
donor) or late disease, which occurs beyond the
second year of transplant. Use of cyclosporine and
azathioprine increases risk for NHL.

Hodgkin lymphoma is raised fourfold in
transplant recipients. Both Hodgkin lymphoma
and NHL are more aggressive than in immuno-
competent patients [48].

The next most common group of cancers are the
anogenital cancers, which make up <3 % of cancers
but again are 100-fold more common in the
immunosuppressed population [47]. They are twice
as common in females as male patients and have
about a 7 year latency from transplant. HPV-related
lesions can arise despite a pre-transplant
HPV-negative status. HPV-positive renal trans-
plant recipients have 14-fold higher risk for cervical
cancer, 50-fold higher risk for vulvar cancer, and
100-fold greater risk for anal carcinoma [47].
Patients with predisposing chronic conditions are at

increased risk for developing cancer. Patients with
primary sclerosing cholangitis and ulcerative colitis
with liver transplants are at an increased risk for
cholangiocarcinoma and colon cancer. Patients with
renal, liver, and heart transplants are at greater risk
of developing renal cell carcinoma, though they are
typically small asymptomatic lesions with a favor-
able surgical prognosis.

Due to the significant increased risk of skin and
anogenital cancers, it is recommended that trans-
plant patients have annual skin examinations.
Immunosuppressed females should have annual
cervical/pelvic examination and not be liberalized
to an every 3 or 5 year pap testing strategy [45].

Except for patients with history of ulcerative
colitis, there is no change in the recommenda-
tions for screening for breast, colon, or prostate
cancer in the transplant population. Although
lung cancer is increased from 1.4- to 5.4-fold
compared to the general population, there is
currently no change in the selection criteria of
patients to screen for lung cancer.

Conclusion

Solid organ transplant recipients represent a
growing population of medically complex
patients for whom outcomes are optimized
through a well-coordinated plan of care delivered
by a multidisciplinary team (“Appendix”).
Though much of this care is directed by trans-
plant subspecialists, PCPs have several critical
roles to fulfill. PCPs should be familiar with the
diagnosis and treatment goals of common
comorbid conditions associated with solid organ
transplant as well as commonly used immuno-
suppressive agents and their associated toxicities
and drug–drug interactions. PCPs should also
address the sexual and reproductive health of
patients and be familiar with cancer screening
guidelines for transplant patients. Finally, PCPs
should help support young adults with solid
organ transplants navigate challenges while
transitioning to adult-centered care systems.
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Appendix

Solid organ transplant fact sheet

Definition The replacement of a nonfunctioning solid organ such as kidney, liver, or heart with
an organ obtained by donation from another individual. It can be either cadaveric or
living donor. The individual must remain on immunosuppressant regimen in order
to avoid rejecting the organ

Epidemiology The number of pediatric patients living with a kidney transplant has more than
doubled since 1988 with 5485 children transplanted in 2012. The first-year
deceased- and living-donor transplant outcomes have steadily improved over the
last 20 years

Pathophysiology The type of solid organ, and whether it is a first or second transplant, often
predicates the intensity of the immunosuppressant regimen used
The immunosuppressants are from several classes:
∙ Calcineurin inhibitors (tacrolimus, cyclosporine)
∙ Mtor inhibitors (sirolimus, everolimus)
∙ Steroids (prednisone)
∙ Anti-metabolite (mycophenlic acid, mycophenolate and azathioprine)
∙ Costimualtory blocker (Belatacept)—kidney transplantation only

Sequelae of original disease Poor growth
Metabolic bone disease
Association with syndromes affecting other organ systems:
∙ Alagille syndrome
∙ Alport syndrome
May have some degree of developmental delay associated with underlying disease
or complicated treatment course
Recurrence of original disease (systemic lupus erythematosus)

Sequelae of
immunosuppressant regimen

Infection
Increase risk of metabolic disorders:
∙ Diabetes
∙ Hyperlipidemia
∙ Gout
∙ Osteoporosis
Hypertension
Increased risk for cardiovascular disease
Increased risk for kidney dysfunction
Increased risk for cytopenias
Increased for malignancies:
∙ Dermatologic
∙ Aerodigestive
∙ Vulvar
∙ Post-transplant lymphoproliferative disorder

Medication interaction Must always adjust for decreased function of the transplanted organ
Always evaluate interaction with immunosuppressant regimen

Challenges in transition Some centers have reported increased risk of graft rejection and loss when
transitioning from pediatric to adult providers
Adult providers are less familiar with some of the underlying pediatric syndromes

Helpful Resources CDC contraception 2010 application (app) download for smartphones

CDC Centers for Disease Control
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18Spina Bifida

Ellen Fremion, Jonathan Tolentino, Rose Khavari
and Julie N. Stewart

Case Presentation

Roxanne is a 19-year-old Latina female with
mid-lumbar spina bifida (SB), a ventriculoperi-
toneal (VP) shunt, and neurogenic bowel and
bladder who presents to establish primary adult
care. She uses a manual wheelchair in the com-
munity and crawls at home. She was previously
cared for by a pediatric SB multisubspecialty
clinic and general pediatrician. For neurogenic
bladder care, her mother performs clean
intermittent catheterization (CIC) through the
urethra. Roxanne lacks dexterity to catheterize

independently. Despite CIC every 4 h, she has
urinary incontinence. She was hospitalized for a
urinary tract infection (UTI), elevated blood
pressure, and acute kidney injury
(AKI) 6 months prior. Her bowel regimen is to
have timed bowel movements on the toilet every
2–3 days. Her stools are hard and she has fecal
incontinence 1–2 times per week. Roxanne
graduated from high school but is not attending
college or working. During high school, her
grades were borderline passing, and she had
particular difficulty with math. She has under-
gone adult disability determination and receives
supplemental social security income and Medi-
caid. She dresses and bathes independently, but
she needs help with cooking, household chores,
money management, and transportation. She is
often anxious and worries about discrimination
in future job environments because she has dif-
ficulty with her bowel and bladder management
and uses a wheelchair. She has never dated or
been sexually active, but she would like to be
married, have children, and live independently.

Case Discussion

Roxanne’s elevated blood pressure and recent
AKI are concerning. Individuals with SB
have a higher prevalence of prehypertension and
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hypertension than the general population due to
renal scarring, obstructive uropathy, and obesity
[1–3]. Thus, patients with SB presenting with
hypertension should have: (1) review of their
bladder management including medications and
catheterization regimens, (2) chemistry and renal
function labs, (3) a renal/bladder ultrasound to
evaluate the renal size as well as monitor for
hydronephrosis and nephrolithiasis, and (4) a
urology evaluation including urodynamics to
measure bladder pressure and evaluate for vesi-
coureteral reflux.

Upon review of Roxanne’s labs (see
Box 18.1), she has a high normal potassium level
and an elevation in her creatinine from baseline.
These lab findings along with the finding of
hydronephrosis and decreased size of the left
kidney are concerning for acute or chronic
obstructive uropathy leading to renal damage.
Because urodynamics showed small volume,
high pressure bladder, and severe ureter reflux,
bladder augmentation is indicated (see urology
section). Given her difficulty with catheterizing
due to dexterity and mobility impairment, a
catheterizable abdominal channel for bladder
management and Malone antegrade colonic
enema (MACE) procedure would be good
options to increase her independence.

Box 18.1
Labs Na 138, K 5.0, Cl 110, CO2 18, BUN
13, Cr. 0.9 (previous baseline 0.5 a year
ago)

Renal/Bladder US left kidney length
7.8 cm, with decreased echogenicity and
hydronephrosis.

The right kidney is 9.8 cm with normal
echogenicity. The bladder was small sized
with a thickened wall. Debris and possible
stone were seen in the bladder.

Video urodynamics small bladder capac-
ity 100 ml (typical adult is 400–500 ml),
detrusor overactivity, high bladder pres-
sures >40, stress urinary incontinence, and
severe reflux to the left kidney.

In regard to her mental health and social
concerns, depression and anxiety are common
and often undertreated in SB [4, 5]. Roxanne’s
frustration that she was not able to do more
things independently is a common concern
among SB patients. She felt nervous around new
people because she had often been bullied at
school about her physical impairments and
incontinence. Roxanne should be referred to
counseling and occupational therapy to help her
gain confidence and independent living skills.
Once Roxanne’s acute medical needs are
addressed, she will be better able to manage her
bowel and bladder regimens. Referral to voca-
tional rehabilitation to assess her vocational
abilities and help with job placement would be
highly beneficial to Roxanne. This would enable
her to learn about her rights as a person with a
disability in the workplace from the Americans
with Disabilities Act, including her right to have
wheelchair accessible facilities and the necessary
modifications to do her self-care at work. She
would have the opportunity to practice how to
communicate her needs with her employer and
coworkers with a family and vocational coach.
(For additional information regarding disability
rights, please see Chap. 28.)

Overview

SB is the most common neural tube defect
(NTD) and is due to failure of the spinal neural
tube to close at 25–28 days postconception [6].
An estimated 1500–2000 babies with SB are
born in the United States annually with the
highest incidence in the Latino population [7, 8].
Approximately 166,000 people in the United
States have SB, with the majority being adults
[9]. There are 3 SB types: (1) occulta, in which
there is a cleft in the vertebral bodies with closed
skin; (2) meningocele, where the meninges pro-
trude through the vertebral cleft with no neural
elements; and (3) myelomeningocele (MMC), in
which the spinal cord and neural elements are
exposed through the vertebral cleft. Spina bifida
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occulta requires no repair and rarely has associ-
ated neuromuscular deficits. Meningoceles often
can be repaired without neurologic complica-
tions. MMCs are the most common lesion and
most often referred to as “spina bifida.” MMCs
are repaired a few days after birth, though some
pediatric centers also offer prenatal repairs [10].
Approximately 65–85 % of infants with MMC
have hydrocephalus and require a ventricular
shunt placement [11, 12]. The majority of indi-
viduals with SB have gait impairment and blad-
der and bowel dysfunction. Neurocognitive
ability ranges from no impairment to severe/
profound intellectual disability. The degree
of impairment usually correlates with MMC
level and especially with the presence of hydro-
cephalus [13]. Other spinal dysraphisms
with similar sequelae that are often followed
by SB specialists include: caudal regression,
lipomyelomeningoceles, lipomyeloceles, and
congenital tethered cord. SB is classified by
functional level: thoracic (flaccid lower extrem-
ities), high lumbar (hip flexion present), mid
lumbar (knee extension present), low lumbar
(dorsiflexion present), and sacral (foot plantar
flexion present) [11]. The level of function guides
expectations for neurocognitive, motor, and
organ system comorbidities [14]. About 75–
94 % of people with SB survive to adulthood
[15]. Common causes of death for adults with SB
include sepsis, renal failure, cardiopulmonary
failure, and shunt complications [14, 16–18].

Etiology

The etiology of SB, as with all NTDs, is multi-
factorial, having both genetic and environmental
components. Defects in genes regulating neuro-
pore closing, the folic acid metabolic pathway
and nucleotide synthesis, and deoxyribonucleic
acid (DNA) repair are thought to be responsible
for NTDs, but the exact mechanism is not known
[6]. Environmental risk factors include maternal
hyperthermia, environmental contaminants (pes-
ticides, contaminated water, hazardous waste),
and nutritional factors (folic acid deficiency and
high intake of high-glucose foods) [19, 20].

Maternal obesity and folic acid deficiency have
emerged as consistent risk factors for NTD [13].
A daily dose of 400 mcg of folic acid, a multi-
vitamin, and a healthy, folate-rich diet are rec-
ommended for all women of reproductive age as
primary prevention [16, 21, 22]. Women who are
at high risk for NTDs (those who have a NTD,
have had a child with NTD, or have a family
history of NTD) are recommended to take at least
4 mg of folic acid 2–3 months prior to concep-
tion, during pregnancy, and for 4–6 weeks
postpartum or while breastfeeding [23].

Transition from Pediatric to Adult
Care

A multisubspecialty clinic associated with an
urban academic hospital is the most common
model of care for pediatric patients with SB, but
adult clinics that specialize in SB care are rare
[24, 25]. Research regarding best practices for
adults with SB is limited. Young adults with SB
need: (1) adult providers who are welcoming and
familiar with the management of their condition;
(2) care coordination to ensure insurance cover-
age, subspecialty care, supplies, and equipment;
(3) support for self-management and community
engagement (education, employment, trans-
portation, independent living, and day activities);
(4) general adult health care; and (5) chronic SB
management [26–28]. To facilitate these care
needs, patients may require the following adult
providers: neurosurgery (may only need to fol-
low for acute concerns), pulmonology (for sleep
apnea or restrictive lung disease evaluation),
urology (for neurogenic bladder management,
preferably a neurourologist), physiatry (for
equipment selection, spasticity, pain, and
mobility management), orthopedics (for scoliosis
and limb deformity), obstetrics and gynecology
(for pelvic floor health and well woman care),
and social work (for community, funding, and
vocational resources). Other care needs include
equipment (for wheelchairs, orthotics, crutches,
lifts, and shower chairs) and supplies (such as
catheters, bowel management equipment, and
protective undergarments).
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Office Visit Considerations

Given the various degrees of ambulation among
people with SB, it is important to standardize
height, weight, and body mass index (BMI) mea-
surement. For those patients who are ambulatory,
height should be measured with a standiometer
with shoes/braces off. For nonambulatory individ-
uals, arm length should be measured using a
meter/yard stick from middle finger tip to middle
finger tip across the laryngeal prominence (Adam’s
apple). An estimate of patient height can then be
made using arm span-to-height ratio formulas:
multiply the arm span length (cm) by 0.95 for
individuals with mid-lumbar SB and 0.90 for those
with high lumbar/thoracic SB [29]. If the patient is
able to stand unsupported, weight should be mea-
sured without orthotics on a regular scale. Patients
who are wheelchair-dependent should be weighed
in the wheelchair on a wheelchair accessible scale
and then subtract the wheelchair weight. As many
peoplewith SB are allergic to latex, latex-free exam
gloves should be used. A large exam room and an
exam table that can lower to the ground are helpful
for patients who use wheelchairs. Extra pillows for
the exam table can help make positioning more
comfortable, especially if severe scoliosis is pre-
sent. Patients should be asked for both permission
and guidance on how to assist them before assiting
with their wheelchair, exam table positioning,
transfers, and clothing adjustments.

Specific Care Considerations
for Adults with Spina Bifida by Organ
System

Adults with SB should have general adult screen-
ings for: (1) reproductive function and sexually
transmitted infections, (2) metabolic syndrome
(including hypertension, elevated blood sugar,
obesity, abnormal cholesterol), (3) mental health,
and (4) cancer based on age and risk factors [30]. In
addition to these general health needs, patients with

SB have condition-specific care needs as will be
reviewed in this section.

Neurocognitive Concerns

There is significant variance in the neurocogni-
tive ability of people with SB. Socioeconomic,
demographic, and central nervous system
(CNS) structural impairments contribute to the
neurocognitive profile. Namely, individuals with
shunted hydrocephalus, higher MMC lesions,
and Latino ethnicity tend to have more difficulty
with reading and math, lower intelligence quo-
tient (IQ), and lower adaptive skills [31]. Rela-
tive strengths for the population include language
fluency and carrying out established routines.
Relative weaknesses are inferencing, learning
new routines, problem solving, and fine motor
skills [32, 33]. Language fluency may mask
deficits in comprehension. Knowing the neu-
rocognitive tendencies for people with SB can
help providers develop strategies for patient
self-management and care plans. Simple written
instructions, phone alarm reminders, follow-up
calls, patient teaching by nursing and/or home
health providers, and frequent follow-up
appointments can facilitate engagement in care
and plan implementation. Intellectual ability,
adaptive function, and executive function testing
can help direct educational, employment, and
independent living. Adult insurances may not
cover neurocognitive testing, but vocational
rehabilitation programs may be able to provide
testing or results of previous testing may be
obtained from high school records.

Neurological Concerns

Unique neurological comorbidities for SB include
ventricular shunts, tethered cord, Chiari II mal-
formations (CM II), and syringomyelia/
hydromyelia.
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Ventricular Shunts
Ventriculoperitoneal shunts drain cerebral spinal
fluid (CSF) into the peritoneal cavity. More
rarely, ventricular shunts may drain into the
pleural space or right ventricle. Programmable
shunts control the flow of CSF. If a patient has a
programmable shunt, then neurosurgery must be
consulted to manage the shunt before and after
magnetic resonance imaging (MRI) is performed.
Patients who have a shunt should receive pneu-
mococcal 13-valent conjugate (PCV-13) and
pneumococcal 23-valent polysaccharide
(PPSV23) vaccines in accordance with Centers
for Disease Control (CDC) guidelines for
patients who have a CSF leak [34]. Shunt revi-
sions are more common during childhood, and
some adults may no longer be shunt-dependent
[35]. Nevertheless, shunt failure and infections
can occur in adulthood, which may result in
catastrophic complications if not emergently
managed [36]. Symptoms of shunt malfunction
include severe headache, fever, vomiting, visual
changes, and lethargy [36, 37]. More subtle
findings include decreased concentration,
decreased work or school performance, and
changes in lower extremity or urologic function
[37]. If there is a concern for shunt malfunction,
an emergent head computed tomography
(CT) scan without contrast and shunt series
X-ray should be performed. If dilated ventricles
are found, immediate neurosurgery evaluation is
required. Some individuals with shunt malfunc-
tions may have no change in ventricular size
[38]. If symptoms are not otherwise explained, a
neurosurgeon familiar with shunt management
should be consulted.

Tethered Cord
Clinically significant cord tethering is less com-
mon in adulthood but can occur. Tethered cord is
due to scar tissue or lipomeningocele causing
tension on the spinal cord, usually at the level of
the myelomeningocele repair. Triggers for teth-
ered cord include trauma, heavy lifting, and
vaginal childbirth [36, 39]. Signs of tethered cord
include severe back pain, worsening lower
extremity weakness and/or decreased sensation,
worsening neurogenic bladder symptoms with

resultant urodynamic changes, and rapidly pro-
gressive scoliosis or foot deformity [36, 39, 40].
If these clinical findings are present, an MRI
(with and without contrast) should be ordered
and neurosurgery consulted. The progression,
acuity, and severity of symptoms should guide
urgency of evaluation. Untethering can help
restore neurologic function in symptomatic
patients, but surgical complications can occur,
including CSF leak, infection, worsening
bowel/bladder or neurological function, and
decreased mobility [41]. If tethered cord is seen
on imaging but the patient is asymptomatic,
watchful monitoring is an accepted approach, but
neurosurgical evaluation can be considered [41].

Chiari II Malformation
CM II is the downward displacement of cere-
bellar and brainstem structures into the foramen
magnum. Varying degrees of CM II are almost
universally present in patients with MMC, but
many may be asymptomatic [42, 43]. CM II
compression symptoms include occipital head-
ache, neck pain, diplopia, nystagmus,
dysphagia/aspiration, dysphonia, stridor, apnea,
upper limb paresis and hypertonia, loss of dex-
terity, and gait instability [43, 44]. The onset can
be a rapid deterioration over a couple of days or
an insidious decline. Patients can have recurrent
symptoms after cervical decompression due to
abnormal hindbrain brain development [43].
Other diagnoses can present with CM II symp-
toms such as shunt malfunction, hydromyelia,
syringomyelia, and tethered cord [43]. MRI is the
best study to evaluate CM II, but if MRI is not
possible, high-resolution CT scan with sagittal
reconstructions can be used [45].

Syringomelia and Hydromyelia
Syringomelia (cystic cavitation in the spinal cord
parenchyma) and hydromyelia (enlargement of
the central spinal canal) occur in 25–45 % of
patients with SB, and of these, 60 % may be
symptomatic [46]. Syringomelia/hydromyelia
symptoms are similar to tethered cord and can
coexist with tethered cord. Syringobulbia is a
cavity in the cervicomedullary junction and can
present with symptoms similar to CM II. If
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clinical suspicion exists, it is recommended to
obtain an MRI spine for evaluation and correlate
imaging with clinical findings [46]. Symptomatic
patients should be promptly referred to
neurosurgery.

Ophthalmologic Concerns

Eye findings associated with SB include stra-
bismus, nystagmus, and optic atrophy [47].
These abnormalities are predominately seen in
individuals with hydrocephalus, higher MMC
lesions, and multiple shunt revisions [48].
Annual dilated eye exams and assessment of
strabismus are recommended. New onset stra-
bismus or nystagmus are concerning for shunt
malfunction and hydrocephalus or CM II com-
pression. In these instances, imaging of the brain
should be performed.

Cardiopulmonary Concerns

Congenital heart defects are not associated with
SB, but many adults have risk factors for car-
diovascular disease (CVD) including hyperten-
sion, obesity, and metabolic syndrome [2, 49,
50]. Prehypertension and hypertension are asso-
ciated with diabetes, previous bladder proce-
dures, and renal dysfunction [2]. It is important
for primary care providers (PCPs) to regularly
monitor blood pressure and weight, screen for
hyperlipidemia and diabetes, and counsel on a
healthy diet and exercise. General adult guideli-
nes for screening and management of CVD risk
factors should be followed.

Pulmonary complications associated with SB
are likely under described. Decreased pulmonary
function and respiratory muscle weakness are
associated with higher SB lesions andmore severe
scoliosis. Even with reduced vital capacity, many
individuals may be functionally asymptomatic
[50]. The incidence of sleep-disordered breathing
(SDB) is likely under recognized. Individuals with
SB are at risk for central or obstructive sleep apnea
as well as central hypoventilation syndrome due to
CM II, diminished respiratory muscle function,

kyphoscoliosis, and obesity [51]. SDB symptoms
such as breathing difficulties and apnea may be
more common than snoring or daytime sleepiness
[52]. Positive pressure therapy can improve cen-
tral and obstructive apnea and hypopnea [52].
Patients with significant central apnea may war-
rant CM II decompression. Patients with SB are
more likely to have respiratory complications,
pneumonia, respiratory insufficiency, prolonged
mechanical ventilation, and pulmonary embolism
postoperatively [53]. Patients should be screened
for SDB and restrictive lung symptoms. Sleep
studies and pulmonary function tests for patients
with severe CM II, thoracic SB, and severe
kyphoscoliosis should be considered, especially
preoperatively. Caution should be taken with
sleep aids, benzodiazepines, and pain medications
that may suppress respiratory function.

Gastrointestinal Concerns

Neurogenic bowel concerns include: (1) consti-
pation due to impaired peristalsis and infrequent
voiding, (2) difficulty evacuating stool due to
impaired rectal reflex, and (3) incontinence due
to impaired anal sphincter tone and voluntary
control. Fecal incontinence is a major barrier to
quality of life and socialization [54, 55]. With
regimen compliance, 70–90 % of patients have
bowel accidents less than once per month, (see
Table 18.1) [56–58]. Most bowel regimens start
with oral laxatives, fiber, and/or a rectal stimu-
lating agent with timed toileting. Secondly, ret-
rograde colonic enema (RCE) using a cone
enema or anal irrigation system (Peristeen®,
Coloplast Corp., Minneapolis, MN) may be used.
A cone enema is a plastic cone tip attached with
tubing to a bag of fluid with approximately
20 mL/kg of water or saline (maximum amount
is 500 mL). The cone is held in the rectum and
while the fluid fills the colon. The cone is then
removed, allowing the patient to evacuate into
the toilet. Patients with thoracic or high lumbar
lesions may have difficulty holding the cone in
place and balancing on the toilet. Anal irrigation
system (Peristeen®) may offer patients more
independence and continence, as it has a balloon
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that inflates around a catheter inserted into the
rectum, similar to the cone enema [59]. If the
rectal vault is dilated, patients may not be able to
use an RCE due to difficulty forming a seal
around the cone or balloon, in which case sur-
gical options may be pursued. Surgical options
include creation of a stoma for Malone antegrade
continence enema (MACE) or colostomy.
A MACE offers 90 % continence and indepen-
dence [59]. For a MACE, a neurourologist or
colorectal surgeon creates a continent channel

from the terminal ileum or the appendix that
connects the cecum and abdominal wall. To
perform the MACE evacuation, a catheter
attached to a 1000 mL kangaroo bag with water
or saline (approximately 20 mL/kg, up to
approximately 500 mL) is inserted in the stoma
while the individual sits on the toilet. The bowel
is flushed from the cecum to the rectum, a pro-
cess that takes approximately 30–45 min and
needs to be repeated every 1–2 days in order to
achieve continence.

Table 18.1 Neurogenic bowel assessment and management for individuals with SB

Assessment Rationale Treatment options

Stool amount Approximately 12–18″ of stool per day is
needed for adequate emptying

Use stool softener, ± motility agent, abdominal
massage, and/or rectal stimulating agent (suppository,
mini-enema, digital stimulation)

Stool
consistency
Goal = Bristol
4

Hard balls (Bristol 1) = slow motility • Bowel prep cleanout may be needed prior to starting
regimen if inadequate bowel movement (BM) for
>5 days.

• Increase water intake, fruits and vegetables, fiber (15–
30 g/day), and/or add stool softener (polyethylene
glycol, lactulose, docusate, milk of magnesia)

• May also need a motility agent like bisacodyl or
senna (effective in 6–8 h)

Oatmeal (Bristol 5–6) = increased motility
and/or need for bulking

• Consider bulking agent such as fiber (methylcellulose
may cause less gas than other agents)

Decrease foods that increase motility: greasy, spicy,
some fruit/vegetables, and beans

Anal sphincter
tone

If good tone, likely to respond to rectal
stimulating agent

• Docusate mini-enema can help to initiate BM in 10–
20 min, though some patients may prefer suppository
or rectal colonic enema (RCE)

If poor tone, may be difficult to attain fecal
continence without 1–2 BMs daily. May be
difficult use RCE

• Schedule toileting 1–2 times daily with mini-enema
• If failure to achieve continence refer for Malone
antegrade colonic enema (MACE)

Bowel timing Timed BMs decrease accidents, improve
compliance with regimen. Ideal regimen
duration is 30–45 min

• Toilet timing 15–30 min postprandial maximizes
gastrocolonic reflex

• Schedule toileting in relationship to routine activities
such as showering

• Bowel motility and rectal stimulating agents may
shorten duration

Mobility Review ability to enter bathroom, transfer, and
balance on the toilet

• Consider ordering a bedside commode, bath chair to
put around toilet, or recommending installing handles
around toilet

Goals for
bowel regimen

1. Bowel movement every 1–2 days, of
adequate amount
2. Maximize independence and compliance
3. Goal regimen time 30–45 min or less
4. No unpredictable accidents

• Start with stool softener ± motility agent with timed
toileting

• May need to start with rectal medication to initiate
BMs

• If not at goal with titrating oral and rectal medications
and timing, consider RCE or referral for MACE

Adapted from [58]
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Bladder and Pelvic Floor Concerns

Neurologic lesions associated with SB bladder
innervation can impact bladder storage and
emptying. Urologic problems in SB include:
(1) UTIs, (2) urinary retention, (3) urolithiasis,
(4) urinary incontinence, (5) deterioration of
renal function, (6) pelvic organ prolapse, and
(7) sexual dysfunction. Preservation of renal
function, sexual function, continence, infection
prevention, and independent management are the
goals of urologic care.

Monitoring and Evaluation
Neurogenic bladder monitoring for SB remains
controversial [60]. Most neurourologists recom-
mend annual serum creatinine assessment and
renal/bladder ultrasound to monitor for
hydronephrosis, urolithiasis, and upper urinary
tract concerns. Urodynamic evaluations (prefer-
ably a videourodynamic study to also assess for
vesicoureteral reflux) are recommended every 2–
5 years, or if new hydronephrosis, increased
UTIs, or worsening incontinence is present [61].
Urodynamic studies evaluate for: (1) bladder
compliance and capacity, (2) detrusor overactiv-
ity, (3) bladder neck competence, and (5) bladder
emptying issues. Patients with poor bladder
compliance and/or detrusor pressures more than
40 cm H2O without leakage during bladder fill-
ing are at risk for vesicoureteral reflux and upper
tract deterioration [61].

Medical Management of Neurogenic
Bladder
Neurogenic bladder management often involves
clean intermittent catheterization (CIC) and anti-
cholinergic medication. CIC allows for timely
bladder emptying, decreased incontinence, pre-
vention of urinary tract infections and urolithiasis,
lower bladder storage volumes, and safer pres-
sures to protect renal function [60–65]. CIC
complications (urethral injury, epididymitis, and
meatitis) occur in less than 30 % [66]. However,
asymptomatic bacteriuria occurs in 70 % [66]. If
anticholinergics fail to increase bladder capacity
and decrease pressure, intravesical botulinum

toxin A injections can help decrease incontinence,
increase capacity, decrease filling pressures, and
increase quality of life for a mean duration of 6–
7 months [67, 68].

Surgical Management of Neurogenic
Bladder
When maximal medical management fails to
prevent urinary upper tract deterioration or
improve urinary incontinence, surgical recon-
struction is recommended. Surgery may include
bladder augmentation, creation of a continent
catheterizable channel, and/or a bladder neck
procedure. Ileocecoplasty (reconfigured portion
of terminal ileum attached to the bladder) is the
most common augmentation and improves
compliance and capacity, preserves renal func-
tion, and minimizes incontinence. A continent
catheterizable channel allows for easier access to
the bladder and more CIC independence.
A channel is constructed from the appendix
(Mitrofanoff appendicovesicostomy procedure)
[69], a transverse ileal tube (Yang-Monti) [70,
71], tapered ileum implant [72], or ileocecal
valve (ileocecocystoplasty) [73, 74]. Complica-
tions are not common but may include stomal
leakage or stenosis. Patients with augmentation
may have a slightly higher risk for bladder cancer
long term [75]. Some neurourologists recom-
mend regular cystoscopy surveillance starting at
10 years postaugmentation, but this recommen-
dation may lead to overmonitoring. It is reason-
able to obtain a cystoscopy evaluation for
patients with persistent hematuria and/or chronic
UTIs [75]. Lastly, bladder outlet procedures
(bladder slings, formal bladder neck closures, or
artificial urinary sphincter devices) treat refrac-
tory stress urinary incontinence or urethral tract
strictures and fistulae.

Pelvic Organ Prolapse
Pelvic organ prolapse (POP) is a prevalent
problem in women with SB [76]. POP is the
symptomatic descent of the vaginal walls, the
apex (cervix/uterus) and/or vaginal vault and is
staged from stage 0 (normal) to stage IV (com-
plete prolapse) [77]. POP affects functional
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status, continence, and sexual function [78].
Women with SB may present with POP at a
younger age (mean age 25 years), with more
severe prolapse, and with symptoms including
vaginal bulge, difficult intercourse, and difficult
catheterization [79]. Management options
include observation, pessary device, sacro-
colpopexy, uterosacral ligament suspension, or
sacrospineous suspension.

PCPs should monitor chronic bladder man-
agement, including catheterization regimens and
incontinence; identify and initiate work up for
complications such as difficulty performing
catheterization andUTIs; and coordinate care with
urology, including visits and supplies. Patients
should see urology annually and if complications
arise, including recurrent UTIs (three or more per
year), difficulty performing catheterization,
increased incontinence, urolithiasis, new/
worsening hydronephrosis, and/or POP.

Sexual/Reproductive Issues

An estimated 24–68 % of adolescent and young
adults with SB (AYASB) are sexually active
[80–99]. Many report having had some sex
education from school or parents, but physician-
directed sex education is uncommon [85, 91, 92].
Most adolescents and young adults with SB
report inadequate reproductive and sexual
knowledge as issues of physical impairment,
fertility, and heredity of SB are rarely addressed
[93, 94]. Many AYASB desire sexual relation-
ships and plan to get married [83, 93]. About
50 % of sexually active AYASB report being
satisfied with their sexual relationships. Wheel-
chair dependence and incontinence are barriers to
satisfactory sexual relationships [85–88, 91, 93].
Individuals with lesions at or above the lumbar 2
(L2) level are more likely to have decreased
genital sensation and decreased likelihood of
engaging in sexual activity, but those with lower
lumbar and sacral lesions can also have sexual
dysfunction [95, 96]. Routine well care for ado-
lescents and young adults with SB should
include evaluation of sexual function and
individualized sex education.

Men’s Health
Sexual dysfunction and infertility concerns for
men with SB include difficulties with ejaculation,
low sperm counts, and erectile dysfunction
(ED) and are more common in high lumbar or
thoracic MMC [82, 84, 87, 95–97]. Most men can
achieve ejaculation and orgasm, but sometimes
ejaculate may be minimal and not associated with
orgasm [85]. If the internal urethral sphincter fails
to contract during ejaculation, men may have ret-
rograde ejaculation (where semen enters the
bladder instead of the urethra) or bladder inconti-
nence with ejaculation. These concerns require
urological evaluation. Failure of spermatogene-
sis may be due to prostatitis, increased testicular
temperatures, cryptorchidism, or medications such
as chronic antibiotics and tricyclic antidepressants
[96]. ED has been reported in up to 70–75 % of
men with SB, especially for lesions above the
thoracic 10 level (T10), and contributes to a lack
of confidence, poor body image and difficulty
maintaining intimate relationships [82, 84, 87, 95–
98]. ED treatments include touch stimulation,
phosphodiesterase type 5 inhibitors (long acting
forms maybe more effective), penile rings,
self-injection with paperverine or prostagladin E1,
a vacuum constriction device, and prostheses [98,
99]. Neurourology or urologists who specialize in
male sexual function can help with management.

Women’s Health
Gynecologic concerns for womenwith SB include
early menarche (on average 10–11 years); con-
genital reproductive tract anomalies; orthopedic
abnormalities of the pelvis, spine and lower limbs;
and POP [100]. Women with SB are recom-
mended to take folic acid 4 mg 2–3 months before
and during pregnancy to reduce the risk of having
a baby with a NTD, although dose-related out-
comes have not been studied [101]. Genetic
counseling should be offered, and early manage-
ment by a high-risk obstetrician can yield the best
outcomes [102, 103]. Live births occur in 70–
80 % of pregnancies in women with SB. Never-
theless, pregnancy complications occur including
shunt problems, UTIs, problems with bowel and
bladder conduits, incontinence, and constipation
(see Table 18.2) [100, 102–108]. Cesarean
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deliveries are common due to small pelvis, hip
bone abnormalities, contractures, severe kypho-
sis, and vertebral anomalies. Ambulatory women
have had more successful vaginal deliveries
compared to nonambulatory patients [107, 108].

Osteoporosis

Fracture prevalence in the pediatric population of
SB is estimated around 30 %, but studies in
adults are limited [109–112]. Medical comor-
bidities (urinary diversion, kidney disease, and
use of anti-epileptics), higher MMC lesions,
wheelchair use, hypercalciuria, high body fat
levels, contractures, and previous fractures are
significant osteoporosis risk factors [109, 110,
112–114]. The distal femur is the most common
fracture site [109, 112, 113]. Concluding from
sparse studies, a baseline dual energy X-ray
absorptiometry (DEXA) with serum and urine
calcium, 25-hydroxy vitamin D, phosphorus, and
parathyroid hormone levels may be considered in
patients with a previous fracture or risk factors.
Limitations to using DEXA in this population
include positioning due to scoliosis and/or con-
tractures and the use of DEXA software that
measures bone density of the wrists, lumbar
spine, and hips when the most vulnerable sites
among this population are the long bones [109,
112]. Treatment for osteoporosis in SB has not
been studied, and bisphosphonate treatment
remains controversial [115]. PCPs should
encourage patients to take 1000 mg of calcium
daily and 800 units of vitamin D daily (more may
be required for deficiencies), and engage in
physical activity to promote bone health [115].

Skin/Soft Tissue Concerns

Impaired ambulation, decreased sensation, and
skeletal abnormalities increase the risk of pres-
sure ulcers in individuals with SB [116–121].
Risk factors are listed in Box 18.2, with the
highest risks being wheelchair use and thoracic
lesion level [116, 119, 120]. The most common
sites for pressure ulcers are the foot, ankle, and
buttocks [119, 120]. Infected decubitus ulcers are
common reasons for emergency room visits and
hospital admissions [121, 122].

Box 18.2 Patients at highest risk for
pressure ulcers [116, 119, 120]

• Higher lesion level • Recent surgery
• Wheelchair Use • Male sex
• Improper wheelchair
seating

• Prior ulcerations

• Urinary incontinence • Poorly fitting
orthotics

• Shunt presence • Obesity
• Arnold Chiari
malformation

• Inadequate
nutrition

• Above the knee
orthopedic surgery

• Difficulty with
transfers

The PCP should assess for risk factors, regu-
larly examine high-risk areas of decreased sen-
sation, and refer to wound care practitioners for
early stage ulcers. Patients and/or families should
regularly check skin for pressure changes and
sores especially on the buttocks, back, lower

Table 18.2 Complications in pregnancy with spina bifida

Concern Management Notes

Bladder
incontinence

Oral anti-cholinergics Pregnancy category B. No evidence of impacts
on fertility or fetotoxicity

Recurrent urinary
tract infections
(UTIs)

Increase frequency of clean intermittent
catheterization (CIC)
Consider prophylactic antibiotics [108]

Management of recurrent UTIs can assist in
preventing miscarriage, prematurity, and low
birth weight

Neurogenic bowel
dysfunction

Increase fiber, fluids, and exercise
Emollient laxatives (mineral oil,
glycerin)
Osmotic laxatives for refractory cases

Transanal irrigation is not recommended

288 E. Fremion et al.



extremities, angulation areas, and skin folds
[117, 118]. Ulcers should be staged based upon
the European Pressure Ulcer Grading System
[123]. Management considerations are listed in
Table 18.3 [123].

Infected decubitus ulcers increase the risk for
osteomyelitis. Symptoms often include increased
warmth, tenderness, fever, and bone pain. How-
ever, many patients with SB may not have or
recognize symptoms due to decreased sensation.
If concern for osteomyelitis is present, erythro-
cyte sedimentation rate, C-reactive protein, white
blood count, and blood cultures should be
obtained. X-ray imaging may show bony chan-
ges consistent with osteomyelitis, but MRI is
more sensitive. If osteomyelitis is present on
imaging, it is necessary to consult surgery for
bone cultures and infectious disease for antibiotic
plans.

Musculoskeletal Issues

General Mobility and the Use of Assistive
Devices
Wheelchair and assistive device use is associated
with lower activity participation, decreased
quality of life, and decreased independence
[124–126]. Overall, 57–60 % of individuals with
SB use a wheelchair. Individuals with lesions
above L2, hydrocephalus, and/or hip dislocation

are likely to be wheelchair-dependent [127–130].
In individuals with lower lumbar and sacral
lesions, approximately 35 % require braces and
23 % require walking aides such as walkers,
forearm crutches, or canes [124]. While most
adults with SB already use assistive devices,
functionality may continue to deteriorate with
age due to obesity, fractures, and other long-term
non-musculoskeletal consequences [130, 131].
Physiatrists, physical therapists, and wheelchair
clinics can help determine which assistive tech-
nology best suits a patient’s mobility needs (see
Box 18.3) [125, 130–132].

Box 18.3
The following information is often needed
for supply orders
• Equipment needed and date of last new
supplies

• Insurance coverage or other funding
sources to cover equipment

• Patient’s Functional Goals for home,
education, employment, and community

• Physical and Functional assessment by
physical therapist and/or physiatrist

•Documentation and diagnoses association
needed (contact equipment company to
clarify)

Table 18.3 Management of pressure ulcers

Preventative measures
• Appropriately fitting orthotics, wheelchairs, and wheelchair cushions
• Regular skin checks by patients and family of high-risk areas
• Regular PCP exams of high-risk areas
• Proper nutrition and healthy weight
• Early evaluation and management by wound care practitioners

Common treatment modalities [123]
• Stage I or Stage II Ulcers PCP can manage with hydrocolloid or hydrogel dressing
• Exuding Stage II, Stage III, or Stage IV Ulcers Co-management with wound practitioner and/or plastic surgery
management. Aliginate dressing, foam dressings, honey impregnated dressing, cadexomer dressing, collagen matrix
are often used

• Recalcitrant ulcers Comanagement with wound care and/or plastic surgeon. Treatments may include
electrostimulation and negative pressure therapy

• Infected ulcers Comanagement with wound care and/or plastic surgeon. May use antibiotics and/or silver
impregnated dressing. Consider evaluation for osteomyelitis

PCP primary care physician
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Shoulder and Upper Extremity Pain
Roughly 30–33 % of adults with SB have shoul-
der pain, which increases in intensity and inci-
dence with age [133]. Risk factors include
manual wheelchair use and obesity [134, 135].
Non-steroidal anti-inflammatories, physical ther-
apy, and equipment adjustment are initial thera-
pies [135]. Rotator cuff disorders should be
considered if initial therapy fails [136]. Wheel-
chair users can also develop wrist pain, nerve
entrapment, and median nerve injury [134, 137,
138]. Initial management includes rest, ice, wrist
splints, andnon-steroidal anti-inflammatories [135].
Intracarpal injections and surgical decompression
should be considered in more severe cases.

Hip, Knee, and Foot Deformities
Individuals with lumbar 4 (L4) level or higher
lesions and severe scoliosis often have hip dislo-
cation, which can cause chronic pain and limited
mobility [139, 140]. Hip reduction surgery is often
not effective and may lead to stiffness, contrac-
tures, hyperlordosis, and decreased function [141].
Foot deformities are associated with lesion level:
thoracic with equinus foot (87 %), mid-lumbar
with club foot (55 %), and sacral with calcaneal
foot (34 %) [142]. Charcot’s arthropathy (joint
swelling and pain at the foot, knee, or hip) can lead
to deformity, dislocation, and functional decline
[143, 144]. Skeletal deformities may contribute to
chronic pain, decreased mobility, and wounds.
Therapies can include bracing and possibly
orthopedic surgery [141].

Chronic Pain
Chronic pain from joint contractures or disloca-
tion or secondary to assistive devices are com-
mon. The shoulder, back, wrist, hands, knees,
ankle, and feet are the most common sites [145].
General chronic pain management should be
followed including non-narcotic medications,
physical therapy, bracing, and appropriate
wheelchair sizing and mechanics. Amitriptyline,
gabapentin, and pregabalin are options for neu-
ropathic pain [146, 147].

Scoliosis
Scoliosis is present in the majority of individuals
with SB especially in high lumbar and thoracic
lesions [148]. Scoliosis rarely progresses in
adulthood, but individuals may have had prior
spinal fusion to maximize height and mobility,
decrease pain, and improve forced vital lung
capacity [149–154]. Nonoperative care—includ-
ing trunk balance exercises, upper extremity
manipulation, and orthotics—may improve or
maintain function [152]. Surgery can be consid-
ered for scoliosis more than 50°, curvature with
pain, or restrictive lung disease, but risks such as
wound infections and nonunion of the spinal
fusion should be discussed [152].

Obesity

Up to 35–50 % of adolescents and young adults
with SB are obese [155]. These patients tend to
have lower aerobic fitness, eat less healthy diets,
and are more sedentary than their peers, putting
them at greater risk for obesity, metabolic syn-
drome, cardiovascular disease, chronic wounds,
and lymphedema [155–164]. Exercise regimens
and physical therapy reduce pain, increase effi-
ciency in wheelchair propulsion, and improve
physical activity and balance [161]. Barriers to
physical activity need to be addressed, including
lack of motivation and time, fatigue, body image
concerns, lack of knowledge about adaptive
exercise, lack of facilities and programs, and
weather/environmental limitations [160]. Moti-
vation to stay healthy, improving physical
appearance, maintaining physical skills, and
social support promote engagement in physical
activity [162].

Quality of Life

People with SB have lower quality of life
(QOL) scores than the general population in
physical functioning, general health, vitality,
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pain, and social functioning [165]. The presence
of a shunt, level of spinal lesion, and decreased
IQ correlate with decreased QOL [166–168].
Using a wheelchair full time, difficulty with math
and reading, lower executive function skills, and
pain are also associated with reduced QOL for
people with SB [165–171]. On the other hand,
succeeding at college, participating in recreation
and sport activities, higher communication effi-
cacy, lower stress, social support, lower parental
overprotectiveness, and satisfaction with family
positively correlate with QOL [171, 172].
Self-efficacy, personal hope and coping skills,
parental hope, psychological stress, and role
disability have been found to more strongly
correlate with QOL than physical deficits [172,
173]. Thus, QOL for people with SB can be best
supported by: (1) engaging them in emerging
adult activities (education, employment, recre-
ation, and relationships); (2) supporting them in
adaptive skills; (3) promoting self-efficacy and a
positive outlook; and (4) addressing pain, mental
health, and role concerns.

Conclusion

With more than three-fourths of children born with
SB surviving into adulthood, chronic condition
management and preventive care for adults with
SB will increasingly need to be facilitated by the
adult PCP. Adult providers must be prepared to
manage the psychosocial as well as medical needs
of adults with SB. Adult practices planning to
manage this population should prepare for facility
accessibility; care coordination with adult subspe-
cialists such as neurosurgeons, physiatrists, phys-
ical therapists, wound care, and urologists familiar
with the comorbidities associated with SB;
healthcare funding support; and community
resources to support adaptive living (“Appendix”).
The adult PCP should be comfortable recognizing
shunt complications; managing and preventing
basic complications of neurogenic bowel, bladder,
and skin; adapting general health guidelines to
individual with SB; and facilitating care coordi-
nation and self-management to optimize health and
promote quality of life for adults with SB.
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Appendix

Spina bifida (SB) condition fact sheet

Definition • SB is the most common neural tube defect (NTD) and is due to failure of the spinal neural
tube to close at 25–28 days postconception

• SB is classified by functional level: thoracic (flaccid lower extremities), high lumbar (hip
flexion present), mid lumbar (knee extension present), low lumbar (dorsiflexion present),
and sacral (foot plantar flexion present)

Epidemiology • An estimated 1500–2000 babies with SB are born in the United States annually, with the
highest incidence in the Latino population

• Approximately 166,000 people in the United States have SB, with the majority being adults
• Primary prevention for SB is 4 mcg folic acid for women without SB and no family history
of SB, and 4 mg for women with SB or who have a family history of SB

Special
considerations

Adults with SB may have the following comorbidities

• Shunted hydrocephalus
• Neurocognitive impairment
• Neurogenic bladder
• Pelvic organ prolapse
• Neurogenic bowel
• Skin ulcers

• Musculoskeletal concerns: scoliosis, varying
levels of paralysis, contractures, foot deformities,
pain

• Disuse Osteoporosis
• Latex allergy

Adults with SB have increased risk of

• Obesity
• Hypertension

• Anxiety/Depression
• Impairment of sexual function

Recommended
screening and
prevention

• Annual chemistry, blood urea nitrogen/creatinine, renal/bladder ultrasound
• At least annual urology visit
• Regular skin exams
• Evaluation of bowel and bladder regimens
• Evaluation of mobility impairment and adaptive equipment need
• Evaluation of adaptive supports for vocation and independent living
• If shunt, administration of pneumococcal vaccines at least 1 time (Pneumococcal 13-valent
conjugate vaccine followed at least 8 weeks later by pneumococcal 23-valent
polysaccharide vaccine)
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Parent/Caregiver Resources

• Spina Bifida Association: http://spinabifida
association.org/adults/

• Center for Disease Control – Spina Bifida:
http://www.cdc.gov/ncbddd/spinabifida/adult.
html

• International Federation for Spina Bifida and
Hydrocephalus: http://www.ifglobal.org/en/

• National Institute of Neurological Disorders
and Stroke/NIH: http://www.ninds.nih.gov/
disorders/spina_bifida/detail_spina_bifida.htm

Suggested Reading List

• Dicianno et al. [106]
• Webb [130]

References

1. Mazur L, Lacy B, Wilsford L. The prevalence of
hypertension in children with spina bifida. Acta
Paediatr. 2011;100(8):e80–3.

2. Stepanczuk BC, Dicianno BE, Webb TS. Young
adults with spina bifida may have higher occurrence
of prehypertension and hypertension. Am J Phys
Med Rehabil. 2014;93(3):200–6.

3. Veenboer PW, Hobbelink MG, Ruud Bosch JL,
Dik P, van Asbeck FW, Beek FJ, de Kort LM.
Diagnostic accuracy of Tc-99 m DMSA scintigra-
phy and renal ultrasonography for detecting renal
scarring and relative function in patients with spinal
dysraphism. Neurourol Urodyn. 2015;34(6):513–8.

4. Dicianno BE, Kinback N, Bellin MH, Chaikind L,
Buhari AM, Holmbeck GN, et al. Depressive
symptoms in adults with spina bifida. Rehabil
Psychol. 2015;60(3):246–53.

5. Kabra AT, Feustel PJ, Kogan BA. Screening for
depression and anxiety in childhood neurogenic
bladder dysfunction. J Pediatr Urol. 2015;11(2):75.
e1–7.

6. Sadler TW. Embryology for neural tube develop-
ment. Am J Med Fenetic C Semin Med Genet.
2005;135C(1):2–8.

7. Parker SE, Mai CT, Canfield MA, Rickard R,
Wang Y, Meyer RE, et al. Updated national birth
prevalence estimates for selected birth defects in the
United States, 2004–2006. Birth Defects Res A Clin
Mol Teratol. 2010;88(12):1008–16.

8. Spina Bifida Fact Sheet [Internet]. Bethesda: NIH
Publication; c2013. http://www.ninds.nih.gov/
disorders/spina_bifida/detail_spina_bifida.htm.

9. Centers for Disease Control and Prevention (CDC).
Racial/ethnic differences in the birth prevalence of
spina bifida - United States, 1995–2005. MMWR
Morb Mortal Wkly Rep. 2009;57(53):1409–13.

10. Adzick NS, Thom EA, Spong CY, Brock JW 3rd,
Burrows PK, Johnson MP, et al. A randomized trial
of prenatal versus postnatal repair of myelomeningo-
cele. N Engl J Med. 2011;364(11):993–1004.

11. Sawin KJ, Liu T, Ward E, Thibadeau J,
Schechter MS, Soe MM, et al. The National Spina
Bifida Patient Registry: profile of a large cohort of
participants from the first 10 clinics. J Pediatr.
2015;166(2):444–50.

12. Hunt GM. Non-selective intervention in newborn
babies with open spina bifida: the outcome 30 years
on for the complete cohort. Eur J Pediatr Surg.
1999;9:S5–8.

13. Barf HA, Verhoef M, Jennekens-Schinkel A,
Post MW, Gooskens RH, Prevo AJ. Cognitive status
of young adults with spina bifida. Dev Med Child
Neurol. 2003;45(12):813–20.

14. Brei T, Kelly L. Level of Function. Washington,
DC: Spina Bifida Association. http://
spinabifidaassociation.org/wp-content/uploads/
2015/07/HOW-SB-LESIONS-IMPACT-DAILY-
FUNCTION1.pdf. Accessed November 16, 2015.

15. Liptak G, Garver K, Dosa NP. Spina bifida grown
up. J Dev Behav Pediatr. 2013;34(3):206–15.

16. Dicianno BE, Wilson R. Hospitalizations of adults
with SB and congenital spinal cord anomalies. Arch
Phys Med Rehabil. 2010;91(4):529–35.

17. Oakeshott P, Hunt GM. Long-term outcome in open
spina bifida. Br J Gen Pract. 2003;53:632–6.

18. Werhagen L, Gabrielsson H, Westgren N, Borg L.
Medical complication in adults with spina bifida.
Clin Neurol Neurosurg. 2013;115(8):1226–9.

19. Green N, Copp A. Neuroal tube defects. Annu Rev
Neurosci. 2014;37:221–42.

20. Mitchell LE. Epidemiology of neural tube defects.
Am J Med Genet C Semin Med Genet. 2005;135C
(1):88–94.

21. Centers for Disease Control and Prevention (CDC).
Spina bifida and anencephaly before and after folic
acid mandate–United States, 1995–1996 and 1999–
2000. MMWR Morb Mortal Wkly Rep. 2004;53
(17):362–5.

22. Williams J, Mai CT, Mulinare J, Isenburg J,
Flood TJ, Ethen M, et al. Updated estimates of
neural tube defects prevented by mandatory folic
acid fortification—United States, 1995–2011. Cen-
ters Dis Control Prev. 2015; 64(01):1–5. http://
www.cdc.gov/mmwr/preview/mmwrhtml/
mm6401a2.htm.

23. Wilson RD, Committee Genetics, Wilson RD,
Audibert F, Brock JA, Carroll J, Cartier L,
Gagnon A, et al. Pre-conception folic acid and
multivitamin supplementation for the primary and
secondary prevention of neural tube defects and
other folic acid-sensitive congenital anomalies.
J Obstet Gynaecol Can. 2015;37(6):534–52.

18 Spina Bifida 293

http://spinabifidaassociation.org/adults/
http://spinabifidaassociation.org/adults/
http://www.cdc.gov/ncbddd/spinabifida/adult.html
http://www.cdc.gov/ncbddd/spinabifida/adult.html
http://www.ifglobal.org/en/
http://www.ninds.nih.gov/disorders/spina_bifida/detail_spina_bifida.htm
http://www.ninds.nih.gov/disorders/spina_bifida/detail_spina_bifida.htm
http://www.ninds.nih.gov/disorders/spina_bifida/detail_spina_bifida.htm
http://www.ninds.nih.gov/disorders/spina_bifida/detail_spina_bifida.htm
http://spinabifidaassociation.org/wp-content/uploads/2015/07/HOW-SB-LESIONS-IMPACT-DAILY-FUNCTION1.pdf
http://spinabifidaassociation.org/wp-content/uploads/2015/07/HOW-SB-LESIONS-IMPACT-DAILY-FUNCTION1.pdf
http://spinabifidaassociation.org/wp-content/uploads/2015/07/HOW-SB-LESIONS-IMPACT-DAILY-FUNCTION1.pdf
http://spinabifidaassociation.org/wp-content/uploads/2015/07/HOW-SB-LESIONS-IMPACT-DAILY-FUNCTION1.pdf
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6401a2.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6401a2.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6401a2.htm


24. Clinics. Arlington, VA: Spina Bifida Association.
http://spinabifidaassociation.org/clinics/. Accessed
16 Nov 2015.

25. Brei TJ. The future of the multidisciplinary clinic.
ScientificWorldJournal. 2007;7:1752–6.

26. Binks JA, Barden WS, Burke TA, Young NL. What
do we really know about the transition to
adult-centered health care? A focus on cerebral
palsy and spina bifida. Arch Phys Med Rehabil.
2007;88(8):1064–73.

27. Dicianno BE. 21st century challenges to the provi-
sion of health care to adults with spina bifida: a
rehabilitation approach. Arch Phys Med Rehabil.
2014;95(9):1601–2.

28. Sawin KJ, Betz CL, Linroth R. Gaps and opportu-
nities: an agenda for further research, services, and
program development in spina bifida. Pediatr Clin
North Am. 2010;57(4):1041–57.

29. Dosa NP, Foley HT, Eckrich M, Woddall-Ruff D,
Liptak GS. Obesity across the lifespan among
persons with spina bifida. Disabil Rehabil. 2009;21
(11):914–20.

30. USPSTF A and B Recommendations. U.S. Preventive
Services Task Force; April 2016. http://www.
uspreventiveservicestaskforce.org/Page/Name/uspstf-
a-and-b-recommendations. Accessed 3 June 2016.

31. Fletcher JM, Copeland K, Frederick JA, Blaser SE,
Kramer LA, Northrup H, et al. Spinal lesion level in
spina bifida: a source of neural and cognitive
heterogeneity. J Neurosurg. 2005;102(3
Suppl):268–79.

32. Dennis M, Landry SH, Barnes M, Fletcher JM.
A model of neurocognitive function in spina bifida
over the life span. J Int Neuropsychol Soc. 2006;12
(2):285–96.

33. Dennis M, Jewell D, Drake J, Misakyan T,
Spiegler B, Hetherington R, et al. Prospective,
declarative, and nondeclarative memory in young
adults with spina bifida. J Int Neuropsychol Soc.
2007;13(2):312–23.

34. Centers for Disease Control and Prevention. Rec-
ommended adult immunization schedule for adults
aged 19 years or older, by vaccine and age
group. http://www.cdc.gov/vaccines/schedules/hcp/
imz/adult.html. Accessed 3 June 2016.

35. Bowman RM, McLone DG, Grant JA, Tomita T,
Ito JA. Spina bifida outcome: a 25-year prospective.
Pediatr Neurosurg. 2001;34(3):114–20.

36. Piatt JH. Treatment for myelomeningocele: a review
of outcomes and continuing neurosurgical consider-
ations among adults. J Neurosurg Pediatr.
2010;6:515–25.

37. Edwards RJ, Witchell C, Pople IK. Chronic head-
aches in adults with spina bifida and associated
hydrocephalus. Eur J Pediatr Surg. 2003;13:S13–7.

38. Rocque BG, Lapsiwala S, Iskandar BJ. Ventricular
shunt tap as a predictor of proximal shunt malfunc-
tion in children: a prospective study. J Neurosurg
Pediatr. 2008;1(6):439.

39. Drake JM. Occult tethered cord syndrome: not an
indication for surgery. J Neurosurg. 2006;104(5
Suppl):305–8.

40. Proctor MR, Bauer SB, Scott RM. The effect of
surgery for split spinal cord malformation on
neurologic and urologic function. Pediatr Neuro-
surg. 2000;32(1):13.

41. Cardoso M, Keating RF. Neurosurgical management
of spinal dysraphism and neurogenic scoliosis.
Spine. 2009;34(17):1775–82.

42. McLone DG. Continuing concepts in the manage-
ment of spina bifida. Pediatr Neurosurg. 1992;
18:254–6.

43. Stevenson K. Chiari Type II malformation: past,
present, and future. Neurosurg Focus. 2004;16920:E5.

44. Rahman M, Perkins L, Pincus D. Aggressive
surgical management of patients with Chiari II
malformation and brainstem dysfunction. Pediatr
Neurosurg. 2009;45:337–44.

45. Gundry CR, Heithoff KB. Imaging evaluation of
patients with spinal deformity. Orthop Clin North
Am. 1994;25(2):247–64.

46. Tsitouras V, Sgouros S. Syringomyelia and tethered
cord in children. Childs Nerv Syst. 2013;29:
1625–34.

47. Gaston H. Ophthalmic complications of spina bifida
and hydrocephalus. Eye. 1991;5:279–90.

48. Anderson HA, Stuebing KK, Buncic R, Mazow M,
Fletcher JM. Factors associated with strabismus in
spina bifida myelomeningocele. J Pediatr Ophthal-
mol Strabismus. 2012;49(5):284–9.

49. Nelson MD, Widman LM, Abresch RT, Stanhope K,
Havel PJ, Styne DM, McDonald CM. Metabolic
syndrome in adolescents with spinal cord dysfunc-
tion. J Spinal Cord Med. 2007;7:S127–39.

50. Sherman MS, Kapalan JM, Effgen S, Campbell D,
Dold F. Pulmonary dysfunction and reduced exer-
cise capacity in patients with myelomeningocele.
J Pediatr. 1997;131:413–8.

51. Kirk VG, Morielli A, Brouillette RT.
Sleep-disordered breathing in patients with
myelomeningocele: the missed diagnosis. Dev Med
Child Neurol. 1999;41(1):40–3.

52. Patel DM, Rocque BG, Hopson B, Arynchyna A,
Bishop ER, Lozano D, Blount JP. Sleep disordered
breathing in patients with myelomeningocele. J Neu-
rosurg Pediatr. 2015;16(1):30–5.

53. Wang HH, Wiener JS, Ferrandino MN, Lipkin ME,
Routh JC. Complications of surgical management of
upper tract calculi in spina bifida patients: analysis
of nationwide data. J Urol. 2015;193(4):1270–4.

54. Krogh K, Lie HR, Bilenberg N, Laurberg S. Bowel
function in Danish children with myelomeningocele.
APMIS Suppl. 2003;109:81–5.

55. Verhoef M, Lurvink M, Barf HA, Post MW, van
Asbeck FW, Gooskens RH, et al. High prevalence of
incontinence among young adults with spina bifida:
description, prediction and problem perception.
Spinal Cord. 2005;43(6):331–40.

294 E. Fremion et al.

http://spinabifidaassociation.org/clinics/
http://www.uspreventiveservicestaskforce.org/Page/Name/uspstf-a-and-b-recommendations
http://www.uspreventiveservicestaskforce.org/Page/Name/uspstf-a-and-b-recommendations
http://www.uspreventiveservicestaskforce.org/Page/Name/uspstf-a-and-b-recommendations
http://www.cdc.gov/vaccines/schedules/hcp/imz/adult.html
http://www.cdc.gov/vaccines/schedules/hcp/imz/adult.html


56. Velde SV, Biervliet SV, Bruyne RD, Winckel MV.
A systematic review on bowel management and the
success rate of the various treatment modalities in
spina bifida patients. Spinal Cord. 2013;51(12):
873–81.

57. Imai K, Shiroyanagi Y, Kim WJ, Ichiroku T,
Yamazaki Y. Satisfaction after the Malone antegrade
continence enema procedure in patients with spina
bifida. Spinal Cord. 2014;52(1):54–7.

58. Leibold S. Achieving continence with a neurogenic
bowel. Pediatr Clin N Am. 2010;57:1013–25.

59. Märzheuser S, Karsten K, Rothe K. Improvements
in incontinence with self-management in patients
with anorectal malformations. Eur J Pediatr Surg.
2016;26(2):186–91.

60. McGuire EJ, Woodside JR, Borden TA, Weiss RM.
The prognostic value of urodynamic testing in
myelodysplastic patients. J Urol. 1981;126:205–9.

61. Snow-Lisy DC, Yerkes EB, Cheng EY. Update on
urological management of spina bifida from prenatal
diagnosis to adulthood. J Urol. 2015;194:288–96.

62. Edelstein RA, Bauer SB, Kelly MD, Darbey MM,
Peters CA, Atala A, et al. The long-term urologic
response of neonates with myelodysplasia treated
proactively with intermittent catheterization and
anticholinergic therapy. J Urol. 1995;154:1500–4.

63. Teichman JMH, Scherz HC, Kim KD, Cho DH,
Packer MG, Kaplan GW. An alternative approach to
myelodysplasia management: aggressive observa-
tion and prompt intervention. J Urol. 1994;152:
807–11.

64. Wu H-Y, Baskin LS, Kogan BA. Neurogenic
bladder dysfunction due to myelomeningocele:
neonates versus childhood treatment. J Urol.
1997;157:2295–7.

65. Kasabian NG, Bauer SB, Dyro FM, Colodny AH,
Mandell J, Retik AB. The prophylactic value of
clean intermittent catheterization and anticholinergic
medication in newborns and infants with myelodys-
plasia at risk of developing urinary tract deteriora-
tion. Am J Dis Child. 1992;146:840–3.

66. Schlager TA, Clark M, Anderson S. Effect of a
single-use sterile catheter for each void on the
frequency of bacteriuria in children with neurogenic
bladder on intermittent catheterization for bladder
emptying. Pediatrics. 2001;108:E71.

67. Cruz F, Herschorn S, Aliotta P, Brin M, Thomp-
son C, Lam W, et al. Efficacy and safety of
onabotulinumtoxinA in patients with urinary incon-
tinence due to neurogenic detrusor overactivity: a
randomized, double-blind, placebo-controlled trial.
Eur Urol. 2011;60:742–50.

68. Ginsberg D, Gousse A, Keppenne V, Sievert KD,
Thompson C, Lam W, et al. Phase 3 efficacy and
tolerability study of onabotulinumtoxinA for urinary
incontinence from neurogenic detrusor overactivity.
J Urol. 2012;187:2131–9.

69. Mitrofanoff P. Trans-appendicular continent cys-
tostomy in the management of the neurogenic
bladder. Chir Pediatr. 1980;21:297–305.

70. Monti PR, Lara RC, Dutra MA, de Carvalho JR.
New techniques for construction of efferent conduits
based on the Mitrofanoff principle. Urology. 1997;
49:112–5.

71. Yang WH. Yang needle tunneling technique in
creating antireflux and continent mechanisms.
J Urol. 1993;150:830–4.

72. Abol-Enein H, Ghoneim MA. Serous lined extra-
mural ileal valve: a new continent urinary outlet.
J Urol. 1999;161:786–91.

73. Sarosdy MF. Continent urinary diversion using
cutaneous ileocecocystoplasty. Urology. 1992;40:
102–6.

74. Sutton MA, Hinson JL, Nickell KG, Boone TB.
Continent ileocecal augmentation cystoplasty.
Spinal Cord. 1998;36:246–51.

75. Veenboer PW, de Kort LM, Chrzan RJ, de
Jong TP. Urinary considerations for adult patients
with spinal dysraphism. Nat Rev Urol. 2015;12
(6):331–9.

76. Hendrix SL, Clark A, Nygaard I, Aragaki A,
Barnabei V, McTiernan A. Pelvic organ prolapse
in the Women’s Health Initiative: gravity and
gravidity. Am J Obstet Gynecol. 2002;186:1160–6.

77. Abrams P, Andersson KE, Brubaker L, Cardozo L,
Cottenden A, Denis L, et al. 3rd International
Consultation on Incontinence. Recommendations
of the International Scientific Committee: evaluation
and treatment of urinary incontinence, pelvic organ
prolapse and fecal incontinence. Monaco;2005.

78. Edenfield AL, Levin PJ, Dieter AA, Amundsen CL,
Siddiqui NY. Sexual activity and vaginal topogra-
phy in women with symptomatic pelvic floor
disorders. J Sex Med. 2015;12:416–23.

79. Khavari R, Tokaz MC, Stewart JN, Boone TB.
Pelvic organ prolapse in female patients presenting
to transitional urology care clinic. J Uro. 2015;194
(6):1654–8.

80. Shurtleff DB, Hayden PW, Chapman WH, Broy AB,
Hill ML. Myelodysplasia. Problems of long-term
survival and social function. West J Med. 1975;122
(3):199–205.

81. Vroege JA, Zeijlemaker BY, Scheers MM. Sexual
functioning of adult patients born with
meningomyelocele. A pilot study. Eur Urol. 1998;
34(1):25–9.

82. Hirayama A, Yamada K, Tanaka Y, Hirata N,
Yamamoto M, Suemori T, et al. Evaluation of
sexual function in adults with myelomeningocele.
Hinyokika Kiyo. 1995;41(12):985–9.

83. Cromer BA, Enrile B, McCoy K, Gerhardstein MJ,
Fitzpatrick M, Judis J. Knowledge, attitudes and
behavior related to sexuality in adolescents with
chronic disability. Dev Med Child Neurol. 1990;32
(7):602–10.

84. Decter RM, Furness PD 3rd, Nguyen TA,
McGowan M, Laudermilch C, Telenko A. Repro-
ductive understanding, sexual functioning and
testosterone levels in men with spina bifida.
J Urol. 1997;157(4):1466–8.

18 Spina Bifida 295



85. Cardenas DD, Topolski TD, White CJ, McLaugh-
lin JF, Walker WO. Sexual functioning in adoles-
cents and young adults with spina bifida. Arch Phys
Med Rehabil. 2008;89(1):31–5.

86. von Linstow ME, Biering-Sørensen I, Liebach A,
Lind M, Seitzberg A, Hansen RB, et al. Spina bifida
and sexuality. J Rehabil Med. 2014;46(9):891–7.

87. Gamé X, Moscovici J, Gamé L, Sarramon JP,
Rischmann P, Malavaud B. Evaluation of sexual
function in young men with spina bifida and
myelomeningocele using the International Index of
Erectile Function. Urology. 2006;67(3):566–70.

88. Lassmann J, Garibay Gonzalez F, Melchionni JB,
Pasquariello PS Jr, Snyder HM 3rd. Sexual function
in adult patients with spina bifida and its impact on
quality of life. J Urol. 2007;178(4 Pt 2):1611–4.

89. Cass AS, Bloom BA, Luxenberg M. Sexual function
in adults with myelomeningocele. J Urol. 1986;136
(2):425–6.

90. Gavin L, MacKay AP, Brown K, Harrier S, Ven-
tura SJ, Kann L, et al. Centers for Disease Control
and Prevention (CDC). Sexual and reproductive
health of persons aged 10-24 years—United States,
2002–2007. MMWR Surveill Summ. 2009;58(6):
1–58.

91. Verhoef M, Barf HA, Vroege JA, Post MW, Van
Asbeck FW, Gooskens RH, et al. Sex education,
relationships, and sexuality in young adults with
spina bifida. Arch Phys Med Rehabil. 2005;86
(5):979–87.

92. Gatti C, Del Rossi C, Ferrari A, Casolari E,
Casadio G, Scire G. Predictors of successful sexual
partnering of adults with spina bifida. J Urol.
2009;182(4 Suppl):1911–6.

93. Sawyer SM, Roberts KV. Sexual and reproductive
health in young people with spina bifida. Dev Med
Child Neurol. 1999;41(10):671–5.

94. Dorner S. Sexual interest and activity in adolescents
with spina bifida. J Child Psychol Psychiatry.
1977;18(3):229–37.

95. Lee NG, Andrews E, Rosoklija I, Logvinenko T,
Johnson EK, Oates RD, et al. The effect of spinal
cord level on sexual function in the spina bifida
population. J Pediatr Urol. 2015;11(3):142 e1–6.

96. Diamond DA, Rickwood AM, Thomas DG. Penile
erections in myelomeningocele patients. Br J Urol.
1986;58(4):434–5.

97. Sandler AD, Worley G, Leroy EC, Stanley SD,
Kalman S. Sexual function and erection capability
among young men with spina bifida. Dev Med Child
Neurol. 1996;38(9):823–9.

98. Palmer JS, Kaplan WE, Firlit CF. Erectile dysfunc-
tion in patients with spina bifida is a treatable
condition. J Urol. 2000;164(3 Pt 2):958–61.

99. Jackson AB, Mott PK. Reproductive health care for
women with spina bifida. ScientificWorldJournal.
2007;7:1875–83.

100. De-Regil LM, Peña-Rosas JP, Fernández-Gaxiola
AC, Rayco-Solon P. Effects and safety of pericon-
ceptional oral folate supplementation for preventing
birth defects. Cochrane Database Syst Rev. 2015;12:
CD007950.

101. Finnell RH, Shaw GM, Lammer EJ, Volcik KA. Does
prenatal screening for 5,10-methylenetetrahydrofolate
reductase (MTHFR)mutations in high-risk neural tube
defect pregnancies make sense? Genet Test. 2002;6
(1):47–52.

102. Liakos AM, Bradley NK, Magram G, Muszynski C.
Hydrocephalus and the reproductive health of
women: the medical implications of maternal shunt
dependency in 70 women and 138 pregnancies.
Neurol Res. 2000;22(1):69–88.

103. Reitberg CCT, Lindhout D. Adult patients with
spina bifida cystica: genetic counseling, pregnancy
and delivery. Eur J Obstet Gynecol. 1993;52:63–70.

104. Visconti D, Noia G, Triarico S, Quattrocchi T,
Pellegrino M, Carducci B, et al. Sexuality,
pre-conception counseling and urological manage-
ment of pregnancy for young women with spina
bifida. Eur J Obstet Gynecol Reprod Biol. 2012;163
(2):129–33.

105. Cameron M, Moran P. Prenatal screening and
diagnosis of neural tube defects. Prenat Diagn.
2009;29(4):402–11.

106. Dicianno BE, Kurowski BG, Yang JM, Chancel-
lor MB, Bejjani GK, Fairman AD, et al. Rehabil-
itation and medical management of the adult with
spina bifida. Am J Phys Med Rehabil. 2008;87
(12):1027–50.

107. Arata M, Grover S, Dunne K, Bryan D. Pregnancy
outcome and complications in women with spina
bifida. J Reprod Med. 2000;45(9):743–8.

108. Salomon J, Schnitzler A, Ville Y, Laffont I, Per-
ronne C, Denys P, et al. Prevention of urinary tract
infection in six spinal cord-injured pregnant women
who gave birth to seven children under a weekly
oral cyclic antibiotic program. Int J Infect Dis.
2009;13(3):399–402.

109. Marreiros H, Loff C, Calado E. Osteoporosis in
paediatric patients with spina bifida. J Spinal Cord
Med. 2012;35(1):9–21.

110. Marreiros H, Monteiro L, Loff C, Calado E. Frac-
tures in children and adolescents with spina bifida:
the experience of a Portuguese tertiary-care hospital.
Dev Med Child Neurol. 2010;52(8):754–9.

111. Okurowska-Zawada B, Konstantynowicz J, Kułak
W, Kaczmarski M, Piotrowska-Jastrzebska J,
Sienkiewicz D, et al. Assessment of risk factors
for osteoporosis and fractures in children with
meningomyelocele. Adv Med Sci. 2009;54(2):
247–52.

112. Valtonen KM, Goksör LA, Jonsson O, Mellström D,
Alaranta HT, Viikari-Juntura ER. Osteoporosis in
adults with meningomyelocele: an unrecognized

296 E. Fremion et al.



problem at rehabilitation clinics. Arch Phys Med
Rehabil. 2006;87(3):376–82.

113. Alexandre C, Vico L. Pathophysiology of bone loss
in disuse osteoporosis. Joint Bone Spine. 2011;78
(6):572–6.

114. Jiang SD, Jiang LS, Dai LY. Mechanisms of
osteoporosis in spinal cord injury. Clin Endocrinol
(Oxf). 2006;65(5):555–65.

115. Boyce AM, Tosi LL, Paul SM. Bisphosphonate
treatment for children with disabling conditions.
PM&R. 2014;6(5):427–36.

116. Okamoto GA, Lamers JV, Shurtleff DB. Skin
breakdown in patients with myelomeningocele.
Arch Phys Med Rehabil. 1983;64(1):20–3.

117. Plaum PE, Riemer G, Froslie KF. Risk factors for
pressure sores in adult patients with myelomeningo-
cele—a questionnaire-based study. Cerebrospinal
Fluid Res. 2006;3:14.

118. Sawin KJ, Liu T, Ward E, Thibadeau J,
Schechter MS, Soe MM, et al. NSBPR Coordinating
Committee. The National Spina Bifida Patient
Registry: profile of a large cohort of participants
from the first 10 clinics. J Pediatr. 2015;166(2):
444–50.

119. Ottolini K, Harris AB, Amling JK, Kennelly AM,
Phillips LA, Tosi LL. Wound care challenges in
children and adults with spina bifida: an open-cohort
study. J Pediatr Rehabil Med. 2013;6(1):1–10.

120. Kim S, Ward E, Dicianno BE, Clayton GH,
Sawin KJ, Beierwaltes P, et al. National Spina
Bifida Patient Registry. Factors associated with
pressure ulcers in individuals with spina bifida.
Arch Phys Med Rehabil. 2015;96(8):1435–41.

121. Caterino JM, Scheatzle MD, D’Antonio JA.
Descriptive analysis of 258 emergency department
visits by spina bifida patients. J Emerg Med.
2006;31(1):17–22.

122. Kinsman SL, Doehring MC. The cost of preventable
conditions in adults with spina bifida. Eur J Pediatr
Surg. 1996;6(Suppl 1):17–20.

123. Haesler E, editor. National Pressure Ulcer Advisory
Panel, E.P.U.A.P.a.P.P. and P.I. Alliance, Preven-
tion and Treatment of Pressure Ulcers: quick
reference guide. Perth: Cambridge Media; 2014.

124. Dicianno BE, Bellin MH, Zabel AT. Spina bifida
and mobility in the transition years. Am J Phys Med
Rehabil. 2009;88(12):1002–6.

125. Johnson KL, Dudgeon B, Kuehn C, Walker W.
Assistive technology use among adolescents and
young adults with spina bifida. Am J Public Health.
2007;97(2):330–6.

126. Dicianno BE, Gaines A, Collins DM, Lee S.
Mobility, assistive technology use, and social inte-
gration among adults with spina bifida. Am J Phys
Med Rehabil. 2009;88(7):533–41.

127. Verhoef M, Barf HA, Post MW, van Asbeck FW,
Gooskens RH, Prevo AJ. Functional independence
among young adults with spina bifida, in relation to
hydrocephalus and level of lesion. Dev Med Child
Neurol. 2006;48(2):114–9.

128. Williams EN, Broughton NS, Menelaus MB.
Age-related walking in children with spina bifida.
Dev Med Child Neurol. 1999;41(7):446–9.

129. Danielsson AJ, Bartonek A, Levey E, McHale K,
Sponseller P, Saraste H. Associations between
orthopaedic findings, ambulation and health-related
quality of life in children with myelomeningocele.
J Child Orthop. 2008;2(1):45–54.

130. Webb TS. Optimizing health care for adults with
spina bifida. Dev Disabil Res Rev. 2010;16(1):
76–81.

131. Mazur JM, Shurtleff D, Menelaus M, Col-
liver J. Orthopaedic management of high-level spina
bifida. Early walking compared with early use of a
wheelchair. J Bone Joint Surg Am. 1989;71(1):
56–61.

132. Minkel JL. Seating and mobility considerations for
people with spinal cord injury. Phys Ther. 2000;80
(7):701–9.

133. Roehrig S, Like G. Factors affecting shoulder pain in
adolescents and young adults with spina bifida.
Pediatr Phys Ther. 2008;20(3):224–32.

134. Ferrero G, Mijno E, Actis MV, Zampa A, Ratto N,
Arpaia A, Massè A. Risk factors for shoulder pain in
patients with spinal cord injury: a multicenter study.
Musculoskelet Surg. 2015;99(Suppl 1):53–6.

135. Sawatzky BJ, Slobogean GP, Reilly CW, Cham-
bers CT, Hol AT. Prevalence of shoulder pain in
adult-versus childhood-onset wheelchair users: a
pilot study. J Rehabil Res Dev. 2005;42(3 Suppl 1):
1–8.

136. Escobedo EM, Hunter JC, Hollister MC, Patten RM,
Goldstein B. MR imaging of rotator cuff tears in
individuals with paraplegia. AJR Am J Roentgenol.
1997;168(4):919–23.

137. Boninger ML, Cooper RA, Baldwin MA, Shi-
mada SD, Koontz A. Wheelchair pushrim kinetics:
body weight and median nerve function. Arch Phys
Med Rehabil. 1999;80(8):910–5.

138. Schroer W, Lacey S, Frost FS, Keith MW. Carpal
instability in the weight-bearing upper extremity.
J Bone Joint Surg Am. 1996;78(12):1838–43.

139. Crandall RC, Birkebak RC, Winter RB. The role of
hip location and dislocation in the functional status
of the myelodysplastic patient. A review of 100
patients. Orthopedics. 1989;12(5):675–84.

140. Roach JW, Short BF, Saltzman HM. Adult conse-
quences of spina bifida: a cohort study. Clin Orthop
Relat Res. 2011;469(5):1246–52.

141. Glard Y, Launay F, Viehweger E, Guillaume JM,
Jouve JL, Bollini G. Hip flexion contracture and
lumbar spine lordosis in myelomeningocele. J Pedi-
atr Orthop. 2005;25(4):476–8.

142. Frischhut B, Stöckl B, Landauer F, Krismer M,
Menardi G. Foot deformities in adolescents and
young adults with spina bifida. J Pediatr Orthop B.
2000;9(3):161–9.

143. Nagarkatti DG, Banta JV, Thomson JD. Charcot
arthropathy in spina bifida. J Pediatr Orthop. 2000;20
(1):82–7.

18 Spina Bifida 297



144. Yalcin S, Kocaoglu B, Berker N, Erol B. Conser-
vative treatment of Charcot artroparthy in a series of
spina bifida patients: the experience of one center
and review of the literature. J Pediatr Orthop B.
2007;16(5):373–9.

145. Clancy CA, McGrath PJ, Oddson BE. Pain in
children and adolescents with spina bifida. Dev Med
Child Neurol. 2005;47(1):27–34.

146. Rintala DH, Holmes SA, Courtade D, Fiess RN,
Tastard LV, Loubser PG. Comparison of the
effectiveness of amitriptyline and gabapentin on
chronic neuropathic pain in persons with spinal cord
injury. Arch Phys Med Rehabil. 2007;88(12):
1547–60.

147. Tzellos TG, Papazisis G, Amaniti E, Kouvelas D.
Efficacy of pregabalin and gabapentin for neuro-
pathic pain in spinal-cord injury: an evidence-based
evaluation of the literature. Eur J Clin Pharmacol.
2008;64(9):851–8.

148. Thomson JD, Segal LS. Orthopedic management of
spina bifida. Dev Disabil Res Rev. 2010;16(1):
96–103.

149. Patel J, Walker JL, Talwalkar VR, Iwinski HJ,
Milbrandt TA. Correlation of spine deformity, lung
function, and seat pressure in spina bifida. Clin
Orthop Relat Res. 2011;469(5):1302–7.

150. Trivedi J, Thomson JD, Slakey JB, Banta JV,
Jones PW. Clinical and radiographic predictors of
scoliosis in patients with myelomeningocele. J Bone
Joint Surg Am. 2002;84-A(8):1389–94.

151. Mercado E, Alman B, Wright JG. Does spinal fusion
influence quality of life in neuromuscular scoliosis?
Spine (Phila Pa 1976). 2007;32(19 Suppl):S120–5.

152. Wai EK, Young NL, Feldman BM, Badley EM,
Wright JG. The relationship between function,
self-perception, and spinal deformity: implications
for treatment of scoliosis in children with spina
bifida. J Pediatr Orthop. 2005;25(1):64–9.

153. Berven S, Bradford DS. Neuromuscular scoliosis:
causes of deformity and principles for evaluation
and management. Semin Neurol. 2002;22(2):
167–78.

154. Buffart LM, van den Berg-Emons RJ, Burdorf A,
Janssen WG, Stam HJ, Roebroeck ME. Cardiovas-
cular disease risk factors and the relationships with
physical activity, aerobic fitness, and body fat in
adolescents and young adults with myelomeningo-
cele. Arch Phys Med Rehabil. 2008;89(11):
2167–73.

155. Dosa NP, Foley JT, Eckrich M, Woodall-Ruff D,
Liptak GS. Obesity across the lifespan among
persons with spina bifida. Disabil Rehabil. 2009;31
(11):914–20.

156. McPherson AC, Swift JA, Yung E, Lyons J,
Church P. The assessment of weight status in
children and young people attending a spina bifida
outpatient clinic: a retrospective medical record
review. Disabil Rehabil. 2013;35(25):2123–31.

157. McPherson AC, Leo J, Church P, Lyons J, Chen L,
Swift J. An environmental scan of weight assess-
ment and management practices in paediatric spina
bifida clinics across Canada. J Pediatr Rehabil Med.
2014;7(3):207–17.

158. Shurtleff DB, Walker WO, Duguay S, Peterson D,
Cardenas D. Obesity and myelomeningocele:
anthropometric measures. J Spinal Cord Med.
2010;33(4):410–9.

159. Nelson MD, Widman LM, Abresch RT, Stanhope K,
Havel PJ, Styne DM, et al. Metabolic syndrome in
adolescents with spinal cord dysfunction. J Spinal
Cord Med. 2007;30(Suppl 1):S127–39.

160. Buffart LM, Roebroeck ME, Rol M, Stam HJ, van
den Berg-Emons RJ. Transition Research Group
South-West Netherlands. Triad of physical activity,
aerobic fitness and obesity in adolescents and young
adults with myelomeningocele. J Rehabil Med.
2008;40(1):70–5.

161. van den Berg-Emons HJ, Bussmann JB, Mey-
erink HJ, Roebroeck ME, Stam HJ. Body fat, fitness
and level of everyday physical activity in adoles-
cents and young adults with meningomyelocele.
J Rehabil Med. 2003;35(6):271–5.

162. Buffart LM, van den Berg-Emons RJ, van Meche-
len W, van Meeteren J, van der Slot W, Stam HJ,
et al. Promoting physical activity in an adolescent
and a young adult with physical disabilities. Disabil
Health J. 2010;3(2):86–92.

163. Davis G, Plyley MJ, Shephard RJ. Gains of
cardiorespiratory fitness with arm-crank training in
spinally disabled men. Can J Sport Sci. 1991;16
(1):64–72.

164. Miyano G, Kalra M, Inge TH. Adolescent paraple-
gia, morbid obesity, and pickwickian syndrome:
outcome of gastric bypass surgery. J Pediatr Surg.
2009;44(3):e41–4.

165. Rofail D, Maguire L, Kissner M, Colligs A,
Abetz-Webb L. Health-related quality of life is
compromised in individuals with spina bifida:
results from qualitative and quantitative studies.
Eur J Obstet Gynecol Reprod Biol. 2014;181C:
214–22.

166. Cope H, McMahon K, Heise E, Eubanks S, Gar-
rett M, Gregory S, Ashley-Koch A. Outcome and
life satisfaction of adults with myelomeningocele.
Disabil Health J. 2013;6(3):236–43.

167. Barf HA, Post MW, Verhoef M, Gooskens RHJM,
Prevo AJH. Is cognitive functioning associated with
subjective quality of life in young adults with spina
bifida and hydrocephalus? J Rehabil Med. 2010;42
(1):56–9.

168. Sawin KJ, Brei TJ, Bura CF, Fastenau PS. Factors
associated with quality of life in adolescents with
spina bifida. J Holist Nurs. 2002;20:279–304.

169. Dicianno BE, Bellin MH, Zabel AT. Spina bifida
and mobility in the transition years. Am J Phys Med
Rehabil. 2009;88(12):1002–6.

298 E. Fremion et al.



170. Bellin MH, Dicianno BE, Osteen P, Dosa N,
Aparicio E, Braun P, Zabel TA. Family satisfaction,
pain, and quality-of-life in emerging adults with
spina bifida: a longitudinal analysis. Am J Phys Med
Rehabil. 2013;92(1):641–55.

171. Leger RR. Severity of illness, functional status, and
HRQOL in youth with spina bifida. Rehabil Nurs.
2005;30(5):180–7.

172. Kirpalani HM, Parkin PC, Willan AR, Fehlings DL,
Rosenbaum PL, King D, Van Nie AJ. Quality of life
in spina bifida: importance of parental hope. Arch
Dis Child. 2000;83(4):293–7.

173. Padua L, Rendeli C, Rabini A, Girardi E, Tonali P,
Salvaggio E. Health-related quality of life and
disability in young patients with spina bifida. Arch
Phys Med Rehabil. 2002;83(10):1384–8.

18 Spina Bifida 299



Part IV

Other Clinical Considerations
in the Care of Adults with Chronic

Childhood Conditions



19Respiratory Care of Adults
with Chronic Pulmonary Disease

Tara Lynn Barto

Introduction

The last 30 years has seen a shift in the care of
chronic pulmonary disease owing in large part to
the advancements in medicine and technology.
Comprehensive chronic disease management, as
demonstrated in cystic fibrosis (CF) and muscu-
lar dystrophy (MD), has led to improved survival
and quality of life for children diagnosed with
previously fatal conditions, such that now these
patients are living well into adulthood. The care
of patients with chronic respiratory failure
(CRF) has followed suit with this changing
landscape of chronic disease management. CRF
is defined as a condition persisting for greater
than one month and requiring mechanical venti-
lation for part (at least 6 h) or all of the day to
provide adequate ventilation [1]. Previously,
children with CRF would be confined to a hos-
pital with personnel trained in respiratory care
and ventilator management, with patients and
their families choosing home only for palliative
or hospice care. Today, patients are offered
multiple options for management of respiratory
failure at home, albeit requiring significant edu-
cation, family commitment, and medical com-
munity support.

Like many changes in medicine, the initial
impetus to move toward home care for patients
with (CRF) was financial in origin. However,
what seems to have grown out of this movement
is a paradigm for managing complex medical
patients safely while improving survival and
quality of life. Integral to these improvements
has been the development of programs support-
ing the care of chronically ventilated patients
with CRF at home as well as multidisciplinary
teams knowledgeable in the care of these
patients. In addition to these changes, the trends
in parental expectations of long-term survival in
children with chronic respiratory failure has led
to more parents initially taking on the long-term
responsibility for these patients.

Chronic Respiratory Failure

CRF can be divided into three categories, each
with different expectations of progression and
need for lifelong mechanical ventilation. The first
is CRF related to ventilatory muscle weakness,
for example, neuromuscular diseases such as
Duchenne’s muscular dystrophy or quadriplegia.
As home care for CRF was gaining popularity,
these patients comprised more than 50 % of
patients offered home mechanical ventilation
(HMV), although reports reviewing the trends in
HMV have shown that patients with other cate-
gories of CRF are being offered home care
options more often [2]. Because these conditions
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are typically chronic and progressive, it is unli-
kely once a patient requires mechanical ventila-
tory support that they would be able to be
successfully weaned from such support.

The second category of CRF is related to
disorders of the lung parenchyma and airways,
which in turn cause an increase in work of
breathing. Examples include patients with bron-
chopulmonary dysplasia, interstitial lung disease,
or chest wall deformities. As children with such
conditions age and grow, their respiratory
mechanics may improve, allowing them to be
potentially weaned from ventilation.

The final category of CRF is related to dis-
orders that cause a failure of neurologic control
of breathing, for example, postencephalitis, brain
trauma, or rarer conditions such as congenital
central hypoventilation syndrome (CCHS).
These conditions typically require lifelong ven-
tilation, although in certain conditions, such as
CCHS, ventilation may only be required at night.

Mechanical Ventilation

Home mechanical ventilation (HMV) can be
described in different ways: positive versus
negative pressure ventilation, invasive versus
noninvasive ventilation (NIV), and mode of
ventilation, to name a few. As a primary care
provider (PCP), it is most important to under-
stand the difference between invasive and the
noninvasive mechanical ventilation and possible
complications of each. Initiation of HMV should
be accomplished in coordination with a specialist
in pulmonary disease. Further, the ventilator
settings, regardless of whether invasive or non-
invasive ventilation is being employed, should
first be established with inpatient titration and
monitoring, typically during a sleep study.
Optimal ventilation is achieved once the partial
pressure of carbon dioxide (PaCO2) normalizes.
If a patient remains hypoxemic at this point, then
oxygen supplementation is added. Oxygen
should not be used until adequate ventilation is
maintained, as it can mask cyanosis, worsen
hypercapnea, and delay the initiation of ventila-
tory support [3]. Chronic management of

mechanically ventilated patients employs moni-
toring carbon dioxide levels, typically with
venous blood gases and intermittent sleep studies
to ensure appropriate ventilation. Such monitor-
ing may be required more frequently in children,
as they tend to grow and require more frequent
changes in their settings than do adults.

The goals of initiating HMV are to improve
quality of life, improve mobility and rehabilita-
tion potential, and to improve growth and
development. Qualitative data on patients’
experiences before and after initiation of
mechanical ventilation are limited but suggest
that patients’ improvement in dyspnea directly
impacts their quality of life. Though a minority
of patients report negative social impacts and low
self-esteem, these outcomes do not negate the
reported improvement in quality of life due to
relief of dyspnea [4]. The standard outcome
measure of quality of life in children has been the
patient’s ability to reintegrate into the school
system [5–7]. In order to accomplish these goals
of HMV, ventilators must be small, lightweight,
portable, durable, and able to be powered by a
battery. As technology is advancing, these devi-
ces are becoming more portable and user friendly
[8].

Noninvasive ventilation (NIV) employs a
simpler device and is accomplished using a mask
or nasal pillows, making this device less cum-
bersome. The success of NIV is highly depen-
dent on the patient’s ability to tolerate the masks.
These devices exert a pressure on the face to
maintain the seal and reduce air leak potential,
leading to a risk of midface hypoplasia in chil-
dren or pressure ulcers in adults. Regular moni-
toring of the site of contact of the mask on the
face is important. Additionally, NIV cannot meet
high-flow demands of certain patients, causing
dyssynchrony between the patient and the ven-
tilator, which the patient would perceive as
dyspnea. As such, certain patients may not be
comfortably ventilated with this type of
ventilator.

Invasive mechanical ventilation is accom-
plished with a traditional home ventilator
through a tracheostomy. This type of ventilator is
a more cumbersome machine but can provide

304 T.L. Barto



more sophisticated modes of ventilation, allow-
ing for improved patient comfort. Despite
placement of a tracheostomy, most patients will
still be able to vocalize.

The decision to use invasive or noninvasive
ventilation should be made only after discussion
among the patient, family, pulmonologist, and, if
desired, the PCP. Traditionally if a patient
requires mechanical ventilation for 24 h per day,
then the invasive modality is recommended.
However, in children, even those requiring ven-
tilation for 24 h per day, noninvasive ventilation
is often initiated until there is failure to ade-
quately ventilate, failure to tolerate the mask,
high risk of ongoing aspiration due to changes in
bulbar function, or ineffective management of
airway secretions [3, 5, 9].

Tracheostomy

A tracheostomy tube is a tube surgically placed
in the neck extending into the trachea to allow for
adequate ventilation, both assisted and
non-assisted. These tubes require special atten-
tion and care to ensure proper cleaning and use.
Typically, tracheostomy care is coordinated with
an otolaryngologist (ENT)—a surgeon who most
commonly places these devices. Once the deci-
sion is made to pursue invasive mechanical
ventilation a tracheostomy tube is placed. The
choice of the type of tube to use is made based on
many factors. The two most common types of
tracheostomies are plastic and metal. Plastic
tubes are more flexible and typically smaller in
nature. They are comprised of an outer cannula
and an inner removable or disposable cannula.
They come in standard sizes, although custom
tubes can be made if a patient needs to have a
longer portion entering the trachea, for example,
in individuals with significant redundant neck
tissue. Metal tubes are less flexible but more
easily cleaned and therefore are used when
patients have thick tenacious secretions or if they
frequently obstruct their plastic tube. Tubes can
also be uncuffed or cuffed, meaning there is a
cuff on the distal intratracheal limb that is used to
prevent air leaks in patients requiring mechanical

ventilation. It is important to know that cuffs, if
not managed properly, can cause damage as high
pressure over extended periods of time can cause
tracheal scarring. Tracheostomy tube cuffs are
designed to be a high-volume, low-pressure
system, but cuffs should only be inflated
enough to prevent air leaks during mechanical
ventilation, as overinflation can cause tracheal
damage over time. Tracheostomy cuff tubes
should not be inflated above a maximum pressure
of 20 cm of water (cmH2O).

Patients and caregivers will need training in
tracheostomy care, which should be performed
once a day. This typically involves changing the
dressings and tracheostomy ties as well as
cleaning the inner cannula. Plastic tubes must
also be removed and new ones placed periodi-
cally. The ENT physician changes the tube the
first time, typically 1–2 weeks after placement.
There are no well-established guidelines on how
often chronic tracheostomy tubes need to be
changed thereafter, but recommendations range
from every 2 weeks to every 3–4 months. This
decision is best made in consultation with the
ENT physician [10].

Complications of tracheostomy tubes are cat-
egorized into early and late. Early complications
are those complications most commonly occur-
ring up until the first tube change. They can be
directly related to placement; for example,
development of a false tract or pneumothorax, or
local complications including infection, bleeding,
or obstruction. The tracheostomy tube is sutured
in place until the first change, so decannulation is
uncommon. Late complications also include
infection, obstruction, and bleeding, the most
concerning of which would be an innominate
artery fistula, typically occurring in the first
3 weeks after placement. Chronic tracheostomy
tube placement can result in other complications
over time including recurrent tracheitis, granu-
lation tissue formation, which would lead to
recurrent obstruction, and permanent tracheocu-
taneous fistula. Routine monitoring for develop-
ment of these complications is mandatory. Some
patients will develop chronic or recurrent tra-
cheitis, as such they should routinely have tra-
cheal cultures performed to determine the nature
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of the bacterial flora in their airway in the event
of an infection or an exacerbation.

Airway Clearance and Humidification

Patients with CRF due to any number of reasons
often have difficulty managing respiratory
secretions. For example, muscle weakness in
patients with MD, increased secretion production
in individuals with CF, and loss of cough reflex
in those with central neurologic conditions can
all pose challenges in the handling of respiratory
secretions. To assist patients in managing these
secretions, additional respiratory therapies should
be administered 2–4 times daily. These therapies
include inhaled airway hydration, mechanical
airway clearance techniques, and frequent suc-
tioning. There a multiple forms of airway clear-
ance techniques including chest physiotherapy
(CPT), high-frequency chest wall compression
(HFCWC), and intrapulmonary percussive ven-
tilation, all of which can be used with both
invasive and noninvasive mechanical ventilation.
Consultation with the pulmonologist should be
sought to determine if the patient would benefit
from these therapies.

Heated humidification is the delivery of air,
with or without supplemental oxygen, that has
been heated and passed over sterile water to
increase the humidity. Heated humidification is
mandatory for all patients who use invasive
mechanical ventilation. Its benefits include pre-
vention of tracheal mucosa dryness, preventing
infection, prevention of inspissated secretions by
increasing hydration, decreasing the risk of
hypothermia, and increasing patient comfort.
Care must be taken to ensure proper cleaning of
the humidifier and use of sterile water.

Emergency Action Plans

Emergency action plans should be devised early
in the planning of mechanical ventilation with
input from the pulmonologist, ENT, and
PCP. Key topics to include would be which
physician should be contacted for an acute illness

or particular issue and who is responsible for
ordering specific equipment and supplies. Fami-
lies should be provided with the appropriate
equipment in the event of an emergency. For
example, they should have equipment and train-
ing to perform manual ventilation in the event of
power outages and extra tracheostomy tubes for
placement in the event of an accidental
decannulation.

Weaning from Ventilation

Patients will ask if weaning off of the ventilator is
an option. This often is not possible if the con-
dition requiring mechanical ventilation is a
chronic progressive condition. However, for
children who are placed on mechanical ventila-
tion due to bronchopulmonary dysplasia or tra-
cheobronchomalacia, it is possible that, as they
grow, their respiratory mechanics may improve
such that HMV is no longer required. If weaning
is a potential option, after consultation with the
pulmonologist, patients are usually liberated
from the ventilator for progressively longer
periods of time rather than adjusting ventilator
settings. Careful monitoring of vital signs and
assessment of patient tolerance of being off the
ventilator are critical. The final steps of weaning
from a ventilator at night should be done in a
monitored setting, such as an inpatient stay or
during sleep study.

Caregivers

Caregivers are the most integral part of the care
of a ventilated patient. It has been suggested that
it is not the education level of the caregiver that
predicts success but rather the commitment and
dedication to appropriate home care [8]. It is a
very time-consuming, physically and mentally
rigorous undertaking to be a caregiver for a
patient requiring mechanical ventilation. The role
of home health care services is to provide the
caregiver a reprieve to allow them to rest and
care for themselves as well as to provide support
for certain patient activities such as bathing,
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respiratory treatments, and tracheostomy care.
Prior to a mechanically ventilated patient being
discharged to home, the caregivers must go
through extensive education to learn tra-
cheostomy care, understand the ventilator, coor-
dinate emergency action plans, and be instructed
in basic life support, among many other things
[8] (see Table 19.1).

Conclusion

Over the last decades, improvements in clinical
care and technology have afforded patients with
CRF increases in survival and improvements in
quality of life. Encompassed in these changes is
the involvement of multidisciplinary team of
family and caregivers as well as pulmonary and
primary care physicians. Successful home
mechanical ventilation is now an option for

these individuals and experience has shown
that, with a multidisciplinary approach to care
and dedicated family and caregivers, HMV can
improve both quality of life and survival among
individuals with CRF. Multiple support systems
have been established to assist in these
endeavors.
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20Nutritional Support

Susan Hunt and Deonna Monnahan

Introduction

As children move into adolescence and young
adulthood, their nutritional goals transition from
weight gain and linear growth to weight main-
tenance. For young adults with chronic child-
hood conditions (YACCC), this transition may
be complicated by changes in caloric needs over
time as severity of illness or functional ability
change and thus requires special attention from
their adult providers. Some YACCC may already
be receiving nutrition support while others may
need to have these issues addressed anew.
Assessment of ongoing needs in both groups is
needed to prevent malnutrition or overweight and
obesity. Involvement of a dietitian may be
advisable in complex situations, but medical
providers should have a working understanding
of potential nutritional issues such as malnutri-
tion and overnutrition as well as types of nutri-
tional support and their potential complications.

Malnutrition

Malnutrition is common in YACCC. Although
the diversity of conditions makes general esti-
mates impossible, children with cerebral palsy, as
one example, may have rates of 29–46 %, with
prevalence increasing with age [1]. Malnutrition
is associated with increased morbidity and mor-
tality, more frequent hospital admissions and
longer length of stay, and decreased quality of
life [2]. Nutritional deficits may be multifactorial
in origin and type depending on the young
adult’s underlying medical condition. For
example, in cystic fibrosis (CF), patients may
have calorie deficit, fatty acid deficiency, and
vitamin deficiency as a result of the multisystem
effects of their underlying disorder [3, 4]. Causes
of caloric and nutrient deficits in CF further
demonstrates the major categories of malnutri-
tion in transition patients:
1. normal nutritional intake but increased needs

due to medical condition,
2. inadequate nutritional intake due to oral

feeding difficulties or restrictions, and
3. malabsorption, feeding intolerance, and other

gastrointestinal (GI) issues that cause nutri-
tional losses.
Increased caloric needs are hypothesized as a

common cause of undernutrition in chronic ill-
ness, but this is often difficult to quantify due to
complexity of measuring resting energy expen-
diture (REE) and total energy expenditure in
real-life situations. CF provides a well-studied
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example of this issue. While initial speculation
suggested the underlying genetic defect of CF as
the source of increased requirements, studies in
children with CF show that REE does not differ
from that of healthy controls [5]. In adults with
preserved lung function, REE is also unchanged.
However, as lung function declines, exacerba-
tions become more frequent and secondary
complications such as diabetes and liver disease
manifest, resulting in an increase in REE, placing
patients at risk of caloric deficiency [4]. Cerebral
palsy, is another condition where increased REE
has been noted in the subset of patients who have
athetosis, continuous involuntary movements [6,
7].

Inadequate oral intake, regardless of REE, is
the most frequent cause of undernutrition in
YACCC. In CF, for example, appetite may
decrease due to nausea associated with recurrent
pulmonary exacerbations or gastroparesis result-
ing from CF-related diabetes. Selective eating
patterns can also lead to inadequate intake and
are common in patients with developmental dis-
ability, with some studies indicating prevalence
of up to 80 % in children, although rates may
show some improvement with age [8]. In chil-
dren with autism, for example, approximately
60 % have “strong food preferences,” often
related to texture (up to 70 % of preferences) or
restricted food choices, placing them at increased
nutritional risk [9]. Finally, dysphagia can be a
factor in multiple disorders including central
neurologic disorders such as hypoxic-ischemic
injury with resultant cerebral palsy, degenerative
muscular disorders such as Duchenne muscular
dystrophy (DMD), or genetic anomalies with
physical variations causing poor oropharyngeal
coordination, such as Pierre Robin sequence [10–
12].

A subset of underlying conditions impairs
adequate absorption from the gastrointestinal
tract or leads to increased losses. CF patients may
have both insufficient absorption of fats and
vitamins, even when symptoms of pancreatic
insufficiency are clinically well controlled, as
well as sugar loss due to glycosuria from
CF-related diabetes [3]. Conditions such as
inflammatory bowel disease (IBD) and celiac

disease can cause poor absorption during disease
flares. Children with Crohn’s disease, for exam-
ple, have high rates of growth failure, up to 56 %
in some studies [13]. Young adults with prior
intestinal resections, such as those with a history
of necrotizing enterocolitis or IBD, may have
decreased absorptive intestine or ostomies, which
further complicate nutritional status.

Overnutrition

In addition to conditions predisposing to under-
nutrition, YACCC, like the general population,
can also suffer from overnutrition, overweight,
and obesity. In cerebral palsy and spina bifida,
for example, energy needs are significantly
linked to physical activity, and patients who have
progressive loss of ambulatory ability due to
worsening contractures or weakness may have
decreased energy requirements, placing them at
risk of weight gain and obesity if feeding is not
adjusted [7, 14]. Genetic conditions may pre-
dispose to obesity, such as Prader-Willi syn-
drome, with associated hyperphagia, and trisomy
21 (Down syndrome), due to poor impulse
management and carryover dietary habits from
childhood [12]. Obesity can have short-term
morbidity costs, such as decreased ambulatory
ability and caregiver difficulty lifting and trans-
ferring nonambulatory patients, as well as the
typical long-term costs associated with obesity in
adult populations, such as metabolic syndrome
and cardiovascular disease.

Types of Nutrition Support

For YACCC whose complex condition includes
malnutrition, nutrition support may be indicated
[15]. Some transitioning young adults will
already have nutrition support in place, with
adult practitioners assuming supervising respon-
sibility from their pediatric colleagues. Primary
management of nutrition support in
pediatric-centered care is often the responsibility
of subspecialty medical homes. Conversely, in
adult care systems, the primary care provider
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often assumes this role with support from sub-
specialists and dietitians. Modes of nutritional
support include oral supplementation, enteral
nutrition, and parenteral nutrition. Each method
has risks and benefits and should be weighed
carefully based on the underlying condition and
patient and family needs.

Assessing Nutritional Status
in YACCC

This section covers basic nutritional concepts
and common situations that a primary care pro-
vider (PCP) may encounter when caring for
YACCC. These include the assessment of weight
goals, accurate diagnosis of nutritional status,
and gathering a dietary history from a patient
with intellectual or developmental disability.
Familiarity with these fundamentals will allow
PCPs to adequately address the basic nutritional
health of most YACCC. In certain instances,
though, consultation with a dietitian may be
necessary.

Consultation with a Dietitian

For those patients not meeting their nutritional
goals after assessment and intervention by the
PCP, consideration should be given to involving
a registered dietitian, who can complete a thor-
ough evaluation of the patient’s nutritional intake
and status and help the patient set nutrition goals
based on specialized medical needs and lifestyle.
A dietitian should be involved in most decisions
about initiation or adjustment of enteral and
parenteral nutrition. Additional specific condi-
tions may require a dietitian analysis of specific
nutrients; for example, a patient with chronic
kidney disease (CKD) who struggles to decrease
their potassium or phosphorus levels, or a patient
with a very low caloric intake who may be at risk
for nutrient deficiencies. Some common instan-
ces of these conditions and appropriate use of a
dietitian’s services are highlighted throughout the
following sections, although a comprehensive list
is beyond the scope of this text.

Assessing Weight Goals

Identifying appropriate caloric intake and weight
goals is a foundational step of nutritional
assessment. Adult providers are likely to be
familiar with the body mass index (BMI) as an
indicator of total body fat, with 18.5–24.9 kg/m2

considered a healthy range for men and women.
BMI < 18.5 kg/m2 indicates underweight,
>25 kg/m2 overweight, and >30 kg/m2 obese
[16]. There are many equations that can be used
to calculate ideal body weight but little research
to support their validity. A BMI of 22 kg/m2 is
associated with the lowest rate of mortality for
those 30–59 years of age and so may be an
appropriate goal for healthy adults [17].

When assessing YACCC, weight goals should
be individualized with weight history, body type,
and degree of muscle mass taken into consider-
ation. For example, in patients with lower muscle
mass, a BMI at the low end of normal may be
appropriate, such as those who are nonambula-
tory, with hypotonic cerebral palsy, or Down
syndrome. In addition, BMI is only useful if the
weight and height are accurately measured, and
obtaining an accurate height can be difficult in
patients with contractures or who are unable to
stand. For wheelchair users, recumbent length
gives the most accurate measurement [18]. For
those who are unable to safely transfer to a flat
table or have contractures, the next best
approache is the knee height method or
self-report [18].

Diagnosis of Nutritional Status

Correctly diagnosing malnutrition is important
for heightened focus on the nutritional status of
the patient as well as for accurate coding, billing,
and research purposes. Clinical indicators of
malnutrition can be identified by a thorough
medical history, assessment of nutritional intake,
physical signs of nutrient deficiencies, anthro-
pometrics, and possibly hand grip strength (see
Table 20.1) [2]. Additional elements that can
elucidate increased risk for malnutrition include
lab results, in particular markers of inflammation,
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mental health history, and psychosocial factors
[2]. When malnutrition is confirmed, the primary
care provider should address the
etiology/etiologies of the malnutrition, develop
an intervention with the patient or caregiver, and
confirm a plan for routine monitoring and
adjusting of the intervention until the malnutri-
tion is resolved. Basic interventions for malnu-
trition typically include encouraging
consumption of high-calorie, high-protein foods
and addressing barriers to doing so, starting a
multivitamin and mineral supplement, and any
additional supplements indicated by lab abnor-
malities. For malnourished patients, an appro-
priate rate of weight gain is 1–2 lb per week
toward ideal body weight. Further information on
how to support patients who are unable to
increase their oral intake to meet their needs will
be discussed in subsequent sections of this
chapter.

Clinical assessment for overweight and obese
patients includes the same factors as for malnu-
trition. For overweight patients, an appropriate
weight loss goal is 0.5–1 lb per week toward
achieving 10 % body weight loss over a 6-month
period [19]. Regular follow-up is essential to
support healthy weight loss, and dietitian support
should be considered if patient weight goals are
unclear, goals are not being met, or patient and/or
caregivers would benefit from additional
counseling.

Gathering a Diet History from a Patient
with Intellectual or Developmental
Disability

The high prevalence of underweight and over-
weight among adults with intellectual or develop-
mental disabilities makes nutritional evaluation a

Table 20.1 Diagnosing malnutrition

Clinical
characteristic

Acute illness or injury Chronic illness (� 3 months) Social or environmental
circumstances

Moderate
malnutrition

Severe
malnutrition

Moderate
malnutrition

Severe
malnutrition

Moderate
malnutrition

Severe
malnutrition

Energy
intake

<75 %
estimated
energy
requirement
for >7 days

� 50 %
estimated
energy
requirement
for
� 5 days

<75 %
estimated
energy
requirement
for
� 1 month

<75 %
estimated
energy
requirement
for
� 1 month

<75 %
estimated
energy
requirement
for
� 3 months

� 50 %
estimated
energy
requirement
for
� 1 month

Weight loss 1–2 % in
1 week, 5 %
in 1 month,
or 7.5 % in
3 months

>2 % in
1 week,
>5 % in
1 month, or
>7.5 % in
3 months

5 % in
1 month,
7.5 % in
3 months,
10 % in
6 months,
20 % in
1 year

> 5 % in
1 month,
>7.5 % in
3 months,
>10 % in
6 months,
>20 % in
1 year

5 % in
1 month,
7.5 % in
3 months,
10 % in
6 months,
20 % in
1 year

> 5 % in
1 month,
>7.5 % in
3 months,
>10 % in
6 months,
>20 % in
1 year

Body fat loss Mild Moderate Mild Severe Mild Severe

Muscle loss Mild Moderate Mild Severe Mild Severe

Fluid
accumulation

Mild Moderate to
Severe

Mild Severe Mild Severe

Reduced grip
strength

N/A Reduced N/A Reduced N/A Reduced

At least two characteristics are recommended for diagnosis of moderate or severe malnutrition. Table modified from [2]
There is inadequate evidence to define mild malnutrition [2]
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valuable part of their clinical assessment [20].
Adults with intellectual or developmental disabil-
ities may not be able to provide an accurate diet
history, and unfortunately there currently is no
validated approach to completing a dietary intake
assessment for this population [20]. A proxy
reporter may be able to provide accurate infor-
mation if they are consistently with the patient
during eating opportunities [20]. There are many
strategies to assessing dietary intake, such as ret-
rospective food record, 24-h recall, food frequency
questionnaire, food checklists, and direct obser-
vation. There is no evidence to support prospective
methods being more accurate than retrospective or
vice versa, and no gold standard method using
patient report has been established [21]. Underre-
porting intake is a common reporter bias [21]. Of
the various methods, the 24-h recall can be the
fastest approach to assessing a patient’s intake.
This method requires the patient to report all the
foods and beverages consumed the day prior, and
if time allows including portion sizes. Patients are
often more accurate in their reporting if they are
prompted to recall the previous day in a sequential
order. These principles can be applied to caregiver
histories as well. Other comorbidities affecting
intake should be noted in the initial nutritional
history, such as dysphagia, GI problems, and
sensory issues that limit food choices. This infor-
mation will also help inform a dietary consult, if
your history does not reveal causes for weight
imbalance.

Common Nutritional Considerations

Bone Health

Growth and bone health are a major focus of
medical nutrition therapy for children with
chronic disease. Patients will no longer be
growing in height by the time they transition to
adult care, so this focus should shift to main-
taining bone health. Young adults with intellec-
tual or developmental disabilities are at higher
risk for poor bone health compared to those who

are typically developed [20]. Patients who are
nonambulatory are at greater risk for lower bone
density [22].

Adequate calcium and phosphorus intake are
crucial for bone health, as they make up 80–
90 % of bone mineral content. Vitamin D, given
its role in promoting calcium absorption and
decreased bone turnover, is also a critical nutrient
[23]. Dietary phosphorus is typically less of a
focus when counseling patients, likely because
national surveys have shown that calcium intake
is low whereas phosphorus intake is greater than
recommended among adults in the United States
[23].

At 19 years of age, the recommended dietary
allowance (RDA) for calcium decreases from
1300 mg to 1000 mg elemental calcium daily
[24]. The National Osteoporosis Foundation has
a guide to quickly assess your patient’s calcium
intake (http://nof.org/articles/542) [25]. Notably,
multivitamins and mineral supplements typically
do not contain significant amounts of calcium, so
separate supplementation is often warranted.

The RDA for vitamin D intake remains
600 IU daily in adulthood, although higher
intake is necessary for those with preexisting
vitamin D deficiency or insufficiency [24].
Vitamin D deficiency is common among young
adults, with the primary causes being inadequate
exposure to sunlight and very few foods rich in
vitamin D [26, 27]. Screening for vitamin D
deficiency should be considered in YACCC,
particularly those at high risk such as patients on
anticonvulsant therapy and those with dark skin,
due to lower rates of synthesis in response to the
sun [28, 29]. The Endocrine Society recommends
adults on anticonvulsant medications, glucocor-
ticoids, antifungals, and medications used to treat
human immunodeficiency virus (HIV) infec-
tion/acquired immunodeficiency syndrome
(AIDS) receive 2–3 times the RDA for vitamin
D, since these medications increase the catabo-
lism of vitamin D [28].

Additional nutrients essential for bone health
include protein, magnesium, zinc, copper, iron,
fluoride, and vitamins A, C, and K [23].

20 Nutritional Support 313

http://nof.org/articles/542


Drug–Nutrient/Food Interactions

Drug–nutrient and drug–food interactions can
have significant impact on patient health and
must be evaluated as a part of medication review.
Some medications can alter the patient’s nutri-
tional status or lead to nutrient deficiencies, and
conversely some foods can alter the drug effect
[30]. Table 20.2 outlines common drug–
nutrient/food interactions that may be seen with
YACCC.

Additionally, some medications may affect
appetite, such as certain psychiatric medications
including antidepressants, antipsychotics, as well
as stimulants for attention disorders, and their
potential contribution should be assessed in
patients with weight management issues.

Nutrition for Wound Healing

Patients with malnutrition and unintentional
weight loss are at risk for delayed wound healing
and infection [31]. Losing more than 15 % lean

body mass will delay wound healing, and losing
more than 30 % will actually promote the
development of wounds [32]. Ideally all patients
with pressure ulcers or who are at risk for pres-
sure ulcers, such as malnourished young adults
with immobility from spina bifida or cerebral
palsy, should have a formal nutrition assessment
by a dietitian [33]. Wounds create a catabolic
state that significantly increases calorie and pro-
tein requirements. Therefore, PCPs should
encourage their patients with a wound to increase
their calorie and protein intake [32].

Oral nutrition supplements and a multivitamin
and mineral supplement are recommended for
those with abnormal weight status or poor
nutritional intake [31]. Enteral nutrition support
is indicated for those unable to maintain adequate
oral intake, either temporarily or chronically.
Patients who are underweight or overweight can
have micronutrient deficiencies that further
impede healing. Vitamin C and zinc deficiencies
are associated with poorly healing wounds, and
patients with deficiencies benefit from supple-
mentation and repeat labs every 2 weeks until

Table 20.2 Drug–nutrient, drug–food interactions

Anticonvulsants Can increase need for vitamins D, K, C, B12, folate, and calcium with long-term use
associated with low carnitine levels

Corticosteroids Decreased bone mineral density; ensure adequate intake of calcium and vitamin D

Diuretics Increased losses of sodium, potassium, chloride, calcium, magnesium, zinc

Immunosuppressants Grapefruit can increase drug concentration
Increased losses of magnesium and potassium
Special attention to food safety to avoid food-borne illness

Statins Grapefruit can increase drug concentration
May decrease absorption of fat soluble vitamins (A, D, E, and K), vitamin B12, folic acid,
and calcium

Anticoagulants Vitamin K decreases anticoagulation effect (keep vitamin K intake consistent for best
results). Licorice, vitamin E, fish oil, mango, and grapefruit may increase anticoagulation
effect

Monoamine oxidase
inhibitors

Interaction with tyramine in food can cause severe hypertension

Proton pump inhibitors May impair absorption of calcium, magnesium, iron, zinc, folic acid, B12
May increase risk of bone fractures; ensure adequate intake of calcium and vitamin D

Calcium channel
blockers

Grapefruit can increase drug concentration
Large amounts of natural licorice can increase blood pressure

Beta blockers Large amounts of natural licorice can increase blood pressure
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replete [31]. Research has shown no benefit to
supplementation when there is no evidence of a
vitamin C or zinc deficiency [31].

Oral Supplementation

Formula Supplements

Commercial oral nutrition supplements can be of
significant value for patients who are struggling
to meet their nutrition needs with traditional
foods. Some young adults rely on oral supple-
ments as an exclusive source of nutrition; for
example, the patient with autism who has severe
food selectivity, or the patient with cerebral palsy
who has inadequate muscle tone to coordinate
solids but can take liquids safely by mouth. If a
patient is taking all or the majority of his or her
nutrition from an oral supplement, the PCP must
ensure that it is nutritionally complete to prevent
nutrient deficiencies (i.e., not missing any
essential vitamins or minerals.). Manufacturers
use wording such as “sole-source nutrition” or
“appropriate for tube feeding” in their descrip-
tions to indicate nutritionally complete formula-
tions. However, when in doubt, the PCP should
consult with a dietitian to review the appropri-
ateness of the oral supplement for the patient.

Insurance coverage for oral supplements typ-
ically changes as young adults reach transition
age, raising concerns for patients using them as a
main source of nutrition. The Department of
Health and Human Services (DSHS) will cover
the oral formula cost for children and adolescents
through a home health company after prior
authorization, though this coverage may end at
age 21 years [34]. Continued insurance cover-
age, if possible, may require prior authorization
and medical justification by the provider, but this
varies by state. Addressing this issue prior to
reaching the limiting age is recommended to
avoid possible gaps in care.

Paying out of pocket for oral supplements can
be quite costly. Therefore, for those patients who
cannot obtain insurance coverage, a dietitian can
explore other options such as homemade
high-calorie shakes and smoothies, though these
options may not be a realistic or feasible substi-
tute for caregivers.

Vitamin and Mineral Supplements
(VMS)

Patients who are malnourished or lacking
well-rounded nutrition intake may benefit from a
multivitamin and mineral supplement (VMS).
For example, a VMS may be indicated for the
patient who is tube fed and receives less than
1400 calories per day, since this amount of for-
mula may not meet their protein, vitamin, and
mineral requirement. Over-the-counter supple-
ments can vary from incomplete to excessive
dosing with the risk for toxicity and should
therefore be reviewed carefully. Some supple-
ments contain herbs that could have drug inter-
actions or pose other health risks to the
chronically ill, further highlighting the impor-
tance of reviewing ingredients with the patient.
VMS are commonly recommended supplements,
however, their use in YACCC requires special
consideration. As noted previously in the section
on “Bone Health,” VMS do not contain signifi-
cant amounts of calcium or phosphorus. YACCC
with swallowing difficulty, intellectual disability,
or those who are tube fed may use alternative
forms of VMS, such as liquid or gummy for-
mulations. Liquid VMS are typically not nutri-
tionally complete and specifically often do not
contain folic acid, vitamin K, calcium, phos-
phorus, magnesium, and selenium.
Gummy VMS do not contain iron, thus requiring
separate supplementation in patients with iron
deficiency. VMS may contain higher than rec-
ommended doses of some vitamins and minerals
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posing risk in certain populations, including
those with chronic liver or renal disease.

Enteral Nutrition Support

Enteral nutrition (EN) support typically refers to
nutrition delivered via feeding tube, and is
appropriate for patients unable to take adequate
PO intake, as highlighted previously. Though
comanagement of EN typically occurs with the
support of gastroenterologists and dietitians,
PCPs should be familiar with commonly used
enteral access devices and their maintenance,
available enteral formulas, and the presentation
and management of the complications of EN.

Enteral Access Devices

While short-term EN via the nasal route is
common in inpatient and acute care settings,
young adults with chronic feeding difficulties
typically require long-term EN and have more
permanent enteral access. Basic knowledge of
long-term enteral tube options, placement meth-
ods, management, and potential complications
are important for clinicians caring for these
complex patients. Distinctions between tube
types include terminus location (prepyloric ver-
sus postpyloric), placement method (endoscopic,
radiology guided, or laproscopic/open surgical
procedure), and external extension type (standard
versus low-profile “button”).

The most clinically significant distinction
between tube types is prepyloric (gastric) versus
postpyloric (jejeunal) terminus location (see
Fig. 20.1a, b). In general, prepyloric tubes are
preferred because of increased ease of placement,
decreased risk of reprocedure (for tube reposi-
tioning and replacement), and because they allow
more physiologic feeding regimens (bolus feed-
ing). Postpyloric tubes may be indicated in
patients with severe gastroesophageal reflux
disease (GERD) or recurrent vomiting, gastric
dysmotility or outlet obstruction and gastric
anomalies (congenital or postsurgical) [35].
Postpyloric tubes are also often recommended for

patients with feeding-related aspiration, although
aspiration pneumonias from oral secretions can
still occur [36]. Postpyloric tubes can be placed
through an existing gastrostomy site, known as a
percutaneous endoscopic gastrostomy with jeju-
nal extension (PEG-J) tube, or directly into the
jejunum, referred to as a direct percutaneous
endoscopic jejunostomy (DPEJ) tube [36].
Patients with postpyloric tubes often also have a
gastric port, which is used to drain gastric con-
tents, termed “venting.” Drawbacks of jejunal
tubes include requirement for continuous tube
feeding, which may limit patient lifestyle, fre-
quent retrograde dislodgements requiring
replacement and increased risk for tube clogging
due to smaller caliber of tube [35, 36].

Initial placement of a long-term enteral access
device may be percutaneous, laparoscopic, or sur-
gical. Complication rates between these approaches
in pediatric patients are comparable, with slightly
decreased complications in adults with nonsurgical
techniques [37]. Tubes are secured by an internal
bolster, typically a balloon or bumper, and an
external bolster. Following initial placement, tract
maturation takes approximately 4 weeks, after
which replacement can be accomplished either at
the bedside (in clinic or at home) or by interven-
tional radiology (IR), depending on the type of
bolster and tube, with J-tubes typically requirinq
IR. Following tract maturation some patients opt
for transition to a low-profile “button” connection,
which lies flush with the skin and is less visible
under clothing but requires a connector for feeding
(see Fig. 20.2a, b).

Frequency of tube exchange varies by tube type
and use. Prepyloric tubes have the longest life, with
routinely used PEG tubes lasting up to 2 years [36].
Low-profile “button” tubes have a shorter lifetime,
typically requiring exchange every 6 months,
though exchanges can often be done by patient or
caregiver at home. Postpyloric tubes usually need to
be exchanged more often due to frequency of ret-
rograde dislodgement and obstruction or mechani-
cal failure related to the small caliber of the tube.
Mean functional use of postpyloric tubes is around
55 days in adults, with the possibility of shorter
duration [37]. Typically, IR recommends exchange
every 3–4 months for these postpyloric tubes.
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Important information to document about the
patient’s enteral access device includes type,
length, frequency of recommended replacement,
and method of replacement (bedside by clinician
or IR-guided). Patients should have an extra tube
at home in case of dislodgement, either for home

replacement or to bring with them to the office or
emergency department to speed replacement. In
absence of an appropriate tube, a Foley catheter
with a balloon can typically be placed in the short
term to maintain the tract while awaiting defini-
tive tube replacement.

Fig. 20.1 a PEG tube length compared with J-tube extension length. This tube style does not have a built-in external
bumper, text indicates where this item would be located. b PEG tube with J-tube extension in place
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Acute complications of long-term enteric tube
devices should be addressed with the team who
initially placed the tube. PCPs should, however, be
familiar with the common complications seen in
chronic enteric access and their management,
summarized in Table 20.3 [36–38]. Additional less

common but severe complications of enteric tubes
include fistulous tracts, which are typically related
to procedure complications or occur in patients
with prior abdominal surgery. Work-up and treat-
ment of fistulae should involve consultation with
gastroenterology and surgical colleagues.

Fig. 20.2 a A low-profile tube set up. b A low-profile tube with connected extension tubing
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Enteral Formulas

The four major categories of enteral formulas are
polymeric (standard), partially hydrolyzed/
semi-elemental, elemental, and blended food, sum-
marized in Table 20.4. The formula types can vary

in protein, fat, and carbohydrate composition, and
PCPs should have a basic understanding of these
differences as well as available special formulas and
transitioning from pediatric to adult formulas.

Polymeric and blended food formulas contain
complete proteins, while in partially hydrolyzed

Table 20.3 Common complications associated with chronic enteric tube access. Compiled from [36–38]

Complication Incidence Symptoms Risk factors Prevention Treatment

Peristomal
wound
infection

4–30 % Erythema
Swelling
Fever
Pain

Immunosuppression
Diabetes
Obesity or
malnutrition

Avoid excessive
traction on tube
Pre-procedure
antibiotics

Antibiotics

Clogged tube 23–35 %
(higher occurrence
among those with
postpyloric tubes)

Inability to
flush
Inability to
aspirate

Small caliber tube
Crushed
medications
Use of bulking
agents

Avoid gastric
residual
aspiration
Dissolve all
medications
Frequent water
flushes

Pancreatic enzymes
mixed with
bicarbonate
Mechanical
clearing
Tube replacement

Dislodged
tube

1.6–4.4 %
(likely higher in
practice)

Removed
tube

Developmental
disability

Low-profile tube
Abdominal
binder/cover

Replacement with
Foley to maintain
tract
New tube
placement by
parent, provider or
in IR

Peristomal
leakage

1–2 % reported
(likely higher in
practice)

Formula
leakage
Gastric
content
leakage
Skin
irritation

Infection
Gastric
hypersecretion
Traction on tube
site

PPI for
hypersecretion

Barrier cream
Consider
replacement or
convert to G-J tube
Do NOT upsize
tube

Buried
bumper
syndrome
(internal
bolster
migrates)

2–6 %
(usually late
complication)

Immobile
tube
Increased
resistance
to flushes
Tube
leakage
Tube
occlusion
Abdominal
pain

Excessive traction
between bumpers

Allow 1.5 cm
between skin and
external bolster
Mobilize PEG
every other day

Consult IR
regarding removal
and new tube
placement

Bleeding
(delayed)

Anemia
Gastroccult
positive

Buried bumper
GERD (esophagitis
is most common
cause)

PPI PPI
Consider
endoscopic
evaluation

IR interventional radiology, PPI proton pump inhibitor, PEG percutaneous endoscopic gastrostomy, GERD
gastroesophageal reflux disease
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formulas the protein is enzymatically hydrolyzed
to small peptides and amino acids. Partially
hydrolyzed formulas are typically used with
treatment of feeding intolerance, GI dysfunction,
short bowel syndrome, malabsorption, pancreatic
insufficiency, and intractable diarrhea—although
there is conflicting evidence on whether these
formulas improve diarrhea [39]. Due to limited
evidence supporting the use of hydrolyzed for-
mulas, the American Society of Parenteral and
Enteral Nutrition (ASPEN) and the European
Society of Parenteral and Enteral Nutrition make
no recommendations on the use of these formulas
[39]. Elemental formulas contain proteins that are
completely broken down into amino acids. These
formulas are indicated for severe food allergies
as well as all of the same indications as partially
hydrolyzed formulas. Drawbacks of elemental
formulas include increased cost, more time spent
preparing feeds since elemental formulas are
powder based, and higher risk of contamination
since powdered formulas are not sterile. There-
fore, elemental formula is typically reserved for
those situations when partially hydrolyzed for-
mulas are not tolerated.

The majority of enteral formulas contain fats
in the form of medium-chain triglycerides
(MCTs), which do not require pancreatic
enzymes or bile to be absorbed and which bypass
the lymph system directly into portal circulation.
MCTs are essential to promote fat absorption for
patients with cholestasis or bile salt malabsorp-
tion such as with short gut syndrome. Formulas
also contain some long-chain triglycerides
(LCTs) because MCTs do not provide essential
fatty acids.

Carbohydrate source varies by formula but all
pediatric and adult formulas are lactose free.
Standard caloric concentration is 30 calories per
ounce, but many formulas are also available in
36 and 45 calories per ounce preparations. Other
variations include those with high protein con-
centrations, with or without fiber, and with pre-
biotics. Prebiotics are a form of fiber that is
fermented in the ileum and colon by bacteria,
thereby stimulating growth and/or activity of gut
microbiota [39].

Commercially-prepared blended food formu-
las are growing in popularity due to a desire to
provide whole foods. Some blended food

Table 20.4 Categories of enteral formulas

Polymeric/standard Partially
hydrolyzed/semi-elemental

Elemental Blended food

Ingredients Complete cow’s milk
protein and/or soy protein,
corn
syrup/maltodextrin/sugar,
MCT, and LCT (oral
supplements do not
contain MCT), vitamins
and minerals
With or without fiber

Hydrolyzed whey and/or
casein, maltodextrin/sugar,
MCT, and LCT
With or without fiber

Amino acids,
maltodextrin/modified
cornstarch, MCT, and
LCT

Highly varies
Food contains
fiber

Indications Standard formula for
normal GI function

Feeding intolerance, GI
dysfunction, short bowel
syndrome, malabsorption,
pancreatic insufficiency

Same indications as
partially hydrolyzed
formula and severe
food allergies

Commercially
sterile and
convenient
alternative for
homemade
blenderized
tube feeding

Examples Boost, Ensure, Nutren,
Jevity, Osmolite

Peptamen, Vital Vivonex (low fat),
Tolerex (very low fat,
not for long-term use)

Compleat,
liquid hope,
real food
blends

MCT medium-chain triglycerides, LCT long-chain triglycerides, GI gastrointestinal
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formulas are nutritionally complete with added
vitamins and minerals, and some contain only a
few foods per packet with no vitamin, mineral, or
electrolyte supplementation. Some caregivers
will prepare their own home-blended tube feed-
ing, which requires a very powerful and typically
expensive blender, although some blender com-
panies will give discounts if the device will be
used to prepare tube feeding. Home-blended
diets should be monitored by a dietitian to ensure
adequate fluid and nutrient intake as well as food
safety.

Explanation of the wide variety of
disease-specific formulas is beyond the scope of
this chapter, but the PCP should know that spe-
cialized options exist for ketogenic diets; for
conditions such as renal failure, liver failure,
diabetes mellitus, pancreatitis, and specific pul-
monary diagnoses; for patients requiring
immune-modulating therapy or critical care; and
for patients with chylous effusions or who have
undergone bariatric surgery.

Some transitioning patients who are tube fed
may still be receiving a pediatric formula when
they reach adult care. Compared to pediatric
formulas, adult formulas typically have more
protein, more fiber, less calcium and phosphorus,
and a variable content of other vitamins and
minerals. An adult patient receiving all or the
majority of his or her nutrition from a pediatric
formula may be receiving an inadequate or, in
some cases, an excess amount of certain nutri-
ents, in particular calcium. Poor feeding toler-
ance with other formula trials may lead to

ongoing use of pediatric formulas, and an ade-
quate history and possible consultation with prior
providers should be considered prior to sug-
gesting changes. For those patients who would
benefit from a detailed nutrient analysis or
change in formula, consultation with a dietitian is
appropriate.

Adjusting Enteral Nutrition

Determination of an appropriate feeding schedule
is patient-specific and depends on multiple fac-
tors, including the type of tube, amount of for-
mula and fluid needed, and patient lifestyle
factors. A general comparison of the two meth-
ods is outlined in Table 20.5 [40, 41]. Prepyloric
tubes allow either feeding type, whereas post-
pyloric tubes require continuous feeding due to
inability to handle volume required for boluses.

In active patients without gastrointestinal
contraindications, bolus feeding is usually pre-
ferred due to value of intermittent schedule. In
patients who still take some nutrition orally,
bolus feeding or overnight continuous feeding
with disconnection during the day can facilitate
hunger cues. In patients with high aspiration risk,
continuous feeding is often recommended due to
presumed decreased aspiration risk, although
most studies demonstrating this decreased risk
were conducted in critically ill patients [40, 41].
With continuous feeding, caution must be exer-
cised about overnight feeding as risk of aspira-
tion may be increased with sleep. Proper

Table 20.5 Comparison of bolus and continuous feeding methods

Feeding
type

Bolus feeding Continuous feeding

What Periodic, moderate volume Continuous slow infusion

Frequency Up to 6 times per day 12–24 h/day

How By syringe, gravity, or over a pump Pump

Benefits Physiologic “meals”
Ample disconnected time

Improved tolerance for those with poor GI
motility
May reduce aspiration risk [40, 41]

Drawbacks Sometimes requires tolerance to large bolus
volumes
Not possible with postpyloric tubes

Requires pump
Prolonged connected time
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positioning and prevention of tube dislodgement
are important factors to consider.

When assessing a patient’s tube feeding reg-
imen, nutrition and fluid needs should be asses-
sed separately, as volume of formula intake may
not match fluid requirement. For example,
patients with chronic constipation may benefit
from a formula that contains fiber and a fluid
intake above their maintenance fluids require-
ment to promote regularity. Additionally, acute
illnesses can change fluid needs, particularly if
the illness involves vomiting, diarrhea, or
increased sweating, requiring temporary increase
in fluid intake.

When a patient who is tube fed has chronic
unintentional weight loss or gain, a conservative
first step is to modify their caloric intake by 10–
15 %, keeping in mind weight goals noted earlier
in this chapter. If the patient is having rapid
weight gain or loss, a more aggressive approach
may be necessary with a 20–30 % change in
caloric intake. When reducing formula intake,
one needs to consider whether the volume should
be replaced with water to meet their fluid
requirement and whether the decreased formula
intake will still meet their protein, vitamin, and
mineral requirement. Patients receiving less than
1400 calories per day are at increased risk of
inadequate nutrient intake, as noted previously.
When uncertainty exists, a dietitian should be
consulted for a thorough nutrient analysis.
Interval assessments of weight with tube feeding
adjustments should be considered every 2–
3 weeks to monitor changes and tolerance issues.

Enteral Nutrition Complications
and Feeding Intolerance

EN is often associated with changes in gas-
trointestinal function, with the most common
being diarrhea, followed by nausea and consti-
pation [36]. Evaluation of feeding intolerance
symptoms by the PCP should follow a stepwise
approach.

Normal stool consistency in exclusively tube
fed individuals should be soft to mushy, and 2–3
bowel movements per day may be normal.

Watery stools or higher frequency may constitute
diarrhea. Initial assessment should include
review of formula type, any recent changes in
formula or medications, evidence of malabsorp-
tion, and risk assessment for intestinal infections.
In-patients receiving enteral tube feeding have
been shown to have a ninefold increased risk of
developing Clostridium difficile infections [36].
Whether this risk extends to chronic EN is
unclear, but the onset of diarrhea in a patient
receiving long-term EN should prompt increased
clinical suspicion.

Treatment of noninfectious enteral
feeding-related diarrhea can include adjustment
of formula type or addition of fiber [42]. Such
changes may be guided by a dietitian. In theory,
fiber may decrease diarrhea due to soluble fiber
increasing fluid absorption and insoluble fiber
slowing transit time. However, there has been
conflicting evidence on whether adding fiber to
tube feeding decreases diarrhea [39]. Adding
probiotics may be of some help in slowing
diarrhea, with minimal risk in otherwise stable
patients [43]. Use of antidiarrheal medications
such as loperamide should be reserved for
refractory cases.

While overall less common than diarrhea in this
population, constipation may be more prevalent in
patients on long-term EN [36]. In addition, in
YACCC, constipation may be compounded by the
underlying condition that resulted in need for
nutritional support, such as neurogenic bowel in
patients with cerebral palsy or spina bifida. Treat-
ment and prevention of constipation is frequently
managed with a stable bowel regimen that may
include stool softeners, such as colace, and pro-
motility agents, such as senna and miralax. Addi-
tion of fiber has not shown consistent benefit for
enterally fed patients and is not recommended as
first-line therapy [36].

In addition to diarrhea and constipation,
feeding intolerance may present as nausea,
vomiting, abdominal distention, or discomfort.
As with constipation and diarrhea, the patient’s
clinical status and whether medications, infec-
tion, inflammation, or constipation could be
causing intolerance should be assessed. When
these variables have been addressed or
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eliminated from consideration, one should look
to overfeeding, rapid infusion time, rapid infu-
sion of very cold formula, any recent changes in
formula type or fiber intake, or bacterial con-
tamination of enteral feeds as potential causes of
the feeding intolerance [39].

If infusion rate is a concern and the patient is
receiving gravity bolus feeds, the rate can be
decreased by lowering the height of the syringe
or feeding bag or by controlling the rate with a
feeding pump. High-osmolality formulas rarely
cause diarrhea, but this can occur if these for-
mulas are infused too quickly [39]. Osmolality
increases with formula caloric density, and ele-
mental and low-fat formulas have a higher
osmolality than polymeric formulas.

If infusion rate is ruled out as causative, one
might consider a change in formula, such as a
trial of partially hydrolyzed formula for the
patient not tolerating a polymeric formula or
adjustment of fiber content, either with a modi-
fied formula or powdered supplement.

Parenteral Nutrition Support

Parenteral nutrition (PN) is most commonly used
in the acute care setting for patients who are
unable to tolerate EN [44]. Adult providers are
likely most familiar with its use in this short-term
setting. However, in rare cases, young adults
may receive chronic PN support. Clinical con-
ditions in young adults that may warrant PN
include short gut syndrome (due to resections
from necrotizing enterocolitis, inflammatory
bowel disease, or recurrent bowel obstructions),
malabsorption syndromes (such as severe
inflammatory bowel syndrome or celiac disease),
high-output gastric fistulas or severe intestinal
dysmotility with inability to tolerate EN [15].

Monitoring and prescribing PN requires the
close involvement of a dietitian and pharmacist
who work with a home infusion company.
The PCP is typically responsible for ordering
laboratory testing and communicating with the
dietitian and infusion company for periodic
adjustment of PN orders, typically on a monthly
basis. As young adult nutrition goals shift from

growth to maintenance, adjustments are usually
less dramatic than in childhood.

PN has multiple risks including those associ-
ated with the long-term central intravenous
access (IV) required for administration and the
nutrition itself. Young adults with long-term
central IV access are at risk for line malfunction
and catheter-related blood stream infections, a
risk that is amplified in the setting of daily access
for PN [15]. PN can also cause liver dysfunction,
termed parenteral nutrition-associated liver dis-
ease (PNALD), which is typically cholestatic and
can range from mild to severe liver failure.
PNALD risk is also associated with an increased
frequency of line infections [45].

In addition to increased medical risks, PN is
significantly more expensive than enteral
options. Insurance companies typically require
strict documentation of the clinical indication for
PN in order to provide coverage of PN. This
documentation typically needs to be resubmitted
periodically to ensure ongoing coverage [15].

Conclusion

YACCC are at increased nutritional risk, and
management of nutrition needs is an essential
part of primary care for this population. Assess-
ment of nutritional status includes determining
caloric and weight goals as well as vitamin and
mineral needs. Nutritional needs may vary based
on underlying condition, disease progression,
and medications, requiring periodic assessment
by the PCP. A PCP should have a basic under-
standing of nutritional support options, including
oral, enteral, or parenteral support with additional
aid of a dietician in complex cases.
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21Technology Dependence
of the Nervous System

Devesh Upadhya and Cynthia Peacock

Introduction

Multiple childhood medical conditions affect the
nervous system, including intracranial hemor-
rhage, cerebral palsy, spina bifida, and intractable
epilepsy. Implantable devices used in these
patients can improve quality and duration of life.
While the devices are often managed by neuro-
surgeons or neurologists, a basic understanding
of their function allows the primary care physi-
cian to recognize and assist in early management
of device complications including failure.

Intrathecal Baclofen Therapy

Intrathecal baclofen is an increasingly utilized
tool for the management of spasticity. It may be
used in the treatment of spasticity associated with
cerebral palsy, multiple sclerosis, and other
conditions. Intrathecal delivery of baclofen
decreases systemic side effects and improves
response to therapy. This allows better control of
tone and spasm, reducing pain, and improving
functional capabilities of patients.

Device

The primary device available for delivery of
baclofen is the Medtronic Synchromed II [1].
The pump is placed underneath the anterior
abdominal skin, typically on the right, with the
catheter tunneled laterally to the spine. The
device is a 3-in. diameter, 1-in. thickness disc
with a peripheral catheter access port and a
central port allowing access to the drug reservoir.
The device is easily palpated subcutaneously on
examination of the lower abdomen. Specific
precautions following baclofen pump placement
are available from the manufacturer but include
the possibility of baclofen overdose and with-
drawal (see Complications section below) [1].
Important issues to review at routine visits
include regular pump refills, additional sedative
medications, and pump alarms. The Syn-
chromed II has a 1-tone alarm that sounds when
the pump has a problem or needs to be refilled or
replaced. There is a separate, two-tone alarm to
indicate discontinuation of baclofen infusion.
Two-tone alarming is considered an urgent issue.
In addition, pump function should be confirmed
following exposure to magnetic resonance
imagining (MRI). Routine MRIs can be safely
performed, though the physician managing the
pump should be contacted before the imaging
procedure is done.
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Complications

Complications of baclofen pump therapy are
managed in concert with the prescribing physical
medicine and rehabilitation physician but may
also require the involvement of a neurosurgeon.
Device complications typically present as
baclofen withdrawal or baclofen overdose.

Baclofen overdose is frequently iatrogenic or
associated with pump refilling; less frequently, it
is associated with pump malfunction. Patients
may present with hypotension, hypotonia, flaccid
paralysis, somnolence, delirium, respiratory
depression, seizures, and cardiac abnormalities.
There is no specific antidote for intrathecal
baclofen overdose. Instead, supportive care
involves resuscitation and mechanical ventilation
when necessary. The physician managing the
pump should be contacted to assist with urgent
discontinuation of drug infusion. If necessary,
there is an access port on the pump that can be
aspirated to empty baclofen from the reservoir,
and lumbar puncture can be used to drain
baclofen from the intrathecal space [2].

Baclofen withdrawal is a potential medical
emergency. It may be associated with delay in
refilling the reservoir, catheter problems such as
kinking or line disruption, device problems, or
intentional discontinuation of the device by the
treating physician. Patients present with recurrence
of initial spasticity symptoms, tachycardia, hyper-
thermia, itching, or seizures. Less frequently,
patients may exhibit neuropsychiatric symptoms,
malignant hyperthermia, autonomic instability,
rhabdomyolysis, disseminated intravascular coag-
ulation, or multi-organ failure. Initial management
includes use of various sedative medications,
including propofol, benzodiazepenes, or, with
more limited efficacy, high-dose oral baclofen.
Many patients will have oral baclofen available for
emergency administration. Externalized intrathecal
catheters have also been used for temporizing
therapy. Definitive management requires device
interrogation and assessment of catheter continuity
and flow [2].

Other complications can be related to device
placement or other components of the system [3–

5]. Infection of overlying skin or the central
nervous system (CNS) has been reported in 5–
17 % of patients. Catheter damage, tip migration,
kinking, or blockage is seen in 15–20 % of
patients, and cerebrospinal fluid (CSF) leak is
seen in 22 % of patients. Standard abdominal
radiographs, anterior-posterior (AP), and lateral
lumbar spine radiographs, and AP thoracic spine
radiographs can help identify catheter problems.
In the absence of visible catheter disruption,
more advanced fluoroscopic and nuclear medi-
cine techniques can aid in the diagnosis of
catheter dysfunction [6]. Additional online
resources are available for both providers as well
as patients [7].

Ventricular Shunts

Ventriculoperitoneal (VP) shunts are extensively
used for the treatment of symptomatic hydro-
cephalus. They consist of an intraventricular
portion, typically placed in the right lateral ven-
tricle, a valve that regulates outflow of CSF
based on intracranial pressure, and shunt tubing
that travels along the lateral neck, across the
clavicle and ribs, and into the peritoneum. The
shunt is usually palpable subcutaneously via the
right parietal scalp and down the lateral neck on
physical exam. Although the preferred distal site
for shunt placement is the peritoneal space, less
commonly used are the ventriculoatrial
(VA) shunt, which has CSF flowing from the
cerebral ventricular system to the atrium of the
heart, or the ventriculopleural shunt, with CSF
flowing to the pleural space. There can be many
reasons to select these alternative sites, and these
options should be discussed by neurosurgeons
with patients and their families. This remainder
of the discussion in this section will focus on the
more commonly used VP shunts.

Complications of VP shunts should be man-
aged in concert with a neurosurgeon. Complica-
tions can include infection, obstruction,
mechanical failure, over-drainage, loculations
within the ventricular system, and abdominal
pathology. The type of complication is often

328 D. Upadhya and C. Peacock



associated with the timing since shunt placement.
Shunt failure occurs in most patients at some
point and can occur years after initial placement,
including into adulthood [8, 9].

Infection is most common in the period
immediately after shunt placement, but risk per-
sists throughout the lifetime of the shunt. In one
retrospective analysis of adults with VP shunt
infections, the most frequent presenting symp-
toms were fever (78 %), neck stiffness (45 %),
and local signs of infection such as erythema
over shunt tubing (49 %) [10]. In this study, CSF
leukocyte count was elevated in 80 % of
patients, and cultures were positive in 66 % of
patients; yield was highest when the specimen
was obtained by valve puncture. Peripheral white
blood cell count was not a reliable indicator of
infection. Intracranial imaging was of limited
value, but intra-abdominal imaging was fre-
quently abnormal when the intra-abdominal
portion of the shunt was infected. Computed
tomography (CT) scan was more useful than
ultrasound in this regard, and findings associated
with infection included inflamed fat or muscle
around the shunt, thickened gut wall,
intra-abdominal abscess, and peritoneal cyst.
Common etiologic agents are coagulase-negative
staphylococci (CoNS), Staphylococcous aureus,
and Propionibacterium acnes. Notably, infection
with CoNS tends to be less symptomatic [11].

A variety of noninfectious shunt complica-
tions can occur. Shunt obstruction or mechanical
failure can occur anywhere along the system. It
usually manifests with signs of elevated
intracranial pressure, including nausea, vomiting,
headache, lethargy, irritability, decline in aca-
demic performance, change in vision, increase in
seizure frequency, and ataxia [12]. A shunt series
using plain radiographs can assist in diagnosis of
mechanical shunt failure, as may occur with
cracks in shunt tubing or recession of the shunt
tip out of the peritoneum. However, the majority
of shunt failure happens in the absence of
apparent mechanical failure on plain films. At
times, even cross-sectional imaging may not
provide definitive diagnosis, and in these cases
either further imaging (i.e., radionucleotide
injection into the shunt reservoir) or surgery

based on clinical suspicion may be undertaken
[13]. Over-drainage of CSF can result in the slit
ventricle syndrome, with CT findings of very
small, “slit-like” ventricles. This condition pre-
sents with symptoms similar to shunt obstruction,
although symptoms are often worse with the
patient in the upright position. Within the abdo-
men, shunts can become obstructed by pseudo-
cyst formation around the catheter tip. In this
situation, patients typically present with abdom-
inal distention. Rarely, distal shunt components
can cause perforation of the bladder or intestines
[14].

Additional online information is available for
providers and patients [15].

Vagal Nerve Stimulator (VNS)

Vagal nerve stimulation is an evolving thera-
peutic modality. Initially utilized for intractable
epilepsy, it is now also indicated for
treatment-resistant depression [16]. Notably, in
the population of patients with chronic childhood
conditions, it has also been observed to have a
beneficial effect on disruptive behavior and
obesity [16]. The VNS device is usually
implanted on the left to avoid interference with
sinoatrial node innervation. The electrode is
placed adjacent to the vagus nerve in the neck,
within the neurovascular bundle containing the
common carotid and internal jugular veins. The
lead is tunneled subcutaneously to a pocket in the
lateral chest. Complete seizure freedom with the
use of a VNS is not typical, and most people will
still require medications while using the VNS.

Several of the complications associated with
VNS placement are procedure-related [17, 18].
The procedure is associated with a 3–6 %
infection rate. Injury to the adjacent structures
can also result in vocal cord palsy, swallowing
difficulty, and neck pain [17, 18].

Other side effects are related to stimulation of
the vagus nerve, and adjustment of device set-
tings or postural changes can result in relief.
Hoarseness is the most common of these [19].
Others include throat pain, cough, and dyspnea.
Respiratory effects, including both obstructive
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and central sleep apneas, have also been repor-
ted, though their clinical significance is unclear
[20]. Aspiration may occur in some patients, and
causation can be investigated with manipulation
of device settings [21]. Symptoms tend to wane
with time, and use of an external magnet with a
programmable VNS allows individual testing for
correlation of symptoms [19].

Use of MRI is limited in patients with VNS
due to concerns for heating the tip of the device
lead; however, it has been safely performed with
modified protocols [22].

Additional online information is available for
providers and patients [23–25].

Conclusion

The use of implantable devices to treat neuro-
logical conditions continues to evolve and pro-
mises significant improvement in life expectancy
and quality of life. As use of these applications
expands in adult populations, primary care
physicians should build the knowledge base to
guide patients through the consideration,
implantation, and ongoing management of these
devices.
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Jenny M. Lieberman and Miguel X. Escalon

Patient Factors to Consider
in Wheelchair Assessments

Many factors should be considered when evalu-
ating patients for mobility devices as concerns
for both functionality for the user as well as
prevention of long-term complications. This
section will review the most common patient
variables that should be addressed when making
a mobility device assessment.

Supine Versus Seated Positioning

The effect of gravity on posture and functional
mobility is an important consideration. The
gravitational pull on a person changes when he or
she is seated as opposed to being in the supine
position. These forces can impact posture, tone,

and skin integrity. For patients requiring mobility
assistance, posture should be physically assessed
when the patient is supine as well as seated to
determine the asymmetrical pull of muscles from
gravity, weakness, and spasticity.

Pelvic and Spine Alignment

The pelvis is the base of support when an indi-
vidual is seated, and in persons with disability it
serves as a stabilizing force on the spine. Pelvic
asymmetry can thus lead to improper seating and
mechanics thereby resulting in long-term adverse
outcomes such as skin breakdown and scoliosis.
Pelvic asymmetry may be caused directly by the
seating system or may be inherent to the indi-
vidual and not accounted for in the seating sys-
tem. If the former is true and the asymmetry is
flexible, it can be corrected in order to improve
postural stability when the patient is seated. This
is best confirmed by demonstrating that the
patient’s collapsed trunk can be straightened.
Furthermore, pelvic asymmetry can be a result of
spinal position with the pelvis achieving a more
neutral position when the spinal asymmetry is
encouraged and vice versa. This is an important
consideration for function. Forward reach is
more difficult when positioned with a posterior
pelvic tilt and collapsed trunk and
self-propulsion is more difficult when lateral
flexion is encouraged.
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Upper and Lower Extremity Range
of Motion

Lower extremity positioning is extremely
important when considering the seated position
in a wheelchair. Tight hamstrings and hip
extensors are the most common extremity
derangement causing impaired skin integrity, and
these conditions require unique seating consid-
erations. For example, use of elevating legrests
with tight hamstrings often results in the user
sliding out of the seat, which can in turn lead to
shear forces and increased pressure on the
sacrum and bilateral ischial tuberosities. Like-
wise, forcing an individual to sit more upright
than his or her hip extensors will allow results in
the user sliding out of the seat, again encouraging
negative shear forces. A common deformity in
the lower extremities in those individuals with
asymmetrical muscle pull is a windswept defor-
mity in which both legs shift to a particular side.
This position can sometimes extend into the
trunk as well and thus impact overall required
seat width. Considerations for upper extremity
range relate primarily to propulsion and joystick
control. Adults with childhood disabilities have
often developed contractures in their upper
extremities, impacting wheel access and joystick
control. Adjustments can be made in order to
allow them better access to wheels and joystick
controls, and referral to a specialized therapist to
assist in the evaluation is essential.

Muscle Tone and Reflexes

Spasticity, low tone, and abnormal reflexes are
all very important considerations with this patient
population, as each can directly impact posture
and function. For example, some patients require
spasticity (hyperreflexia) in order to maintain a
seated posture, whereas for others spasticity may
be a hindrance to proper seating. Individuals with
hypotonia face similar issues.

Mobility Devices

Though a formal assessment of patients who
require the assistance of a mobility device is
typically done in consultation with a licensed
clinical specialist, adult healthcare providers
should be familiar with the various types of
available devices.

This section will provide an overview of the
indications for and limitations of the mobility
devices most commonly utilized in clinical prac-
tice for young adults with child-onset conditions.

Walkers and Canes

Though not as frequently used by the young adult
population, walking devices are a consideration for
some individuals. There are various types of
devices, determined by the number of supports that
are used. Quad canes provide increased stability as
compared to a standard cane. Some walkers have
wheels while others must be lifted for forward
movement. The devices that will best meet the
individual’s needs should be determined by a
physical therapy assessment. For example, indi-
viduals with decreased balance from impaired
motor control, such as in spastic diplegic cerebral
palsy, would benefit from a device with a wider
base of support and with wheels so they do not
have to lift it when walking. However, individuals
with less controlled movements would not benefit
from a wheeled walking device as they could more
easily lose control of this.

Scooters

Due to their inability to provide postural support,
a scooter is not a common mobility device used
by young adults with mobility concerns. How-
ever, for individuals with slowly progressing
debility and without significant neuromuscular
impairment, such as those with emphysema or
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morbid obesity, a scooter can be an effective
mobility device.

Manual Wheelchairs

Wheelchairs are classified by categories, with
their delineation dependent on axle position.
A standard wheelchair and lightweight wheel-
chair do not have an adjustable axle. These
should not be used as long-term mobility devices
as they do not allow for an adequate
hand-to-wheel ratio, potentially leading to
chronic shoulder and upper extremity issues.
Ultra-lightweight wheelchairs do allow for an
adjustment in the rear wheel position, allowing
for movement of the wheel forward and for a
discrepancy between front and rear wheel posi-
tion (as seen in Fig. 22.1). They also allow for
camber, which is where the base of the wheel is
wider than the top (as seen in Fig. 22.2). These
adjustments create a healthy environment for
upper extremity propulsion.

Another consideration when evaluating a
patient for a manual wheelchair is foot propul-
sion. Some adults with cerebral palsy, for
example, prefer propulsion with their feet in a
manual wheelchair. This results in the need for a
wheelchair that allows for a lower seat-to-floor
height. The ideal, long-term manual wheelchair
for this population is customized and requires
referral to a proper seating clinic or therapist.

Reclining wheelchairs should not be used as
full-time mobility devices since they encourage
shear. Transitioning from a reclined to seated
position results in sliding of the user down the
seat, with shear created along the bony promi-
nence of the pelvis and spine. As a short-term
solution—for example, after a lower extremity
orthopedic surgery—a reclining wheelchair is an
effective mobility device. However, for patients
who are dependent long term for mobility, the
most appropriate device is a manual tilt-in-space
wheelchair. This allows for proper position while
allowing for removal of gravity to promote good
skin integrity and encourage improved

Fig. 22.1 Ultra-lightweight wheelchair that allows
adjustment of rear wheel position

Fig. 22.2 Ultra-lightweight wheelchair showing camber,
where the distance between the base of the wheels is
wider than the top
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alignment. A manual wheelchair is a dependent
mobility device as it requires that someone else
help propel the patient. There is also the option
for a Power Tilt adds on to a manual base for
those who cannot mobilize themselves but would
be able to shift their weight with assistance.

Power Wheelchairs

Standard power wheelchairs can either include
van seating or rehabilitation seating. The type of
seat chosen is dependent upon the postural needs
of the individual. Power wheelchairs allow for
very basic adjustments to position and electron-
ics, which is necessary for those with impaired
upper extremity function.

Adults with childhood-onset conditions often
require external assistance for positional change.
Power wheelchairs allow for the addition of power
tilt, recline, elevating leg rests, and an elevating
seat. Though not as frequently used, alternative
options are lateral tilt, precline, and anterior tilt.
These complex wheelchairs also allow for alter-
native drive configurations. This makes it possible
for those with impaired hand function to use
alternative body parts to control the wheelchair; for
example, the head, chin, foot, and elbow.

Wheelchair Seating Support Surfaces

Cushions are defined by their supportive and
pressure-relieving capabilities. Full-time wheel-
chair users should avoid general-use standard
cushions as they lack the ability to support pos-
tural asymmetry and do not promote good skin
integrity. There are two principles of pressure
relief to consider when selecting a seating sup-
port surface: immersion and suspension.
Immersion refers to the amount of pressure and is
equal to force over area. The better the immer-
sion, the less force there is over the area (as the
force or pressure is dispersed throughout the
cushion) and the greater the pressure-relieving
capabilities. For some individuals, no contact
(suspension) is preferred over full contact to
facilitate wound healing. This occurs with

suspension of the bony prominence by weight
bearing through larger support area surfaces.

The most common material used to fabricate
cushions is foam. Viscosity determines the sta-
bility versus pressure-relieving capabilities.
Some pressure-relieving cushions have a rigid
foam base to provide stability, whereas others
have softer conforming foam on top for pressure
relief.

Gel cushions, are a combination of chemicals
that allow for a fluid substance that is a cross
between water and gel. These cushions have fair
to good immersion. This design requires main-
tenance with fluid moved back into the center of
the cushion after each time the patient gets into
or transfers out of the chair.

Air is considered the best support surface for
skin integrity due to its ability to fully conform to
the surface area. Air allows for one to sink into the
cushion, often with the lowest pressure gradient
achieved. These cushions also require maintenance
for proper inflation. Over-inflating or
under-inflating these cushions will negatively
impact skin integrity. To assess proper inflation,
one must place their hand underneath the lowest
bony prominence of the pelvis (usually the ischial
tuberosity) and feel for the bottom of the cushion.
There should only be a palms width of space. For a
demonstration, please refer to www.roho.com.

Back Supports for wheelchairs can either be
off-the-shelf or custom-molded types. Off-the-shelf
back supports are distinguished by the extent of
their lateral curve. The more aggressive the sup-
port needed, the deeper the lateral wall.

For individuals with custom needs, the only
option is custom-molded seating. For example,
individuals with scoliosis and rotational spine
deformities where there is greater risk for
increased pressure or for those with trunk
weakness making it impossible to sit unassisted
against gravity. This is very common with adults
aging with a childhood disability. There are three
different styles of custom-molded seat backs:
subtle contour, thick aggressive support, and
orthotic style. The seat back most appropriate for
the individual should be assessed by the licensed
specialist. The determining factor of one option
over the other is due to several factors, including
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carryover by caretakers and mobility needs.
Orthotic style systems require better carryover to
ensure proper positioning and due to their nar-
rower profile are better options for those
attempting to propel or easily access a joystick in
proximal position. The thicker options are better
if there is need for support that is more highly
padded as these consist of thicker foam.

Consequences of Long-Term Use
of a Mobility Device

Long-term wheelchair use is associated with
several adverse health outcomes. Adult health-
care providers should be familiar with the pre-
vention, identification, and management of the
more common of these conditions.

Decreased Bone Mineral Density

Prolonged wheelchair use has been shown to
impact bone density. Individuals who use
wheelchairs as their primary mode of mobiliza-
tion do not weight bear often. Research has
shown that bone density dramatically decreases
the longer the period of non-weight bearing [1].

Skin Integrity

Prolonged sitting without pressure relief places
wheelchair users at high risk for impairment in
skin integrity. Impairment in skin integrity results
from pressure, shear, and force. For some indi-
viduals, decreased sensation and incontinence can
further contribute to skin breakdown.

Peak pressures prevent blood from flowing to
the area, resulting in tissue death. This situation
arises when direct pressure is applied into one
localized area and when bony prominences are not
properly supported. Frequent weight shifts help to
ensure that there are no prolonged, unsafe pres-
sures. Research has identified that pressure reliefs
need to be at least 3 min in order to reduce oxygen
tension into tissues [2]. Research has also distin-
guished proper angles for weight shift, which is

only able to be achieved with dynamic seating.
The optimal positions are 35° of tilt and 100 of
recline, or 15–25° of tilt and 120° of recline, with
greater angles providing even greater pressure
relief [3–5]. Therefore, weight shifts or change of
position in chair, usually by a tilt backwards or
lean, should occur every 30 min for a duration of
at least 3 min per weight shift.

Shear is a mechanical force that acts on an area
of skin in a direction parallel to the body’s surface.
Shear is affected by the amount of pressure exer-
ted, the coefficient of friction between the materials
contacting each other, and the extent to which the
body makes contact with the support surface [6].
Shearing forces are a result of pulling or sliding of
a person while the skin stays in place, leading to
tearing of and lateral damage to tissue. Deeper
tissues, such as muscles, are particularly suscepti-
ble to shearing. Two common examples of
shearing forces are (1) when a patient slides out of
his or her seat and is then slid back into the seat
and (2) when a patient slides along the tire of a
wheelchair during transfers. Shearing ulcers are
often difficult to heal due to the mechanism of
injury and the fact that deep tissues are affected.

Force is a concept that is used to describe the
effect on an object by an external influence. Force
has a direction and a magnitude. Perpendicular
forces cause pressure. The pressure at the junction
between the skin and a support surface is often
called “interface pressure.” Pressure is defined as
the amount of force applied perpendicular to a
surface per unit area of application [7]. Force has
been found to play a large role in impairment in
skin integrity with the intensity of thrust into tissue
resulting in greater deforming effects.

To assist in the prevention and identification
of impairment in skin integrity, routine health
care visits should include skin integrity assess-
ments for individuals who rely on a wheelchair
for most of their mobility needs.

Pelvic and Spinal Asymmetry

Prolonged sitting against gravity can lead to
spinal and pelvic asymmetry, as mentioned pre-
viously. Dynamic seating is essential for
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positional change for the adult with
childhood-onset conditions to provide
gravity-assisted positioning [8–10]. Long-term
wheelchair users are at very high risk of
impairment of the joints of the upper extremities,
either from propulsion or from the push-up style
weight shift [11, 12]. For this reason, weight
shifts and pressure reliefs are best performed by
leaning forward or changing dynamic position of
the chair.

Pain

Many adults with childhood-onset conditions
experience pain, either from immobility, contrac-
ture, deformity, or impairment in skin integrity
[13]. Many individuals who experience pain and
who use power wheelchairs can benefit from
proper device, seating, and cushion to decrease
their complaints of pain [13]. An increase or
change in pain patterns may be related to immo-
bility issues and can require a referral to physical
therapy for evaluation of the wheelchair fit.

Considerations for Specific
Populations

Though a comprehensive discussion of all con-
ditions that may necessitate use of a mobility
device is beyond the scope of this chapter, this
section will review several of the more common
childhood-onset conditions that may warrant
specific modifications to the mobility device.

Cerebral Palsy

Individuals with cerebral palsy (CP) often have
abnormal reflexes that might aid in their mobility
such that seating that has deep lateral contours
may be contraindicated. For example, some
patients with CP utilize their abnormal tonic
reflex pattern to access the joystick of a power
wheelchair for independent mobility. Asymmet-
rical tonicity can result in dramatic deformity
necessitating custom rehabilitation seating. An

additional consideration for individuals with CP
is foot propulsion versus powered mobility. Foot
propellers generally propel backwards. However,
the increased exertion required by foot propellers
can increase the onset of spasticity worsening
overall alignment. For those individuals in which
self-propulsion is contraindicated and for whom
there are no cognitive generated safety concerns,
powered mobility is essential for increased
function and participation in daily activities.

Spina Bifida

Though upper spinal levels can be affected in
individuals with spina bifida, the most common
presentation resembles that of a low-level para-
plegic. There are several considerations with this
population. First, height is stunted in this popu-
lation, predominantly due to scoliosis and poor
bone growth. When considering seating with this
population, trunk length is very important for
good postural support. For individuals with a
gibbus (short-segment structural thoracolumbar
kyphosis), the extent of the gibbus determines
the need for customization. More often than not,
these individuals will require custom-molded
seating to offload the gibbus.

Osteogenesis Imperfecta

Due to the frequency of fracture with individuals
with osteogenesis imperfecta, seating needs to be
adjustable, allowing for both standard foot support
as well as elevating leg rests in the event of fracture.
A well-padded seating system can provide some
additional protection to decrease risk of fracture.

Arthrogryposis Multiplex

There are several considerations with patients
who have arthrogryposis multiplex, including
stature, contracture, and limitations in range of
motion. Custom seating is necessary as the
patient ages to support the spine and encourage
elongation.
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Muscular Dystrophy

For patients with muscular dystrophy (MD), the
subtype of MD determines mobility needs and
type of equipment. Considerations should
include respiratory function and the need for a
ventilator, as well as spinal deformity and hand
function. Custom seating is often required due to
dramatic asymmetries that may be present.
Alternative joystick access (head, finger, elbow,
etc.) or joystick accessible to a caregiver may be
necessary to power the wheelchair dependent on
the individual’s hand function. Multiple power
seat functions are necessary for continuous
mobility to manage discomfort and pain.

Additional Considerations

Referral to a Wheelchair Seating Clinic

Because many young adults with chronic
childhood-onset conditions must use a mobility
device full time, they should not be provided with
basic equipment. This population should be refer-
red to a wheelchair seating clinic for evaluation of
their mobility needs whenever possible. A list of
clinicians able to complete these assessments can
be found at the Rehabilitation Engineering and
Assistive Technology Society of America
(RESNA) site, found in Section “Helpful
Resources” at the end of this chapter.

Insurance Reimbursement

Medicare has specific requirements for docu-
mentation of wheelchair needs (refer to the
information in Section “Helpful Resources”).
Many insurance policies, including private and
managed Medicare and Medicaid plans, follow
Medicare guidelines. Requirements for insurance
reimbursement of a wheelchair are that the
individual must have a mobility limitation that
significantly impairs his or her function in the
“customary locations in the home.” Additionally,
the mobility limitation must prevent the indi-
vidual from accomplishing his or her

Mobility-Related Activities of Daily Living
(MRADL), including toileting, feeding, dressing,
grooming, and bathing. Finally, the mobility
limitation must place the client at risk of mor-
bidity or mortality when attempting to perform
his or her MRADL or must prevent the client
from completing his or her MRADL within a
reasonable time frame.

If the individual is being considered for a
standard K0001 wheelchair, a lightweight K0003
wheelchair, or a K0004 active duty lightweight
wheelchair, then the individual must be unable to
walk at all and requires a manual wheelchair to
access the rooms in their home. To be considered
for a K0005 ultra-lightweight wheelchair, the
weight of the wheelchair must affect the indi-
vidual’s ability to propel the wheelchair, the
individual’s medical condition, and position of
the rim in relation to the arm position
(hand-to-wheel ratio) must be integral to the
ability to self-propel the wheelchair, and the
individual must have the cognitive ability to
independently function in the lightweight
wheelchair. Additionally the individual’s medical
condition requires a frame with multiple adjust-
ments that cannot be achieved with a less costly
wheelchair.

To qualify for a tilt-in-space wheelchair, the
individual must be dependent for transfers, and
there must be in place a plan of care that iden-
tifies the need for frequent positional changes for
medical reasons. To qualify for a powered
wheelchair, an individual must not be able to
safely or independently propel a manual wheel-
chair and/or scooter in his or her home for
completion of his or her MRADLs.

In order to qualify for specialized mobility
devices, a face-to-face visit between the patient
and the provider is usually in order. If the indi-
vidual is in the hospital, the doctor still needs to
document a face-to-face evaluation in the medi-
cal record. The physician must clearly state the
limitations the patient faces depending on the
device selected. For example, in order to qualify
for a power wheelchair one must state that the
client cannot walk and is unable to propel a
manual wheelchair or control a scooter to com-
plete his or her MRADLs. The physician must
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also document the patient’s diagnostic history,
physical exam, and functional assessment as well
as the individual’s willingness to utilize the
equipment and cognitive and physical ability to
safely and independently control the device.
Many equipment companies are familiar with the
documentation needed for the different wheel-
chair requirements and can help the physician
understand these requirements.

Conclusion

Many childhood-onset conditions are associated
with mobility impairments. With advances in
medicine, an increasing number of individuals
with these conditions are surviving well into
adulthood and being cared for in adult medical
practices. In co-management with a licensed
clinical specialist, such as occupational therapist
or physical therapist, adult healthcare providers
should be familiar with the indications for and
limitations of the various available mobility
devices. Additionally, providers should recog-
nize appropriate prevention, screening, diagno-
sis, and management strategies for the most
common adverse outcomes associated with
long-term dependence on mobility devices. The
information presented in this chapter is more of
an overview and is meant only to serve as a
guide. Additional information about wheelchairs
and other mobility devices can be found in
Section “Helpful Resources” included at the end
of this chapter.

Helpful Resources

A list of clinicians able to complete assessments
can be found on the Rehabilitation Engineering
and Assistive Technology Society of North
America (RESNA) site:
• http://www.resna.org/member-directory/

individual
Information sheet for physicians on insurance

requirements:
• https://www.cms.gov/Outreach-and-

Education/Medicare-Learning-Network-

MLN/MLNProducts/downloads/pmd_
DocCvg_FactSheet_ICN905063.pdf
Consumer support organizations:

• United Cerebral Palsy: www.cerebralpalsy.org
• Muscular Dystrophy Association: www.mda.

org
• Spina Bifida: www.spinabifidaassociation.org
• Osteogenesis imperfecta foundation: www.

oif.org
• Arthrogryposis Multiplex Congenita: www.

amcsupport.org
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23Sexual and Reproductive Health

Jennifer M. LeComte

Introduction

Reproductive health needs should be incorpo-
rated into routine care for patients across their
lifespan. Physicians should include education
about sexuality, preventative health including
immunizations and screening, contraception, and
fertility as appropriate for each individual.
Unfortunately, reproductive health needs for
individuals with physical, intellectual, and
developmental disabilities and complex chronic
conditions have been largely neglected. Adult
medicine providers have an opportunity to pro-
vide comprehensive care to this vulnerable pop-
ulation in order to optimize their general health.
This chapter will address the needs of this com-
plex population by offering insight to the prob-
lems of limited sexuality education,
understanding the risk of abuse, addressing
alternative approaches to ensuring access to
preventative sexual health and routine screen-
ings, and maximizing the opportunities for
healthy relationships.

Sexuality and Education

Sexuality is a broad topic that incorporates both
physical and emotional health with underlying
tones of personal and societal values and
expectations. The Position Statement published
by The Arc, a national community-based orga-
nization advocating for and serving people with
intellectual and developmental disabilities and
their families, and the American Academy for
Intellectual and Developmental Disabilities
(AAIDD) in 2008 articulated well the issues
concerning people with intellectual and/or
developmental disabilities and sexuality. It states:

For decades, people with intellectual and/or
developmental disabilities have been thought to
be asexual, having no need for loving and fulfilling
relationships with others. Individual rights to sex-
uality, which is essential to human health and
well-being, have been denied. This loss has neg-
atively affected people with intellectual disability
in gender identity, friendships, self-esteem, body
image and awareness, emotional growth, and
social behavior. People with intellectual or devel-
opmental disabilities frequently lack access to
appropriate sex education in schools and other
settings. At the same time, some individuals may
engage in sexual activity as a result of poor
options, manipulation, loneliness or physical force
rather than as an expression of their sexuality [1].

As children age and mature, physicians rou-
tinely provide them and their families with antic-
ipatory guidance about the next stages of
development. Just before the adolescent stage,
physicians begin to use various tools to address
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the impending changes with the onset of puberty
and the social challenges that accompany those
changes. Bright Futures from the American
Academy of Pediatrics provides guidance on
addressing adolescent development. Some tools
for screening include Home, Education/Employ-
ment/Eating, Activities, Drugs, Suicide/Depres-
sion, Sexuality, Safety, Spirituality (HEADSSS),
Strengths/Interests, School, Home, Activities,
Drugs/Substance Abuse, Emotions/Depression,
Sexuality, Safety (SSHADES), and Partners,
Prevention of Pregnancy, Protection from sexu-
ally transmitted infections, Practices, and Past
History (5 P’s). Unfortunately, for patients with
special health care needs, including those with
chronic conditions and physical and cognitive
disabilities, the standard of care is often delayed or
avoided completely. Education about sexuality
should be comprehensive for all. The concept of
sexuality should include education about rela-
tionship building, developing friendships, social
skills, grooming, manners, safety, and privacy in
order to promote respect, informed consent, and
healthy emotional and physical relationships [2].

There are many barriers that result in physi-
cians and families not addressing sexuality or
providing appropriate education and preventative
care to patients with disabilities and chronic
conditions. Some providers believe that the
chronic condition or disability is the paramount
focus and therefore discussions of social and
physical development can be delayed. Percep-
tions of the sexuality of people with disabilities
spans from asexual to inappropriately sexual. For
example, some view a person with a disability as
childlike and believe that the person does not
need information and training on sexuality. Terri
Couwenhoven, a certified sexuality educator for
people with disabilities and a mother of a
self-advocate with Down syndrome, disagrees.
She reflected that she needed to be purposeful
about thinking of her daughter in her chrono-
logical age rather than her developmental age
because many of her daughter’s stages of
development around sexuality were on track with
her typical peers [3]. The challenge is helping
patients with intellectual and developmental
disabilities understand and respond appropriately

to the changes, challenges, and feelings that they
encounter. Physicians should encourage families
and others to provide education and opportunities
to develop confidence and self-esteem and build
healthy relationships.

On the other end of the spectrum, some peo-
ple with intellectual and developmental disabili-
ties are believed to be hypersexual. Every
behavior is subject to review and potentially is
misinterpreted as having sexual intent requiring
constant supervision. Ironically, many people
with disabilities have experienced acquaintances
or strangers who pinch cheeks or give hugs
without regard to their personal space. This
invasion of privacy and personal space happens
often to people with disabilities of all ages, as
they are often perceived as being affectionate or
requiring more affection than their typical peers
[4]. Understanding appropriate touch and
expressions of affection can be very confusing
when persons with intellectual and develop-
mental disabilities have their boundaries repeat-
edly violated regardless of intention. It is
understandable that they may begin to violate the
space of others and misunderstand what is
appropriate behavior.

There are other examples when the privacy of
patients with physical and intellectual disabilities
leads to confusion about personal boundaries.
For people with a disability or chronic condition,
limited privacy and a high degree of physical
intrusion seems to be routine. If a patient uses
attendant services, lives in a group home, or is
not able to maintain personal care independently,
privacy is viewed very differently. Intrusion is
tolerated. Respect for privacy during any physi-
cal examination is essential at every age. Physi-
cians and caregivers need to be cognizant when
providing personal care and need to ask for
permission to examine or assist in personal care
and promote modesty. Teaching about private
parts is taught early but needs to be reiterated
throughout adolescence and beyond. Given the
limited opportunities for patients to practice
self-advocacy, physicians need to reinforce
modesty skills in the office.

Regardless of perceptions, people with intel-
lectual, developmental, and physical disabilities
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have the desire and the right to develop and
express their sexuality. Some studies have shown
that the level of sexual activity is not significantly
related to the severity of disability [5]. All are
capable of having relationships and “enjoying the
sensation that comes from being respected and
loved” [6]. They have the right to be emotionally
and physically involved with an appropriate
partner. Issues involving informed consent and
guardianship need to be addressed when sup-
porting patients with developmental and intel-
lectual disabilities. When partners mutually agree
to pursue a more intimate relationship, they
should expect those around them to facilitate that
by offering as much privacy as needed when
asked. In addition, people with disabilities often
need to plan for romantic physical experiences as
they may need to alter their bowel or bladder
regimens or modify medication to reduce spas-
ticity prior to the activity. While this decreases the
ability to be spontaneous, it does not reduce the
need for privacy and intimacy. When limits or
restrictions are placed on private sexual expres-
sion, sexual activity can move into inappropriate
settings. Research conducted by the Center for
Research on Women with Disabilities (CROWD)
through the National Study of Women with
Physical Disabilities found that 41 % of the
women with disabilities believed that they did not
have adequate information about how their dis-
ability affects their sexual functioning [5]. Sexual
functioning and behavior should be addressed not
just to prevent pregnancy and sexually transmit-
ted infections (STIs) but to reassure individuals
that they can be sexually active [7].

Looking again at the position paper on sexu-
ality from

The Arc and AAIDDM, it highlights the rights of
patients with respect to sexuality stating individu-
als have a right to:
Sexual expression and education, reflective of their
own cultural, religious, and moral values and of
social responsibility;
Individualized education and information to
encourage informed decision-making, including
education about such issues as reproduction, mar-

riage and family life, abstinence, safe sexual
practices, sexual orientation, sexual abuse, and
sexually transmitted diseases; and
Protection from sexual harassment and from
physical, sexual, and emotional abuse.
Individuals also have a responsibility to consider
the values, rights, and feelings of others [1].

Risk of Exploitation

There is evidence that people with a physical or
intellectual disability or chronic condition are at
increased risk of being abused. A 2008 study
done in British Columbia surveyed high school
students and showed that students who reported
having a limiting health condition or a disability
were two times more likely than their peers to
report being physically abused (31 vs. 15 %) or
sexually abused (19 vs. 7 %) and were three
times more likely to have experienced both
physical and sexual abuse (12 vs. 4 %) [8].
The US Department of Justice reports that 68–
83 % of women with developmental disabilities
will be sexually assaulted in their lifetimes and
less than half of them will seek assistance from
legal or treatment services [6].

Risk of abuse is due to many factors including
limited education and decision-making, depen-
dence on others for basic care including care that
often results in public exposure, increased
exposure to a large number of caregivers and
settings, inappropriate social skills, poor judg-
ment, inability to seek help or report abuse, and
lack of strategies to defend themselves against
abuse [9]. The realization of such vulnerability
may lead parents to increase protection of their
children, both young and old, from unsupervised
social contacts and even from knowledge about
sex. In order to protect and prevent abuse,
physicians and caregivers need to be aware of the
problem of abuse and report any concerns or
signs of abuse. More importantly, they need to
provide education and opportunities to pro-
mote and enhance self-determination and
self-preservation [10].
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Screening for Abuse

The Abuse Assessment Screen-Disability
(AAS-D) form, which was developed by
McFarlane in 2001 and is available on the
American College of Obstetrics and Gynecology
(ACOG) Website, uses the following questions
[11]:
1. Within the last year, have you been hit,

slapped, kicked, pushed, shoved, or otherwise
physically hurt by someone?

2. Within the last year, has anyone forced you to
have sexual activities?

3. Within the last year, has anyone prevented
you from using a wheelchair, cane, respirator,
or other assistive devices?

4. Within the last year, has anyone you depend
on refused to help you with an important
personal need, such as taking your medicine,
getting to the bathroom, getting out of bed,
bathing, getting dressed, or getting food or
drink?
If yes to any of the questions above, who?

Intimate Partner, Care Provider, Health Profes-
sional, Family Member, other (e.g., stranger,
clergy)?

Women’s Health Exams

Simply stated in A Provider’s Guide for the Care
of Women with Physical Disabilities and Chronic
Health Conditions: “Viewing the woman with a
disability as a woman first, who happens to have
physical differences, will give a better under-
standing of how her disability affects her health
and how her health affects her disability. Rec-
ognizing that she is the person most knowl-
edgeable about her own disability will foster
effective provider-patient relationships and more
active participation in self-care and health pro-
motion” [12].

The need for women’s health assessments and
preventative care is equal for all women. Health
care providers should offer women with disabil-
ities and chronic conditions education, counsel-
ing, and exams at the same intervals as all
women. Unfortunately, women with disabilities

are often discouraged from scheduling exams
because the office may not be accessible or they
have had a prior negative experience with
physicians and other healthcare providers not
knowing how to handle disability-related symp-
toms during the exam such as spasticity, imbal-
ance, and autonomic dysreflexia. Physicians who
assume women with disabilities are not sexually
active may not screen for STIs or educate them
about safe sex practices. Women with disabilities
may not detect signs and symptoms of STIs, or
they may mistake the symptoms for other com-
mon complications of their chronic conditions,
such as urinary tract infections. In a patient with
a disability, STIs may present differently such as
with fatigue or increased spasticity. For these
reasons and more, women with disabilities need
to have access to women’s health exams. ACOG
has an interactive site for clinicians serving
women with disabilities. The site includes a
recorded slide program, Reproductive Health
Care for Women with Disabilities, to guide
physicians to provide the preventative care that
all women need while addressing the unique
approaches one might need to accommodate
women with physical, developmental, and cog-
nitive disabilities [13].

Pap Smears

Pap tests when performed at recommended
intervals can prevent at least 70 % of cervical
cancers. Women 21 years and older should have
a Pap test every 3 years. This is true for all
women, including lesbian and bisexual women
and women who have never had sexual inter-
course. Women with disabilities are just as likely
to get cervical cancer as the general population.
Women with a disability, however, in one study
were less likely than those without a disability to
report receiving a Pap test during the past 3 years
(78.9 vs. 83.4 %; p < 0.001) [14]. As stated
previously, physicians need to be aware of
accommodations and possible complications
when performing pelvic exams, but these factors
should not preclude doing the exam. For those
rare circumstances for when an exam cannot be
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performed—for example, when congenital stric-
tures in the vaginal opening prevent the ability to
safely perform a speculum exam—human papil-
lomavirus (HPV) testing and/or pelvic ultrasound
may be considered as alternatives.

Women with mobility issues may need
accommodations in order to perform a women’s
health exam. They may require adjustable exam
tables or need assistance in getting into a com-
fortable position. The typical pelvic exam posi-
tion may increase spasticity for some women
with mobility disabilities. Variations for the
pelvic exam includes the knee-chest position,
which is good for women who need to lie on
their side (Fig. 23.1a), and the diamond-shaped
position (Fig. 23.1b) and V-shaped position
where women lie on their backs and the specu-
lum is inserted with handle up [15]. Physicians
can also use the OB stirrup position to provide
increased support.

If accommodations for positioning and the
performance of the pelvic exam are not discussed
ahead of time, women with a spinal cord injury
or other neurologic impairments may be at the
increased risk for experiencing autonomic
dysreflexia. Autonomic dysreflexia is a response
to painful stimuli below the spinal cord lesion.
The patient is not able to feel pain, but the body
recognizes it as painful. Signs and symptoms of
autonomic dysreflexia include headache, sweat-
ing, and piloerection above the level of the
lesion, nasal stuffiness, facial flushing, papillary

dilatation, rapid heart rate, arrhythmias, and
labile hypertension that could be life threatening.
The Center for Research on Women with Dis-
abilities (CROWD) has information [16] for
providers to be prepared when examining
patients at risk for autonomic dysreflexia.

For some women with mobility impairments
there is an increased need to monitor for organ
prolapse because it can occur at a younger age.
Some women may require a referral for genetic
counseling depending on their chronic condition.
In general, it may take additional accommoda-
tions and more time to obtain a history and
examine a woman with physical or
intellectual/developmental disabilities, but antic-
ipating the patient’s needs should improve the
experience for all involved.

Mammograms

Breast cancer is the most common cancer in
women and does not vary when accounting for
women with a disability. In the United States in a
study done in 2008, women with a disability aged
50–74 years reported a lower rate of mammog-
raphy use than women without a disability of the
same age (78.1 vs. 82.6 %) [17]. According to
data from the Office on Disability of the US
Department of Health and Human Services, 68 %
of women older than 40 years without disabilities
have had a mammogram, as compared to only

Fig. 23.1 Pelvic exam
positions. (a) Knee-chest
position. (b) Diamond-
shaped position. Reprinted
with permission from
Simpson [15]
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54 % of women in that age group with a disability
[18]. Studies also show higher rates of death
related to breast cancer among women with a
disability, even when diagnosed at the same stage
as women without a disability. Women with
disabilities had higher breast cancer mortality
rates and were less likely to undergo standard
therapy after breast-conserving surgery than other
women. Differences in treatment did not explain
the differences in breast cancer mortality rates
[19]. Additionally, women with intellectual dis-
abilities frequently experience nulliparity, a factor
associated with as great as a fourfold increase in
risk of developing breast cancer.

The Centers for Disease Control and Preven-
tion (CDC) identified some of the barriers to
breast cancer screening for women who have
physical disabilities. Barriers included: lack of
perceived susceptibility to cancer, preoccupation
with other health issues, not knowing where to
go for accessible screening, difficulty with posi-
tioning, inaccessible facilities and equipment,
and provider knowledge and attitudes [20]. The
American Association on Health and Disability
developed a handout for women to be prepared
for a mammogram including how to advocate for
accommodations for specific disabilities [21].
The CDC also led a campaign called “Breast
Cancer Screening: The Right to Know,” which
offers women stories and resources to promote
higher rates of screening among women with
disabilities [22].

Menstruation

A discussion about menstruation should happen
prior to onset of menses for all women. For
women with intellectual and physical disabilities
and their families, there can be significant anxi-
ety about the impact menstruation will have on
daily functioning. Consideration of menstrual
management techniques may come into question
for multiple reasons including hygiene, protec-
tion from pregnancy, seizure disorder, behavior
and mood, and treatment of symptoms including
dysmenorrhea and abnormal uterine bleeding.
Dr. Quint compiled an overview of menstrual

management for teenagers with Special Needs
that included benefits and effects on disability
(see Table 23.1) [23].

When pursuing a treatment for menstrual
management, there are several scenarios to con-
sider. Medication interactions can impact choice.
Some anticonvulsants decrease the efficacy of
oral contraceptives including barbiturates, car-
bamazepine and oxcarbazepine, phenytoin, topi-
ramate, and vigabatrin. Some antiepileptic
medications induce hepatic enzyme activity and
decrease the effectiveness of oral and implanted
contraceptives. Combination with other medica-
tions, such as antibiotics, can increase the meta-
bolism of oral contraception therapy making the
oral contraceptive therapy less effective.

Depo-Medroxyprogesterone acetate (DPMA)
injectable is easy to use and can achieve high rates
of amenorrhea but can result in bone density loss in
healthy adolescent females, which may not reverse
completely after discontinuation of the medication.
Because of the risk to bone health, patients with
mobility impairments should be evaluated with a
dual energy X-ray absorptiometry (DEXA) scan
and consider supplementation with calcium and
vitamin D. Given the high prevalence of obesity
across the disability population, the risk of weight
gain on DPMA should also play a role in the
decision as to whether to use this agent.

Contraception

The medical, social, and psychological issues
related to pregnancy and a disability or chronic
condition should be assessed prior to conception.
All women of reproductive age, including those
with disabilities, should receive counseling about
the potential effects of their chronic medical con-
ditions, any medications, and their emotional/
mental health may have on pregnancy-related
outcomes. Discussion about options to alter
dosages or switch to safer medications prior to
conception and optimizing health conditions are
essential before embarking on a pregnancy.

The choice and safety of effective contracep-
tion varies from person to person. As discussed
earlier, women with disabilities are sexually
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active and need to be offered contraception
keeping in mind their unique needs. The World
Health Organization (WHO) created the medical
eligibility criteria to offer guidance on the safety
of various contraceptive methods for use in
specific health conditions to improve the quality
of care in family planning [24]. The CROWD
Website also offers education about choice of
contraceptive methods [25].

The condom is the only contraceptive method
proven to be highly effective protection against
both pregnancy and STIs. Barrier contraception
requires intact balance, physical dexterity, and
hand coordination or the willingness of the
woman’s sexual partner to assume responsibility
for its use. Women at risk for latex allergies, such
as women with spina bifida, need to be cautioned
to select products accordingly. The diaphragm

increases the frequency of urinary tract infec-
tions, so women who have bladder concerns may
require an alternative method.

As discussed previously, medications may
decrease the effectiveness of oral contraception,
and some medications used for seizures may
make implantable methods less effective. Women
with mobility impairments may be at increased
risk for blood clots with any of the
estrogen-containing contraceptive agents.

Some women with spinal cord injuries or
chronic conditions that effect sensation should
consider avoiding the use of intrauterine devices
(IUDs) because of decreased ability to detect
movement of the device away from its appro-
priate location in the uterus and autonomic
dysreflexia. IUDs may increase menstrual flow.
Spasticity of the lower extremities can increase

Table 23.1 Overview of menstrual management methods for teenagers with special needs

Treatment Specific benefits Disability concerns

NSAIDS Decreases flow and pain GI issues

Combined oral contraceptives Can use extended regimen If immobile: risk for VTE
Daily reminders
Interfere with certain EI-AED

Contraceptive patch Weekly application
Can use extended regimen

If immobile: risk for VTE
Patient can remove from skin
Interfere with certain EI-AED

Contraceptive ring Monthly
Can use extended regimen

If immobile: risk for VTE
Placement by others (privacy)
Interfere with certain EI-AED

Oral progestin Decreased flow BTB
Daily reminders
Interfere with certain EI-AED

Depo Medroxyprogesterone acetate Every 3 months Weight gain in obese teens
BMD loss with long-term use

Progesterone implant Every 3 years BTB
Insertion might be challenging

LNG-IUD Every 3 to 5 years Insertion might need anesthesia
Initial BTB

Surgical methods: endometrial ablation Variable amenorrhea rates
No data on use in adolescents
Legal and ethical implications

Surgical methods: hysterectomy Complete amenorrhea Major surgery
Legal and ethical implications

Reprinted with permission from Quint [23]
BMD bone mineral density, BTB breakthrough bleeding, EI-AED enzyme inducing antiepileptic drugs, GI
gastrointestinal, LNG-IUD levonorgestrel intrauterine device, NSAIDS nonsteroidal anti-inflammatory drugs, VTE
venous thromboembolism
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the difficulty of insertion of an IUD. Women or
their partners or caregivers must be able to assess
the presence of the IUD string weekly. Women
with cardiac valvular disease need to be aware
that IUD insertion is associated with transient,
minimal bacteremia [26].

Women with multiple disabilities experienced
a higher risk of undergoing a hysterectomy than
women with no disability (hazard ratio 1.3), and
this heightened risk was concentrated at younger
ages [27]. Ethical issues surrounding this method
of contraception should also be considered.

Men’s Health Exams

An important part of the male exam is screening
for testicular cancer. It is the most common
cancer among men aged 20–34, although men of
any age can develop testicular cancer. Testicular
cancer can be treated very successfully when it is
found early. Planned Parenthood has good
resources on how patients can perform a testic-
ular exam [28].

Special Populations

Down Syndrome

Approximately 50 % of women with Down
syndrome are fertile and may use any method of
contraception without added medical risk. Men
with Down syndrome have a significantly lower
overall fertility rate than that of other men of
comparable ages. The National Down Syndrome
Society Website has additional resources [29].

Spina Bifida

Physicians should consider all patients with spina
bifida to be at high risk for an allergic reaction to
latex. The allergy to latex has to be taken into
consideration in the equipment choice when
performing Pap smears and when discussing
barrier methods for birth control.

Fertility is generally preserved in women but
reduced in men with spina bifida. Pre-pregnancy
counseling should include informing women
with spina bifida of the 5 in 100 risk of bearing
children with neural tube defects, the protective
effect of folate supplementation, and the potential
complications associated with pregnancy.
Women with spina bifida are able to receive
epidural anesthesia but may need ultrasound
guidance for correct placement given alterations
in anatomy [30].

The same nerves that control urinary function
also control sexual function and can be a concern
if a patient with spina bifida has poor sensation.
Communicating with a partner about the possi-
bility of urine or stool leakages during sex can
alleviate some anxiety. Encouraging patients to
start with an empty bladder and bowels prior to
sexual activity could decrease the risk of leakage.

In men with spina bifida, one important con-
sideration is erectile dysfunction due to poor
sensation or blood supply in the penis. The Spina
Bifida Association has additional resources [31].

Muscular Dystrophy

Use of chronic steroids in Duchenne Muscular
Dystrophy (DMD) can delay onset of puberty.
Though patients with DMD on chronic steroids
appear younger, physicians need to be mindful to
treat patients appropriate to their chronological
age [32].

Sickle Cell Disease

Young men with sickle cell disease should be
educated about priapism, as most will have
experienced the complication of a prolonged,
painful, unwanted erection by the age of 20.
Priapism can be seen as young as age 12 and is a
medical emergency. Young men need to be
educated so that they are not embarrassed and
seek care.

Women and men who are taking hydroxyurea
should use contraception or discontinue the drug

350 J.M. LeComte



if they plan to conceive a child, since hydrox-
yurea has been shown to be teratogenic in animal
models. Generally, all forms of contraception are
reasonable choices for women with sickle cell
disease.

There can be several complications seen dur-
ing pregnancy. One study found that among
women with sickle cell disease, the most com-
mon complication during pregnancy was hyper-
tension. A high percentage of the pregnancies
resulted in preterm deliveries and infants that
were small for gestational age [33].

Childhood Cancer Survivors

Surveillance
Several studies have shown that women treated
with radiation to the chest for cancer during
childhood have an increased risk of developing
breast cancer compared to women of the same
age in the general population. The risk is related
to the dose of radiation and begins to increase
between 5 and 9 years following radiation ther-
apy and continues to rise. For women who
received a dose of 20 Gy or higher, yearly
mammograms should begin starting at age 25 or
8 years after the last dose of radiation [34].

Fertility
The Children’s Oncology Group Long-Term
Follow-Up Guidelines for Survivors of Child-
hood, Adolescent, and Young Adult Cancers
(COG LTFU Guidelines) are a resource for
healthcare professionals who provide ongoing
care to survivors of pediatric malignancies. Che-
motherapy and radiation may have effects on male
and female reproductive function, but this depends
on many variables related to the cancer and its
treatment. The Children’s Oncology Group has
guidelines to assess individual risk [35].

Women who had radiation to the whole
abdomen, pelvis, lower spine, or total body may
have an increased risk of miscarriage, premature
delivery, or problems during labor. Also women
who received anthracycline chemotherapy and
women who received radiation to the upper
abdomen or chest may be at risk for heart

problems that can worsen with pregnancy and
labor. Additional information can be found at
LIVESTRONG Fertility, a Website dedicated to
providing educational information and access to
resources that support cancer patients and sur-
vivors whose cancer and its treatment present
risks to their fertility [36].

Cystic Fibrosis

Men with cystic fibrosis (CF) are azoospermic
due to anatomic abnormalities and are function-
ally sterile. Women have normal reproductive
anatomy.

All pregnancies for awomanwithCF should be
considered high-risk, especially if the woman has
advanced disease, malnutrition, or diabetes [37].

Conclusion

As the population of patients with complex
chronic conditions and physical, intellectual and
developmental disabilities ages, attention to their
longitudinal health care needs will need to be
addressed, including their reproductive healthcare
needs. Access to care with sensitivity to the
unique needs of this vulnerable population will
optimize the mental health, safety, and general
health outcomes across the spectrum. As adult
medicine providers become more educated about
the needs of this complex population, they will
also be able to partner with appropriate specialists
to provide comprehensive care (“Appendix”).

Appendix

Resources

• ACOG: http://www.acog.org/About_ACOG/
ACOG_Departments/Women_with_Dis-
abilities.

• Baylor College of Medicine—Center for
Research on Women with Disabilities
(CROWD): https://www.bcm.edu/research/
centers/research-on-women-with-disabilities.
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• Centers for Disease Control and Prevention:
http://www.cdc.gov/ncbddd/
disabilityandhealth/women.html.

• Massachusetts Department of Public Health—
Healthy Relationships, Sexuality and Disability
Resource Guide: http://www.mass.gov/eohhs/
docs/dph/com-health/prevention/hrhs-
sexuality-and-disability-resource-guide.pdf.

• A Provider’s Guide for the Care of Women
with Physical Disabilities and Chronic Health
Conditions: http://fpg.unc.edu/sites/fpg.unc.
edu/files/resources/other-resources/NCODH_
ProvidersGuide.pdf.

• Sexuality Resource Center for Parents
(SRCP):
– http://www.srcp.org/for_some_parents/

physical_disabilities/generalPD.html
– http://www.srcp.org/for_some_parents/

developmental_disabilities/additional_
resources/index.html.

• Sexuality and Disability: A Guide for Parents:
http://www.srcp.org/pdf_versions/Alberta.pdf.

• University of Michigan—YourChild is a
Website especially for parents about kids’
development and behavior. Sexuality Educa-
tion for Youth with Disability or Chronic
Illness—A Resource List: http://www.med.
umich.edu/yourchild/topics/disabsex.htm.

• VillanovaNP guide to disability: https://www1.
villanova.edu/villanova/nursing/community/
npsknowdisabilitycare.html.
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Jill Ann Jarrell

Basics of Palliative Care

Definitions

Palliative care is an approach to caring for
patients and families of patients with
life-threatening illnesses that focuses on
improving quality of life.

The word palliate comes from the Latin word
palliare, which means “to cloak” and thus pal-
liative care is often associated with pain and
other symptom mitigation. However, palliative
care attempts to address and assist with facets of
the patient and family’s illness experience that
may not only be physical, but also emotional,
psychosocial, and spiritual.

In this particular population, adults with
chronic childhood conditions, it is important to
consider aspects of pediatrics in implementing
palliative care. The patient’s physiology and
psychosocial health as well as pertinent legal and

ethical issues may be more pediatric in nature
than what one is accustomed to in adult medicine
or may be unique to this population, all together.
The World Health Organization has similar but
distinct definitions of adult and pediatric pallia-
tive care (Table 24.1) [1].

Who Should Receive Palliative Care?

“Palliative care is for patients of any age, and at
any stage of illness, whether that illness is cur-
able, chronic, or life threatening” [2]. Patients do
not have to be actively dying or near the end of
life to receive palliative care.

Over recent years, there has been a conceptual
shift away from identifying diagnoses appropri-
ate for palliative care toward identifying patients
with unmet palliative care needs. For example,
the patient may have complex or refractory pain
or other symptoms such as anxiety, depression,
insomnia, dyspnea, secretions, or fatigue. Addi-
tionally, there may be difficult aspects of the
patient’s care due to prognostic uncertainly,
complex medical decision-making, need for care
coordination or transitional services, psychoso-
cial stressors, or spiritual concerns.

When to Implement Palliative Care

Studies have shown that earlier implementation
of palliative care can not only improve patient’s
symptom control and decrease healthcare
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utilization, but early implementation of palliative
care can actually prolong life [3, 4].

The components of palliative care should be
offered at the time of diagnosis of a
life-threatening condition and continued
throughout the course of the illness, whether the
outcome is cure or death. Palliative care can be
provided alongside efforts to cure illness and/or
prolong life, as appropriate and desired [5].

Older models depict curative and palliative
care as being at opposite ends of the care con-
tinuum. However, newer recommendations
encourage incorporating aspects of palliative care
early, alongside more traditional aspects of care
to accommodate varying goals and to maximize
patients’ quality of life (Fig. 24.1) [6].

Who Provides Palliative Care?

Every medical provider should practice palliative
care to the extent of his/her abilities and comfort.
Primary palliative care refers to basic skills and

competencies required of all physicians and other
healthcare professionals in areas such as pain
management, guiding discussions regarding
advance directives, and assisting in end-of-life
decision-making.

Secondary palliative care refers to the spe-
cialist clinicians and organizations that provide
consultation and specialty care. Tertiary pallia-
tive care refers to the academic medical centers
where specialist knowledge for the most complex
cases is practiced, researched, and taught.

Higher levels of palliative care are commonly
accomplished through a multi- or
trans-disciplinary palliative care team comprised
of nurses, physicians, social workers, chaplains,
counselors, child life specialists, and volunteers
with the patient and family at its center
(Fig. 24.2).

In general, referral to a specialist or center for
palliative care should occur when the limit of the
primary provider has been reached. Table 24.2
provides specific referral criteria.

Table 24.1 World Health Organization definitions of palliative care for adults and pediatrics

WHO definition of palliative care

Palliative care is an approach to caring for patients and families facing life-threatening illnesses that improves the
quality of life through the prevention and relief of suffering by means of early identification and impeccable
assessment and treatment of pain and other problems that are physical, psychosocial, emotional and spiritual. Palliative
care:
∙ Provides relief from pain and other distressing symptoms;
∙ Affirms life and regards dying as a normal process;
∙ Intends neither to hasten nor postpone death;
∙ Integrates the psychological and spiritual aspects of patient care;
∙ Offers a support system to help patients live as actively as possible until death;
∙ Offers a support system to help the patient and family cope during the illness and in bereavement;
∙ Uses a team approach to address the needs of patients and their families, including bereavement counseling;
∙ Will enhance quality of life, and may also positively influence the course of illness;
∙ Is applicable early in the course of illness and may be used in conjunction with other therapies that are intended to
prolong life

WHO definition of palliative care for children

Palliative care for children is the active total care of the child’s body, mind and spirit, and also involves giving support
to the family;
∙ It begins when illness is diagnosed, and continues regardless of whether or not a child receives treatment directed at
the disease;
∙ Health providers must evaluate and alleviate a child’s physical, psychological, and social distress;
∙ Effective palliative care requires a broad multidisciplinary approach that includes the family and makes use of
available community resources; it can be successfully implemented even if resources are limited;
∙ It can be provided in tertiary care facilities, in community health centers and even in children’s homes

Reprinted with permission from World Health Organization. WHO definition of palliative care and WHO Definition of
Palliative Care for Children. www.who.int/cancer/palliative/definition/en/
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Where Does Palliative Care Take Place?

Primary palliative care can take place in the
context of every provider–patient relationship,
regardless of place. Consultative palliative care
can take place in the hospital setting, clinic set-
ting, home setting, or in other post-acute facili-
ties. A growing number of hospitals and
institutions have multidisciplinary palliative care

services that serve patients at various places
along the care continuum.

Resources

To locate a palliative care provider or program
near you, visit www.getpalliativecare.org.

Hospice

Definition

Palliative care and hospice are not synonyms.
Hospice is an expression of palliative care that is
a collection of services provided at the end of
life.

Eligibility

In the United States, hospice is a benefit for
individuals who are terminally ill and have a life
expectancy of less than 6 months if their under-
lying disease runs its normal course; hospice is
available to those who are eligible for Medicare
Part A. Medicaid provides a hospice benefit to
terminally ill patients in most states and territo-
ries, although the individual eligibility criteria
and services provided vary by state. The

Fig. 24.1 Competing versus complementary domains of
care. Adapted with permission from Carter B, Leve-
town M, Friebert S. Palliative Care for Infants, Children,

and Adolescents. Baltimore, MD: The Johns Hopkins
University Press 2011

Fig. 24.2 Depiction of the trans-disciplinary palliative
care team, where all disciplines work within and beyond
the scope of their practice for the benefit of the patient unit
at the center
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Department of Veterans Affairs, most private
insurance plans, health maintenance organiza-
tions (HMOs), and other managed care organi-
zations also provide a hospice benefit.

Patients who live beyond their expected
6-month prognosis may be recertified and con-
tinue hospice if their physician assesses them as
having progressive clinical decline and ongoing
hospice needs.

Services

Hospice beneficiaries are entitled to multiple
services that can be provided at home, in a cus-
todial care setting, or in a free-standing hospice
unit. These services may include: nursing,
physician, counseling, social work, chaplaincy,
family support, short-term inpatient care, medical
supplies and equipment, medications, home
health aide, home-maker, physical therapy,
occupational therapy, and speech-language
pathology. Hospice continues to support the
family for approximately 1 year after the patient
has died.

When Hospice Is not Enough

Many patients and families have needs and desires
that exceed what hospice can provide and require
additional nursing, personal care services, therapy
services, and familial support. These needs can be
met through placing the hospice patient in custo-
dial care or by acquiring additional services in the
home setting via private duty nursing, home health
care, or paid personal caregiver.

Concurrent Care

As part of the Patient Protection and Affordable
Care Act of 2010, terminally ill individuals who
are 21 years of age or younger and who are
enrolled in a Medicaid or state Children’s Health
Insurance Plan (CHIP) may concurrently receive
hospice care and curative care related to their
terminal health condition [7].

The concurrent care model allows patients and
families to continue therapeutic and supportive
relationships with primary care and subspecialty
providers with whom they have often had
long-standing alliances.

Table 24.2 Recommendations for referral to or consultation with secondary or tertiary palliative care specialists and
teams

Palliative care referral criteria

∙ Advanced pain or other symptom management

∙ Functional decline; inability to complete activities of daily living

∙ Patient, family or physician uncertainty regarding goals of care

∙ Patient, family or physician uncertainty regarding prognosis

∙ Establishing or interpreting advance directives

∙ Complex medical decision-making (e.g., use of feeding tube in cognitively impaired or seriously ill patient)

∙ Assistance with end-of-life discussions

∙ Guidance in end-of-life care

∙ Assistance with hospice placement or other transitions in care

∙ Multiple or lengthy hospitalizations

∙ Multiple or lengthy intensive care unit (ICU) admissions

∙ Limited social supports in the setting of a serious illness

∙ Patient or family psychological or spiritual distress

Adapted from www.getpalliativecare.org
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Medicare beneficiaries can also receive con-
current care with primary and subspecialty pro-
viders while receiving hospice. However, the
services must be separate and distinct in docu-
mentation and billing. The hospice physician and
services bill for the terminal diagnosis and rela-
ted symptoms under Medicare Part A, while the
physician and services providing the concurrent
care must address and treat non-hospice diag-
noses and bill under Medicare Part B.

Resources

To find a hospice near you, visit http://www.
nhpco.org/find-hospice.

Advance Care Planning

Definitions

Advance care planning is the process and docu-
mentation that clarifies an individual’s wishes
regarding their care in the event of illness or
death. Advance care planning is important as it
gives guidance to family members, friends, and
healthcare providers in what can be a difficult
time or situation. Additionally, it can provide
patients with a sense of control and peace of
mind regarding their future health care (Adapted
from [8]).

The term “advance directives” is often used
synonymously with “advance care planning” or
used to refer to advance care planning
documents.

Who Needs Advance Care Planning?

Advance care planning is not just for sick or
dying people. All adults, emancipated minors,
and children with chronic illnesses are encour-
aged to have conversations about and documen-
tation of their wishes.

Some advance care planning, Out of Hospi-
tal DNR, and Physician Orders for Life Sus-
taining Treatment are for patients with serious
illness or frailty.

Types of Advance Care Planning
Documents

There are several types of advance care planning
documents (Table 24.3), which vary by state. For
example, most states recognize a Directive to
Physicians as a legally binding document, but a
few do not. Also, many states recognize a
Physician Order for Life Sustaining Treatment
while others only recognize an Out of Hospi-
tal DNR, with the former being a more inclusive
directive than the latter for end-of-life treatment.
Very few states recognize a Declaration for
Mental Health. It is important to be aware of the
advance directives specific to the state in which
an individual lives or seeks care. Some patients
have advance directives in multiple states.

How to Formalize Advance Care Plans

One does not need an attorney to obtain or
complete advance care planning documents, but
often lawyers or social workers can be helpful in
the process. In most situations, advance care
planning documents can be accessed and com-
pleted in the privacy of one’s own home or in a
physician’s office. Physicians can play an
important role in initiating and guiding the
advance care planning process by making it a
routine part of care for all patients, which is
revisited regularly to explore any changes a
patient may have in his or her wishes (Adapted
from [8]).

The verification of advance care planning
documentation also varies by state. Some states
require two witnesses, some require notarization,
and others require both witnesses and
notarization.
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Resources

Social workers often have access to advance care
planning forms. Useful Internet resources for
obtaining state-specific advance care planning
information and paperwork include www.
caringinfo.org, and individual states’ Depart-
ments of Aging and Disability. State-specific
organ donor registries and forms can be accessed
via http://donatelife.net.

Communication Regarding Advance
Care Plans

Advance care plans should be talked about early
and often, between patients and their families and
patients and their healthcare teams. Copies
should be made and given to physicians, put in

the medical record, kept at home and given to
family and friends, especially those serving as
surrogates.

Palliative Care Issues Unique
to Adults with Chronic Childhood
Conditions

Due to the recent emergence of adults with
chronic childhood conditions as a distinct patient
population as well as the relative youth of pal-
liative care as a distinct field, there is a paucity of
research and literature specific to where these
topics intersect. What literature exists does so
mostly within the adolescent and young adult
(AYA) oncology arena, but can be extrapolated
to other populations that may be in need of pal-
liative care, such as AYA with muscular

Table 24.3 Types and descriptions of advance care planning documents

Directive to physicians (“Living Will”) Provides direction for inpatient care in the event of a sudden, severe
illness and inability to participate in decision-making; typically
differentiates between aggressive and comfort care; recommended for
general population

Medical power of attorney Designates surrogate or proxy for medical decision-making in the event
of inability to participate in decision-making; recommended for general
population

Out of hospital or pre-hospital do not
resuscitate (OOH DNR)

Provides direction to emergency response teams for giving or
withholding cardiopulmonary resuscitation; recommended for patients
with serious illness or frailty, for whom a health care professional would
not be surprised if they died within 1 year

Directive for mental health Provides direction for inpatient treatment of mental health conditions
regarding medications and restraints if unable to participate in
decision-making; recommended for general population

Organ donation Provides direction for organ and/or tissue donation; recommended for
general population

Statutory durable power of attorney Designates surrogate or proxy for financial and estate-related
decision-making in the event of inability to participate in
decision-making; recommended for general population

Physician orders for life sustaining
treatment (POLST)

Provides direction to healthcare providers across the continuum of care
for giving or withholding cardiopulmonary resuscitation as well as other
treatments such as antibiotics or nutrition; recommended for patients
with serious illness or frailty, for whom a health care professional would
not be surprised if they died within 1 year
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dystrophy, congenital heart disease, and cystic
fibrosis, as examples. Unique issues in the
physical and psychosocial health of these
patients, advance care planning, and
systems-based issues have been identified.

Physical

Adults with chronic childhood illness may be
small for their age and require pediatric or
weight-based dosing of medications common in
palliative care such as opioids or benzodiazepines.
These patients may also require medical equip-
ment that is more pediatric in nature due to its size,
design, or function. For example, some AYA with
chronic respiratory illnesses rely heavily on
mechanisms more commonly used in children than
in adults to maintain their comfort such as airway
clearance devices or chest compression systems.

Psychosocial

Some of the AYA population may be develop-
mentally delayed as a sequelae of their underlying
disease process. However, even those AYA who
are cognitively intact may have a more child-like
mentality due to their protracted illness and phys-
ical dependence on proxy caregivers. Coping and
decision-making skills may be at a developmental
level that is far below the patient’s chronological
age. AYA patients with cancer seem to be more
concerned with how they want to be treated and
remembered than about decision-making [9].

Experimentation with risky behaviors,
including substance abuse, is another psychoso-
cial consideration in this population when con-
sidering palliative care [10]. One underutilized
resource available to palliative care programs
treating AYA patients is psychiatry [10].

Advance Care Planning

Voicing My Choices is an advance care planning
guide designed for AYA patients to help them
communicate their end-of-life preferences to

family, caregivers, and friends [11]. Voicing My
Choices is not a legal document but a legacy
document developed through research with AYA
with cancer and human immunodeficiency virus
(HIV) infection [12].These guides can be found
at agingwithdignity.org

Recommendations for advance care planning
in AYA from this research include: that it be
introduced by a trusted member of the healthcare
team; that it be introduced when the patient's
health is relatively stable and that the conversa-
tion evolve gradually over time, that the AYA’s
concerns be addressed throughout the advance
care planning process, and that decisions
regarding life support are best done witha
healthcare professional [12].

Systems-Based Issues

Pediatric hospitals and palliative care programs
are ill-equipped to care for AYAs with terminal
conditions due to lack of provider education, staff
training, and institutional policy [10]. Likewise,
adult providers and institutions are similarly
lacking in infrastructure and resources to ade-
quately and effectively treat this population.
Unique and novel forms of education are needed
to equip healthcare providers to provide compe-
tent, confident, and compassionate palliative care
to AYAs [13].
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25Assessing and Enhancing
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Introduction

Development occurs through ongoing interac-
tions with social networks that include family,
peer groups, and larger systems such as com-
munity and culture. Positive social experiences
are essential to patient health and wellbeing [1–
3]. The primary care provider’s office is an
important social environment for an adolescent
with special healthcare needs as physicians serve
as both social agents as well as medical providers
for these young people. Attaining the age of
majority accelerates the transition to adult
healthcare, and occurs at a time when social
interactions are of paramount importance and
among these patients’ most salient preoccupa-
tions. The adult primary care provider (PCP) has
a window into the social world of these patients.
In light of evidence suggesting that young people
with chronic conditions are at risk for problems
in social competence and performance related to
their illness [4, 5], the PCP has a unique oppor-

tunity to detect and address problems in social
functioning. Through strategic communication
and appropriate use of external resources, the
PCP can promote healthy social engagement and
positive social behaviors. The following chapter
will (1) review the most relevant aspects of social
development during the young adult period;
(2) discuss ways to identify barriers to optimal
social functioning; and (3) provide strategies for
the PCP to facilitate this aspect of patient care.

Psychosocial Development
and Young Adults with Chronic
Health Conditions

Young Adults with Chronic Childhood Condi-
tions (YACCC) face the same developmental
milestones as unaffected peers, and the PCP
assesses social development as part of compre-
hensive care [6]. Some social milestones have
clear chronological markers, such as the
age-related transfer of decisional capacity from
guardian-to-patient at age 18, and dates of
change in educational programming (starting
college, aging out of special education services)
and workforce entry. Most social milestones are
processes that emerge over time, however, and
are better defined by the development of peer and
collegial social networks, growth toward inde-
pendence from guardians and the family, and the
emergence of sexual identity and an interest in
intimate relationships. Adolescents with chronic
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medical conditions also transition into young
adulthood coping with the social effects (or late
effects) of childhood disease and its treatment
[7]. When treatment has required extended
school absences, or when motor or communica-
tion deficits impair the quantity and quality of
peer relationships, illness can delay the attain-
ment of social skills and milestones. Conversely,
illness can accelerate social development—ei-
ther positively (e.g., when experience interacting
with medical providers enhances a patient’s
ability to communicate with adults) or in a mal-
adaptive way, when poor social adjustment and
self-image fuels experimentation with risky
health behaviors (such as substance use) [8].
Finally, social competence and support influence
the ways young adults handle illness-related
stressors. Social skills and well-developed social
networks buffer the demands of managing a
chronic medical condition, particularly when
support from family and peers is perceived con-
jointly [9–11]. An extensive body of research has
identified relations between social connectedness
and enhanced psychological wellbeing [12, 13]
that protects against premature mortality in
adulthood [14, 15] and underscores the impor-
tance of attending to this aspect of patient func-
tioning early for subsequent wellbeing across the
lifespan.

Although social impairments in YACCC
should not be assumed, it is important to consider
the types of problems they are likely to experi-
ence. The increased caregiving supports YACCC
required during childhood place them at height-
ened risk of developing dependency on care-
givers in adulthood, as well as social exclusion
[16]. YACCC may find that a disproportionate
number of their interactions as children and
adolescents were with adults rather than similarly
aged peers, and less peer contact means fewer
opportunities to develop social skills [17]. In
addition, they were more likely to have faced
bullying and ostracism from peer groups [18].
Although relations between severity and psy-
chosocial functioning are complex and not
always linear, the extent of social isolation may
depend on illness severity [19]. For example,
when mild illness severity has minimal impact on

social development, and when individuals with
severe illness are provided supports to help
overcome social challenges, those patients with
moderate levels of illness severity appear to be at
greater risk of problems in social functioning
[20]. The likelihood of developing social prob-
lems depends on the degree to which the condi-
tion is visibly recognizable [21] and if the
condition involves the central nervous system
and impacts motor development [22–25]. The
association between the degree of motor
impairment and psychosocial functioning is more
equivocal [26]. In fact, some researchers identify
a “disability paradox” or counterintuitive asso-
ciations between greater impairment and higher
levels of psychosocial satisfaction [27]. There-
fore, chronic health conditions may foster resi-
lience as well as insecurity.

Despite common perceptions that illness-related
delays in social development might protect from
experimentation with risky substances, YACCC
may in fact be more likely than their peers to
smoke cigarettes daily, endorse marijuana use, and
perform antisocial behaviors (e.g., fighting, van-
dalism, fire-setting, etc.) [28]. For example, a study
of young adults (ages 19–21) with congenital heart
defects found that half endorsed alcohol con-
sumption (including binge drinking) in the prior
month [29]. Adolescents with chronic conditions
are at least as likely as their peers to engage in
sexual intercourse or risky sexual behaviors [30,
31]. Moreover, young people with chronic condi-
tions may be more prone to adverse outcomes
associated with experimentation [32]; for example,
when patients with childhood-onset asthma smoke
tobacco and increase their risk for adult respiratory
dysfunction [33], when unplanned pregnancy cre-
ates risks for the young woman and to fetal health
[34–36], and when young persons who are
immunosuppressed engage in unprotected sex and
are at an elevated risk of developing sexually
transmitted infections (STIs) [37]. Finally, caution
is urged in assuming that pediatric practitioners
have adequately screened and addressed these
social mediated risky health behaviors (e.g.,
smoking, alcohol use, sex education) in adoles-
cence, as significant barriers to evaluation persist
in pediatric practice [38].
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Social problems are also more likely to occur
in the presence of socioeconomic or environ-
mental challenges. Patients must often handle a
medical condition and its treatment with limited
language proficiency [39], low healthcare related
skills, inadequate housing, unemployment or low
income, and in unsafe residential environments
[16]. Strong associations between socioeconomic
indicators and health status were identified across
studies in a recent literature review of research in
chronic kidney disease [40]. Finally, socioeco-
nomic indicators such as parent level of educa-
tion can influence the transition process when
families lack knowledge and skills to assist their
adolescent in preparing for adult-oriented medi-
cal care [41].

Perhaps the most significant negative impact
on YACCCs social functioning occurs when
integrated special education programming ser-
vices end. Significant declines in social activity
and perceived social wellbeing are often
observed in young adults when support services
end (typically at age 21). Young adults who
require high levels of support can experience
feelings of loneliness and greater social isolation
when they leave school [42]. Forming a social
network of peers with similar support needs or
experience of illness can enhance social maturity
and resiliency [18].

Potential accelerators of perceived social iso-
lation are embedded in the healthcare transition
process itself. YACCC often lack the skills to
navigate a complex healthcare system with
greater independence and less family involve-
ment [43]. Young adult transition narratives have
common themes of confusion about relationships
with providers and feelings of alienation, with
patients perceiving the adult healthcare environ-
ment to be significantly less engaging and
person-centered than pediatric care [44, 45].
A successful healthcare transition augments
self-efficacy, independence, responsibility, and
self-sufficiency [46]. A person-centered approach
during the transition process involves under-
standing the young patient’s world by conveying
interest in the patient’s social functioning and
observing the ways in which the patient interacts
with others.

Assessment of Social Functioning
in YACCC

The variable effects of chronic conditions on
social functioning underscore the need for indi-
vidualized assessment of each of the following:
the patient’s relationship to their illness, the type
and severity of functional impairment, the impact
of the illness on social adjustment, and the ways
existing social supports facilitate or hinder
wellbeing. To identify key areas for investiga-
tion, adolescent specialists have described a
“Psychosocial Systems Review” where domains
to assess correspond to the acronym HEEADSSS
(Home environment, Education and employ-
ment, Eating, peer-related Activities, Drugs,
Sexuality, Suicide/depression, and Safety from
injury and violence) [47]. A fourth “S” might
include “Social Media” involvement. Recent
studies estimate that up to 83 % of young people
aged 18–29 have an online presence [48]. Par-
ticipation in social media sites can have enor-
mous positive as well as negative effects on
social wellbeing [49], and emerging evidence
suggests that chronic illness-related social media
interactions are increasing [50].

Optimal assessment integrates both formal
(e.g., questionnaires, interviews, etc.) and infor-
mal (semi-structured questioning and observa-
tion) strategies to assess the social functioning of
YACCC. Screening also facilitates improved
communication about psychosocial functioning
among providers, patients, and family [51].
Although screening for problems with psycho-
logical and behavioral functioning is now
broadly implemented, identifying social impair-
ments is rarely considered an active problem [52]
or identified as a reason to refer for behavioral
health services [53] despite its critical relation-
ship to psychological health.

Screening and brief counseling for depression
and alcohol misuse is a United States Preventive
Services Task Force (USPSTF) recommendation
in the general population [54, 55]. However,
calls for comparable guidelines in young adults
have yet to be articulated and evidence support-
ing universal screening for illicit substance use in
adults or in adolescents has yet to be confirmed
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[56, 57]. Given the overlap between social
functioning, mood problems, and risky health
behaviors, supplementing screening of these
domains with a review of social competence,
activities, and support can enhance broader psy-
chosocial screening and provide context and
solutions for identified difficulties.

Choosing appropriate standardized screening
tools can be daunting. There are options for
implementing universal screening strategies of
substance and alcohol use, including the 4-item
CAGE questionnaire [58] used for life-time
drinking patterns, the 10-item Alcohol Use
Disorders Identification Test (AUDIT) which
focuses on current drinking problems [59], and
subsets of the AUDIT designed to be rapid
screenings (e.g., the reduced 3-item AUDIT-C
used to screen based on consumption) [60, 61].
For illicit substance use disorders the Drug
Abuse Screening Test (DAST) [62] is a 28-item
survey (with a more commonly used 10-item
version) [63] that assesses the impact of sub-
stance use on functioning. A single-item from the
DAST—“How many times in the past year have
you used an illegal drug or used a prescription
medication for nonmedical reasons?”—was
identified in a recent report as a highly sensitive
(100 %) and specific (73.5 %) screen for drug
use disorder in a large primary care trial [64].

Standardized assessment of social functioning
is typically part of a more extensive psychosocial
assessment. Questionnaire-based psychosocial
assessments typically used in clinical research,
such as the Medical Outcomes Study Health
Survey [65], the Social Adjustment Scale [66],
and the Social Adaptation Evaluation scale [67]
were identified in one primary care study as
strategies identified by patients as acceptable for
real world self-report assessment [68]. However,
each of these measures takes time, requires rel-
atively high levels of patient literacy, and
administration can impact patient workflow in
busy practices. The broadly disseminated Patient
Health Questionnaire (PHQ) [69] has items tap-
ping social concomitants of depression (e.g.,
“little interest or pleasure in doing things”;
“Feeling…as you have let your family down”)
and depression-related functional impairment,

but is an inadequate screener for social func-
tioning or distress.

For providers who collaborate with behavioral
health professionals and implement comprehen-
sive questionnaire assessment, the Adult Behav-
ior Checklist (ABCL) [70] is a developmental
extension of its widely used pediatric counter-
part, the Child Behavior Checklist. The ABCL
has both parent and Adult Self-Report forms and
contains 137 items pertaining to youth problems,
some of which tap social competence and func-
tioning. Similarly, the Behavioral Assessment
System for Children (2nd edition) [71] has nor-
mative data up to age 21 and includes
parent-report data on constructs such as social
skills and adaptive behavior. The Patient
Reported Outcomes Measurement Information
System (PROMIS) is a comprehensive set of
larger “item banks” tapping a conceptually inte-
grated “domain framework,” with smaller
breakout subscales tackling multiple areas of
patient functioning. The PROMIS’ Social Health
and Social Function domains include subscales
assessing patient satisfaction with “Participation
in Social Roles” (work, household responsibili-
ties, routines, etc.) and “Participation in Discre-
tionary Activities (e.g., leisure activities,
enjoyable activities with friends, etc.). Items are
scored and compared with a normative database.

Many self-report questionnaires tend to skew
toward assessing functioning within the norma-
tive ranges of social and behavioral development.
For YACCC with known impairments in adap-
tive and intellectual functioning and/or with
communication delays, parent/caregiver reports
are paramount. An alternative assessment for
social problems would be the Aberrant Behavior
Checklist [72], a 58-item caregiver report of
socially mediated behavioral problems such as
lethargy/social withdrawal; stereotypic behav-
iors; hyperactivity, and inappropriate speech.

Screening for socially mediated problems
(Table 25.1) should of course consider the social
context of the screening itself [58, 59, 61, 63,
65–67, 70, 72]. For example, when the screening
was completed (at home, in the office), how it
was completed (on paper, via physician or
medical assistant interview, alone at home on a
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Table 25.1 Screening measures

Measure Purpose Description

Alcohol and substance use

CAGE Questionnaire
[58]

Life-time drinking patterns 4-Questions are asked to help provider diagnose
problematic alcohol use:
“Have you felt you should cut down on your
drinking?”
“Have people annoyed you by criticizing your
drinking?”
“Have you ever felt bad or guilty about your
drinking?”
“Have you ever had a drink first thing in the
morning to steady your nerves or get rid of a
hangover (eye opener)?”

Alcohol Use Disorder
Identification Test
(AUDIT) [59]

Problematic alcohol use screen 10-item self-report questionnaire that assesses
problematic alcohol use across several domains:
alcohol consumption, drinking-related behavior,
and problems related to alcohol use. Scores range
from 0 to 40, with scores of 8 or more indicative of
problematic alcohol use.
Also available as a brief screening instrument
(AUDIT-C) [61].

Drug Abuse Screening
Test (DAST) [63]

Influence of drug use on functioning Clinician administered or self-report 28-item
questionnaire with yes/no responses that assesses
the impact of drug use, excluding alcohol and
tobacco, on health, withdrawal and family
functioning.
Also available as a briefer 10-item version
(DAST-10) [63], with scores of 3 or greater
requiring further assessment.

Quality of life and social functioning

Medical Outcomes Study
Health Survey (SF-36)
[65]

General health status Self-report 36-item questionnaire measuring health
functioning across 8 domains including limitations
in social and physical functioning, pain, general
wellbeing, and energy/fatigue level.

Social Adjustment Scale
(SAS-SR) [66]

Social functioning 42-item self-report questionnaire evaluating an
individual’s level of satisfaction and role
performance within social interactions in major
domains of functioning including work/school,
leisure and family.
Also available as a screener and short form.

Social Adaptation
Self-evaluation Scale
(SASS) [67]

Social functioning in depression 21-item self-report measure assessing interest in
initiating and maintaining social activities in
patients with depression. Perceptions of social
environment are sensitive to change with treatment
for depression.

Behavioral functioning

Adult Behavior Checklist
(ABCL) and Adult
Self-Report [70]

Social competence and behavioral
functioning

Comprehensive measure of adaptive/social
competence and behavioral functioning, parallel
measures for self and parent/partner report.

Aberrant Behavior
Checklist (ABC) [72]

Socially influenced behavioral
problems for individuals with
cognitive/adaptive impairments

58-item informant and/or caregiver report of
socially mediated behavioral problems such as
lethargy/social withdrawal; stereotypic behaviors;
hyperactivity, and inappropriate speech among
individuals 18–30.
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tablet computer,) and who completed the
assessment (patient, parent, case manager, etc.).
These factors influence responses to social items
more than other areas of functioning. Social
desirability bias—the attempt to present oneself
more favorably—should be considered when
interpreting. Reviewing patient forms and ques-
tionnaires can be time consuming, though best
practice for standardized screening suggests it is
important to review the respondent’s answers
prior to or during the appointment—perhaps with
a medical assistant, nurse, or extender flagging
items above a threshold value. Pre-visit review
can synthesize key findings, provide focus for
further investigation, and engage the patient who
appreciates that you are responding to his/her
concerns. For example, noting a flagged response
to an item on the ABCL assessing grades in
school can be a jumping-off point to expand into
a more in-depth review of health-related barriers
in the classroom (e.g., insulin administration, use
of PRN medication), future career goals, and
social functioning in general outside the home.

In addition to questionnaire-based assessment,
much can be learned by attending to patient
verbal and nonverbal communication to detect
problems in social functioning. The degree of
apparent patient comfort within the medical
encounter can hold clues to a patient’s social
functioning in other settings. Observing whether
the patient can make and sustain eye contact,
engage in reciprocal interactions, and respond to
questions (particularly open-ended questions)
may suggest social competence and/or difficulties
in similarly structured environments. Young
adults typically will involve their caregivers in
some way during a visit, and noting the degree to
which children expect parents to provide verbal
reports to you may shed light on problems with
independent functioning, social initiation, and
family dynamics. For private conversations
involving sexual activity and substance use, uti-
lize questions that easily permit positive
responses and that open the door to voluntary
and authentic disclosure (e.g., “How many times
have you tried smoking cigarettes?”; “Tell me
about the drugs that you’ve tried…”). Ask
patients about sensitive topics such as sexual

matters in open-ended ways that allow a broad
range of options including alternative identities,
behaviors, and lifestyles—or lack of sexual
activity, which can be equally uncomfortable to
disclose (“Are you currently dating or are you
having sex with anybody?”). Particularly with
YACCC, variable development may make it
necessary to assess multiple informants about
social functioning. For example, YACCC may be
more likely to present with uneven social
development and more severe problems in one
area than another. Therefore, obtaining a ques-
tionnaire from a vocational therapist in a special
education program and then comparing it to a
parent’s report of the patient’s social skills may
identify areas of discrepancy across the home,
work, and school environments. In addition,
primary care providers should be mindful of the
risk for diagnostic overshadowing [73]. This
term was originally used to describe the tendency
of physicians to misattribute the behavioral dif-
ficulties of people with intellectual disabilities to
(more stable) cognitive deficits rather than to
(potentially treatable) psychiatric conditions.
More broadly defined and applied to the area of
social functioning, providers should be cautious
making assumptions about social competence,
leisure interests, and supports based on initial
presentation or on features of the illness. For
example, diagnostic overshadowing might be at
play if we were to assume that patients with
intellectual disabilities fail to perceive subtle
bullying, or struggle to communicate in a medi-
cal encounter because they lack communication
skills (when they are actually socially anxious).

Ways Primary Care Providers Can
Promote Young Patients’ Social
Functioning

Cross-validating sources and seeking additional
information from a standardized screening or
questionnaire with interview probes enhances the
treatment validity of the assessment [74] by tying
the content of the assessment to specific goals for
interventions. Perhaps the most valuable thing a
primary care provider can do to intervene in a
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young person’s social development is to ask and
assess—about their parents and family, their
school and/or work life, and about their friends
and partners. With regard to the illness, asking a
patient “How do you explain your (illness,
medical condition) to other people?” can open
the door for more information about patients’
social adaptation to their condition and whether
they perceive support from their social environ-
ment. At the practice level, screening and
assessment procedures are best integrated along
the lines of the Screening, Brief Intervention, and
Referral to Treatment (SBIRT) model for alcohol
and substance use problems [75] in which uni-
versal screening identifies at-risk patients and
subsequent assessment and treatment is triaged
according to level of risk. SBIRT models have
been shown to be effectively implemented in
adult and adolescent primary care settings [76–
78]. SBIRT processes rely on the therapeutic
impact of brief interventions occurring in the
medical setting, and provide clear criteria and
mechanisms for referring within or outside the
practice for behavioral health or substance abuse
services.

Communicating with patients about their
social world might incorporate the tenets of
Motivational Interviewing (MI) [79], now widely
used to negotiate behavior change and reduce
high-risk patient behaviors. Although a complete
primer on MI is beyond the scope of this chapter,
interventions using this approach take a non-
confrontative, person-centered stance to address
patient ambivalence and resistance to making
change or addressing problems. Key MI strate-
gies include active listening techniques to elicit
patient-generated motivations for making
behavior change. Although proven effective in
medical settings for a variety of patient behaviors
[80], it has not been examined to promote social
competence and support per se. One might
speculate, however, that a therapeutic approach
characterized by supportive but nondirective
engagement, active listening, and support for
positive change might effectively address social
problems, and reduce gaps between patients’
functional status and goals they have for them-
selves in areas such as school, home, friends, and

the workplace. For example, one objective of a
brief intervention using MI techniques might
involve identifying “making more friends in my
day program” as an important goal for a
20-year-old male patient with spina bifida and
social anxiety. Active listening would identify
specific people, behavioral settings, supportive
adults, and potential barriers to attaining this goal
as part of a behavioral plan, perhaps with family
or day program personnel assistance.

Additional help for patients with problems
involving social isolation or impaired social
functioning would ideally be implemented in
concert with behavioral health professionals
integrated into your practice—through an inte-
grative team, a co-located professional, or by
collaborating with trusted community partners.
Promising evidence exists for psychological
interventions reinforcing social skills when these
intervention teach effective communication
techniques and are of adequate intensity and
duration (>6 sessions over >3 months) [81]. In
addition, effective group therapy has been
developed targeting psychoeducation about ill-
ness [82], group training in coping skills with
managing illness-related exchange of informa-
tion, improving social competence, and learning
positive self-talk [83]. Finally, an emerging body
of literature supports the effectiveness of pro-
fessionally moderated social support interven-
tions provided over the Internet [84, 85].

In the absence of formalized treatment pro-
grams for YACCC in your community, an
optimal referral to a Behavioral Health Profes-
sional (BHP) might best be seen as collabora-
tively engaging the BHP in recreating some of
the best practices identified in laboratory set-
tings. For example, providing information to the
therapist about the young person’s medical
status—and what you have learned about his/her
social adjustment—can help a BHP develop a
treatment plan (Table 25.2) that fosters optimal
physical functioning as well as psychological
wellbeing [77, 79]. For example, to help a
22-year-old female with adolescent-onset Type
2 diabetes and social anxiety, sharing details
about the patient’s illness regimen with the
therapist can help him/her develop a treatment
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based on both regimen-specific needs (e.g.,
understanding when diabetes tasks might inter-
fere with social interactions) as evidenced-based
psychological strategies. When evidence-based
practices are unclear for optimizing social
functioning, asking specific questions and
making clear requests of the professional can
improve the quality of the consultation as well
as the intervention the patient receives. It might
be particularly advantageous to identify behav-
ioral health supports within school and day
habilitation programs to work collaboratively in
key environments where social processes
unfold. Finally, becoming aware of the social
activities sponsored by local disease-specific
organizations, as well as local youth groups,
sports clubs, theater and music associations, and
church-based organizations can promote social
functioning in clinically meaningful ways [86].

Conclusion

Primary care providers have a unique opportu-
nity to keep YACCCs on track in all areas of
functioning, and to help establish themselves in
the world of interpersonal interactions and
meaningful relationships. Consider ways to
incorporate questions about social competence,
activities, and perceived support into normative
practice screening procedures. Evaluate features
of the medical conditions most likely to impair
social functioning such as central nervous system
involvement, motor and communication impair-
ments, facial anomalies, and severity of the
condition. When problems in social functioning
are pronounced, impairing, and might be amen-
able to intervention, engage behavioral health
partners and community/social service agencies

Table 25.2 Techniques to enhance the social functioning of YACCC

Strategy Description Rationale

Facilitated
communicating about
illness

“How do you explain your (illness,
medical condition) to other people?”
“How does it get in the way of what you
want to do?”

Help patient articulate their relationship
with their illness in the context of their
social identity.
Explore patient’s perceptions of social
support from peers, family, employers, etc.

Screening, Brief
Intervention, and Referral
to Treatment, (SBIRT)
[77]

Universal screening, brief targeted
interventions to address problem behavior;
referral to community-based treatment for
patients with clinical levels of misuse.

Provide education about the impact of
alcohol and drug on physical functioning
and illness status.
Explore risks and benefits of continued
drug use on condition.
Develop patient goals for healthy behavior
and assist obtaining behavioral health
intervention if indicated.

Motivational
interviewing [79]

Fostering social behavior change by
providing information and support using
an empathetic, non-confrontational
approach.

Engages patient to create socially relevant
goals (e.g., to participate in youth
group/club, make friends with other
YACCC, etc.).
Help patient articulate and resolve
ambivalence about change, focus
conversation on areas according to patient
priorities.
Support and problem-solve practical
changes the patient can make.

Collaborating with
Behavioral Health
Professionals (BHP)

Provide information about medical status
to BHP; co-create behavioral goals that
foster both social and physical
functioning.

Help BHP integrate special healthcare
needs into a treatment plan that is
manageable within medical limitations;
share in assessment of treatment outcomes,
and maintain ongoing communication with
the BHP.
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in collaborative care. Increasing comfort and
expertise with engaging young patients around
their social functioning can transform the
healthcare transition process of a YACCC from
one characterized by fear and alienation to an
opportunity for you to promote mature adult
interactions within the medical encounter and in
the patient’s social world.
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26Adherence and Self-Management

Gregory S. Sawicki

Overview

Advances in medical care have led to an
increasing number of adolescents and young
adults (AYA) surviving into adulthood with
childhood onset chronic health conditions.
Examples of such conditions include asthma,
cystic fibrosis, diabetes, human immunodefi-
ciency virus (HIV), inflammatory bowel disease,
sickle cell disease, chronic renal disease, and
cerebral palsy. As AYA with a range of diag-
noses transition from pediatric to adult-focused
healthcare systems, developing strategies to
maintain health outcomes during this period is
critical [1]. A key driver for maintaining optimal
outcomes is adherence to recommended care
therapies and condition-specific management
plans. However, for AYA, particularly those with
complex chronic health conditions, adherence to
a daily regimen is a challenge. Therapeutic reg-
imens are often complex, multifaceted, and time
consuming to administer. Chronic health condi-
tions often progress during adolescence and early
adulthood, so the need to maintain prescribed
regimens increases at a very time of life when
youth are vulnerable from a physiologic per-
spective. Additionally, normal adolescent devel-

opment, including a desire for independence
from caregivers, can hinder appropriate adher-
ence behaviors and disease self-management.
Illness perceptions and beliefs are being estab-
lished during this period, and struggles with
parents and caregivers over roles and responsi-
bilities can negatively influence adherence
behaviors. Therefore, improving adherence is a
key part of transitional care. This chapter reviews
the clinical approach to adherence for AYA with
chronic health conditions, including the recog-
nition of distinct patterns of adherence behaviors,
outlines barriers to optimal adherence, and sug-
gests strategies to improve adherence in this
high-risk population.

Defining Adherence Behaviors

Broadly defined, adherence to medical therapies
is the extent to which an individual completes a
mutually agreed upon treatment plan. “Adher-
ence” and “disease self-management” are some-
times used as interchangeable terms to describe
an individual patient’s behavior related to main-
taining a chronic therapeutic regimen [2]. Unlike
the term “compliance,” which indicates a unidi-
rectional directive in which an individual
receives a treatment plan or prescription from a
healthcare provider, the term “adherence”
encompasses a shared decision-making approach
to therapies in which both the individual and
their healthcare provider have provided input
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into the therapeutic regimen. Therefore, labeling
health behavior as “non-compliance” suggests
that the individual is solely responsible for the
failure to complete a therapeutic plan, whereas
“non-adherence” implicates challenges for an
individual, their support network, and their
healthcare providers and system.

Although non-adherence is a common occur-
rence among AYA with chronic health condi-
tions, an understanding of the type of
non-adherence behaviors is important to
develop appropriate individualized interventions.
An individual may exhibit unwitting
non-adherence in which they do not realize that
they are failing at maintaining a prescribed
treatment plan. An example of unwitting
non-adherence is an adolescent with asthma who
uses their controller medication once daily
instead of twice daily as prescribed. They may
not understand the prescription directions, or
may have been misinformed, but they do not
realize that they are not following a prescribed
plan. A second type of non-adherence behavior is
erratic, in which an individual has periods of
good adherence interspersed with periods of
non-adherence. Such an individual likely under-
stands and agrees with therapy but has difficulty
consistently maintaining their regimen. An
example of erratic non-adherence is a young
adult with cystic fibrosis who is able to complete
all recommended therapies during the week, but
on weekends often neglects his therapies as his
schedule differs during those days. Similarly, a
transplant patient may not consistently take oral
anti-rejection medication on a daily schedule.
Erratic non-adherence generally results from lack
of structure, forgetfulness, or competing priori-
ties, which may be variable. A third type of
non-adherence is intentional, in which an indi-
vidual understands their treatment plan but
chooses not to follow it. For instance, an ado-
lescent with diabetes may not use insulin during
every meal or snack or a young adult with
inflammatory bowel disease may avoid her
anti-inflammatories on a regular basis. Such
intentional non-adherence often results from
anger at a health condition, health system, or
caregivers, or may be due to underlying

depression or other mental health comorbidities
common with chronic illness. Similarly, such
behaviors may be due to the avoidance of side
effects or a desire to remain “normal” in the eyes
of peers by not disclosing an illness. Finally,
rationalized non-adherence, occurs when an
individual deliberately alters or discontinues
therapy, often without consulting with their
healthcare team. This type of behavior may result
if an individual does not believe that they need a
particular therapy or they feel no immediate
benefit from a therapy. For instance, an individ-
ual with epilepsy may perceive no immediate
benefit symptomatically from a daily medication,
or a person with asthma may not notice any
difference after several weeks of not taking a
daily inhaler. For AYA, such rationalized
behavior is quite common, and may indicate a
desire for risk taking, or, similar to intentional
non-adherence, be a manifestation of anger,
depression, or misinformation.

When approaching non-adherence, therefore,
a clinician needs to evaluate the type of behavior
that each individual is exhibiting and use that
information and assessment to guide intervention
plans.

Assessing Adherence: Measurement
Tools

It is important for clinicians to obtain measure-
ment data to help assess adherence among their
patients. Biomarkers, such as serum drug levels,
would appear to be the best measure of adher-
ence, but are only routinely available for certain
classes of medications. For most therapies, there
is no “gold standard” for adherence measure-
ment, and types of measures vary depending on
therapies prescribed. It is clear, however, that
self-report and caregiver report of adherence is
inadequate. Multiple studies have shown that
self-report is subjective and overestimates true
adherence behaviors when compared to direct
observation, monitoring, or other measurement
methods [3]. This does not mean that clinicians
should not ask subjectively about non-adherence
during routine clinical care; rather, they should
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carefully phrase questions about adherence to
allow an individual to report their challenges.
Asking “do you take medication X?” sets up a
response that will lead to overreporting, whereas
framing a question “over the past week, how
often did you miss taking medication X?” may
elicit more accurate self-report.

Ideally, a clinician has access to additional
objective measures of adherence. Various mea-
surement tools exist, including data from pre-
scription refills and electronic monitors [4]. Each
of these tools has advantages and disadvantages
as outlined in Table 26.1. Access to such mea-
surements may be limited to research studies, but
increasingly, electronic medical records have
improved capabilities for such data to be cap-
tured in the context of routine chronic disease
case management. With such data becoming
more available, clinician training on how to
communicate adherence data to individuals is
also critical. Accurate, yet practical measures of
adherence that provide real-time data are essen-
tial to provide patients, families, and their care
team useful information to guide interventions if
needed, and these measures need to be aligned
with efficacious adherence interventions. Several
monitoring devices are on the market or in

development and are increasingly acceptable in
our society as we become more “quantified,” yet
there is little evidence that this big data approach
has improved health [5]. Online data platforms in
which individuals with a chronic illness interact
with the healthcare system present a viable
opportunity for both adherence measurement and
intervention designs. There is also an increasing
desire for cell phone applications to be tailored to
the chronic illness experience, include multiple
functions, and facilitate coordination and com-
munication, yet be low burden and customizable
[6]. Currently, there is still a need for
technology-based systems that integrate adher-
ence and clinical data with decision support and
also provide a platform for coordinating and
executing effective adherence promotion inter-
ventions. Such technology also needs to be cre-
ated in a practical and feasible manner to enable
wider spread dissemination.

Barriers and Facilitators
of Adherence

Adherence behaviors are affected by multiple
factors stemming from (1) individuals, (2) fami-

Table 26.1 Measuring adherence

Measurement
tool

Example Advantages Disadvantages

Prescription
refill history

Medication
possession
ratio (MPR)
Number of
refills
Proportion of
days covered
(PDC)

Identify what medications an individual
has obtained as opposed to what is
prescribed
Allows for evaluation of adherence over a
longer time period without need for
individual input/recall

Only measures dispensing of
medication
Not always clear exactly what
has been prescribed
Does not account for
“overfilling” of a prescription
May not correlate with written
treatment plans
May not account for changing
treatments over time

Electronic
monitors

Metered-dose
inhaler
counters
Continuous
glucose
monitors
CPAP
monitors

Continuous, long-term, real-time
measures
More objective than diaries or self-report
Can identify a spectrum of issues
Underdosing
Delayed dosing
Drug “holidays”
“White-coat” adherence

Device
malfunction/Technology failure
Recording events that did not
occur or failure to record events
that did occur
Cost
Privacy concerns

CPAP continuous positive airway pressure

26 Adherence and Self-Management 379



lies, (3) health systems, and (4) communities [2].
For many chronic health conditions, treatment
complexity is an important barrier to adherence,
and the degree of complexity may be associated
with differing rates of adherence. In cystic
fibrosis, for example, adherence rates vary
between types of treatments, with higher rates of
adherence with oral medications, lower rates
with nebulized therapy, exercise and physio-
therapy, and nutritional care [7]. Broadly, treat-
ment complexity can lead to time tradeoffs based
on other competing priorities, particularly those
that allow a youth to engage in “normal” devel-
opmentally appropriate activities with their peers.
Other key barriers include immediate time pres-
sures, lack of time to complete therapies, uncer-
tain schedules, and forgetfulness, either
accidental or purposeful. Many youth may avoid
therapies in favor of other activities and may skip
therapies in order to be “normal.” Finally, for
many youth a barrier to adherence is a lack of
perceived consequences, specifically not seeing
an impact on one’s health right away after skip-
ping treatments or medications.

Conversely, key motivators for adherence
behaviors for AYA include developing trusting
relationships with clinicians, being treated as an
adult, and early and repeated practice and skill
building. Therefore, effective health care for
AYA needs to address the developmental pro-
gression from adolescence to young adulthood.
While in childhood, self-management of a
chronic disease generally rests in the hands of the
parents. At school age, optimally there should be
an initiation of the transition to a shared model
based on partial self-management, and in ado-
lescence, there should be an increasing assertion
of independence on the part of the teenager. The
gradual immersion into independent
self-management needs to be tracked by clini-
cians throughout adolescence, and parental sup-
port needs to be augmented. Encouragement of
this progression into adulthood should be the
cornerstone for programs to enhance adolescent
disease knowledge, skills, and self-management.
Additional facilitators such as improved com-
munication and engagement of social support

have been identified in multiple studies of
adherence interventions [8].

Strategies to Improve Adherence

Interventions to improve adherence often are
multicomponent, and may be costly,
labor-intensive, and complex [9, 10]. However,
there are relatively straightforward interventions
that clinicians in practice can use to address
non-adherence among individuals. One mne-
monic that has been developed is “SIMPLE”:
Simplifying regimen characteristics; Imparting
knowledge; Modifying patient beliefs; Patient
communication; Leaving the bias; and Evaluat-
ing adherence [11]. Examples of behavioral
intervention strategies aligned with these strate-
gies are shown in Table 26.2 [11].

Adherence interventions can also be embed-
ded into the Chronic Care Model (CCM), a
framework with documented success for
improving chronic illness care that can be used to
incorporate the patient, caregiver, and healthcare
system in designing interventions [12]. In this
model, focusing on self-management support,
delivery system design, decision support, and
clinical information systems is proposed to
facilitate the development of systems in which
informed, activated patients work collaboratively
with prepared, proactive care teams. In a review
of the evidence for the CCM, 32 of 39 studies
examined found that interventions based on the
CCM components improved at least 1 process or
outcome measure when utilized for patients with
diabetes [13]. Application of the CCM has
demonstrated improvements in adherence in
individuals with either diabetes or asthma [14,
15].

A clinician needs to evaluate the multiple
factors affecting adherence for an individual
patient. In this way, addressing non-adherence is
a part of routine personalized medical care.
Identifying the type of non-adherence for an
individual, including a recognition and under-
standing of individual barriers, can guide an
appropriate intervention strategy. As an example,
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for those with unwitting non-adherence, efforts to
improve knowledge of the condition and its
treatments could be the cornerstone for adher-
ence interventions. An adolescent that only uses
their asthma controller medication when they are
feeling unwell could be educated about the
chronicity of airway inflammation even in the
absence of symptoms. In this type of case, the
lack of immediate perceived benefits to chronic
therapies also needs to be discussed as part of an
adherence intervention approach. Similarly,
reminder systems may provide a structure for
those with unwitting non-adherence. Automated
reminders such as mobile text messages align
with the self-management support component of
the CCM, and have led to improvements in
adherence behaviors in varied populations,
including individuals with asthma, diabetes, and
HIV [16–18]. Messaging interventions can be
designed as one-way or two-way, enabling
communication between an individual and the
healthcare system. Small studies of adolescents
with asthma showed high satisfaction with tai-
lored, individual messaging reminders targeting
self-management [19]. However, these interven-
tions alone, particularly in a complex therapeutic
regimen for a youth with a chronic health

condition, likely would not lead to dramatic
changes if not accompanied by a greater under-
standing of the global context of an individual’s
day-to-day needs. For those with rationalized
non-adherence, particularly those who identify
time as a key barrier, reminders likely would not
help as much. Interventions to address time
pressures and competing priorities would be an
appropriate strategy. Interventions would require
more than simply reducing the number of pre-
scribed therapies or shortening the actual
administration of medications. Discussions
would need to identify the reason that time is an
issue and likely address the overall place of
therapies in the context of an individual’s other
daily routines. Examining family relationships,
focusing on problem-solving skills, are robust
targets for adherence interventions. Such inter-
ventions might best be implemented using tech-
niques such as motivational interviewing [20].

Across all types of adherence interventions,
developing a strong relationship with the clinical
care team, particularly with respect to commu-
nication and respect, is a key driver of improved
adherence. Recent opportunities for improving
such interactions have entered the realm of health
information technology. For example, a cell

Table 26.2 Strategies to
improve adherence

“SIMPLE” strategies Behavioral approaches

Simplifying the regimen Creating reminders
Promoting self-monitoring
Tailoring the regimen
Developing contingencies and rewards

Imparting knowledge Improving health education
Assessing health literacy

Modifying beliefs Health and behavioral feedback/coaching
Cognitive behavioral therapy
Motivational Interviewing

Patient communication Problem solving
Family therapy
Social support

Leaving the bias Addressing mental health
Assessing individual barriers
Assessing type of adherence behavior

Evaluating adherence Asking open-ended questions
Electronic monitors
Pharmacy refill data

Adapted from [11]

26 Adherence and Self-Management 381



phone support program for teenagers and young
adults with CF was designed to provide CF
information and social support [21]. Such tech-
nologies are likely to enhance existing care
models and allow for innovative adherence
interventions outside routine clinical visits.
However, such programs would still need to
promote structured knowledge, support, and
shared decision-making while enabling youth to
develop effective communication with their
treating clinicians.

Since poor communication with clinicians has
been associated with lower levels of adherence
[8], enhancing communication efforts may lead
to adherence improvements. One way to support
communication is providing feedback on adher-
ence data to clinical care teams. Such feedback
can enhance patient-provider communication,
alert clinicians to lapses in adherence in periods
between routine clinical visits, and therefore
aligns with the decision support and clinical
information system components of the CCM.
Feedback of adherence data to patients combined
with counseling to overcome adherence barriers
is increasingly being evaluated in other chronic
health conditions (e.g., asthma, transplant, heart
failure, hypertension, sickle cell disease) and has
been shown to be superior to usual care or
counseling alone in improving medication
adherence [22–26]. Offering objective feedback
of behaviors can be eye-opening for patients and,
if provided in a supportive, patient-centered
conversation, can encourage patients to play a
more informed and activated role in their care.

Conclusion

In summary, youth transitioning from pediatric to
adult-focused care, particularly those with
chronic health conditions, may struggle with
adherence to recommended therapies and care
plans. Clinicians need to be able to identify
non-adherence and differentiate the type of
non-adherence behaviors that an individual
patient may exhibit. They should also work with
patients to identify their unique barriers and
possible strategies to improve adherence.

Interventions to improve adherence need to be
multifaceted, incorporating an understanding of
barriers and behaviors. Technology, including
monitoring and reminders, clearly has a role in
adherence promotion, but needs to ultimately be
coupled with personalized approaches tailored to
the challenges facing each individual patient.
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Kitty O’Hare and Alice A. Kuo

Introduction

Americans who obtain more education after high
school have a higher likelihood of earning more,
leading healthier lives, and living longer. In
general, about 75 % of high school graduates go
on to obtain some form of post-secondary edu-
cation, and 66 % enroll in college. However, for
graduates with a chronic childhood condition, the
rates are lower. For example, for students on the
autism spectrum, only 36 % attended any type of
post-secondary education [1].

Post-secondary education can include 2-year
college, 4-year college, or vocational, business, or
technical school. For some, 2-year college is their
sole post-secondary experience; for others,
attending 2-year college first before transferring
to a 4-year college to graduate offers the oppor-

tunity to save some money or obtain general
education units in a less competitive environment.

Vocational education is education that pre-
pares people to work in a trade, in a craft, as a
technician, or in support roles in professions such
as engineering, accountancy, nursing, medicine,
architecture, or law. Craft vocations are usually
based on manual or practical activities and are
traditionally nonacademic but related to a speci-
fic trade or occupation, such as culinary arts,
hospitality management, or fire science. Voca-
tional education is sometimes referred to as
career education or technical education.

More and more young adults with chronic
childhood conditions (YACCC) and youth with
intellectual disabilities/developmental disabilities
(ID/DD) are pursuing post-secondary educational
opportunities. As a result, internists as well as
pediatricians are likely to encounter concerns
about educational attainment. YACCCs have
lower rates of educational attainment than do their
peers without chronic medical conditions. Having
a coexisting mental health condition, as well as a
physical condition, has particular effects on edu-
cational success. YACCCs who do not graduate
from high school are less likely to be employed
and more likely to receive financial assistance.

Beginning with the Rehabilitation Act of 1973
[2], and then with the Individuals with Disabili-
ties Education Act of 1975 [3] and the Americans
with Disabilities Act of 1990, [4] educational
opportunities for youth with chronic medical
conditions and disabilities have expanded rapidly
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(Table 27.1). Now all primary and secondary
students are entitled to supports that optimize
their educational experiences when compared
with their nondisabled peers. These supports can
include testing accommodations, human aides,
assignment accommodations, materials/technical
adaptations, and physical adaptations.

Preparing for Post-Secondary
Education

While college students are afforded some legal
protections, they do not have the same entitlements
as primary and secondary (K-12) students; special

education plans do not extend beyond high school.
The burden is on the student to identify themselves
to the college as needing accommodation, and to
work with the college to determine whether the
college can provide reasonable accommodations.
Added to the challenge is that, in most states,
students ages 18 or older are legal adults; they
must advocate for themselves without the direct
intervention of parents or other family members.
Nevertheless, colleges can provide a number of
accommodations, from note-taking services to
extended time for tests. Responsibility for provid-
ing accommodations may be divided among
multiple college offices. Most colleges do not have
a systematic way to identify YACCCs on their

Table 27.1 Definitions

Rehabilitation Act (Rehab Act) Prohibits discrimination on the basis of disability in programs run by federal
agencies; programs that receive federal financial assistance; in federal
employment; and in the employment practices of federal contractors.

504 Plan Ensures that students with a disability receive reasonable accommodations in
their primary or secondary education.
Used for students who need accommodations for equal access to their
learning environment, but who do not require the specialized instruction
stipulated by an individualized education plan (IEP).

Individuals with Disabilities
Education Act (IDEA)

Stipulates that children and youth with disabilities must be provided with a
free, appropriate public education in the least restrictive environment.
The law allows for early intervention services for children ages 0–2 years,
and special education services for children and youth ages 3–21 years.

Individualized Education Plan
(IEP)

A plan or program that ensures that students with a disability receive
specialized instruction in their primary or secondary education.

Transition Plan Under the IDEA, students with an IEP must have a personalized transition
plan by age 16 years.
Must incorporate the student’s strengths, preferences, and interests.
Geared toward developing functional skills for work and for community life.

Americans with Disabilities Act
(ADA)

Stipulates that public accommodations, including private schools, may not
discriminate on the basis of disability.
Certain physical modifications are necessary to make buildings and public
spaces accessible.
Services must also be provided to individuals with visual or hearing
impairments.

Accommodations Modifications that allow a student to learn and demonstrate learning without
the interference of their disability.

Family Educational Rights and
Privacy Act (FERPA)

Protects the privacy of student records.
At the level of primary and secondary education, FERPA (rather than
HIPAA) applies to immunization records, school nurse records, and special
education records.

Higher Education Opportunity Act Provides some federal financial aid for some students with ID/DD pursuing
post-secondary education.
Creates and expands college level programs for students with ID/DD.

HIPAA health insurance portability and accountability act, ID/DD intellectual disabilities/developmental disabilities

386 K. O’Hare and A.A. Kuo



campuses. Students typically must initiate the
disclosure of a chronic condition and advocate for
their needs. Although the federal government does
not mandate accommodating students with dis-
abilities on college campuses, most institutions of
higher learning have Offices for Students with
Disabilities (Table 27.2), which can coordinate
services and provide accommodations such as
longer time on tests or a quieter location in to take
tests; note-taking services; transportation; audio-
visual (AV) equipment for the visually or hearing
impaired; or arrangements for testing accommo-
dations for major standardized tests. These services
are completely voluntary and require the student to
self-identify and seek them out.

Chronic Disease Management
in the College Setting

Healthcare Access

As YACCCs begin to consider different options
for post-secondary education, a discussion with
their healthcare provider could be useful. In
particular, health insurance status is an important
consideration. The Affordable Care Act
(ACA) [5] allows for children to stay on their
parents’ health insurance until age 26-years,

provided that parents have health insurance in the
first place. However, for parents who are
self-employed, uninsured, or have insurance in
which the premiums to add dependents are too
costly to afford, YACCCs may lose their health
insurance upon reaching adulthood. If these
YACCCs are considering post-secondary edu-
cation, then a 4-year college may be the best
option, given that most universities provide rel-
atively affordable student health insurance.
YACCCs opting to attend vocational school or
2-year college may end up uninsured, which for
those with chronic medical conditions may be a
challenging situation. YACCCs and their fami-
lies should be counseled on the importance of
maintaining health insurance through the college
years. Students do need to compare what is
offered through their college versus the benefits
on their parents’ insurance plan. If the student is
attending an out-of-state school then they should
be especially vigilant about what services are
covered near their school.

The ACA expands Medicaid eligibility for
individuals with disabilities in states that chose to
implement the Medicaid expansion. Because
some people may be reluctant to self-identify as
having a disability, it is important for YACCCs
seeking insurance coverage with Medicaid to
understand that answering the disability

Table 27.2 College resources for students with disabilities

Student health

This office varies in scope from school to school. Some larger institutions have a health service that is staffed 24/7 by
physicians and nurses, with some primary and specialty care available. Other institutions may have a physician or
nurse practitioner available for urgent care needs. Some student health services are staffed only by a nurse for limited
hours. It is important for YACCCs to ask about the scope of the student health service prior to enrolling in college.

Disability services

This is the office that manages accommodations, ranging from physical access, to low vision and hard-of-hearing
services, to learning disabilities. If a student will require accommodation for any reason then they must notify the
disability services office at the time of enrollment.

Dean of students

This is the office that is often involved if a student withdraws due to medical concerns, either temporarily or
permanently. YACCCs should inquire about school policies regarding withdrawals prior to enrollment.

Student life

This is the office that, in many schools, trains resident advisors and manages student housing. YACCCs may interact
with this office if their condition is disclosed to their resident advisor or if their condition will impact their housing
services.
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screening questions can affect the contents of
their benefits package. States must provide
information to applicants and beneficiaries about
the different Medicaid coverage groups and
associated benefits packages so that people can
make an informed decision about whether to seek
coverage in a disability-related group with a
benefits package that may better meet their
needs. The online version of the single stream-
lined application contains two questions
designed to identify people with disabilities:
applicants are asked whether they have a physi-
cal disability or mental health condition that
limits their ability to work, attend school, or take
care of their daily needs; and whether they need
help with activities of daily living (such as
bathing, dressing, and using the bathroom) or
live in a medical facility or nursing home. For
YACCCs seeking Medicaid coverage with the
intention of attending post-secondary education,
accommodations for the health condition or dis-
ability should qualify them under the first
question.

States generally must provide Medicaid to
people who receive Supplemental Security
Income (SSI) benefits [6]. To be eligible for SSI,
beneficiaries must have low incomes, limited
assets, and a significant disability that impairs
their ability to work at a substantial gainful level.
States also have the option to provide Medicaid
to certain other related groups, including people
with disabilities whose income exceeds the SSI
limits but is still below the federal poverty level
(FPL, $11,670 per year for an individual in 2014)
[7]. In some situations, making parents aware of
these benefits and guidelines can help them
determine how to structure their family’s finan-
cial assets so that the YACCC can qualify and
obtain health insurance and financial assistance
in the long term.

General Healthcare

During the college exploration and admission
process, YACCCs can explore the health services
available at the schools they are considering.
Based on the availability of care at the school,

YACCCs and their healthcare teams can negoti-
ate how care will be provided during the college
years. One area of anxiety for many YACCCs is
how to reach their provider with questions or
urgent care needs. Providers can share the
options available through their practice, whether
an online patient portal, email, text messaging, or
even virtual consultations. Providers should dis-
cuss their expectations regarding visit frequency,
particularly in regard to medication refills. Most
YACCCs prefer to coordinate appointments
during school vacations. Assessment of a
YACCCs ability to describe their health condi-
tions, name their allergies, name their medica-
tions, fill a prescription, and name the common
side effects of their medication should be a rou-
tine part of office visits.

Every pediatric practice has its own transfer
policy. Some practices continue to see their
YACCCs until they graduate college; others
encourage their patients to transfer to adult pro-
viders at age 18 years. It is important for prac-
tices to be transparent about their policies and to
notify patients, in advance, when they will need
to transfer care, especially if a care transfer is
expected before or during the college experience.
If the practice is not transparent, then parents or
the YACCC should ask what the transfer policy
is. The transfer policy should be posted where all
patients can see it, including the office Website
and waiting area. Frontline staff should be trained
in the specifics of the policy. Pediatric providers
should give specific recommendations for finding
an adult healthcare team.

Mental Health

Mental health concerns are very common among
college students, from attention deficit/
hyperactivity disorder (ADHD) to depression
and anxiety. Some students enter college with a
preexisting mental health concern, while others
will develop a mental health problem after
starting post-secondary school. Just as with
physical health services, mental health services
vary from college to college. Students should be
encouraged to explore the options for services at
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their school, particularly counseling/
psychotherapy versus medication management.
Prescribers of mental health related medications
need to assess the student’s understanding of its
side effects and its potential impact on college
habits, including alcohol use. Prescribers should
be clear about their expectations regarding fre-
quency of office visits and management of refills.
Diversion of mental health medications is
unfortunately common on college campuses;
prescribers should be very clear about the con-
sequences of improper medication use. In many
cases, routine drug testing is carried out for
young adults with ADHD on stimulant medica-
tions with each set of refills because of the high
diversion potential of these medications.

Confidentiality

YACCCs may be nervous about sharing their
health information. However, selective sharing is
an important part of safety planning. Selective
sharing of information is particularly valuable for
YACCCs who are living on campus. While
Student Health or Disability Services may be
aware of students’ medical needs, these offices
generally are not available during off hours or
weekends/holidays. YACCCs should be encour-
aged to disclose their condition to someone in
proximity to their residential environment, such
as the dorm resident advisor, or a roommate. In
the classroom, some selective sharing is neces-
sary to ensure that students get appropriate
accommodations. For example, professors need
to be aware of accommodations needed for visual
impairment or hearing impairment. However,
professors do not need to know extensive details
of a student’s health history. Students should
know that the Family Educational Rights and
Privacy Act (FERPA) [8] prevents colleges from
disclosing educational records, including student
health information, to third parties.

Routine office visits provide an opportunity
for YACCCs to practice selective sharing.
YACCCs should have the opportunity to spend a
portion of each office visit alone with their pro-
vider, to develop some trust in sharing

confidential information. YACCCs can sign a
release for the practice to share health informa-
tion with student health services, or vice versa.
The provider and the youth can discuss which
information is most important for the college to
have.

Emergency Planning

Many YACCCs will experience a medical
emergency while on campus. With advanced
preparation, emergency management can pro-
ceed much more smoothly. Prior to coming to
campus, YACCCs and their families should
decide who the best emergency contact is.
YACCCs should also identity a healthcare proxy
(HCP) who is authorized to make health deci-
sions if the student becomes incapacitated.
No-cost state-specific HCP forms are available
online. There is some provision in FERPA to
allow notification of a student’s family in case of
emergency, even if the student has not identified
a specific HCP.

A portable healthcare summary is a useful tool
for communicating with hospitals and emergency
responders. These allow first responders to triage
appropriately and in a timely fashion based on
the YACCCs situation. Examples of portable
healthcare summaries are available online
through the American Academy of Pediatrics and
the Center for Health Care Transition Improve-
ment (Got Transition; www.gottransition.org). If
saved as a portable document file (PDF), then the
summary can be easily available via a cell phone,
tablet, or encrypted portable flash drive. Given
the sensitive nature of the information, ensuring
that a cell phone or tablet is properly encrypted
could be an important consideration.

Medical alert bracelets or similar identifiers
are helpful for first responders. YACCCs can
find a variety of styles online. Healthcare provi-
ders can encourage YACCCs to introduce
themselves to student health when they arrive on
campus. Even if the student does not plan to
utilize student health services on a regular basis,
the student health service should still be aware of
how to respond if the student experiences a
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medical emergency. In particular, student health
should know how to contact the YACCCs pri-
mary care physician and specialists.

Wellness

Like all college students, YACCCs need to learn
how to incorporate wellness into their daily routine.
Regular exercise is important for all college stu-
dents; healthcare providers can stress the benefits
of exercise for specific chronic conditions. Guid-
ance on nutrition is also essential, given the variety
of options available on most college campuses.
Adequate sleep is being appreciated more and
more as an important component of overall well-
ness. YACCCs can be counseled on the effects of
sleep deprivation on their specific condition.
Finally, stress management is an essential compo-
nent of wellness and most college campuses offer
some stress management services through psy-
chological counseling or the Office of Student Life.

Social Life

College is often a time of exploration and of
testing limits. Most YACCCs report that their
provider did not discuss the impact of cigarettes,
alcohol, and drugs on their health. It is important
for healthcare providers to demonstrate their
openness to discussing challenging topics such as
substance use. Healthcare providers can counsel
YACCCs on how tobacco, alcohol, marijuana,
and other drugs can impact their particular chronic
condition. Medication interactions with sub-
stances are a common concern. Complete absti-
nence from tobacco products (including
cigarettes, e-cigarettes, chewing tobacco, and
hookah) is the best approach, though providers
should also offer cessation materials when needed.

Many female YACCCs have not been coun-
seled about the impact of pregnancy or of hor-
monal birth control on their health condition.
Young women may be unaware of the impact
that pregnancy can have on their health.
Healthcare providers should demonstrate open-
ness to questions about contraception and

pregnancy. While many college campuses offer
contraception, emergency contraception, and
testing for sexually transmitted infections, these
supports are not universal. YACCCs may need
assistance in identifying sexual health services.
Long-acting reversible contraception (LARC) is
a reasonable choice for female YACCCs during
their post-secondary education period.

Post-Secondary Education for People
with Intellectual
Disabilities/Developmental Disabilities

Students with ID/DD also benefit from
post-secondary educational experiences.
According to national surveys, youth with
ID/DD value their college experiences as
opportunities to interact with same-age peers, as
well as to develop independent living skills.
Youth with ID/DD who receive post-secondary
educational services are more likely to sustain
paid employment. This can lead to improved
quality of life. Post-secondary education is a time
for youth to explore their self-identity. Some
students may have strong feelings about the
labels applied to them as they enroll in services.

Whether or not young adults with ID/DD are
able to attend some post-secondary education is
often dependent on their adaptive skills (i.e.,
practical, everyday skills needed to function and
meet the demands of one’s environment,
including the skills necessary to effectively and
independently take care of oneself and to interact
with other people). If young adults with ID/DD
are planning to go away to college, a discussion
about the ability to function independently could
be valuable for the young adult and his/her par-
ents. Often, it is not the academic work that
proves to be challenging for the young adult with
ID/DD but navigating adult social situations that
can ultimately lead to the young adult leaving
school and moving back home. Parents should be
aware of this possibility and be prepared to
consider post-secondary opportunities closer to
home, with the ability for the young adult to be
with trusted friends and family members more
frequently.
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A variety of post-secondary education options
are available to youth with ID/DD. Vocational or
working-training programs can offer young
adults with ID/DD practical education while
preparing them to enter the workforce in a sup-
ported environment. Often times, programs such
as these offer a wide variety of job opportunities
that can be tailored to the interests of the young
adult. The young adult works part time and still
receives some training or education for new jobs,
with coaching or mentoring included. A recent
movement has been to shift from a readiness
model (train and place) to a support model (place
and train) so that the YACCC with an ID/DD can
have work that is customized and yet still meets
the needs of an employer.

Conclusion

Post-secondary education should be encouraged
in YACCCs with or without ID/DD. A primary
care provider can counsel on appropriate place-
ment and health insurance considerations
(“Appendix”). In addition, emergency plans,
healthcare proxies, and confidentiality are issues
that should be discussed and planned appropri-
ately with the help of a primary care provider.

Appendix

Resources

• Disability.gov: www.disability.gov.
• Champaloux SW, Young DR. Childhood

chronic health conditions and educational
attainment: a social ecological approach.
J Adol Health. 2015;(56):98–105.

• Maslow GR, Haydon A, Ford CA,
Halpern CT. Young adult outcomes of chil-
dren growing up with chronic illness: an
analysis of the National Longitudinal Study
of Adolescent Health. Arch Pediatr Adolesc
Med. 2011;(165):256–61.

• HEATH Resource Center at the National
Youth Transitions Center, Graduate School of

Education and Human Development, The
George Washington University. http://heath.
gwu.edu/transitioning-high-school-college-
spotlight-section-504.

• Got Transition: www.gottransition.org.
• Lemly DC, Lawlor K, Scherer EA, Kelemen S,

Weitzman ER. College health service capacity
to support youth with chronic medical condi-
tions. Pediatrics. 2014;134(5):885–91.

• Massachusetts Child Health Quality Coali-
tion. Communication matters: a guide for
sharing information about a child’s care.
2014. http://www.masschildhealthquality.org/
wp-content/uploads/2014/06/
Communication_Matters1.pdf.

• Think College: www.thinkcollege.net.
• American Academy of Pediatrics Emergency

Information Form. http://www2.aap.org/
advocacy/blankform.pdf.
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28Employment

Alice A. Kuo and Cory Ellen Nourie

Introduction

Employment for adults fulfills many needs. The
first and foremost is a paycheck—an ability to
have some financial independence, whether it be
for pocket money or complete living expenses.
However, having a job also anchors one’s iden-
tity and can influence quality of life. Being suc-
cessfully employed can give purpose and build
self-esteem in one’s life. More practically, pay-
ing into the US Social Security system for 40
quarters (10 years) makes an adult eligible to
draw upon the Social Security system as a senior
citizen and also be eligible for Medicare.

For young adults with chronic childhood
conditions (YACCC) with intellectual
disabilities/developmental disabilities (ID/DD),
the road to employment can be arduous,
depending on the level of cognitive impairment.
Many young adult students with disabilities have
the option to remain public school students until
the year they turn 21. These extra years of
schooling can focus on academic supports or

vocational training. Every high school year,
during their Individualized Education Plan
(IEP) meeting, some level of transition planning
should have occurred, focusing on what the
student was going to do once he finished his
school experience. Typically, options range from
going on to college, into a job training program,
to a vocational support environment, or to an
adult day program focused on recreation.

For those young adults who are interested in
obtaining employment, whether full or part time, it
is essential that they connect with their local voca-
tional rehabilitation (VR) program. VR services are
offered to people who have “barriers to employ-
ment.” Those barriers can be anything from a
physical disability to an intellectual/developmental
disability, visual impairment, or psychiatric condi-
tion. VR programs are funded by both federal and
state governments and administered by states to
help people with disabilities obtain gainful
employment. VR programs have their origins in the
rehabilitation for disabled World War I veterans.
The Rehabilitation Act of 1973 (the “Rehab Act”) is
the legal basis for today’s VR system and shifted
the focus in vocational services for people with
ID/DD through its emphasis on services and indi-
vidualized plans for employment [1]. In addition,
Employment First is a national movement that
promotes integrated employment as the primary and
preferred outcome for people with ID/DD and
establishes that the default setting of services should
be a presumption of ability [2].
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VR services can provide a bridge as high
school students prepare to leave school and enter
the workforce; however, the involvement of VR
during the special education transition process
has been rare. Although VR primarily provides
services for working age adults, due to recent
shifts in federal funding toward transition-age
services, VR should be increasingly involved
with younger adults just entering the workforce
for the first time.

Transition from Education
to Employment

High school students with a disability can receive
supports through special education, as mandated
by the Individuals with Disabilities Education
Act (IDEA) [3]. When a high school student is
16 or older, a transition plan should be developed
that specifies the supports needed to get a job,
continue postsecondary education and/or live
independently. If the immediate goal after high
school is to get a job, then special education
services could include vocational education (in-
cluding part-time employment during high
school), career counseling, life skills, and trans-
portation training.

The challenge for many young adults with a
disability is that there is no entitlement for ser-
vices in adulthood. After exiting the public K-12
school system, young adults and their families
must apply for services from a myriad of
adult-serving public systems. Young adults with
a documented intellectual disability may have an
easier time qualifying for these services; how-
ever, many young adults with a developmental
disability without an intellectual disability (such
as autism) may need significant support in order
to function in the workplace.

Eligibility for Vocational
Rehabilitation Services

All individuals with disabilities are eligible for
VR services. Specifically, this includes a person:
1. who has a physical or mental impairment;

2. whose impairment substantially interferes
with the ability to get a job;

3. whose impairment requires VR services to
prepare for, secure, retain, or regain employ-
ment; and

4. who intends to achieve an employment
outcome.
The federal Rehabilitation Act specifies that

VR should operate with the presumption that the
person can achieve an employment outcome
through VR services [1]. If it is decided that a
person cannot benefit from VR services, there
must be clear and convincing evidence as to why.
Additionally, a person who is eligible for Social
Security Income (SSI) benefits is also automati-
cally presumed eligible for VR services [4].

In regard to VR services for transition-age
youth, the Rehabilitation Services Administra-
tion clarified that since all individuals with dis-
abilities are eligible for VR services, “…all
students with disabilities, including those with
significant and the most significant disabilities,
are presumed to be eligible for VR services,
unless the VR agency concludes, based on clear
and convincing evidence, that the individual
cannot benefit from the VR program through the
achievement of an employment outcome (i.e.,
integrated employment) because he or she is too
severely disabled” [5].

Vocational Rehabilitation Services

VR services can assist clients with resume writ-
ing, interview skills, job trials, volunteer oppor-
tunities, job coaching, and job placement. They
can also pay for job-required training, including
certifications or college degrees. In some cases, if
someone has a physical disability that requires an
accessible vehicle to get to and from work, VR
services may pay for modifications to a vehicle,
already owned by the client, to make it accessi-
ble. A more complete list of VR service cate-
gories is provided in Table 28.1 [6].

VR services also have Benefits Counselors
who can guide young adults through the con-
fusing maze of eligibility for government bene-
fits, such as Supplemental Security Income
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Table 28.1 Vocational rehabilitation service categories and definitions

Assessment
Assessment means services and activities used to determine an individual’s eligibility for VR services, to prioritize
level of employment needs, and/or to determine the nature and scope of VR services to be included in the IPE.
Assessment services might include:
• Trial work experiences and extended evaluation
• Psychological assessments
• Dental and medical exams
• Assessments of personality, interests, interpersonal skills, intelligence and related functional capacities, educational
achievements, work experience, vocational aptitudes, personal and social adjustments, and employment
opportunities of the individual

VR Counseling and Guidance
VR counseling and guidance provides information and support services to assist people in making informed choices
about employment.

Job Placement Services
Job placement assistance is a referral to a specific job resulting in an interview, whether or not the individual obtained
the job.

Job Search Assistance
Job search activities support and assist an individual in searching for an appropriate job. Job search assistance may
include help in resume preparation, identifying appropriate job opportunities, developing interview skills, and
contacting businesses.

Information and Referral
Information and referrals to other agencies are provided for services that are not available through the VR program.

On-the-Job Supports (Supported Employment)
On-going support services and other appropriate services needed to support and maintain an individual with a most
significant disability in supported employment for a period of time generally not to exceed 18 months. Such services,
such as job coaching, are for individuals who have supported employment and long-term supports identified on their
IPE. For example, an employee may need support in understanding job tasks or workplace rules, or learning how to
navigate to/from work or within the workplace.

Job Readiness Training
Training provided to prepare an individual for the world of work (e.g., appropriate work behaviors, getting to work on
time, appropriate dress and grooming, increasing productivity).

Diagnosis and Treatment of Impairments
VR services will pay for diagnosis and treatment of the listed physical and mental impairments, if and only if other
sources of funding (i.e., grant funding) cannot be secured, and if the physical or mental impairment negatively affects
ability to work. Services include, but are not limited to:
• Diagnosis and treatment for mental and emotional disorders by licensed providers
• Nursing services
• Prescription of eyeglasses and visual services
• Physical, occupational, and speech or hearing therapy
• Mental health services
• Other medical or medically related rehabilitation services

On-the-Job Supports, Short Term
Services provided to support a person in maintaining their job once he or she is employed. Such services include
short-term job coaching for persons who do not have a supported employment goal in their IPE.

Reprinted with permission from Roux AM, Rast JE, Anderson KA, Shattuck PT. National Autism Indicators Report:
Vocational Rehabilitation. Philadelphia, PA: Life Course Outcomes Research Program, A.J. Drexel Autism Institute,
Drexel University; 2016
VR vocational rehabilitation, IPE individual plan for employment
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(SSI) and Medicaid, while earning a paycheck.
These professionals can explain about programs
that will allow them to save their income while
not losing their benefits (called a Plan to
Achieving Self-Support or PASS) [7].

Another service VR can help with is for legal
rights of employees with disabilities. Many
adults are unsure of their legal rights under the
Americans with Disabilities Act (ADA) [8].
Prospective employers are not allowed to ask an
applicant if she has any disabilities or medical
conditions. They are allowed to ask, “With
proper accommodations, are you able to fulfill
the duties of this job?” VR can direct applicants
how to answer interview questions and protect
themselves from discrimination.

Vocational Rehabilitation Service
Use and Outcomes

Few studies have been published in the tradi-
tional research literature about use of VR ser-
vices and outcomes. However, the 2016 National
Autism Indicators Report produced by research-
ers at Drexel University focused on VR and
examined service use and outcomes using
administrative data from the Rehabilitation Ser-
vices Administration for federal fiscal year 2014
[6]. Their key findings included the following:
• Overall, 80 % of those who got a job were

employed part time with median weekly
earnings of $160. Earnings were slightly
higher for those who were employed without
supports and lower for those in supported
employment.

• The most common job type was office and
administrative support. About 1 in 4 people
worked in an office job.

• The employment rates following VR services
were comparable for those with autism
(60 %), intellectual disability (55 %), and
other disabilities (56 %). A lower percentage
with autism had supported employment
compared to those with ID.

• The rate of working part time was the same
for those with autism and those with ID:
nearly 90 %.

• Those with autism were more likely to work
in office jobs compared to their peers who
received VR services. Working in food ser-
vice or cleaning jobs was less likely com-
pared to those with ID.
Individuals who receive job placement ser-

vices with VR are more likely to exit VR with
employment [9–13]. Job placement services are
the most predictive of a positive employment
outcome in VR.

Job Training or Placement

Besides VR, individual agencies may provide job
training or job placement services. Companies
like Goodwill Industries and Salvation Army are
some of the larger, more established organiza-
tions in the country, but each state has many
options. Young adults can find a list of providers
through their state agency on disability, either for
intellectual/developmental disabilities or the
department of aging and physical disabilities.

Two models of job training/placement are
worth mentioning, especially as programs are
moving toward a Support Model (place then
train) as opposed to a Readiness Model (train
then place).

Project SEARCH

Project SEARCH was developed at Cincinnati
Children’s Hospital [14] and has been dissemi-
nated internationally with strong program fidelity
to replicate impressive outcomes. More infor-
mation about Project SEARCH and its model is
available at: www.projectsearch.us.

TEACCH Autism Program

A second model of supported employment was
developed in 1972 at the University of North
Carolina, called the TEACCH Autism Program
[15]. In an effort to provide each individual with
ASD the greatest chance of obtaining and main-
taining successful, competitive employment, the
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TEACCH® Supported Employment Program has
developed 4 models of support: One-to-One
Placement, Mobile Crew, Group Shared Support
Site, and Standard Placement. More information
about the TEACCH model is available at: www.
teacch.com/clinical-services/supported-
employment-1

Family Medical Leave

As adults with chronic disease or disabilities enter
the workforce, it is important for them to know
about and understand the Family Medical Leave
Act (FMLA) [16]. FMLA is federal protection
against termination from employment for missing
work due to a disclosed medical condition. Once
an adult has accepted employment, it is suggested
he talk with his Human Resources department
about completing FMLA paperwork. This entails
his physician attesting to the diagnosis and giving
an estimate of the amount of time the employee
may need to miss work over the course of the year.
FMLA protection is effective for up to 12 weeks
per year. There are some exclusion to FMLA
protections, particularly around the length of
employment and the size of the business. It is
advised to learn more about FMLA at the
Department of Labor Website at http://www.dol.
gov/whd/fmla/fmla-faqs.htm.
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29Independent Living

David E. DeLaet and Cory Ellen Nourie

Introduction

This chapter will focus on challenges faced by
young adults from vulnerable populations as they
attempt to transition to an independent living
environment as well as existing programs and
legislation that can help young adults address
these obstacles. Vulnerable populations to be
considered include young adults with chronic
childhood conditions (YACCC), those with
learning and developmental disabilities, individ-
uals with mental health conditions, and those
emerging from the foster care system.

Vulnerable Populations and Scope
of the Problem

As has been highlighted throughout this text,
advances in medicine over the last several dec-
ades have resulted in a significant increase in the
population of YACCC. For example, whereas the

median age of survival among individuals with
sickle cell disease was estimated to be 14.3 years
in 1973 [1], more recent data indicates that the
average life expectancy of those diagnosed with
sickle cell anemia was 42 years for males and
48 years for females [2]. Likewise, the median
predicted age of survival for patients with cystic
fibrosis has risen from approximately 25 years of
age in 1985 to 37.4 years in 2007 [3]. Similar
trends of improved survival have been seen for
pediatric and adolescent patients diagnosed with
malignancies and congenital heart disease [4, 5].
This diverse and growing population of YACCC
represents a group of patients for whom the
transition period from adolescence to young
adulthood can be particularly difficult.

Another population for whom this transition
can be challenging is those patients with intel-
lectual disability, developmental delay, or mental
health illness. Recent estimates suggest that the
prevalence of intellectual disability in the non-
institutionalized population of the United States
is about 7.8 people per thousand and of devel-
opmental disabilities to be about 11.3 people per
thousand; it would be expected that as many as 1
million individuals with intellectual and devel-
opmental disabilities would likely transition into
adulthood over a period of 5 years [6]. Addi-
tionally, the estimated prevalence of serious
mental illness among noninstitutionalized adults
age 18–26 years is 4.8% [7].

Lastly, those young adults transitioning from
foster care are also susceptible to the obstacles
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inherent to this period of transition. According to
the most recently available data from the Adop-
tion and Foster Care Analysis and Reporting
System (AFCARS), there were an estimated
415,129 children in foster care on September 30,
2014. Of those, 103,916 were between the ages
of 14 and 18 years and an additional 5631 ages
19 and 20 years [8]. Though a few states define
the legal age of majority as 19 or even 21 years
of age, most states recognize 18 years as the age
of majority. It is this legal definition by states that
largely dictates when a young adult will age out
of the foster care system. During fiscal year
(FY) 2014, an estimated 22,392 young adults in
the United States were so emancipated [8].

Transition to Independent Living
Among Young Adults

Multiple studies have demonstrated that the
transition to independent living can be difficult
for many young adults. The 1999 National Sur-
vey of Families and Households, a survey of a
representative sample of 13,009 adults, revealed
that the proportion of young adults who leave
home only to subsequently return increased
dramatically over the last century such that
nearly 50 % do so for at least some period of
time [9]. Other studies have demonstrated that
many young adults continue to receive financial
support from their parents as they transition to
independence [10]. Further, young adults also
continue to rely on their parents for emotional
support and guidance, with degree of dependence
perhaps influenced by race and ethnicity. A 2001
survey of 300 subjects 18–22 years of age sug-
gested that African American and Hispanic
young adults were more reliant on caregivers for
direction and nurturing than white counterparts
[11]. While this period of transition appears to be
difficult for many young adults, it would be
anticipated to be even more challenging for the
susceptible populations previously described.

Independent Living Issues for Young
Adults with Chronic Medical
and Mental Health Conditions
and Disabilities

Adolescents and young adults with chronic
medical conditions and disabilities, intellectual
disabilities, developmental disabilities, and
mental health disease are likely to face many
obstacles as they attempt to transition to inde-
pendent living. Similar to their peers in the
general population, adolescents and young adults
with disabilities rely on their parents for financial
support during this period of transition. In fact,
many of these young adults are more likely than
their peers to remain in the family home as they
complete secondary education or vocational
training [12]. However, families with children
with disabilities are significantly more likely to
suffer financial hardship [13], and this may limit
available resources for continued support. Such
financial hardship is further aggravated by lim-
ited employment opportunities for these young
adults: 35% of people with disabilities as com-
pared to 78% of those who do not have disabil-
ities are working [14]. The majority of these
unemployed disabled individuals would like to
be working [14, 15]. The independence of many
disabled adults is also limited by inadequate
transportation [14]. These obstacles may lead to
increased emotional stressors on these individu-
als. As compared with their peers in the general
population, individuals with disabilities are twice
as likely to be worried about not being able to
care for themselves or being a burden to their
families [14].

The successful transition to a minimally
restrictive living environment may be particu-
larly problematic for those individuals with
intellectual disabilities and mental health dis-
eases. The Community Mental Health Centers
Act of 1963 initiated the era of community
mental health and deinstitutionalization practices
in the United States [16]. Over the subsequent
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decades, the result was a dramatic decrease in the
number of individuals with mental illness who
were institutionalized in state mental hospitals
[17]. Legislative efforts have been made to assure
adequate housing opportunities for the mentally
disabled such as the Fair Housing Act of 1968,
which prohibits discrimination in the sale, rental,
and financing of dwellings, and in other
housing-related transactions, based on race,
color, national origin, religion, sex, familial sta-
tus, and disability [18]. Despite such legislation,
access to adequate community alternatives to
hospitalization has not kept pace with such
deinstitutionalization [19]. For example, options
for out-of-home placement, such as small group
homes, for disabled individuals are limited [12].
As a likely consequence of these policy changes,
recent estimates have suggested that while 11 %
of adults with intellectual or developmental dis-
abilities live in publicly funded residential homes
and an additional 28 % in their own household,
61 % of these disabled adults live at home with
their parents [20].

As another example of inadequate access to
mental health resources, which negatively
impacts transitioning youth, research has
demonstrated that the majority of youth who
receive publicly funded mental health services do
not continue to receive such services as young
adults [21, 22]. This lack of service support is
underscored by the high rate of unemployment,
poverty, substance abuse, criminal activity, and
homelessness these young adults with mental
health conditions exhibit [22, 23].

Given these difficulties with transition, it is
important for young adults from susceptible
populations and their families to be aware of
available resources that might assure a better
transition experience. From the standpoint of
financial assistance, patients and their families
should inquire about eligibility for Supplemental
Security Income (SSI) and Social Security Dis-
ability Insurance (SSDI) through the United
States Social Security Administration [24].
Though many patients may have already been
receiving benefits through SSI prior to the age of
18 years, eligibility standards for adults are not
identical to those for individuals less than

18 years of age; as such, patients may no longer
qualify for assistance [24]. For planning pur-
poses, it is therefore critical to clarify eligibility
well in advance of reaching the age of majority.
Additionally, some states provide additional cash
subsidies to children and adults with intellectual
and developmental disabilities living in the
family home, though this support varies greatly
from state to state [25].

For the large majority of unemployed indi-
viduals with disabilities who want to work, it is
important that they be familiar with programs
and legislation that support this goal. Histori-
cally, SSI has had employment and income
restrictions, which served as disincentives to
becoming self-supportive through work [26]. The
Center for Medicare & Medicaid Services
“Ticket to Work and Work Incentives Improve-
ment Act of 1999” was enacted to allow patients
to work while continuing to receive SSI and the
associated Medicaid benefits [27]. Despite such
initiatives, a large percentage of individuals
receiving SSI remain unemployed [6]. It is
essential then that these individuals understand
their protected rights for employment under the
1990 Americans with Disabilities Act (ADA),
which states that “no covered entity shall dis-
criminate against a qualified individual on the
basis of disability in regard to job application
procedures, the hiring, advancement, or dis-
charge of employees, employee compensation,
job training, and other terms, conditions, and
privileges of employment” [28]. It would also be
beneficial that these young adults are aware of
the federally supported state vocational rehabili-
tation programs that can assist youth with dis-
abilities in vocational education and supported
employment services and that such education
begin before 18 years of age [29]. Benefits
counselors at these vocational rehabilitation
programs can additionally help guide young
adults regarding their eligibility for the afore-
mentioned SSI and SSDI benefits and the related
“Ticket to Work” program as well as assist with
issues pertaining to legal rights of employees
with disabilities.

Patients with physical or developmental dis-
abilities should be familiar with provisions of the
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ADA in terms of being able to secure independent
housing. The law allows individuals, at their own
cost, “to make reasonable structural modifications
to units and public/common areas in a dwelling
when those modifications may be necessary for a
person with a disability to have full enjoyment of a
dwelling” [30]. They should also explore with a
social worker or other support providers in the
local community the availability of family support
services such as respite services for families, home
health attendant or homemaker services, assistive
technology and environmental modification,
adaptive medical equipment, transportation ser-
vices, as well as respite services and counseling
services for caretakers [25].

Additionally, young adults with physical,
mental, or developmental disabilities might benefit
from involvement with one or more of several
available community resources in addressing
concerns about independence. Examples of such
community resources include, but are not limited
to, the vocational rehabilitation programs previ-
ously discussed as well as Centers for Independent
Living, Aging and Disability Resource Centers,
Assistive Technology Resource Centers, and state
agencies for individuals with intellectual or
developmental disabilities.

Centers for Independent Living are
consumer-controlled, community-based,
cross-disability, nonresidential, private, nonprofit
agencies that are designed and operated within
local communities by individuals with disabilities
and that provide an array of independent living
services, including the core services of information
and referral, independent living skills training, peer
support, and individual and systems advocacy
[31]. Similarly, patients with mental health disor-
ders should be, where available, referred to
community-based transition programs. There are
several examples of the success of such programs,
which provide patients with such services as
individualized counseling, vocational training, and
educational support [32, 33].

Young adults with chronic physical condi-
tions or disabilities should register with their
state’s office of aging and/or physical disabilities

(the name of the agency will vary from state to
state). Every state has an Aging and Disability
Resource Center run by this agency. By con-
necting with an Aging and Disability Resource
Center, clients can talk with an Options Coun-
selor to discuss their specific needs for supports
to live independently. Depending on funding,
waivers and insurance, some people are eligible
for home healthcare attendants, nurses, aides, or
funding to pay a private caregiver of her choice
[34].

Living on one’s own may be full of challenges
for the adult with physical or intellectual dis-
abilities. Oftentimes the young adult and his or
her family may worry about physical accessibil-
ity, safety, and the ability to handle functional
needs. Every state has Assistive Technology
Resource Centers, where residents can meet with
an assistive technology (AT) specialist to discuss
needs and then be given a device to take home
for a free trial, typically for 2 weeks. Once an
individual knows if a device meets his or her
needs, the AT specialist can recommend places
to purchase the item. The assistive technology
options can range from simple items, such as a
doorknob lever, to more complex items, such as a
communication device. Access to such devices
often affords an individual with a disability
greater ability to live in a more independent, less
restrictive environment.

Those young adults with intellectual or
developmental disabilities should register with
their state agency for individuals with intellectual
or developmental disabilities (the name of the
agency will vary from state to state), found
through their Department of Health and Human
Services. Types of residential supports vary
amongst states, but the state agency provides
funds to the individual service providers. Adults
can live in a variety of settings, from totally
independent with no care giving needs to a
community group home with staff members who
assist with activities of daily living to an insti-
tutional facility or nursing home with
around-the-clock care. As there are substantial
waitlists/registries for access to residential
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programs in every state, adults with disabilities
and their caregivers should register as soon as
possible.

Independent Living Issues for Young
Adults Emerging from the Foster
Care System

Young adults who are “aging out” of the foster
care system may find this period of transition
particularly daunting. As compared to peers
among the general population, youths in the
foster care system tend to have a higher inci-
dence of physical, developmental, and mental
health illness and disabilities as well as higher
rates of alcohol and drug abuse [35–38]. Further,
given the instability of their social and family
relationships, youth emerging from foster care
are less likely to have available to them a sus-
tained support network [39, 40]. As previously
described, minorities may be even more suscep-
tible to the absence of ongoing family support
systems as they transition to adulthood, and
minorities tend to be relatively overrepresented
among youths in the foster care system, with the
2014 AFCARS data revealing that 42 % were
non-Hispanic whites as compared to 24 % Afri-
can American and 22 % Hispanic [8].

Existing data confirm that young adults who
have recently emancipated from the foster care
system are a vulnerable population with poor
social status. A recent survey of 100 young
adults who had been out of the foster care system
for at least 6 months yielded many concerning
findings. Of those surveyed, 26 % reported not
having steady employment since leaving care,
and 41 % indicated that they did not have
enough money to cover living expenses; 24 %
had dealt drugs and 11 % had exchanged sex for
money. Additionally, 41 % admitted to having
legal issues and 7 % reported having been
incarcerated, while 2 % admitted to being
homeless at some point since emancipation [40].

There are many barriers to a successful transi-
tion for young adults leaving foster care. Impor-
tantly, many young adults leaving foster care cite
that, while they had received independent living

services training, very few actually receive con-
crete assistance for independence. For example, it
has been demonstrated that less than 70 % of
individuals identified having a place to live and
50 % noted having less than $250 at time of dis-
charge from foster care [40]. This situation might
be aggravated by the fact that very few emanci-
pating young adults had regular, if any, contact
with their case worker in their final year in the
system [40]. Additionally, as discussed previously,
the failure of many of these young adults to
establish reliable family and social relationships
contributes to difficulty with the transition period.
Difficulty placing older children in permanent
homes from the foster care system contributes to
this problem. During FY2014, the mean age of
adoption was 6.2 years of age, with only 7.2 % of
the 50,643 adopted age 14 years or older [8].
Many surveyed foster system case workers, in fact,
have the perception that older youth are unlikely to
be placed [41].

In an effort to diminish these problems in
transition, federal legislation has been enacted over
the years to fund independent living programs. The
first such piece of legislation was the 1986 Inde-
pendent Living Initiative, which amended the Title
IV-E Social Security Act in order to establish the
distribution of federal funding to states for inde-
pendent living programs. The focus of these pro-
grams was on education and employment
assistance, training in daily living skills, individual
and group counseling, integration and coordination
of services, and a transitional independent living
plan for each participant [42]. Given the continued
hardships of many emancipated young adults, the
Foster Care Independence Act of 1999 was passed
and so created the John Chafee Foster Care Inde-
pendence Program, which not only doubled fed-
eral funding for state independent living programs
but, in part, also allowed for funds to be used for
housing and allowed for vouchers for postsec-
ondary education and training [43]. In some states,
such as California and Illinois, there has been an
increased emphasis by the courts that foster care
agencies and minors preparing for emancipation
demonstrate that they have met specific require-
ments and developed plans for independent living
that would increase the success of transitioning out
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of the foster care system [44]. As an important part
of this process, as early as age 14 and continuing
through the age of 21 years, foster youth should
establish regular contact with the Independent
Living Coordinator for their state.

There are data to support the effectiveness of
such legislation. One survey of 100 subjects
revealed that young adults who had received
more independent living training and services
prior to discharge were less likely to report legal
trouble, felt better prepared to live on their own,
and were more satisfied with their current living
arrangements [40]. An additional survey of 479
young adults formerly in the foster care system
demonstrated that those who had received better
independent living preparation had a decreased
risk for drug dependency [45].

While such programs have improved outcomes,
there has been more recent emphasis on the con-
tinued importance of improving social support for
these young adults, suggesting the ideal scenario
would be concurrent efforts to establish stable
relationships with at least one adult while provid-
ing independent living services and training [44].
An obvious opportunity for providing such a
relationship would be through legal adoption.
Though this has long been considered an unlikely
option for older youths, recent data have suggested
more significant success in finding permanent
families for these adolescents, often through
existing relationships [46]. In cases where this is
not possible, emphasizing the benefit of having a
non-kin mentor is critical. One recent survey of
339 foster youths approaching 18 years of age
revealed that 62% revealed the presence of a
non-kin mentor relationship, many of which were
established through formal care systems, including
adults that work in child welfare, education, and
mental health systems. Of note, minorities were
less likely than whites to identify the presence of a
mentor [47], making this perhaps an even greater
challenge among these subpopulations. There are
examples of successful programs in several cities
and states that have focused on the development of
such relationships, with an important component
being the involvement of the youth in the process
of identifying such mentors [44].

Conclusion

Young adults with chronic childhood conditions,
learning and developmental disabilities, mental
health conditions, and those emerging from the
foster care system comprise a diverse population
that faces numerous barriers to a successful
transition to independent living. However, there
are a large number of existing programs, legis-
lation, and community resources that can aid
these vulnerable young adults in overcoming
these barriers (“Appendix”). Adult medical pro-
viders should be familiar with these resources to
assure that their young adult patients achieve
their maximum level of independent functioning
and are able to live in as minimally restrictive of
a living environment as possible.

Appendix

Resources

• Titles I and V of the Americans with Dis-
abilities (ADA) Act of 1990: https://www.
eeoc.gov/laws/statutes/ada.cfm

• Independent Living Research Utilization
Directory of Centers for Independent Living:
http://www.ilru.org/projects/cil-net/cil-center-
and-association-directory

• Find a Local Aging and Disability Resource
Center: https://www.adrc-tae.acl.gov/tiki-
index.php?page=ADRCLocator

• John H. Chafee Foster Care Independence
Program: http://www.acf.hhs.gov/programs/
cb/resource/chafee-foster-care-program
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30Decision-Making and Guardianship

Jennifer H. Chuang and Jane Subak Kennedy

The Healthcare Provider’s Role
in Assessing Medical
Decision-Making

Healthcare providers at times find themselves
needing to assess whether the patient has the
capacity to make medical decisions. The terms
competency and capacity are often used inter-
changeably, though competency refers to a legal
decision whereas capacity refers to a clinical
assessment. The person consenting to medical
care must be competent to do so. In this regard,
the competent person should be able to: (1) un-
derstand the potential benefits, risks, and alter-
natives involved in a specific treatment or
procedure; (2) make the healthcare decision on
his/her own behalf; and (3) communicate that
healthcare decision to any other person. A person
may be competent to make some healthcare
decisions but not others. Given that capacity
refers to a clinical assessment, it may be transient
due to conditions related to altered level of

consciousness, hypoglycemia, hyperglycemia,
medication toxicity, or mental health concerns.

In some instances the parent and provider may
determine early on that some patients with
long-term cognitive disabilities will not have the
capacity to make medical decisions. At other
times the assessment as to whether the patient
has the capacity to make informed consent may
be more urgent, such as during an acute psychi-
atric crisis or if the patient is experiencing
dementia or delirium. Capacity is also a fluid
process and an assessment made the previous day
may not apply to the present day.

The provider should consider the following
four legally relevant areas in the assessment:
(1) the ability to communicate a choice; (2) the
ability to understand relevant information about
their condition and treatment; (3) the ability to
appreciate how that information applies to their
own situation and the consequences of treatment
options (including no treatment); and (4) the
ability to reason with that information [1–3].

Although the healthcare provider may be in the
position to determine medical decision-making
capacity, there are currently no formal guidelines
from professional societies to assess a patient’s
capacity. Resources and tools are available to assist
providers to assess their patients’ capacity [1–3].
Examples of the following questions may be used:
1. To assess the ability to communicate a

choice:
• We have discussed a lot of information

about your condition. Have you decided

J.H. Chuang (&)
Craig-Dalsimer Division of Adolescent Medicine,
Children’s Hospital of Philadelphia, 3401 Civic
Center Boulevard, Philadelphia, PA 19104, USA
e-mail: chuangj@email.chop.edu

J.S. Kennedy
Department of Social Work and Family Services,
Children’s Hospital of Philadelphia, 3401 Civic
Center Boulevard, Philadelphia, PA 19104, USA
e-mail: kennedyj@email.chop.edu

© Springer International Publishing Switzerland 2016
M. Pilapil et al. (eds.), Care of Adults with Chronic Childhood Conditions,
DOI 10.1007/978-3-319-43827-6_30

407



which medical option is best for you right
now?

2. To assess the ability to understand relevant
information about their condition and
treatment:
• What is your understanding of your con-

dition? What are the options for your
condition? What are the risks and benefits
of the treatment options? What are the
risks and benefits if nothing is done?

3. To assess the ability to appreciate how that
information applies to their own situation and
the consequences of treatment options:
• Why do you think your doctor has rec-

ommended this specific test or treatment
for you? Do you think that treatment is the
best treatment for you? Why or Why not?
What do you think will happen if you
accept this treatment? What do you think
will happen if you do not accept this
treatment?

4. To assess the ability to reason with the
information regarding the patient’s condition,
situation, and treatment options:
• What factors are most important to you in

deciding about your options? How are you
balancing the pluses and minuses of the
treatments? What do you think will hap-
pen to you now? How did you decide to
accept or reject the recommended treat-
ment? What makes one option better than
another option?

The practitioner should keep in mind that
decision-making capacity is not equivalent to
agreeing with the practitioner’s recommendation.
The patient may make a decision that will result
in greater harm or potentially death, but the
patient may still have capacity to make the
decision if the above four criteria were met.

In the event that the healthcare provider
determines that the patient lacks the capacity for
medical decision-making, then a substitute
decision-maker will be necessary. If a surrogate
has not been appointed in an advanced directive,
living will, healthcare proxy, or durable power of
attorney, then the usual recourse is to contact
family members. There is variation between
states in terms of the priority order in which the

family members are approached. In emergency
cases in which no surrogate is available, physi-
cians can provide treatment under the premise
that a reasonable person would have consented to
the given care.

In the case of an acute psychiatric emergency,
the patient may not have the capacity to refuse the
recommended treatment. If the patient is 18-years
or older, then one may petition for emergency
psychiatric hospitalization for the patient. After the
initial emergency psychiatric hold, a judge may
determine whether the patient meets civil com-
mitment to be held in a hospital beyond the
emergency period. Some states allow a commit-
ment for assisted outpatient treatment. The details
of involuntary commitment for psychiatric emer-
gencies vary from state to state [4, 5].

Decisions regarding guardianship and medical
decision-making capacity can be lengthy and
emotional. The healthcare provider is in a key
role to facilitate discussions with the patient and
family regarding these decisions in a proactive
and thoughtful manner well before the patient
turns 18-years-old. Allowing the patient and
family the time and space to process these
important decisions in advance may ease con-
cerns that may arise in the event of an
emergency.

Shared Decision-Making

To every extent possible, the adult-aged patient,
including those with disabilities, is entitled to
exercise their legal capacity on an equal basis
with others in all areas of life. Article 12 of the
United Nations Convention on the Rights of
Persons of Disabilities provides that persons with
disabilities have equal rights as others and that
parties should take appropriate measures to pro-
vide that person with the support they need to
exercise their legal capacity [6]. Rather than
obtaining guardianship or conservatorship (de-
scribed later), a shared decision-making role
between the adult-aged patient and persons that
they choose allow the patient to make their own
choices about their life. Supported
decision-making allows the adult-aged patient
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with disabilities to retain their decision-making
capacity by choosing supporters to help them
make choices. Examples of important choices
that may be included in supported
decision-making include how to manage money,
make healthcare decisions, decide where to live
and with whom, and activities to partake in
during the day.

Laws regarding supported or shared
decision-making vary state by state [7, 8].
Recently, Supported Decision-Making has been
formally recognized in the state of Texas under
the “Supported Decision-Making Agreement
Act” passed in 2015 [7]. It allows a “process of
supporting and accommodating an adult with a
disability to enable the adult to make life deci-
sions, including decisions related to where the
adult wants to live, the services, supports, and
medical care the adult wants to receive, whom
the adult wants to live with, and where the adult
wants to work, without impeding the
self-determination of the adult” [7]. Further
information about supported decision-making for
patients and families can be found at the Amer-
ican Civil Liberties Union (ACLU) Disability
Rights Program (www.aclu.org/disability) [9],
the National Resource Center for Supported
Decision-Making (supporteddecisionmaking.org)
[10], or Quality Trust for Individuals with Dis-
abilities (dcqualitytrust.org) [11].

Guardianship/Conservatorship

Conservatorship Versus Adult
Guardianship

In some states, conservatorships are called adult
guardianships, but the terms mean roughly the
same thing. For the rest of this article, we will
use the term “guardianship” to refer to adult
guardianships and conservatorships.

If a court appoints someone to take care of
financial matters, that person is usually called a
“conservator of the estate,” while a person in
charge of medical and personal decisions is a

“conservator of the person.” An incapacitated
person may need just one type of representative,
or both. The same person can be appointed to
take both the roles. Both types of conservators
are supervised by and held accountable to a
court.

When the individual turns 18, the parent or
previous legal guardian will no longer be the
guardian without a court-approved process.
Many young adults with medical conditions,
including mental health illnesses, are able to
assume legal responsibility regarding their
healthcare and financial decision-making. If there
is concern that the patient is incapable of han-
dling medical and financial manners, then the
parent or previous legal guardian may wish to
consider petitioning for guardianship.

Guardianship is a legal process whereby the
court appoints a guardian to make legal decisions
about the individual’s person and property,
including medical decision-making [12]. It is
utilized in situations where the individual is
unable to make decisions about person, property,
or is susceptible to fraud or undue influence. The
guardian who is appointed should take into
account the wishes and desires of the individual
regarding decisions about medical treatment,
living arrangements, finances, and end-of-life
care. Other areas that guardianship may affect
include the ability to possess a driver’s license,
own or possess a firearm, marry, vote, file law-
suits, and property management (including buy-
ing and selling). The guardian may be a parent,
other family member, a friend, or a
court-appointed public or private entity.

The process of applying for guardianship
varies from state to state (Table 30.1). The pro-
cedure includes a court petition filed by the
potential guardian. The petition usually includes
a description of the physical and mental condi-
tion of the patient as well as any functional
limitations. The healthcare provider may be
asked to provide an evaluation of the patient’s
capabilities and limitations [12, 13]. An annual
court review and assessment will monitor the
need to continue the guardianship, as the
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individual’s rights may be reinstated if the
patient’s capacity is restored.

Circumstances may arise where the consent is
needed from the guardian, and assent is needed
from the patient to participate in the activity. These
situations may include research studies, medication
administration, or surgical procedures. Consent
may only be given by the individuals who are
legally authorized to give consent for the patient,
whether that be the adult-aged patient with
decision-making capacity, the emancipated minor,
or the legal guardian. Assent is the agreement of
the patient if they are not able to legally consent to
participate in the activity. Information should be
given to the patient in an easily understood manner
by the participant so they can assent in an affir-
mative manner.

Variations or Alternatives
to Guardianship

There do exist variations or alternatives to
guardianship which vary state to state. The least
intrusive measures on the patient’s autonomy
should be sought when considering guardianship
(see earlier section on Shared Decision-Making).
Options include the following:
• A guardian of the estate—a person who is

responsible for the individual’s finances.
• Limited guardianship—limits

decision-making to certain discrete areas,
such as medical decision-making.

• Temporary guardianship—limits
decision-making to a guardian for a defined
period of time.

• Joint bank accounts—a joint account may
allow the guardian to monitor spending
activity on the account, or the guardian and
adult-aged patient may choose to have a joint
account where both signatures are needed for
transaction activity.

• Living Will—a document that states a
patient’s wishes for end-of-life medical care
in the circumstance that they become unable
to communicate their decisions.

• Representative payee—a person who man-
ages funds received by government agencies,
such as Social Security.

• Durable powers of attorney for property and
for healthcare—grants a person legal author-
ity to make decisions on another’s behalf in
the event that the patient is unable to do so.
When appointing a Durable Power of Attor-
ney, that person may carry out the patient’s
wishes of whether to remain on machines to
keep the patient alive, whether to be hooked
up to feeding tubes that provide nutrition and
hydration, how the patient’s body should be
disposed of in the event of the patient’s death,
and whether the patient’s organs should be
used for donation.

• Advanced Directives and Healthcare Proxies
—allows the patient to designate ahead of
time a healthcare agent who is allowed to
make healthcare decisions if the patient is
unable to make them. The patient must be
competent to make healthcare decisions at the
time of appointment.

• Appointment of a Community Advocate—
allows an agent to advocate on the

Table 30.1 Steps on establishing guardianship (details vary state by state)

Establishing adult guardianship

1. The guardian applicant determines that the adult-aged patient may not have the capacity to fully make his or her
own decisions

2. The guardian applicant should fill out a court petition or application for legal guardianship of the adult-aged patient

3. The adult-aged patient should have a medical and psychological evaluation to determine his or her capabilities and
limitations

4. The guardian applicant is required to give notice of the application to the adult-aged patient and attend a hearing
before a judge

5. Consultation with a lawyer by the guardian applicant may be helpful to coordinate the guardianship process
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individual’s behalf with administrative and
government agencies.

• A Trust—to place funds and other assets in
the control of a trustee. Access to these funds
by the patient would need to be coordinated
with the trustee.

Planning for Guardianship
of the Child in the Event of a Parent’s
Death

Planning for care of a disabled or well
child should begin well before the age of 18
(Appendix). In the event of a parent or guardian’s
death, it can be a lengthy process through the
courts to determine who would have clear legal
authority of the child. The parent or guardian
should consider the long-term care of their child
in their estate planning. Without legal docu-
mentation, the child may be placed with Child
Protective Services or the court may appoint a
family member as a guardian, though that may or
may not have been the intent of the deceased
parent or guardian. Legal processes may also
become lengthy and emotional for families if the
deceased parent or guardian’s expressed wishes
were not clearly documented in writing. In
addition to appointing legal authority to a
guardian, estate planning should include distri-
bution of financial assets—even if the sum is
modest—in order to avoid lengthy proceedings
for banks to release funds. The parent may wish
to consider putting the potential inheritance in a
trust until the child reaches an age or maturity
that is deemed appropriate.

Appendix

Resources

• American Civil Liberties Union: ACLU
Supported Decision-Making Resource
Library. www.aclu.org/supported-decision-
making-resource-library.

• The Arc: for people with intellectual and
developmental disabilities. www.thearc.org.

• Department of Developmental Services: offi-
ces available in each state

• National Center for Medical-Legal Partner-
ship. medical-legalpartnership.org.

• National Guardianship Association. www.
guardianship.org.

• “What happens when my child turns 18?”
published by Boston Children’s Hospital.
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31Access to Health Insurance

Beth Sufian, James Passamano and Amy Sopchak

Introduction

Adults with chronic illness must have some form
of insurance coverage to help pay for medical
care and the medications needed to treat their
disease. Often when young adults transition to
adult care there is a change in their ability to
access insurance coverage, which affects their
ability to access medical care and treatment.
Transitioning adults may find they have less
options when it comes to accessing health
insurance than in childhood.

This chapter will provide an overview of the
laws and programs that may provide health
insurance options for young adults with chronic
illness who are transitioning to adult care.

Some options include eligibility for Social
Security benefits that will result in Medicaid or
Medicare eligibility, coverage offered by certain
state government programs, group health insur-
ance policies offered by an employer or a health
insurance plan that can be purchased on the
Healthcare Exchange operated by the federal
government or a state run Healthcare Exchange.
In addition, this chapter will explain situations
that will allow health insurance coverage to be
extended to a disabled dependent child.

Social Security Benefits

Overview

The Social Security Administration (SSA) ad-
ministers two programs that also provide health
insurance coverage to an individual who is eli-
gible for the Social Security program. It is easy to
confuse the two programs but important to
understand the differences.

Social Security Disability Insurance (SSDI) is
a program that provides a monthly benefit and
Medicare coverage. Medicare coverage begins
after receipt of the actual SSDI benefit for
24 months. A person must meet work and med-
ical requirements in order to receive SSDI ben-
efits. A person who has never worked will not be
eligible for SSDI benefits.

Disclaimer The information in this chapter is general in
nature and is not meant to be legal advice regarding a
specific situation. Nothing in this chapter should be
considered as legal advice regarding a specific
individual’s situation. There is no guarantee that the
information in this chapter has not changed between the
time it was drafted and the time the chapter was
published. Please consult with an attorney for specific
advice regarding your situation.
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Supplemental Security Income (SSI) is a pro-
gram that provides a monthly benefit and Medi-
caid coverage. Eligibility for Medicaid coverage
begins after SSI benefit approval in 39 states. In
11 states, Medicaid eligibility begins after a
separate application for Medicaid is approved.
A person must meet certain low income and
medical requirements in order to receive SSI
benefits.

Social Security Administration Medical
Criteria

A diagnosis of a chronic illness alone does not
make a person eligible for Social Security ben-
efits. A person applying for SSDI or SSI benefits
must meet certain medical criteria. Both SSI and
SSDI use the same medical criteria for eligibility.
Social Security often calls the medical criteria
“The Social Security Listing.”

Children and adults with chronic illness can
determine if they meet a Social Security Medical
Listing by going to www.ssa.gov and looking for
the SSA Blue Book. The blue book will list a
number of medical conditions and the criteria a
person must show in order to prove the person
meets the SSA medical eligibility criteria.
The SSA Medical Listing for children is often
different from the SSA Medical Listing for an
adult with the same medical condition. This
means that when a child transitions to adulthood
the medical eligibility criteria for Social Security
benefits may change.

A person who receives SSI benefits as a child
will have their benefit eligibility reviewed by
Social Security when the person reaches his 18th
birthday. Social Security reviews the person’s
eligibility for benefits using the SSA Adult
Medical Listing. At the end of the review, an SSI
recipient may become ineligible for the SSI
benefits he has received throughout childhood.
An adult who does not meet one of the Social
Security Medical Listing eligibility criteria will
have to show that her condition is as severe as
one of the listed criteria.

Medical Records

SSA will base its decision about medical eligibility
on the medical records it receives to support a
finding the person meets the Social Medical List-
ing for their condition or that their medical con-
dition is as severe as a listed medical criteria.
• Typically Social Security will consider med-

ical records from the year prior to the appli-
cation date because Social Security will
consider the applicant’s medical condition in
the year prior to the application date. How-
ever, there are certain circumstances that will
result in Social Security needing additional
medical records for a longer period of time,
such as when a person must prove he met the
eligibility criteria more than 1 year prior to
applying for benefits.

• Social Security must have medical records
that will support a finding that the applicant
meets the Social Security medical eligibility
requirements. Social Security will request
medical records from medical providers but
often the records are lost or never sent by the
medical provider. Many advocates suggest
the applicant provide medical records to
Social Security. Keeping a copy of the med-
ical records is a good idea.

• A letter from the treating physician can help
Social Security understand how the applicant
meets the medical criteria. The letter can be
submitted with the SSA application.

Social Security Disability Insurance
(SSDI)

Who Is Eligible for SSDI Benefits

Social Security Disability Insurance (SSDI) is a
program that provides a monthly benefit and
Medicare coverage [1]. Medicare coverage
begins after 29 months of SSDI benefit
eligibility.
• A person who has never worked will not be

eligible for SSDI benefits. Often parents of
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transitioning young adults mistakenly believe
their child can apply for SSDI benefits. If the
child has never worked then the child is not
eligible for SSDI benefits even if the child
meets the medical eligibly criteria for
benefits.

• Adults with chronic illness who must stop
work due to an increase in the time needed to
deal with health issues may be eligible for
SSDI.

• In order to be eligible for SSDI benefits a
person must meet one of the Social Security
medical requirements and must have worked
for a certain period of time before applying
for benefits.

• In addition, the person cannot be engaged in
substantial work activity at the time the
application for SSA benefits is filed. In 2016,
an applicant for SSDI benefits cannot be
making more than $1130 from part-time
work. This dollar amount changes each
year. This monthly dollar amount only
applies to those who are applying for SSDI.
If the person is working more than part-time

or working making more than $1130 a month,
the person will be considered to be engaged in
substantial gainful activity. A person who is
engaged in substantial gainful activity is not
eligible for SSDI benefits.
• A person who is self-employed has a different

earnings cutoff he must stay within in order to
be eligible for SSDI benefits. A person must
contact Social Security for more information
on work limits for a person who is
self-employed.

• A monthly SSDI benefit will be based on the
applicant’s work history. Benefit checks do
not start until 5 full months after the person
becomes unable to work full time. Therefore,
it is important to start the application process
when a person becomes unable to work due to
his health. Saving money that can be used to
pay living expenses during the 5-month
waiting period is helpful.

Appealing a Denial of Benefits

If the applicant meets both the medical and work
requirements but his initial application is denied
he can file an appeal. Filing an appeal allows the
applicant to accrue benefits while the appeal is
pending.

For example, Jack’s application for SSDI
benefits is denied. Jack has 60 days to appeal the
denial. Jack’s appeal results in an approval for
benefits 10 months after he filed his application.
Jack will receive 5 months of back benefits. Jack
will never receive benefits for the first 5 months
he was unable to engage in full-time work.

Insurance: SSDI Benefits
and Medicare Eligibility

A person will become eligible for Medicare
coverage after he has been receiving SSDI ben-
efits for 24 full months. SSDI benefits begin after
a 5-month waiting period has been satisfied.
Therefore, the person will actually become eli-
gible for Medicare 29 full months after he
became unable to work. To prevent a lapse of
coverage, the individual can COBRA his
employer-based insurance for 29 months until
Medicare starts. (See COBRA section below.) A
person may also choose to purchase an insurance
policy on either the federal Healthcare Exchange
or a state Healthcare Exchange offered to resi-
dents of his state.

Supplemental Security Income (SSI)

Who Is Eligible for SSI Benefits

There are 3 groups of individuals who may be
eligible for SSI benefits [2]:
• A child under the age of 18 who meets

medical criteria and whose parents meet the
income guidelines,
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• An adult who meets the medical criteria but
has not worked enough to receive SSDI
benefits.

• An adult who meets the medical criteria and
who receives an SSDI benefit, that is, less
than the SSI benefit amount in their state.

Benefit Review at Age 18

A child who receives SSI will have a benefit
review once he reaches the age of 18. The child
will have to show that he still meets the SSA
medical criteria, income, and asset requirements
at that time. If Social Security determines the
18-year-old is no longer eligible for SSI benefits
he has 10 days to appeal.

Filing the appeal within 10 days allows the
SSI and Medicaid benefits to continue while the
appeal is processed by Social Security. Other-
wise, the young adult has 60 days to file an
appeal from the date of the denial of benefits.

SSI Issues Specific to Transitioning
Adult

An adult applying for SSI benefits must meet the
medical, income, and asset criteria. During the
application process the adult cannot be engaged
in work activity that results in earnings that
would result in making the SSI benefit to zero.

An adult age 18 or older will not have his
parent’s income and assets counted when SSA
determines if the applicant meets the SSA
income and asset criteria. Therefore, a child who
was not eligible for SSI prior to age 18 may be
eligible for SSI when he turns 18 if his own
income and assets meet the Social Security eli-
gibility guidelines. Identifying potential eligibil-
ity for SSI by an adult with chronic illness who is
transitioning to adult care is helpful.

In a situation where the transitioning young
adult with chronic illness lives with her parents,
the amount of money the parents are contributing
to the support of the adult will be counted by
Social Security as income to the adult. Without
an agreement to pay her portion of household

expenses, the SSI benefit will be reduced to
account for support provided by the parent.

However, if the adult who is applying for SSI
benefits has a valid written agreement to pay her
share of household expenses, there should not be
a reduction in the SSI benefit amount. The
written agreement is submitted to Social Security
when the application for benefits is submitted.
The written agreement must contain specific
language in order for the agreement to be valid.
An applicant for benefits can discuss the ele-
ments of a valid loan agreement with a Social
Security representative.

Eligible for Both SSDI and SSI

Some young adults with chronic illness may have
worked a short amount of time before becoming
unable to work. These young adults may be eli-
gible for a small SSDI benefit and a SSI benefit
that subtracts any amount received from SSI.
These individuals are often called “Dual Eligi-
bles.” The SSI benefit will be reduced by the
SSDI benefit amount received. For example, if
Isabella is eligible to receive an SSDI benefit of
$200, her SSI benefit would be $530. The 2016
SSI basic benefit amount is $730. Some states
supplement the basic SSI amount with state
funds so the monthly SSI amount is higher.

If the SSI amount in the state is $730 then a
person who receives an SSDI benefit amount will
receive an SSI benefit check in the amount of
$530 a month. Dual Eligibles will be eligible for
Medicaid and Medicare after meeting the eligi-
bility requirements for SSI and SSDI.

Insurance: SSI Benefits and Medicaid
Coverage

In 39 states, SSI benefit approval automatically
qualifies a child or adult for Medicaid coverage.
In 11 states, once the SSI application has been
approved, a separate application for Medicaid
must be filed. The 11 states that require a sepa-
rate application are: Connecticut, Hawaii, Illi-
nois, Indiana, Minnesota, Missouri, New
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Hampshire, North Dakota, Ohio, Oklahoma, and
Virginia. Notice of SSI approval in these 11
states will instruct the SSI recipient on where to
file the Medicaid application.

In most states, children under the age of 18
who live in a household that meets certain
low-income guidelines may be eligible for
Medicaid even if the child is not eligible for SSI.

The Affordable Care Act expanded Medicaid
benefits to low-income adults who met certain
low income and asset criteria. The United States
Supreme Court held that the federal government
could not mandate that states expand their
Medicaid programs to nondisabled low-income
adults. The Supreme Court held that such
expansion of Medicaid must be voluntary not
mandatory. As a result, 32 states (including the
District of Columbia) have expanded Medicaid
to low-income citizens in their states. A transi-
tioning young adult who lives in 1 of the 32
states that has expanded Medicaid to low-income
adults can apply for Medicaid coverage even if
the person is not eligible for SSI benefits.

However, in the 19 states that have not
expanded Medicaid, the only way for an adult to
receive Medicaid is if the adult is also receiving
SSI benefits. There are limited programs in some
states that allow an adult to obtain Medicaid
benefits, but these types of Medicaid waiver
programs are disappearing quickly.

State Programs

Children with Special Healthcare
Needs (CSHCN)

• Children with Special Healthcare Needs
(CSHCN) state programs [3] offer health
insurance to children that have certain medi-
cal conditions.

• CSHCN has higher income guidelines than
Medicaid.

• States differ on age limits for the CSHCN
program. In some states CSHCN may provide
insurance coverage to some transitioning
young adults with chronic illness.

State Children’s Health Insurance
Program (SCHIP)

The State Children’s Health Insurance Program
(SCHIP) [4] provides Medicaid coverage to
children whose household income exceeds the
Medicaid guidelines.
• Coverage under SCHIP is limited to children

under the age of 18 (or in some states under
the age of 19).

• Young adults with chronic illness should plan
ahead and understand what type of health
insurance coverage will be available to them
in their state before SCHIP coverage ends.

The Affordable Care Act

Preexisting Condition Clauses

Prior to the Affordable Care Act’s effective date,
preexisting condition clauses [5] were typically
used to deny coverage for an individual health
insurance policy if the applicant for insurance
had expenses related to a health condition that
was treated or diagnosed within 6 months prior
to enrollment on the policy. The Affordable Care
Act abolished preexisting condition clauses in
health insurance policies sold in the United
States. A person can no longer be denied the
ability to purchase a health insurance policy due
to a preexisting condition.

Limiting Age of 26

The Affordable Care Act provides that all
dependents must be allowed to stay on their
parent’s health insurance policy until the depen-
dent reaches the age of 26 years old. This section
of the Affordable Care Act went into effect in
September 2010. The dependent can be married
and still continue on their parent’s health insur-
ance policy. The dependent child can be
employed and still continue on their parent’s
health insurance policy. Age is the governing
factor. A dependent child does not need to be a
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full-time student in order to continue coverage
until age 26. There is no requirement that the
dependent be receiving Social Security benefits
in order to continue as a covered dependent on
their parent’s health insurance policy until he is
26-years-old.

Caps on Coverage

The Affordable Care Act prohibits individual and
group health plans from placing a lifetime limit
on the aggregate dollar value of coverage that
will be provided to a policyholder. Beginning in
January 2014, insurers are prohibited from
placing annual limits on overall plan coverage.
There are 45 services that must be covered as
essential services under the Affordable Care Act
and these services cannot be limited or excluded
under a health insurance plan. However, insurers
can still exclude certain services from coverage
or place a limit on the amount of services the
insurer will pay for a certain service.

Health Insurance Exchanges

A Health Insurance Exchange is a
government-operated Internet site that offers eli-
gible health insurance plans in the state where the
citizen resides. Each health insurance plan is
operated by a private insurance company. The
government does not operate the health insurance
plan. A Health Insurance Exchange can also offer
health insurance plans to small businesses for
purchase. The federal Health Insurance
Exchange can be found at www.healthcare.gov.
A few states operate their own State Healthcare
Exchange.

A person is not required to purchase a health
insurance plan through either a federal or state
Healthcare Exchange. However, if the person
wants to obtain a subsidy from the government to
help pay for a portion of their health insurance
premium the person must purchase the policy
through a Healthcare Exchange. The Healthcare
Exchange will have an income and family size
calculator that will determine the amount of

premium subsidy a specific person will receive if
the person purchases a health insurance policy on
the Healthcare Exchange.

Special Enrollment Period

A person can only enroll in a health insurance
plan outside of the open enrollment period if the
person had health insurance coverage during the
Healthcare Exchange open enrollment period but
has had a change in circumstance after the close
of the open enrollment period. Typical changes
in circumstances that will allow a person a spe-
cial enrollment period and the opportunity to
purchase a health insurance policy on a Health-
care Exchange are:
• A move to another state
• A change in income
• A loss of health insurance coverage
• A change in family size

State Insurance Law: Continued
Coverage if Child Is Incapable
of Self-Support

Private insurance policies only have to provide
coverage for dependent children up to their 26th
birthday. A few states have state laws that extend
dependent coverage after the dependent’s 26th
birthday.

Young adults with chronic illness who reach
the age of 26 may qualify for an extension of
benefits under a state law that provides for a
continuation of coverage if the dependent child is
incapable of self-support due to a mental or
physical condition. The health insurance cover-
age is extended until the dependent is able to
self-support.

If the employer is contributing to premium
payments the employer will typically be required
to continue to do so.

For example, Amy is covered under her
mother’s employer-based policy. The mother
contributes $100 toward the premium and her
employer pays the other $400. Amy reaches the
limiting age on the policy. Amy’s treating
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physician certifies in writing that Amy is inca-
pable of self-support due to her medical condi-
tion. The employer continues to pay the $400
portion of the premium.

The following steps typically have to be taken
in order to apply for an extension of benefits
under a state law that extends health insurance
coverage to a dependent child if the child is
incapable of self-support due to a mental or
physical condition:
• Obtain a form from the heath insurance

company prior to the young adult reaching
the limiting age on the policy.

• The treating physician must certify in writing
that the young adult is incapable of
self-support due to their medical condition.

• The insurance company can request infor-
mation about income the young adult has
earned from work activity.

• The young adult who has made enough
money to support himself will not be able to
extend coverage under his parent’s health
insurance policy.

• Some state laws allow an insurance company
to determine the amount a person can make
that will be considered self-support based on
cost of living in the state. Most state laws do
not have dollar limits on the amount of
money a child can make from work activity
and still be considered incapable of
self-support.

• The insurance company can require annual
recertification by the treating physician certi-
fying that the child continues to be unable to
self-support due to medical condition and has
not made enough money in the prior year to
self-support.

• The young adult must be unmarried.
• The following states do not have a state law

that extends coverage to young adults inca-
pable of self-support: Alabama, Alaska,
Kansas, Maine, Oklahoma, and Oregon.

• A young adult who is not eligible for an
extension of coverage based on his inability
to self-support can extend coverage under
COBRA for 36 months. Under COBRA, the
policyholder must pay the full premium
amount. See following section on COBRA.

COBRA Extension of Benefits

COBRA Overview

For employers with 20 or more employees, the
Consolidated Omnibus Budget Reconciliation Act
of 1985 (COBRA) [6] provides a continuation of
health insurance coverage if a qualifying event
takes place. The coverage under the policy remains
the same. An employee is eligible for an extension
of coverage under COBRA if a “qualifying event”
takes place. The COBRA extension period varies
depending on the qualifying event (Table 31.1).

Under COBRA the employee pays the full
premium. Often employers pay part of the health
insurance premiums for employees. Some
employees do not know the actual full cost of the
health insurance policy. It is important to know the
full premium amount for any employer-provided
health insurance coverage.

In the event coverage must be extended under
COBRA, it is important to have the funds to pay
the full COBRA premium. Saving money in
advance will ensure the employee has the funds

Table 31.1 COBRA
qualifying events and
related extension periods

COBRA qualifying event Extension period (months)

Termination, resignation, or layoff 18

Death of policyholder 36

Divorce or separation from policyholder 36

Adult becomes eligible for SSDI benefits 29

Child reaches a limiting age under the policy 36

SSDI Social Security Disability Insurance
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to pay for COBRA coverage. A late premium
payment will result in loss of coverage.

COBRA Time Table

The following time tables are important under
COBRA:
• The employer has up to 14 days after the

employee notifies employer of a qualifying
event to provide a COBRA election notice.

• The employee then has 60 days to decide
whether to elect COBRA continuation
coverage.

• The employee has 45 days after the day the
COBRA coverage is elected to pay the initial
premium.

• Failure to pay the COBRA premium will
result in cancellation of the policy.

Conclusion

Transitioning young adults have a variety of
options for health insurance coverage (Appendix).
Understanding those options is important to
accessing the care needed to treat their chronic
conditions.

Appendix

Resources

• To obtain each state’s Department of Insur-
ance contact information go to: www.naic.
org/state_web_map.htm.

• The Social Security Administration’s Website
has information on the different SSA pro-
grams and application procedures at: www.
ssa.gov.

• To apply for Social Security benefits call SSA
at 1-800-772-1213. An application may also
be completed on line at www.ssa.gov or at a

local Social Security office but only for those
applying for Social Security Disability
Insurance benefits.

• A list of the SSA medical criteria can be found
at: www.ssa.gov/disability/professionals/
bluebook.

• For a list of Medicaid eligibility income
guidelines by state visit: http://www.
statehealthfacts.org/comparetable.jsp?ind=
203&cat=4.

• For more information about each state’s
SCHIP program please visit: http://www.
insurekidsnow.gov.

• The Department of Labor has information on
COBRA at: www.dol.gov/ebsa/faqs/faq_
consumer_cobra.html.
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Tracking and monitoring, 27
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Transfer of care, 29–30
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Transition of care, 30, 194
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