
Series Editors: Sharon I. S. Rounds · Anne Dixon · Lynn M. Schnapp
Respiratory Medicine

Cynthia D. Brown
Erin Crowley   Editors

Transitioning Care 
from Pediatric 
to Adult 
Pulmonology
Ensuring Best Practices and Optimal 
Outcomes



Respiratory Medicine

Series Editors

Sharon I. S. Rounds
Brown University
Providence, RI, USA

Anne Dixon
University of Vermont, Larner College of Medicine
Burlington, VT, USA

Lynn M. Schnapp
University of Wisconsin - Madison
Madison, WI, USA

More information about this series at http://www.springer.com/series/7665

http://www.springer.com/series/7665


Cynthia D. Brown  •  Erin Crowley
Editors

Transitioning Care from 
Pediatric to Adult 
Pulmonology
Ensuring Best Practices and Optimal 
Outcomes



ISSN 2197-7372	         ISSN 2197-7380  (electronic)
Respiratory Medicine
ISBN 978-3-030-68687-1        ISBN 978-3-030-68688-8  (eBook)
https://doi.org/10.1007/978-3-030-68688-8

© Springer Nature Switzerland AG 2021
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of 
the material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, 
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information 
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology 
now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication 
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant 
protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book 
are believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the 
editors give a warranty, expressed or implied, with respect to the material contained herein or for any 
errors or omissions that may have been made. The publisher remains neutral with regard to jurisdictional 
claims in published maps and institutional affiliations.

This Humana imprint is published by the registered company Springer Nature Switzerland AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Editors
Cynthia D. Brown
Division of Pulmonary, Critical Care, 
Occupational, and Sleep Medicine
Indiana University School of Medicine
Indianapolis, IN
USA

Erin Crowley
Department of Pulmonary, Critical Care,  
and Sleep Medicine
Wyoming Medical Center
Casper, WY
USA

https://doi.org/10.1007/978-3-030-68688-8


v

Contents

Part I � General Principles of Transition Care

	1	�� Development of Healthcare Transition Policy and Concepts ���������������       3
Cecily L. Betz

	2	�� Transition Research: Approaches to  
Measurement and Outcomes�������������������������������������������������������������������     27
Cory Powers and Cynthia D. Brown

	3	�� Training Trainees: Creating a Better Workforce to  
Support Transition Care���������������������������������������������������������������������������     45
Rachel Quaney and Stephen Kirkby

Part II � Psychosocial Considerations in Transition

	4	�� Developmental and Psychosocial Challenges for  
Self-Management and Maintaining Adherence to  
Chronic Therapies�������������������������������������������������������������������������������������     61
Jennifer L. Butcher

	5	�� Parents in Transition: Moving from Providing  
to Supporting Roles����������������������������������������������������������������������������������     75
Karen Lowton

	6	�� Using a Social-ecological Framework to Guide Transition�������������������     89
Pi Chun Cheng, Michael M. Rey, Dava Szalda, and Lisa A. Schwartz

Part III � Best Practice Recommendations and Transition Outcomes in 
Specific Pulmonary Conditions

	7	�� Providing Care for a Changing CF Population�������������������������������������   105
Katherine Alex Despotes and Jennifer L. Goralski



vi

	8	�� Transition Care for Adolescents and Young Adults  
with Neuromuscular Disease and Chronic Pulmonary  
Care Needs�������������������������������������������������������������������������������������������������   117
Kathleen S. Irby and Jeanette P. Brown

	9	�� Establishing a Medical Home for Asthma and Other  
Obstructive Lung Diseases�����������������������������������������������������������������������   135
Nadia L. Krupp and Sarah E. Bauer

	10	�� Pulmonary Hypertension: Transition Challenges in the Current 
Therapeutic Era ���������������������������������������������������������������������������������������   145
Jordan D. Awerbach and Wayne J. Franklin

��Index��������������������������������������������������������������������������������������������������������������������� 167

Contents



vii

Contributors

Jordan  D.  Awerbach, MD, PhD  Phoenix Children’s Hospital, Department of 
Cardiology, Phoenix, AZ, USA

Sarah  E.  Bauer, MD  Riley Hospital for Children, Division of Pediatric 
Pulmonology, Allergy and Sleep Medicine, Indianapolis, IN, USA

Cecily  L.  Betz, PhD, RN, FAAN  Keck School of Medicine, Department of 
Pediatrics, University of Southern California, Los Angeles, CA, USA

Cynthia D. Brown, MD  Division of Pulmonary, Critical Care, Occupational, and 
Sleep Medicine, Indiana University School of Medicine, Indianapolis, IN, USA

Jeanette P. Brown, MD, PhD  Internal Medicine Division of Pulmonary, Critical 
Care & Occupational Pulmonary, University of Utah, Salt Lake City, UT, USA

Jennifer L. Butcher, PhD  Michigan Medicine C.S. Mott Children’s Hospital, Ann 
Arbor, MI, USA

Pi  Chun  Cheng, MD  Division of Pulmonary Medicine, Children’s Hospital of 
Philadelphia, Philadelphia, PA, USA

Katherine Alex Despotes, MD  The University of North Carolina at Chapel Hill, 
Chapel Hill, NC, USA

Wayne J. Franklin, MD  Phoenix Children’s Hospital, Department of Cardiology, 
Phoenix, AZ, USA

Jennifer  L.  Goralski, MD  The University of North Carolina at Chapel Hill, 
Chapel Hill, NC, USA

Kathleen S. Irby, MD  Internal Medicine-Pediatrics, University of Utah, Salt Lake 
City, UT, USA



viii

Stephen  Kirkby, MD  Division of Pulmonary, Critical Care & Sleep Medicine, 
Department of Internal Medicine, The Ohio State University Wexner Medical 
Center, Columbus, OH, USA

Section of Pulmonary Medicine, Nationwide Children’s Hospital, 
Columbus, OH, USA

Nadia  L.  Krupp, MD  Riley Hospital for Children, Division of Pediatric 
Pulmonology, Allergy and Sleep Medicine, Indianapolis, IN, USA

Karen Lowton, PhD  Department of Sociology, University of Sussex, Brighton, UK

Cory  Powers, MD  Departments of Internal Medicine and Pediatrics, Indiana 
University School of Medicine, Indianapolis, IN, USA

Rachel  Quaney, MD  Division of Pulmonary, Critical Care & Sleep Medicine, 
Department of Internal Medicine, The Ohio State University Wexner Medical 
Center, Columbus, OH, USA

Michael M. Rey, MD, MSHP  Division of Pulmonary, Allergy, & Critical Care 
Medicine, University of Pennsylvania and University of Pennsylvania Perelman 
School of Medicine, Philadelphia, PA, USA

Division of Pulmonary and Critical Care Medicine, Corporal Michael J. Crescenz 
VA Medical Center, Philadelphia, PA, USA

Lisa A. Schwartz, PhD  Division of Oncology, Children’s Hospital of Philadelphia 
and University of Pennsylvania Perelman School of Medicine, Philadelphia, PA, USA

Dava  Szalda, MD, MSHP  Division of Oncology, Children’s Hospital of 
Philadelphia and University of Pennsylvania Perelman School of Medicine, 
Philadelphia, PA, USA

Contributors



Part I
General Principles of Transition Care



3© Springer Nature Switzerland AG 2021
C. D. Brown, E. Crowley (eds.), Transitioning Care from Pediatric to Adult 
Pulmonology, Respiratory Medicine, 
https://doi.org/10.1007/978-3-030-68688-8_1

Chapter 1
Development of Healthcare Transition 
Policy and Concepts

Cecily L. Betz

�Introduction

The evolution of the field of healthcare transition (HCT) emanated in part from the 
increasing numbers of adolescents with childhood-acquired disabilities and chronic 
conditions who entered into adulthood. Ninety percent of children born with chronic 
conditions are now projected to survive into adulthood [58]. According to recent 
estimates, approximately one million adolescents with chronic conditions reach 
adulthood and enter the adult system of health care [47]. Of the number of adoles-
cents entering the adult healthcare system, approximately 3% are identified as hav-
ing complex medical needs, referred to in pediatric care as children with medical 
complexity (CMC). This subgroup of adolescents with complex medical needs are 
so described as they have significant functional limitations (i.e., technology depen-
dent; non-ambulatory); have extensive needs for a myriad of specialty medical ser-
vices; and have disproportionate health utilization compared to typical usage of 
health care services as they are at higher risk for hospitalization and emergency 
department visits [1, 17, 35, 36].

The evident, yet unexpected, surge of this new population of adolescents and 
young adults with complex healthcare needs has created new challenges for both 
pediatric and adult healthcare systems. These ever growing and pressing develop-
ments have been exacerbated by the inadequacy of service models for facilitating 
the exit from pediatric care and the access to adult care as no formal transfer link-
ages between them has existed. Problematic as well has been the lack of preparation 
programs to support adolescents and young adults and their families for the transi-
tion from pediatric to adult health care. Findings of the 2016 National Survey of 

C. L. Betz (*) 
Keck School of Medicine, Department of Pediatrics, University of Southern California,  
Los Angeles, CA, USA
e-mail: cbetz@chla.usc.edu

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-68688-8_1&domain=pdf
https://doi.org/10.1007/978-3-030-68688-8_1#DOI
mailto:cbetz@chla.usc.edu


4

Children’s Health (NSCH) revealed the vast majority of adolescents with (83%) and 
without (86%) special healthcare needs (SHCN) had not received HCT preparation 
according to national performance metrics [38]. Furthermore, providers in both sec-
tors of this system of health care have been ill equipped to provide the services 
needed for preparing this new population of medically complex patients to leave 
pediatric care and to access the care of healthcare professionals positioned to receive 
them [53].

The intent of this chapter is to provide the reader with a historical perspective 
about the early roots and beginnings of the field of HCT practice and research. To 
accomplish this purpose, the narrative will begin with the causative factors that cre-
ated the needs for this new model of service for young adults and adults with 
childhood-acquired long-term conditions. These factors created the recognition of 
the need for change as well as the challenges in effecting the development and imple-
mentation of HCT service models. In essence, a massive reshaping of the exit portal 
of the pediatric system of care together with a conduit of entrance into adult care was 
needed as historical policy-related precedents were formidable opposing factors to 
effect change. The professional and governmental developments that ensued during 
the seminal stages of the field will be presented, ending with a “snapshot” of current 
developments in research and practice and the implications for the future.

�Survival Rates of Children with Long-Term Conditions: 
Then and Now

The advances in the science and care of children born with congenital disorders and 
those diagnosed with long-term conditions within the last generation alone have 
brought remarkable changes in the treatment and long-term management of this 
vulnerable pediatric population. The dramatic contrasts in survivability as described 
here are illustrative. In the late 1930s, more than 70% of children diagnosed with 
cystic fibrosis (CF) died before the age of 2 years. Today, life expectancy for indi-
viduals born with CF extends into the mid and late 40s [18, 19, 21, 66]. In 1970, less 
than 50% of adolescents diagnosed with sickle cell disease survived into adulthood 
[64]. Recent reports indicate that 93.9% of with sickle cell anemia (HbSS) or sickle 
0-thalassemia (HbSβ°) survive into adulthood with a medium age of survival over 
50. Nearly all (98.4%) of those with sickle hemoglobin C disease (HbSC) or sickle 
thalassemia (HbSβ+) have survival rates comparable to the typical population [14, 
15, 59].

Prior to the neurosurgical treatment of infants born with spina bifida (SB), most 
often it was considered as a fatal diagnosis [37]. The survival rates of infants born 
with SB in the 1960s and 1970s improved with more aggressive treatment approaches 
enabling more favorable prognosis beyond infancy and childhood [28, 41, 46, 54]. 
Adulthood survival rate estimates, although dependent on the level of SB involve-
ment, are now reported as 60% for survival into the 20s [60]. More recent studies 
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have reported survival rates of 39% for age 40 and 32% for age 50 that are based on 
longitudinal study of cohort of children born (between 1963 and 1971) in the United 
Kingdom [54, 55].

In the 1960s, for children diagnosed with Duchenne muscular dystrophy (DMD), 
life expectancy was estimated to extend to adolescence [23]. Survival rates have 
been reported up to midlife [32].

The advances in treatments and long-term management of children diagnosed 
with long-term conditions have enabled their survival into adulthood as illustrated 
in this discussion. The improvements described of the selected long-term conditions 
profiled here are indicative of hopeful yet realistic expectations for the future for 
children with long-term conditions.

�Age Parameters and Pediatric Policies of Care

As described in this section, the age parameters defining the pediatric scope of prac-
tice for children and adolescents has undergone major revisions since the organiza-
tional inception of pediatrics. The formalization of the defining boundaries of 
pediatric care has been an influencing factor for understanding long-standing per-
spectives toward aging adolescents and young adults.

Beginning in 1938 and subsequently, pediatrics has delimited the age parameters 
for clinical practice. The earliest age parameters were identified in 1938, and “the 
practice of pediatrics begins at birth and extends well into adolescence and in most 
cases it will terminate between the sixteenth and eighteenth year of life (AAP [2, p. 
266] as cited in AAP [3, p. 463]). In 1972, the age range of pediatric care was 
expanded with this statement: “The responsibility of pediatrics may therefore begin 
during pregnancy and usually terminates by 21 years of age” (AAP, Council on Child 
Health [40, p. 463]). The age limit of 21 was reaffirmed in 1988 with the proviso that 
care could be extended beyond age 21 for those with a chronic illness or disability 
“…if mutually agreeable to the pediatrician, the patient, and when appropriate the 
patient’s family…” (AAP, Council on Child and Adolescent Health, [4, p. 738]).

The most recent AAP statement, Age Limits of Pediatrics, published in 2017 
departs from previous policy enumerations of age limitations. This policy document 
suggests that the upper age limit of 21 “…is an arbitrary demarcation line for ado-
lescence” [26, p. 2]. Instead, this newest policy iteration advocates that specialty 
care pediatricians consider the condition-related needs of patients rather than the 
usual terminal age of care at 21 years in circumstances wherein capacity of adult 
specialty care is limited. Under these circumstances, a hybrid model involving col-
laboration with primary care providers is encouraged.

This policy change in age parameters is predicated on the revised understanding 
of adolescent brain development, contemporary societal trends of adolescent and 
emerging adult development, and the complex care needs of those with SHCN and 
disabilities [8, 22]. The issue of the clinical capacity of adult providers has been 
raised repeatedly in the pediatric literature as it pertains to providing specialized 
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care and understanding of the psychosocial dynamics of living with a childhood-
acquired disability/chronic condition [53]. Surveys of specialty adult providers’ 
willingness and preparedness to receive adults with childhood-acquired disabilities/
chronic conditions acknowledge the challenges but have referred to issues on the 
pediatric side that are seen as barriers to promoting the smooth uninterrupted trans-
fer and establishment of care with adult providers. These challenges include insuf-
ficient/nonexistent communication initiated by pediatric providers with the adult 
counterparts and patients who are ill prepared and not health literate to manage and 
assume responsibilities for their own healthcare needs [16, 57].

�Healthcare Transition Policy Initiatives

In its infancy as a practice field and area of study, important initiatives were promul-
gated that spurred the development of HCT. The professional associations as the 
American Academy of Pediatrics and the Society of Adolescent Medicine were 
leaders in calling the attention of not only pediatricians but their colleagues in adult 
medicine and their interdisciplinary pediatric colleagues of this service need for 
adolescents and young adults with and without SHCN to effect improved outcomes 
for these populations. Investments by the federal government were pivotal to spur-
ring the early and ongoing developments in HCT.

�Leadership Efforts of Surgeon General C. Everett Koop

Against the backdrop of this significant public health issue, under the leadership of 
the US Surgeon General, C. Everett Koop, and in collaboration with major pediatric 
and adolescent health organizations, advocacy groups, and federal partners, HCT 
for adolescents with chronic conditions was acknowledged as a pressing national 
service need nearly 40 years ago [13, 34, 45]. Two national invitational conferences 
were held to address the issue and formulate a national action agenda. The first 1984 
HCT conference, Youth with Disability: The Transition Years, and, later, the 1989 
Surgeon General’s conference, Growing Up and Getting Medical Care: Youth with 
Special Health Care Needs brought together the clinical experts from pediatrics, 
nursing, and psychology; policy analysts; representatives of medical associations 
and organizations; and state, federal, and private sector administrators to address the 
national public health issue [13, 34, 45].

The 1989 Surgeon General’s meeting explored the scope of the problem as pre-
sented by invited experts that included the barriers associated with transition to and 
the establishment of access to the adult system of care, its financing, and the capac-
ity limitations of interdisciplinary pediatric and adult healthcare professionals to 
engage in transition services [34, 45]. Several examples of piloted transition pro-
grams in the United States were presented as well as the exemplary model of com-
prehensive services and supports for individuals in the Netherlands that included 
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healthcare, employment training and placements, housing, and community living. 
The action plan generated by this conference included:

•	 Development of care guidelines for transition services
•	 Exploration of options for reimbursement for transition services
•	 Development of transition service models based on a family-centered care 

framework
•	 Provision of education and training on transition for interdisciplinary healthcare 

professionals to enhance capacity and competence
•	 Research to develop and implement evidence-based transition models

�HCT Initiatives of Pediatric and Adolescent Organizations

Several years later in 1993, a position paper on transition was produced by the 
Society of Adolescent Medicine, entitled Transition from Child-Centered to Adult 
Health-Care Systems for Adolescents with Chronic Conditions [13]. This landmark 
publication, one of the most highly cited publications on the topic, contained an 
overview of the research and practice in this emerging field of HCT. As acknowl-
edged in this article, there were few service models implemented and tested, limited 
in part by the paucity of research conducted at the time. For example, the authors 
noted “Adequate measures exist; however, they have not been used in any study of 
transitional programs” (Blum et  al., p.  570). Of note, the definition of transition 
offered in this publication has become predominant as a conceptual explanation, 
“…as the purposeful, planned movement of adolescents and young adults with 
chronic physical and medical conditions from child-centered to adult-oriented 
health-care systems” [13, p. 570]. This early definition of HCT focused on the trans-
fer procedure associated with HCT process.

Later, in September 1994, an invitational conference on transition entitled 
Moving On: Transition from Pediatric to Adult Health Care was hosted [12]. The 
purpose of this conference was to convene an international group of experts in ado-
lescent and adult care who had experience with transition. Commissioned papers 
from this conference appeared in the Journal of Adolescent Health that addressed 
pertinent issues on HCT. Of interest, one of the earliest clinical commentaries, enti-
tled Between Two Worlds: Bridging the Cultures of Child Health and Adult Medicine, 
authored by an internist appeared in this issue [61]. This was one of the first articles 
published by a non-pediatric professional pertaining to HCT. The cultural contrasts 
between these divergent service models were explicated in terms of the challenges 
associated with the transfer of care. Conference recommendations focused on impli-
cations for service, training, quality improvement, and research. Importantly, transi-
tion was conceptualized not as an event, but rather as a long-term process beginning 
at diagnosis based upon a family-centered framework of care. Interestingly, the four 
models of care highlighted for recommendations were based on joint service mod-
els involving pediatric and adult providers that focused on the transfer process: (a) 
disease specific; (b) generic; (c) primary care; and (d) single site (Box 1.1).

1  Development of Healthcare Transition Policy and Concepts
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In 1996, the American Academy of Pediatrics issued its first policy statement on 
HCT, jointly authored by the Committee on Children with Disabilities and the 
Committee on Adolescence [6]. Unlike the Society of Adolescent Medicine’s posi-
tion paper published in 1993, this document did not define HCT.  Rather, issues 
pertaining to achieving developmental milestones associated with adulthood and 
the pediatrician’s role in facilitating their achievements were presented. Practice 
responsibilities of pediatricians for transition planning and support were enumer-
ated such as strategies to use in promoting the adolescent’s independence pertaining 
to self-care, community living, and fiscal matters. Postsecondary goals associated 
with education and employment were identified as relevant pediatric practice con-
cerns in providing guidance and resource information to adolescents and their fami-
lies. Pragmatic discussions pertaining to insurance coverage once eligibility for 
pediatric coverage terminates and enrollment/redetermination in various Social 
Security Administration programs such as Supplemental Security Income (SSI) and 
Social Security Disability Insurance (SSDI) were covered.

Ambiguity is evident in this early policy statement as it pertains to hospitaliza-
tion during this period of transition from pediatric to adult care, as several recom-
mendations were offered to address the needs of the new population of patients for 
providers who had limited clinical experience in the provision of their care [6]. An 
evident recommendation is made for training of adult staff involved with inpatient 
care of adolescent/young adult patients with SHCN involving condition manage-
ment. A period of joint management by the pediatrician and adult provider is sug-
gested during the period of transition to care provided solely by adult healthcare 
providers. Another yet uncommon recommendation is suggested that primary care 
pediatricians “..seek admitting privileges to the adult unit to ensure their continuing 
participation as the primary attending physician or as a consultant” [6, p. 1205]. Of 
importance during this period of transition is the adolescent’s/young adult’s full 
participation and involvement in transition planning that is based on their prefer-
ences and needs.

Box 1.1 Early Proposed Models of Care

Disease 
specific

Transfer of care is initiated in the pediatric specialty program followed by 
joint team/clinic of pediatric and adult specialty providers before transfer to 
the adult specialty service.

Generic Transfer of care is coordinated by the primary care pediatrician in 
consultation with specialty providers followed by the transfer to adolescent 
primary care team in consultation with specialty providers followed by 
transfer to internist who coordinates care with referrals to specialty providers.

Primary 
care

Care is coordinated by general practitioner in consultation with pediatric and 
adult specialty care providers as consultants.

Single site 
model

The continuum of care is provided in one setting: seamless healthcare 
organization.

Summary of Recommendations [67]

C. L. Betz
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�HCT Consensus Statement

A turning point was achieved in policymaking in the HCT field with the publication 
of the first consensus policy document, entitled A Consensus Statement on Health 
Care Transitions for Young Adults with Special Health Care Needs issued by the 
AAP, American Academy of Family Physicians (AAFP), and American College of 
Physicians (ACP)-American Society of Internal Medicine (ASIM) [5]. Although 
the agreed-upon recommendations were circumscribed, the ramifications were sig-
nificant. The Consensus Statement provided a collective acknowledgement of 
necessity to facilitating the transfer of care for young adults with SHCN from pedi-
atric to adult care. Furthermore, there was collaborative agreement that this process 
required informed and skilled professionals involved in the process on both sides – 
the sending and receiving ends of the process. The importance of this Consensus 
Statement was the collective involvement of major pediatric and adult professional 
associations to craft an agreement and acknowledgement of this field of practice and 
the necessity of moving forward to craft new models of collaboration to effect 
improved outcomes for adolescents and young adults with SHCN.

�2011 Clinical Report Issued by AAP, AAFP, and ACP

Nearly a decade later, this professional coalition composed of the AAP, AAFP, and 
ACP published clinical practice guidance, the Clinical Report, for implementing 
HCT services for youth and young adults [7]. Of clinical relevance, although the 
preceding Consensus Statement was directed specifically to address the clinical 
challenges of youth and young adults with SHCN’s HCT from pediatric to adult 
health care, this Clinical Report was broader in scope. This clinical algorithm was 
designed for application for all youth and young adults including those with 
SHCN. This algorithm of the clinical guideline, based upon a patient and family-
centered model of primary care, included three dimensions of practice-preventive 
care, acute illness care, and chronic condition management (CCM). Developers of 
the algorithm noted that this guide could be applied to specialty practice as well. 
This Clinical Report was designed not only as an algorithm for the provision of 
HCT services, but importantly serves as the template from which subsequent AAP 
publications are developed pertaining to this field of practice, research, and quality 
improvement.

Noteworthy elements of the Clinical Report begin with the distinction between 
transition and transfer of care. The transition process as enumerated in this docu-
ment is a lengthy process of clinical monitoring, service coordination and referral, 
and youth and young adult education to foster health literacy and CCM. Unlike the 
previous Consensus Statement wherein the age range focused on the transfer of care 
period, the Clinical Report recommended the age of 12 for initiating HCT, although 
an earlier age for youth with SHCN is cited as appropriate [7].

1  Development of Healthcare Transition Policy and Concepts
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For the first time, the algorithm of the Clinical Report provided concise guidance 
as to the action steps to be undertaken along the developmental continuum to foster 
and support the youth’s and young adult’s transition and transfer of care. Previously, 
guidance published by pediatric and adolescent medicine professional associations 
broadly stated areas of practice emphasis pertaining to this new and developing field 
of care for the ever increasing youth and young adult population with SHCN. This 
Clinical Report also directed attention to the roles and responsibilities of the adult 
medical home providers who receive youth and young adults. Paramount consider-
ations of the transfer procedure are the identification of adult providers who are 
prepared to receive the generational group of adolescents and young adults and the 
transmission of medical information to new service providers so as to proceed 
smoothly and competently with care.

�2018 Clinical Report Issued by AAP, AAFP, and ACP

More recently, an update of the 2011 Clinical Report was published in 2018 [69]. 
This Clinical Report revision reflects more current developments in the field with 
the proliferation of literature now being generated as evident with the research being 
produced using more rigorous designs and methodologies (refer to State of Research, 
Clinical Practice, and Beyond for additional information).

The 2018 Clinical Report provides new attention to the Six Core Elements for 
Pediatric and Adult Care (described in greater detail below), enlarged scope of HCT 
practice, special populations, reimbursement options, and training resources for 
pediatric and adult providers who provide services to youth and young adults with 
SHCN.  These recommendations reflect the progress and development in the 
HCT field.

�Federal Initiative: Title V Programs for Children with Special 
Health Care Needs

In this section, several federal initiatives will be presented that have influenced the 
need for and served to foster the development and implementation of HCT resources 
and service models in the United States. This review will begin with the establish-
ment of the Crippled Children’s Service, a federal program in 1935, described in 
detail below and conclude with current resources available for youth and young 
adults, families, and healthcare and non-healthcare professionals.

C. L. Betz
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�Title V Programs for Children with Special Health Care Needs

There are many federal programs whose mission is to address the needs of children, 
adolescents, and young adults with SHCN. Foremost, among these programs is the 
Title V Program, a block grant program of the Maternal Child Health Program of 
the US Department of Health and Human Services. Historically, the Title V Program 
was first established in 1935 through the authorization of the Social Security Act in 
Title V of the legislation that allocated block grant funding to states for health and 
welfare services for women and children that included maternity and infant care. A 
portion of Title V funding was allocated for children with chronic conditions, then 
known as the Crippled Children’s Service (CCS) [9, 30]. The vast majority of chil-
dren initially served through CCS had orthopedic impairments; subsequently other 
diagnostic groups of children were served that included those with congenital heart 
disorders and rheumatic fever [31].

Fifty years later in 1985, with the passage of Public Law (PL) 99-272, the name 
of Crippled Children’s Service was changed to the Program for Children with 
Special Health Care Needs (CSHCN). Later, amendments to the Title V were 
effected in the Omnibus Budget Reconciliation Act (OBRA) (PL 101-239) in 1989 
which expanded the mission of the program. These programmatic changes required 
states to allocate 30% of the block grant funds for children with SHCN. Concomitant 
with this requirement was the directive to create a system of care that would better 
serve this population of children, youth, and their families. This new provision stip-
ulated that the service system was to provide care that was family-centered, 
community-based, and coordinated [29, 30].

In an effort to create greater accountability of the grant funding provided, new 
reporting requirements were enacted in the (OBRA) of 1989 [33]. These new pro-
grammatic guidelines specified that a system of performance standards incorporat-
ing measurable metrics (i.e., annual goals) to monitor progress with Title V Maternal 
and Child Health Services Block Grant funding be established at the federal level by 
the Maternal and Child Health Bureau (MCHB). Initially, 18 National Performance 
Measures (NPM) (later reduced to 15) were developed that were based upon the 
legislative requirements of the Title V Programs. The 1997 programmatic areas cov-
ered maternal child health, adolescent services, and CSHCN. Each of the 50 states, 
the District of Columbia, and the 9 territories selected 8 NPM from the list of 18 
NPM. Concurrently with the development of NPM for all of the Title V Programs, 
the Maternal and Child Health Bureau (MCHB) formulated six core outcomes for 
CSHCN. These initial core outcomes were integrated in the NPM for CSHCN listed 
in Box 1.2.

1  Development of Healthcare Transition Policy and Concepts
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�National Performance Measure # 12: Transition

In 2015, the national performance measurement system was substantially revised. 
Transition continues as one of the NPM as it was “…considered crucial to the devel-
opment of a well-functioning system of care for children with special health care 
needs” [33, p. 950]. However, the revised transition NPM is more inclusive in scope 
in terms of addressing the entire adolescent population but more narrowly focused 
on health care in contrast to earlier NPM, which was broader as work and indepen-
dence were addressed: NPM # 12: Transition (percent of adolescents with and with-
out special healthcare needs who received services necessary to make transitions to 
adult health care). The rational for delimiting the scope of this NPM was the extent 
to which it could be measured with an accessible and reliable data source.

Currently, there are 36 states and territories that have selected NPM # 12: 
Transition as a NPM as presented below in Box 1.3.

�Healthy People: National Health Report Cards and CSHCN

Healthy People (HP) reports of 2000, 2010, and 2020 provide the template for guid-
ing and assessing the nation’s progress in achieving health goals and objectives of 
pertinence to the US public [56]. Hence, the HP reports are broad and comprehen-
sive in scope as health issues of concern for the American public across the lifespan 
are addressed. Beginning in HP 2000, objectives for CSHCN were integrated as 
objectives and targets for achievement. The objectives as described below from 
2000 to 2020 were closely linked with the federal legislation Omnibus Budget 
Reconciliation Act (OBRA) (PL 101-239) in 1989 and interagency efforts with the 

Box 1.2 Core Outcomes for CSHCN
No. Core Outcomes

1. Families of SCHCN will partner in decision-making and will be satisfied with the 
services that they receive.

2. CSHCN will receive coordinated, ongoing, comprehensive care within a medical 
home.

3. Families of CSHCN will have adequate private and/or public insurance to pay for 
the services that they need.

4. Children will be screened early and continuously for special healthcare needs.
5. Community-based service systems will be organized so that families can use them 

easily.
6. Youth with special healthcare needs will receive the services necessary to make 

transitions to adult life, including adult health care, work, and independence.

McPherson et al. [48, p. 1539]

C. L. Betz



13

Health Resources and Services Administration’s Maternal and Child Health Bureau. 
Over the years as described below, the refinement of objectives for CSHCN and 
more specifically for HCT has undergone revision.

�Healthy People 2000

Based upon Public Law 101-239 OBRA of 1989, the Title V Programs for Children 
with Special Health Care Needs were now required to develop and implement sys-
tems of care for “… the promotion and provision of family-centered, community-
based, coordinated care for children with special health care needs;” and “outpatient 
and community-based services programs for children with special health care needs 
provided primarily through inpatient institutional care.” Additionally, 30% of the 
funds of the Maternal and Child Health Block Grant Program were to be allocated 
for CSHCN. These new programmatic requirements resulted in the addition of the 
following Healthy People (HP) Objective in 1990 – 17.20: Increase to 50 the num-
ber of States that have service systems for children with or at risk of chronic and 
disabling conditions, as required by Public Law 101-239 [51]. This objective 
reflected the philosophical shift in supporting a different model of care for CSHCN 
that was more family-focused, accessible, and community-based. This model of 
care exemplified the changing patterns of the CSHCN lived experience as the 
advances in medical treatment and interdisciplinary care resulted in improved sur-
vival rates.

�Healthy People 2010

The 2000 HP Objective (17.20) was revised with an operational definition that was 
focused on children rather than the systems of care. This revised HP 2010 objective 
now read: Increase the proportion of children with special health care needs who 
receive their care in family-centered, comprehensive and coordinated systems. Both 
the MCHB and Centers for Disease Control and Prevention collaborated in the 

Box 1.3 States and Territories Selected Transition as a NPM

Alabama, Arizona, Arkansas, California, Connecticut, District of Columbia, Federated 
States of Micronesia, Florida, Georgia, Guam, Hawaii, Illinois, Indiana, Iowa, Kentucky, 
Marshall Islands, Maryland, Massachusetts, Michigan, Minnesota, New Jersey, New 
Mexico, New York, North Dakota, Oklahoma, Oregon, Puerto Rico, Rhode Island, 
Tennessee, Texas, Utah, Vermont, Virgin Islands, Virginia, Wisconsin, Wyoming

US Department of Health and Human Services, Health Resources and Services 
Administration’s Maternal and Child Health Bureau (n.d.)
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revision of this objective. The NS-CSHCN and NSCH, funded by the Health 
Resources and Services Administration’s Maternal and Child Health Bureau, were 
the data sources for measurement of progress as presented in section “National 
Surveys to Monitor Transition Core Outcome for CSHCN” of this chapter [48].

�Healthy People 2020

The transition objective of HP 2020 was revised again as major efforts were made 
to only include objectives that could be measured and compared to measurable out-
comes. Objectives and sub-objectives of previous HP documents were eliminated 
wherein data sources do not exist that enable measurement of progress and/or 
achievement in meeting the stated objectives. Transition is one of the sub-objectives 
(DH-5) of the HP 2020 Disability and Health Topic Areas and states: Increase the 
proportion of youth with special health care needs whose health care provider has 
discussed transition planning from pediatric to adult health care. The data source 
for obtaining measurements of this objective has been the NS-CSHCN, HRSA/
MCHB, and NSCH of CDC. For additional information on data measurement, refer 
to section “Federal Initiatives to Promote Health Care Transition” as changes have 
been enacted to obtain more objective measurement data on this objective.

�National Surveys to Monitor Transition Core Outcome 
for CSHCN

In recognition of the necessity to measure progress with achieving the six core out-
comes, MCHB embarked upon the development of national surveys to monitor the 
national- and state-level progress of children’s health. The NS-CSHCN was initially 
designed to track progress with the five of the six core outcomes (Outcomes 2–6 in 
Table 1.1). NSCH monitored # 1 core outcome (Table 1.1) as well as children’s 
physical and mental health, access to care, and data on the child’s community [20]. 
The evolution of surveys used to collect data on the transition core outcome is 
described below.

�2001 NS-CSHCN Survey Baseline Data of Six Core Outcomes 
for CSHCN

Monitoring systems were established by MCHB to track the progress with meeting 
these outcomes during the forthcoming decade (2001–2010) with two new national 
surveys: the National Survey of Children with Special Health Care Needs 
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(NS-CSHCN) and the National Survey of Children’s Health (NSCH). NSCH was 
used to measure progress with Core Outcome 1; NS-CSHCN measured the remain-
ing five core outcomes [48]. The 2001 National Health Interview Survey (NHIS) 
was employed initially to gather data on Outcome 1.

For each of the outcomes, criteria were operationalized that had to be met to be 
considered achieved as indicated by survey respondents for youth ages 13–17 years. 
For Outcome 6, respondents needed to affirm the following two components:

	1.	 Received transition guidance and support

	(a)	 Doctors discussed changes associated with adulthood.
	(b)	 Plan developed to address changing needs.
	(c)	 Transfer of care to adult providers discussed.

	2.	 Received vocational/career training

As noted in the baseline data gathered for the six core outcomes, Outcome 6 was 
the least achieved of all of the outcomes (Table 1.1).

Table 1.2 presents the findings associated with the components of the transition 
core outcome reported from the 2001 NS-CSHCN Survey. Less than 20% (15.3%) 
of respondents indicated having received guidance as described in component 1; 
25.5% replied that vocational/career training had been received (Table 1.2).

Additional analysis of this data was reported as associated with race/ethnicity. 
There were significant differences by race/ethnicity of those who reported doctors 
discussed changes associated with adulthood. Just 31.6% of Hispanic respondents 
reported these discussions with their physicians compared to 52.1% non-Hispanic 
whites, 49.9% non-Hispanic blacks, and 49.9% non-Hispanic other race/ethnicity 
(p = .00016) [42]. Other ethnic/racial significant differences in patterns of responses 
were noted as well. When asked if discussion had ensued about the transfer to adult 

Table 1.1  Core outcomes for CSHCN

No. Core outcomes

Baseline data 2001 
NS-CSHCN and 2001 NHIS 
meeting outcome criteria

1. Families of SCHCN will partner in decision-making and 
will be satisfied with the services that they receive

57.5%

2. CSHCN will receive coordinated, ongoing, 
comprehensive care within a medical home

52.6%

3. Families of CSHCN will have adequate private and/or 
public insurance to pay for the services that they need

59.6%

4. Children will be screened early and continuously for 
special healthcare needs

51.6%

5. Community-based service systems will be organized so 
that families can use them easily

74.3%

6. Youth with special healthcare needs will receive the 
services necessary to make transitions to adult life, 
including adult health care, work, and independence

5.8%

McPherson et al. [48, p. 1539]
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providers, non-Hispanic blacks (38.1%) and non-Hispanic whites (40.6%) differed 
significantly from Hispanics (56.4%) and non-Hispanic others (58.8%) (p = .03).

The percentage of older adolescents (16–17 years) (19.5%) reporting affirma-
tively to meeting the transition core outcome was significantly higher than for 
younger adolescents (13–15 years) (12.9%) (p = .001). Significant differences were 
reported for adolescents meeting the transition core outcome who reported having a 
medical home (20.1%) compared to those who did not (11.4%) (p = .000) [42].

�2005–2006 NS-CSHCN Survey Findings

Data were gathered again with the 2005–2006 NS-CSHCN Survey to assess the 
extent to which progress had been achieved with the six core outcomes. Core 
Outcome 6 was measured differently in the 2005–2006 Survey. There were varia-
tions in the item measuring the transition outcome. The vocational and career train-
ing component was excluded and discussion about health insurance coverage was 
added [43]. Queries were added about encouraging the youth to self-manage and 
assume responsibility for their care needs, and future planning for health needs as 
an adult was explicated. As with the earlier 2001 NS-CSHCN Survey, all elements 
had to be met to affirm the youth had received transition guidance and support: (a) 
transfer of care to adult providers; (b) doctors discussed changes associated with 
adulthood; (c) changes with insurance coverage as an adult; and (d) assumption of 
self-management responsibilities encouraged. Findings associated with the transi-
tion outcomes were as presented in Table 1.3.

As with the earlier national survey, NS-CSHCN, the transition core outcome 
lagged behind the other CSHCN core outcomes. However, comparisons between 
the earlier 2001 NS-CSHCN and 2005–2006 NS-CSHCN are difficult to make as 
the items were changed during the interim period of time. Of note, significant dis-
parities were again found among groups surveyed. Findings revealed that 47.6% of 
non-Hispanic white youth, ages 12–17, attained the transition core outcome com-
pared to 28.7% non-Hispanic black youth and 26.3% Hispanic youth. The odds of 

Table 1.2  Transition core outcome and components based on the 2001 NS-CSHCN Survey

Percent achieved

YSCHN achieved transition core outcome 5.8%
Components
Received guidance pertaining to healthcare aspects of 
transition

15.3%

Transfer of care to adult providers discussed 41.8%
Doctors discussed changes associated with adulthood 50%
Plan developed to address changing needs 59.3%
Received vocational/career training 25.5%

McPherson et al. [48]
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not achieving the transition core outcome was 1.5 and 1.43 times greater (p ≤ .05) 
for non-Hispanic black and Hispanic youth, respectively [43, 44]. A number of fac-
tors were identified as contributory to these disparities, which included access to 
health insurance, living in low-resourced communities, and sociocultural factors 
such as educational level and attitudes toward future planning and healthcare 
providers.

�2016 National Survey of Children’s Health Findings 
on Healthcare Transition Planning

In 2016, the National Survey of Children’s Health (NSCH) was conducted that gath-
ered data from a representative national survey of 50, 212 children and youth, 
0–17 years, of whom 20, 708 were ages 12–17. The 2016 NSCH integrated for the 
first time previous NSCH and National Survey of Children with Special Health Care 
Needs (NS-CSHCN). This survey was designed to collect comprehensive data on 
children’s and youth’s physical and mental health, demographic data including par-
ents/caregivers and the child’s social network (i.e., school and community) [20]. 
Items included queries pertaining to children and youth with special healthcare 
needs such as health insurance, access to care, and chronic care management.

Data on the progress of facilitating the HCT of adolescents with/without SHCN 
were gathered as well. Parents/caregivers of adolescents ages 12–17 were asked 
questions that corresponded with the NPM and the 2011 Clinical Report guidelines 
[38]. The measure of transition planning as reported in the 2016 NSCH is a compos-
ite score based on the four survey items: (a) speaking privately with the provider 
during the preventive care visit; (b) transfer of care to adult provider; (c) changes 
associated age 18 (in some states, considered the age of majority); and (d) self-
management instruction. Items c and d were combined for data analysis purposes as 
“provider active work with youth” [38, p. 3]. The scoring of youth as receiving HCT 
services was based upon affirmative responses to all three items. Findings revealed 
17% of YSHCN and 14% of youth without SHCN received all elements of 

Table 1.3  Transition core 
outcome based on 2005–2006 
NS-CSHCN Survey

Percent achieved

YSCHN achieved transition core 
outcome

41%

Components
Transfer of care to adult providers 42%
Doctors discussed changes 
associated with adulthood

62%

Changes with insurance coverage 
as an adult

34%

Assumption of self-management 
responsibilities encouraged

78%

Lotstein et al. [43]
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HCT. Higher percentage of YSHCN (23%) and those without SHCN (18%) ages 
15–17 received HCT services as compared to those age 12–14 years. Those who 
reported receiving care coordination and written care plan were more likely to 
report having received HCT services [38]. As the NSCH findings demonstrate, 
much work is needed to ensure that all youth receive the HCT services needed to 
facilitate their uninterrupted transfer of care to adult services and to have them well 
prepared to function as informed, literate consumers of health care and to function 
independently as possible in managing their own healthcare needs.

�Federal Initiatives to Promote Healthcare Transition

Beginning in the late 1990s, the Health Resources and Services Administration’s 
Maternal and Child Health Bureau allocated funding to support the development of 
community-based HCT demonstration projects and national resource centers. This 
section provides an overview of those efforts that have been undertaken for the past 
two decades.

�Healthy and Ready to Work

In the mid-1990s the Division of Children with Special Health Care Needs, Maternal 
and Child Health Bureau, launched a national initiative in HCT, entitled Healthy 
and Ready to Work (HRTW). The initial effort was directed to funding innovative 
community-based pilot programs in HCT. Each of the funded projects was involved 
with outreach training for interdisciplinary colleagues from health and non-health 
organizations, provision of technical assistance to interagency providers, and devel-
opment of HCT resources for dissemination to diverse constituents that included 
adolescents with SHCN, families, service providers, and policymakers. Each of the 
projects was unique in their goals and objectives although they shared commonali-
ties of purpose. Two cycles of funding were available for these early pilot projects. 
It was during this time funding was allocated for a national HCT resource center. 
This first center, Healthy and Ready to Work (HRTW) National Center, was estab-
lished in 2001 and was the precursor resource center of Got Transition.

�National Resource Center for HCT: Got Transition

Got Transition serves as a comprehensive HCT resource center funded by the 
Maternal and Child Health Bureau. Its website contains resources for youth and 
families, researchers and policymakers, and healthcare providers. Got Transition 
staff are active in the development and dissemination of HCT resources, compiling 
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a repository of HCT evidence and research conducted and providing technical assis-
tance to systems of care in developing HCT service models. Got Transition in con-
junction with the Maternal and Child Health Bureau has undertaken policymaking 
efforts to promote the development of HCT services within the pediatric systems of 
health care.

Of relevance to the development and implementation of HCT services in health-
care service setting is a guideline template to provide guidance in the elemental 
components of establishing a model of care. This guideline template is referred to 
as the Six Core Elements of Transition 2.0 (Got Transition, 2014). The Sixth Core 
Elements include (a) the establishment of a HCT policy that specifies the bench-
marks of services provided; (b) establishment of a monitoring system that enables 
tracking of the youth’s and young adult’s progress in achieving HCT predetermined 
goals; (c) use of a transition readiness assessment to monitor acquisition of HCT 
skills and knowledge; (d) development, implementation, and evaluation of HCT 
adolescent-centered plan that is based upon individualized needs focused on the 
transfer of care process; and (e) initiation of the transfer process that includes the 
confirmation that care has been transferred and established with adult providers.

�Development of the HCT Field of Science and Practice

�Healthcare Transition Research Consortium

In 2008, a group of colleagues, the early “pioneers” in the field of HCT, understood 
the wisdom and necessity of networking together and creating a forum wherein their 
work, questions, and experiences could be shared. These early visionaries were led 
by Maria E. Diaz-Gonzalez de Ferris, MD, MPH, PhD, and David L. Wood, MD, 
MPH, and under their leadership established the Health Care Transition Research 
Consortium (HCTRC). Initially, conference calls were scheduled to informally 
share information and provide updates pertaining to research and practice efforts. 
Concomitantly, small gatherings were held at the University of North Carolina, 
Chapel Hill, to discuss HCT topics of interest and current research projects 
underway.

Four year later, in 2012 HCTRC partnered with the Baylor College of Medicine 
and Texas Children’s Hospital that had been hosting, under the leadership of Dr. 
Albert Hergenroeder, the annual HCT conference entitled Chronic Illness and 
Disability Conference: Transition from Pediatric to Adult-Based Care since 1999. 
That partnership enabled the hosting of the annual HCTRC Research Symposium 
held in conjunction with the annual Transition from Pediatric to Adult-Based Care 
conference. The symposium draws well-known international and national speakers 
to present their research and network with one another. It is the only research forum 
in the United States devoted solely to HCT. Another research forum, inspired in part 
by the HCTRC Research Symposium, has now been hosted in Switzerland.
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Under the leadership of HCTRC members, a number of endeavors have been 
undertaken to promote the relevancy and importance of HCT as well as direct atten-
tion to this field of practice and research. Under the editorship of Drs. Wood, Ferris, 
and John Reiss, (inaugural members of HCTRC and early HCT “pioneers”) an 
entire issue entitled Youth Health Care Transition was published in the International 
Journal of Child and Adolescent Health. This publication was a landmark develop-
ment as it was the first time that an entire issue had been published on the topic of 
HCT which was composed of 16 review and research articles.

Other articles were published by the HCTRC Consortium, which included 
HCTRC HCT model to guide practice and research [11] and Delphi survey to iden-
tify HCT outcomes [24]. Each year HCTRC sponsors a Special Interest Group, 
Health Care Transition, and Self-Management at the annual Pediatric Academic 
Societies meetings. Other ongoing activities include monthly conference calls 
involving Consortium members nationally and internationally that enable them to 
share their work, updates, and pending events of interests and information about the 
annual HCTRC Research Symposium.

This consortium has done much to foster the development of the field of practice 
and research through these activities. HCTRC has been the sole network dedicated 
solely to a number of efforts to realize its mission. HCTRC has been engaged in 
promoting dissemination of research currently produced, facilitating updates on 
current developments in the field of HCT as it pertains to legislative, policymaking, 
and research initiatives and enabling networking among colleagues involved with 
HCT research, quality improvement, and scholarly efforts.

�State of Research, Clinical Practice, and Beyond

In 2004, the first comprehensive narrative HCT review of literature was published. 
This early review covered a span of 21 years from 1982 to 2003 and included 43 stud-
ies. These early studies lacked rigorous designs and methodology. The research 
designs were primarily descriptive; none of the studies included comparison or control 
groups. None of the studies reported the use of tools with needed psychometric mea-
surements of validity and reliability. The topical foci of studies of this review exam-
ined adolescent and parental HCT needs, HCT barriers, and transfer criteria. However, 
these studies represented the emerging field of practice and science and provided early 
guidance and recommendations for subsequent practice and research [10].

Since that early narrative review, the volume and quality of research conducted 
are apparent with the publication of HCT systematic reviews that provide critical 
analyses of HCT studies on selected topics (i.e., examination and analysis of HCT 
outcomes). A recent review of systematic reviews reported a total of 37 systematic 
reviews involving 71 studies that met eligibility criteria that have been conducted to 
date since 2004 [27].

Major findings of the review reported the following: More than half of the 
reviews have been published since 2014. Quantitative synthesis was lacking in 
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all but one of these reviews; one review reported meta-analysis of four studies 
within the larger review that was qualitatively focused [63]. Using the AMSTAR 
criteria for assessment of the quality of the reviews, 12 of the 37 studies were 
considered to be high-quality reviews [65]. Four randomized control trials were 
reported in reviews. The reviews represented divergent areas of focus. Although 
20 of the 37 were not diagnostic focused, of those that were, type 1 diabetes was 
the focus of 7 reviews, and 2 were conducted on mental health. Exploration of 
transition interventions was conducted in 14 reviews. As noted, 14 (19.7%) of the 
71 studies addressed interventions associated with adult care following the trans-
fer of care.

The limitations evident in the reviews were the variability in the quality of the 
reviews. Several components considered essential in quality reviews were missing 
such as publication bias, quality assessment metrics of studies reviewed. Just one of 
the reviews was registered in PROSPERO, a website that provides a listing and 
status report of systematic reviews being conducted.

A recent systematic review with updated examination of HCT outcomes follow-
ing an earlier systematic review was conducted by the members of the authoring 
team with studies published between May 2016 and December 2018 [25, 62]. 
Nineteen studies were included in this review. Examination of the HCT interven-
tions was based upon the 2018 AAP/AAFP/ACP Clinical Report Guidelines [69]. 
The studies included in this review reflected an international perspective as five 
(26%) were conducted in the United States, four in Australia, three in Canada, and 
two in the Netherlands. As reported in the Hart et  al. review [27], the most fre-
quently cited condition reported was type 1 diabetes. Other chronic conditions 
reported were congenital heart disease, inflammatory bowel disease, juvenile idio-
pathic arthritis, and kidney transplants. The Triple Aim framework was used to 
report outcomes [70]. The following positive outcomes were reported according to 
this framework: population (11; 65%); patient experience (1; 5%); and utilization of 
care (6; 60%). All studies reported the transfer of care assistance; nearly all referred 
to one transition planning activity (i.e., patient education; medical summary) and 
integration into adult care (i.e., follow-up on first appointment with adult provider).

The Effective Public Health Practice Project Quality Assessment Tool for 
Quantitative Studies to assess the quality of studies is included in the review [68]. 
Study strengths were reported as follows: two studies as strong (11%); ten studies 
as moderate (53%) and seven as weak (37%). Noteworthily, 74% of the studies did 
not report the psychometrics of the tools used for measurement; 58% did not have 
sufficient controls for confounding variables (i.e., lack of randomization).

As evident with the growing body of HCT literature, the studies being reported 
are contributing to an improved understanding of the phenomenon of HCT. As this 
body of evidence evolves, issues as to the design and implementation of strategies 
that effect positive biopsychosocial and health outcomes for adolescents and young 
adults with chronic conditions will be better understood. As reported in the most 
current reviews of the literature, the science is slowly emerging that will assist with 
the development of service models that improve outcomes of care, are cost-effective, 
and meet with the satisfaction of the consumers who use them [70].
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�Conclusion

This chapter provided an overview of the development of the healthcare transition 
field of practice and science since its initial emergence as a service need for the 
growing population of adolescents and young adults with chronic conditions and 
disabilities 30 years ago. As has been detailed in this chapter, government invest-
ment, visionary leadership, and the advocacy and support of professional medical 
associations were pivotal agents of change in providing the impetus needed in fos-
tering the growth of this important area of practice and research. As delineated in 
this chapter, the past efforts recorded here have led to the steady movement forward 
in shaping new and innovative models of service that will better serve this popula-
tion of youth and young adults.
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Chapter 2
Transition Research: Approaches 
to Measurement and Outcomes

Cory Powers and Cynthia D. Brown

�Introduction

In 1989, the Surgeon General of the United States, C. Everett Koop, MD, convened 
a conference to address the needs of the growing population of adolescents and 
young adults (AYA) with special healthcare needs as they transitioned from pediatric 
to adult health care [1]. In this report, it was noted that there was a lack of research 
to define optimal landmarks and timing of transition readiness. In addition, the 
research infrastructure did not exist to examine the outcomes after transition [1]. 
Over the ensuing decades, and as health care for AYA improved, the number of indi-
viduals entering the adult healthcare system with chronic illness has continued to 
increase. In the most recent National Survey of Children’s Health (NSCH) performed 
in 2017–2018, 13.6 million children (18.5%) were identified as having a special 
healthcare need defined as “increased risk for a chronic physical, developmental, 
behavioral, or emotional condition and who also require health and related services 
of a type or amount beyond that required by children generally.” Moreover, almost 
25% of households had more than one child with special healthcare needs [2]. 
Despite more than three decades since the original Surgeon General’s call to action 
on transition needs, most youth fail to have appropriate transition support. In the 
NSCH, only 17% of youth with special healthcare needs and 14% of youth without 
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special healthcare needs reported receiving transition services from their healthcare 
provider (HCP) [3]. In addition, research into best practices and outcomes around 
transition continue to be lacking. This review will outline the current state of knowl-
edge regarding measurement of transition readiness in AYA and outcomes of transi-
tion framed in the context of the quadruple aim for quality improvement: improving 
patient experience, improving health outcomes, lowering cost of care, and improving 
provider experience (Fig. 2.1) [4]. The review will also highlight ongoing areas of 
need for a future research agenda for AYA transitioning to adult care.

�Overview of Qualitative Research in Transition Medicine

Qualitative research relies on the systematic collection and analysis of information 
derived from observation or interviews [5]. For many individuals in the medical sci-
ences, the performance and interpretation of qualitative materials have been difficult 
to conceptualize and integrate into the research portfolio. Qualitative research is 
more often utilized in the social sciences and, when considering transition practices, 
can be utilized to help understand patient, family, and provider values and experi-
ences at the time of transition from pediatric to adult care. Understanding the tools 
used in qualitative research can be important for assessing quality of care and help 
explain variations in care provision. Characteristics of qualitative research compared 
to quantitative research are outlined in Fig. 2.2. Qualitative research has the advan-
tages of taking an in-depth, personalized assessment of a problem in a holistic man-
ner. Some of the common scenarios when qualitative methods are applied include 
sensitive topics of research, unexplored areas of research, need to understand the 
lived experience of individuals, and in-depth assessment of a program or interven-
tion [6]. Qualitative methods can also be combined with quantitative assessments in 
a mixed-methods approach to further inform decision-making. Qualitative research 
theory is detailed and is the basis of significant study beyond the scope of this review.

Improved patient
experience Better health outcomes

Quadruple aim

Improved provider
experience Lower cost of care

Fig. 2.1  Quadruple aim for quality improvement in health care. The goal of the quadruple aim is 
to improve quality of care by improving patient experience, improving provider experience, pro-
viding better health outcomes, and lowering cost of care. (Adapted from Bodenheimer and 
Sinsky [4])
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The most commonly used tools in qualitative research include interviewing, 
observation, and analysis of documents [5]. Interview-based methods can be semi-
structured or in-depth and can be done one-on-one or in focus groups. Before 
engaging in interview-based methods, the interviewer should be trained in the con-
duct of these interviews within the context of qualitative research in order to maxi-
mize data collection and minimize bias. In a semi-structured interview, the researcher 
develops a topic guide with a loose structure of open-ended questions. While the 
researcher desires to cover the proposed questions, there is flexibility to allow the 
researcher to follow a topic of interest as it comes up in the interview. The purpose 
of a semi-structured interview is often to delve into an individual’s experiences and 
attitudes. In a focus group, a trained moderator leads the interview process in a 
group of about ten individuals, although the size of the group may vary based upon 
the question. A focus group provides the benefit of learning from shared experi-
ences within the group and allows collection of a larger amount of data over time 
when compared to one-on-one interviews.

Observational methods are often utilized for assessment of a practice, such as 
delivery of care or in an organizational setting. Observation can also be used to 
evaluate the behavior of individuals in different situations rather than relying on 
interview reports alone. To perform qualitative observational research, the researcher 
needs to determine the level of participation prior to engaging in the research and 
also consider how the act of observation may change behavior, a phenomenon 
known as reactivity [6]. Finally, the narrative review of previously collected docu-
ments is another common way of performing qualitative research. In health care, 

Quantitative
research

Qualitative
research

Depth

Person-centered

Contextual

Inductive

Breadth

Variable centered

Decontextual

Deductive

Fig. 2.2  Comparison of 
qualitative and quantitative 
research. (Adapted from 
Padgett [6])
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this may include medical record review but can also include documents used in 
daily work to better understand the process of care delivery.

The purpose of qualitative research is not to generate numeric data; rather quali-
tative research is often used to generate a more holistic overview of a topic through 
textual analysis. There are robust methods for codifying and analyzing the collected 
texts, and often qualitative data analysis (QDA) software is used to standardize the 
analysis. The purpose of QDA is to systematically identify common themes or cat-
egories across participants that can be used in turn to develop a theoretical frame-
work that allows the investigator to identify patterns and develop explanatory 
models. A number of qualitative studies have been performed over the years in the 
area of transition models for AYA with many of these focusing on the experience of 
the patient, his or her caregivers, and the healthcare providers.

�Qualitative Studies in Transition Research

�Patient and Caregiver Experience of Transition

Numerous qualitative studies have evaluated the experiences of AYA and their care-
givers during the transition from pediatric to adult healthcare services in a variety of 
disease processes. Regarding transition, the most commonly studied diseases 
include type 1 diabetes mellitus, congenital heart disease, cystic fibrosis, mental 
health, and complex healthcare needs such as autism spectrum disorders [7–12]. A 
variety of methods were utilized including semi-structured interviews and focus 
groups. Common themes that arise across multiple studies include preparation for 
transition and transfer, gaining independence and responsibility, and concerns about 
changing relationships and unfamiliar cultures [8, 9]. Regarding transition prepara-
tion and transfer, patients across several studies felt that age alone should not signal 
a readiness for transition and that transition readiness should be the deciding factor 
regardless of age [8, 9, 13]. Practices regarding transition preparation and readiness 
are highly variable among clinics and specialties. In many clinics, healthcare pro-
viders (HCPs) acknowledged that transition and transfer of care occur without for-
malized policies and education, primarily related to lack of time and resources [8]. 
Abrupt transitions were viewed more negatively by AYA, leading to feelings of 
abandonment and resentment. Also, transferring care at times that coincided with 
transitions in other aspects of life (illness, graduation, moving away from home, 
etc.) was viewed by AYA as more stressful [9]. Conversely, transition was typically 
felt by AYA as a natural progression in their level of responsibility and indepen-
dence. Most AYA acknowledged that transition into adult care assumed that the 
individual, rather than the parent, would be the primary person responsible for deci-
sion-making regarding health care. For some, transition was viewed as an important 
milestone in their care and lives; for others, the anxiety associated with transition 
felt overwhelming. AYA also expressed sadness about leaving long-standing and 
trusted relationships with pediatric providers and worry about moving into the adult 
care environment, which was viewed as more clinical and less caring. This was 
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expressed in a variety of ways, including a feeling of “culture shock” with individu-
als having to learn new ways to communicate with their healthcare teams. In AYA 
with chronic conditions that are life-shortening, such as cystic fibrosis or congenital 
heart disease, additional themes emerge around transition, including social isola-
tion, physical incapacity, treatment burden, and the potential need to make different 
choices for career and family compared to healthy peers [10, 14].

The anxiety regarding transition is often heightened in parents who worry about 
their child as he or she learns to navigate the adult healthcare system more indepen-
dently. Often parental anxiety is perceived by HCP as greater than that of the tran-
sitioning AYA. Moreover, within adult care, the parent often becomes relegated to 
the sidelines after being the primary point of contact throughout a child’s life prior 
to transition. Parents may not trust their AYA to take on the roles and responsibilities 
of an adult and worry that they would not receive health-related information to 
assist their child in navigating the adult healthcare system. Parents also have trusted 
relationships with pediatric care providers that they will be leaving behind. In adult 
care, the parent is not likely to develop the same level of trust given the shift in focus 
of care and the growing independence of the AYA. Parents are also more likely to 
worry about the quality of care received in the adult health system.

�Provider Experience of Transition

For HCPs, the qualitative research on transition sometimes differs between pediatric 
and adult care providers. Pediatric providers are much more likely to believe that 
transfer of care should not be based upon age alone, but rather milestones of devel-
opment. In contrast, adult HCPs often feel that a policy regarding the age of transi-
tion helps create a more well-defined set of expectations around transition [8, 12]. 
Both pediatric and adult providers note that parents are more resistant to transition 
than the young adult (YA) [8, 12]. Adult HCPs note that the transition into the adult 
healthcare system is difficult at times because AYA are perceived as being “overpro-
tected” in the pediatric environment and may not be fully aware of their health 
condition [15]. Both pediatric and adult HCPs agree there are a variety of paths for 
transition and sometimes the lack of availability of adult HCPs limits the ability to 
transition [16]. In addition, the perceived differences in the healthcare environment 
can also be a barrier to transition, with the adult environment perceived as more 
business-like and less holistic [17].

�Using Qualitative Outcomes to Guide Transition Programs

Given the themes noted in qualitative studies of transition, multiple recommenda-
tions can be made to guide development of transition programs and future research. 
As the AYA plans for transition, there are many challenges faced by the AYA and 
their caregivers. An initial recommendation based upon qualitative findings is that 
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programs should develop written transition practices and policies that are shared 
with AYA and their caregivers. This is the first key tenet of the Got Transition pro-
gram, a transition readiness program developed by the National Alliance to Advance 
Adolescent Health (https://www.gottransition.org/six-core-elements/). In addition, 
AYA should be evaluated for transition readiness at regular intervals, and transfer 
plans can be individualized with input from AYA and caregivers. A common finding 
of the qualitative research was that age should not be the primary arbiter of transfer 
of care, but rather should be one of the many factors considered when an individual 
transfers to adult care. In AYA who are struggling with self-management skills, 
additional time for education and support may be required prior to transfer. The 
AYA may benefit from more one-on-one guidance from a member of the pediatric 
team, such as a nurse with specific training on transition readiness. Future qualita-
tive studies may be focused on how AYA, caregivers, and HCPs experience pro-
grams that have been developed for transition. Other areas for qualitative research 
include quality improvement within the transition program, better understanding of 
how transition programs can prepare AYA for adult life outside of the healthcare 
transition (school, career choices, relationships), and assessing the needs of the 
AYA regarding inpatient care as a facet of transition. In addition, the qualitative 
assessment and development of group transition programs for AYA with chronic 
illnesses could be explored. Another avenue for future research is to employ mixed-
methods research combining qualitative and quantitative research. One example of 
this would be determining how an AYA perceives transition and how this impacts 
specific health outcomes after transition.

�Overview of Quantitative Research in Transition Medicine

Quantitative research forms the basis of most research that is performed in medi-
cine. It involves the systematic collection of variables that can be quantified for 
determination of the effect on specific outcomes utilizing statistical analysis. 
Quantitative research can be performed in many ways, including observation or 
measurement of the effects of an intervention. Data can be collected prospectively 
or retrospectively. Individuals or groups of individuals can be randomized to receive 
an intervention and may or may not be blinded to the intervention that is occurring. 
In the realm of transition medicine, some specific tools have been developed to 
measure transition readiness. In addition, transition programs, usually at a single 
center, have been studied to assess the effects of these programs on outcomes. 
Common outcome measures for quantitative transition research can include a vari-
ety of clinical measures that can be general (patient and parent satisfaction, hospi-
talizations, successful transfer, or care) or disease-specific (hemoglobin A1C in type 
1 diabetes mellitus, graft failure in kidney transplantation, or lung function in cystic 
fibrosis). In this section, we will review these tools that have been developed and 
some of the measurable outcomes that can be used to assess transition success.
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�Tools for Measuring Transition Readiness

Measuring and tracking transition readiness is one of the core principles outlined 
by the National Alliance to Advance Adolescent Health in the Got Transition pro-
gram [18]. Transition readiness can be defined as indicators that an AYA and his or 
her caregivers are prepared to complete the process of transfer into adult care. 
Transition readiness should be measurable with components that are modifiable 
with intervention or education and can be tracked over time [19]. Multiple transi-
tion readiness assessments have been developed, and some have been modified for 
disease-specific assessment of transition readiness. However, most available tools, 
including the transition readiness assessment available at Got Transition, have not 
been externally validated [18]. In a systematic review evaluating the psychometric 
properties of transition readiness questionnaires, ten instruments were included in 
the analysis; however, many of these reported limited validity and reliability data, 
often based on one study [19]. Some questionnaires have been validated as disease-
specific measures in cystic fibrosis, kidney transplant, liver transplant, sickle cell 
disease, and HIV [19]. Among the generic transition readiness assessments, the 
Transition Readiness Assessment Questionnaire (TRAQ) [20, 21] and the Self-
Management and Transition to Adulthood with Rx  =  Treatment Questionnaire 
(STARx)) [22, 23] are the most frequently used patient-administered instruments. 
The TRxANSITION Index is an alternative instrument administered by a trained 
member of the healthcare team. When the commonly used instruments are com-
pared, the TRAQ focuses on individual behaviors without assessment in disease 
knowledge, whereas the STARx and the TRxANSITION Index both include a com-
bination of behaviors and disease knowledge [24]. Criticisms of current transition 
readiness assessments have included the use of convenience samples for testing and 
validation, lack of diverse subjects, lack of inclusion of stakeholders, and inade-
quate data regarding how the instruments can be utilized to target transition inter-
ventions [19].

�Transition Readiness Assessment Questionnaire (TRAQ)

The TRAQ was developed to measure healthcare behaviors and self-management 
skills that help an AYA successfully transition to adult health care [20, 21]. Its devel-
opment was based upon the stages of change model with two primary domains 
identified through initial factor analysis—Skills for Self-Management and Skills for 
Self-Advocacy [20, 21, 25]. The self-administered questionnaire asks 20 items 
across five areas, including managing medications, appointment keeping, tracking 
health issues, talking with providers, and managing daily activities such as meals 
and cleaning [21]. An AYA can respond in one of five answers as outlined in 
Table 2.1, with a score between 1 and 5 on each item. Total score and domain scores 
are determined by the average overall score and average score within each domain. 
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In a chronic disease population, older age was shown to be associated with higher 
scores, but other variables including insurance status and gender did not [21]. The 
instrument may be given repeatedly every 6–12 months to assess changes in TRAQ 
scores over time. No published data has demonstrated whether longitudinal changes 
in TRAQ scores are associated with outcomes specific to transition, such as success-
ful transfer of care or satisfaction with transition.

�Self-Management and Transition to Adulthood 
with Rx = Treatment Questionnaire (STARx)

The STARx questionnaire was developed with input from AYA, their caregivers, 
and multidisciplinary providers in the United States, England, and Mexico. Over 
1000 AYA with chronic illness from the ages of 8–25 participated in the develop-
ment of the STARx questionnaire over its phases of development. The self-
administered questionnaire has 18 questions scored on a Likert scale from 0 to 5 
over three domains with a total score between 0 and 90 with higher scores indicat-
ing more knowledge of skills deemed important for healthcare transition [22, 23]. 
The three domains assessed include communication with medical providers, dis-
ease knowledge, and self-management. In validation testing, STARx scores corre-
lated positively with TRAQ scores and higher STARx scores were associated with 
greater medication adherence, but not healthcare utilization [22]. A parental ques-
tionnaire has also been developed to assess the parent’s view of AYA readiness for 
transition. Overall, parents score a child’s transition readiness significantly lower 
than the AYA although there is a moderately strong correlation between child and 
parent scores (r = 0.58). The domain with the greatest positive correlation was dis-
ease knowledge, while an AYA and parent were most likely to differ in the area of 
self-management [26].

Table 2.1  TRAQ responses as related to the stages of change model

TRAQ response
TRAQ 
score Stage Definition

No, I do not know how 1 Pre-contemplation No planned change over next 6 months
No, but I want to learn 2 Contemplation Aware a problem exists and intends to 

take action, usually within 6 months
No, but I am learning 3 Preparation Intends to take action within the next 

30 days and report some behavioral steps
Yes, I have started 
doing this

4 Action Has changed behavior within last 
6 months

Yes, I always do this 5 Maintenance Has changed behavior for more than 
6 months

Adapted from Sawicki et al. [20]
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�The TRxANSITION Index

The TRxANSITION Index is a 32-item questionnaire that is administered by a 
trained member of the healthcare team. It evaluates transition readiness across ten 
domains: type of chronic health condition, Rx/medications, adherence, nutrition, 
self-management skills, issues of reproduction, trade/school, insurance, ongoing 
support, and new healthcare providers. Each item is scored as 0, 0.5, or 1.0 based 
upon skill acquisition with a total score between 0 and 10 with higher scores indi-
cating more skills pertinent to transition [27]. This instrument has been given to a 
large cohort of individuals (n = 566) over a period of 10 years who completed the 
survey at least twice, and 232 individuals had more than 2 scores [28]. Factors asso-
ciated with increases in TRxANSITION Index included older age and female gen-
der. However, as individuals age, there are smaller gains in the TRxANSITION 
Index over time. Lower scores were associated with intellectual limitations, living 
farther from the tertiary care center, and having no insurance [28]. Age was also 
associated with skill achievement on subscales of the instrument. When skill 
achievement is defined as the age at which the average subscale score first passed 
75% proficiency, individuals in the youngest category (age 12–14) had early mas-
tery of adherence and ongoing support, but it was not until older ages when issues 
of reproduction (ages 19–20) and self-management skills and insurance (age > 20) 
were achieved [28].

�Evaluation of Transition Interventions or Comprehensive 
Transition Programs

Comprehensive transition programs, such as Got Transition, have been developed at 
the national level, and locally in healthcare institutions, a variety of interventions 
have been implemented to support AYA transitioning to adult care. A large system-
atic review published in 2017 identified 43 studies looking at outcomes of struc-
tured pediatric to adult healthcare transition interventions [29]. Slightly more than 
half were considered moderate to strong in overall quality. Selection bias was a 
prominent issue across included studies as all but five interventions were targeted to 
a single medical condition and most had small sample sizes. Moreover, no studies 
evaluated the experiences of healthy adolescents [29]. The positive outcomes asso-
ciated with structured transition interventions were divided into the following cate-
gories: population health (adherence, quality of life, self-care), experience of care 
(patient satisfaction, barriers to care), and utilization and cost outcomes. Sixty-five 
percent of included studies reported a significant positive outcome [29]. Interventions 
studied varied from transition preparation, often with a focus on self-management 
and disease education, to transfer of care activities including transition clinics or 
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explicit transfer of care plans. A different review noted that testing of healthcare 
transition models remains in an early state of development, particularly with regard 
to design and implementation of high-quality studies, and advocated for funding of 
large multisite studies [30]. Thus, given the limited data available, it is hard to know 
which components of transition programs are the most beneficial in improving 
outcomes.

�Transition Outcome Measures

As comprehensive transition programs are implemented, it is imperative to have 
outcome measures to evaluate the interventions. In prior studies, a variety of out-
come measures have been used and can be framed within the quadruple aim frame-
work as identified previously in Fig.  2.1: health outcomes, patient experience, 
provider experience, and cost of care.

�Health Outcomes

Health outcomes cover a wide range of measures from specific factors around a 
disease state to quality of life and self-efficacy. While the health outcomes that have 
been assessed in transition research can be more generalized, disease-specific out-
comes are more commonly utilized. The largest number of studies of transition 
interventions has been performed in AYA with type 1 diabetes mellitus (T1DM). A 
variety of outcome measures have been assessed for T1DM, including hemoglobin 
A1C, weight, microalbuminuria, and standard eye and foot examinations [29], with 
transition interventions showing an improvement in these measures. In other dis-
eases, the outcomes would be chosen to reflect the clinically important measures for 
maintaining disease control. For kidney or liver transplant, levels of immunosup-
pression have been used [29]. In lung diseases, the outcome measure may be lung 
function in cystic fibrosis [31, 32] or measures of asthma control in youth with 
asthma. For many childhood diseases, transition programs have not been studied 
well. Thus, the best outcome measures are yet to be defined. More generically, 
adherence to prescribed treatments after transition can be assessed by medication-
possession ratios and/or self-report [22, 33].

Patient-reported quality of life (QOL) is a health outcome measure that can be 
affected by transition interventions [29]. A variety of QOL measures have been 
developed and can be generic or disease specific. To assess the effects of a transition 
program, QOL has been measured as an outcome in many diseases. In general, 
transition programs have improved well-being as measured by global well-being 
scores or disease activity scores [29]. As noted in the section above, many transition 
readiness scales measure engagement in care and self-management. A study in 80 
individuals with T1DM demonstrated that a nurse-led transition education improved 
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disease knowledge and ability to self-adjust insulin doses [34]. This intensive pro-
gram included group sessions and required an estimated 12–15 hours per patient 
over a 6-month period. Thus, the time intensity of the program may be difficult for 
other centers to replicate, and whether the improvement could have been realized by 
patients beyond transition age was not explored. In juvenile rheumatoid arthritis, a 
multisite study in the United Kingdom that enrolled 359 patients and families in a 
structured transition program showed improvement in both QOL and measures of 
disease knowledge when assessed over 12 months [35].

Finally, assessing the value of transition programs in preventing excess morbid-
ity or mortality is a possible outcome for transition interventions. In general, small 
sample sizes, single center nature of studies, and short follow-up prevent transition 
programs from determining this effect. One study in AYA with renal transplants 
showed that having a transition coordinator improved graft function and delayed 
time to death [36]. Another study of a transition program in renal transplant at a dif-
ferent institution also showed similar findings of decreased graft loss or death using 
historical controls as a comparator [37]. Both studies were small with ≤20 individu-
als in the intervention groups, and the comparison group in each was a historical 
control [36, 37]. Thus, care should be taken in interpretation of these results given 
advances in medical care over time that could explain differences in outcomes.

�Patient Experience

A second goal of the quadruple aim is to improve patient experience through struc-
tured transition programs. Some studies have evaluated internally developed sur-
veys, specifically given for the purpose of assessing their programs, and have shown 
improved patient satisfaction regarding transition preparation and transfer of care 
[38–41]. A specific instrument called “Mind the Gap” has been developed for 
assessing patient satisfaction with transitional care in the pediatric environment 
prior to transfer [42]. The instrument was originally developed for use in patients 
with juvenile rheumatoid arthritis but has since been adapted for use in other disease 
states. This instrument has versions for both the parent (27 items) and adolescent 
(22 items) and asks questions across three domains: environment, provider charac-
teristics, and process issues. Individuals are asked to rate their perception of current 
care on a 1–7 Likert scale and also to rate what his or her expectations of “best care” 
would be. The “gap” is the difference between current and best care on each item 
[42]. A score of 0 reflects no gap (i.e., no difference between current care and best 
care), whereas a positive score would indicate that current care is not rated as highly 
as perceived best care, hence the gap. Negative scores are possible and would indi-
cate that current care exceeds what is expected of best care [42]. Examples of ques-
tions in each domain are included in Table 2.2. In the initial survey development in 
juvenile rheumatoid arthritis, parents reported larger gaps compared to their AYA, 
particularly in the domains of environment and process issues, although median 
gaps for all domains were 1 point or less [42]. In a study in the United Kingdom, the 
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Mind the Gap survey was given at 4 time points to a cohort of 374 individuals with 
one of three diagnoses (autism spectrum disorder, cerebral palsy, or T1DM) [43]. 
Over the time period of interest, 54% of individuals transferred into adult services 
and an additional 28% transferred into primary care. It was also noted that the par-
ent’s satisfaction (the gap) was worse than that of the AYA [43]. At baseline, the gap 
between the differing diagnoses was similar but did worsen at subsequent visits for 
both cerebral palsy and autism spectrum disorders [43]. Perhaps this reflects an 
adult healthcare system that is more available and prepared to accept some chronic 
diseases (T1DM) over more complex childhood diseases (cerebral palsy, autism 
spectrum disorder).

�Healthcare Utilization

The third aspect of the quadruple aim is to understand how transition programs 
affect healthcare utilization and costs to the healthcare system. Less data is avail-
able to assess this aim. Large-scale transition programs can be costly requiring the 
dedication of a team member, typically a nurse, to administer the program. The 
direct benefits to the health system can be difficult to ascertain. When costs are 
considered, very few publications have reported on this outcome. In T1DM, indi-
viduals in a young adult clinic for those between ages 15 and 25 had fewer admis-
sions for diabetic ketoacidosis than those not served by these services. This 
difference led to an estimated hospital savings of $130,500 yearly after accounting 

Table 2.2  Sample question from “Mind the Gap” transition satisfaction survey

Domain Sample questions

Managing the 
environment

Has a physical environment that caters for my (son/daughter’s) age group 
(e.g., appropriate decoration, teenage magazines)
Does not waste my (son/daughter’s) time at the clinic
Provides appointments that are convenient for me (and my son/daughter)
Provides opportunities to meet other parents of young people with disease 
state (parent only)

Provider 
characteristics

Allow me (my son/daughter) to decide who should be in the examination 
room
Has staff who are very knowledgeable about disease state and the latest 
treatment
Has staff who know me (my son/daughter) well
Provides me with honest explanations of my son/daughter’s condition and 
treatment options, including side effects (parent only)

Process issues Has a named member of the staff who is responsible for coordinating my 
(son/daughter’s) care
Helps me (and my son/daughter) plan for my/their future
Helps me (and my son/daughter) prepare for my move to adult services
Helps me support my son/daughter’s independence (parent only)

Adapted from Shaw et al. [42]
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for the salary of the nurse educator [44]. In one study of renal transplant patients, 
there was no difference in yearly cost per patient in those who had undergone the 
transition program vs. the cost estimates of historical controls [37]. However, the 
authors asserted that the transition program led to less graft loss; thus it was cost-
effective as the cost per patient would be lower than the cost of sustaining someone 
on dialysis [37]. In a study in the United Kingdom, transfer of care to adult services 
resulted in an overall drop in yearly median expense to the healthcare system by 
£302, although this was not statistically significant [43]. In this analysis, poten-
tially beneficial factors associated with transition were assessed for cost-effective-
ness. While some features were felt to be potentially beneficial, the conclusion of 
this analysis was that these services were unlikely to reduce costs to the National 
Health Service and could actually increase them [43]. Other studies have shown 
that participation in a transition program led to fewer hospitalizations and greater 
engagement with adult healthcare services. In one study of 72 AYA with inflamma-
tory bowel disease, the individuals who participated in the transition program had 
fewer hospitalizations and emergency surgeries [45]. A historical control was uti-
lized; thus, differences in care or practice of health care during this time is a con-
founding variable. In order to attempt to control for time of follow-up, 
hospitalizations and surgeries were limited to the 2 years after transition in both 
groups [45]. In T1DM, a young adult clinic for individuals aged 15–25 utilized a 
diabetes educator as a transition coordinator and enrolled 191 individuals in the 
program [46]. Over the period of the program, hospital admissions for diabetic 
ketoacidosis decreased by 33%, and for those hospitalized, the length of stay 
decreased by 1.1 days [46]. Regarding engagement in care, individuals who partici-
pated in a transition program had higher rates of attendance at adult care appoint-
ments [40, 45–48]. In addition, studies have demonstrated that a structured 
transition program led to a decrease time to the first appointment in adult care and 
fewer lapses in care [49–51].

�Provider Experience

Provider experience has been added to the quality improvement framework to 
become the fourth aim in the quadruple aim [4]. At this time, there is no specific 
data available regarding provider experiences with transition programs. In the era of 
increasing time demands on physicians and team members, assessing the impact of 
implementing transition programs will be important for the future of these pro-
grams. It is well-known that physician and nursing burnout is an increasing problem 
in health care. Implementing the six core elements of transition could add extra time 
to a clinical visit as well as additional documentation. In the development of pro-
grams, care should be taken to include all team members and patient-family part-
ners to co-produce a transition program that will be both beneficial and efficient. 
Developing these programs will also require resources and support from the 

2  Transition Research: Approaches to Measurement and Outcomes



40

healthcare system to ensure that the burden of implementation does not fall onto 
individuals who may be overburdened. Future research should be performed to 
assess the experience of transition programs from the provider standpoint as well.

�Future Research Agenda

With an ever-expanding population of AYA with chronic illnesses of childhood age-
ing into the adult healthcare system, transition from pediatric to adult healthcare 
services is a growing field. As the six core elements of transition are implemented 
more broadly and in a greater number of clinics, many questions remain unan-
swered. Most studies are single-centered and often study only a single disease state. 
To generate a more comprehensive body of transition research, a recent statement 
published by the American Academy of Pediatrics, the American Academy of 
Family Physicians, and the American College of Physicians outlined key factors 
that should be addressed in future research into transition. These include incorporat-
ing all three components (transition preparation, transfer, and integration into adult 
care) of transition into study design and evaluating both processes and outcomes 
[52]. Future outcomes from transition research should be couched in the quadruple 
aim framework, including population health outcomes, patient experience, and uti-
lization and cost savings [52], but also including provider experience. Long-term 
outcomes of transition programs have also not been evaluated. National health sur-
veys are encouraged to also help frame transition research. The Cochrane 
Collaboration also highlighted areas for transition research focusing on study design 
and methods that can lead to better knowledge around transition practices, particu-
larly which elements of an intervention contribute to its effectiveness [53]. 
Multicenter and innovative study designs, including pragmatic trials, should be con-
sidered in future study design. In addition, future research needs to be more trans-
parent about inclusivity to ensure that a wide range of ethnicities and socioeconomic 
backgrounds are recruited into studies of healthcare transition.

�Conclusion

Transition research encompasses a wide body of potential study designs and out-
comes. At present, much remains to be done to fully understand best transition prac-
tices and their impacts on outcomes on AYA, both with and without chronic illness. 
Qualitative studies can inform development of transition programs and lead to 
future quantitative outcome measures. Developing tools that are validated and reli-
able to measure factors within transition such as transition readiness and transition 
satisfaction helps researchers as they plan future trials. Framing outcomes in the 
quadruple aim framework is beneficial to understand the current state of the litera-
ture and inform future research.
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Chapter 3
Training Trainees: Creating a Better 
Workforce to Support Transition Care

Rachel Quaney and Stephen Kirkby

�Importance of Teaching Healthcare Transition

Advances in recent decades have allowed children with chronic disorders to sur-
vive much longer than previously, often reaching adulthood. Patients with tradi-
tional pediatric diseases, who in prior years may have remained under the care of 
pediatric teams until end of life, now need to transition care to adult providers. 
Increasing recognition of the importance of the healthcare transition process, as 
well as the pitfalls, has led various medical organizations to issue formal recom-
mendations. Most notably, a clinical report issued by the American Academy of 
Pediatrics (AAP), American Academy of Family Physicians (AAFP), and American 
College of Physicians (ACP) has undergone multiple iterations in its quest to delin-
eate the need for healthcare transition programs and the recommended pro-
cesses [1–3].

Despite several decades of attention being paid to this process of transition, prog-
ress has been slow, and implementation has remained low. Reasons cited for low 
rates of transitional programs are varied, including lack of comfort with or training 
in congenital and childhood disorders, lack of time or reimbursement, uncertainty 
regarding roles and responsibilities, difficulty navigating systems issues and 
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transition coordination, addressing psychosocial needs and patient maturation, and 
mediating family involvement [4–6]. Despite transition guidelines being available 
almost two decades ago, these issues continue to be mentioned by practicing physi-
cians [1, 7]. Based on how long transition guidelines have existed, one would think 
that training programs would have well-established transition curriculums and 
therefore newer graduates would be better equipped to tackle these challenges. 
However, the review of medical education does not corroborate this assumption. In 
fact, very few residents and fellows report confidence in performing transition care, 
and a majority report no education about the transition process [8, 9].

�Importance of Teaching Healthcare Transition Specific 
to Pulmonology

Like many other fields, pulmonology must also prepare for healthcare transition, but 
the implementation of programs and education has not kept pace with the need. The 
adoption of comprehensive transition protocols remains inadequate, even in areas 
such as cystic fibrosis, which has been leading the field of pulmonology in terms of 
healthcare transition [7]. It follows that care transition programs and protocols are 
even less established for other pulmonary disorders. Of accredited pediatric pulmo-
nary programs in the United States, 78.1% do not use a standardized transition 
process, and 41.4% have no transition process at all [10]. This is not for lack of 
need, as there are currently 24.8 million children aged 12–17 years requiring transi-
tion care in the United States, and over 6 million of these children have special 
health care needs, many with pulmonary disorders or respiratory technology depen-
dence [11]. Meanwhile, there are less than 1200 pediatric pulmonologists and 
15,000 adult physicians currently certified in pulmonary or pulmonary and critical 
care medicine [12, 13].

This shortage of pediatric pulmonologists and the projected shortage of adult 
pulmonologists in the coming years is due to a combination of an aging workforce 
but also aging pediatric patients preparing to “graduate” to adult medical care, since 
90% of children with chronic conditions now survive into adulthood [14]. This cur-
rent cohort of physicians cannot meet the needs of our adolescent and young adult 
pulmonary patients preparing for healthcare transition unless a concerted effort is 
made focusing on improved training. Because, if we continue to build transition 
clinics and transition protocols without adequately addressing the pipeline of health 
professionals, who will be responsible for the implementation and utilization of 
these resources? Therefore, there is an urgent need to develop a transition curricu-
lum for our pulmonary training programs, so we can focus on the current fellows 
who will soon be emerging as a critical portion of this workforce.

While the AAP, AAFP, and ACP recognize this importance of preparing physi-
cians in transition care, the goals set forth are for all physicians providing care for 
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children and young adults with special medical needs. There is no separate set of 
goals for trainees or for training program leadership. The AAP, AAFP, and ACP 
recommend physicians to (1) understand the rationale for transition from child-ori-
ented to adult-oriented health care, (2) have the knowledge and skills to facilitate 
transition, and (3) know if, how, and when transfer of care is indicated [1, 2]. In 
order for practicing physicians to achieve these goals, healthcare transition educa-
tion should begin in medical school and continue throughout post-graduate training 
and beyond [5, 6].

Education in congenital and childhood-onset conditions has been shown to be a 
critical factor in the comfort of internists accepting care of young adults with special 
medical needs [6]. Furthermore, adult physicians who were exposed to the process 
of transitioning health care during residency training were more likely to feel com-
fortable accepting new young adults as patients [5]. Despite this, the Accreditation 
Council for Graduate Medical Education (ACGME) Next Accreditation System 
common program requirements for residency programs and fellowship programs do 
not address the transition process of young adults [15, 16]. However, the updated 
ACGME Program Requirements for Graduate Medical Education in Pediatric 
Pulmonology has recently incorporated this initiative, adding that “fellows must be 
able to facilitate the transition of patients with pulmonary disorders from pediatrics 
to adult health care settings” [17]. No similar updates have been made to the 
Program Requirements for Adult Pulmonary Disease or Pulmonary Disease and 
Critical Care Medicine [18, 19].

Adult pulmonary training programs are not required to provide their trainees with 
opportunities for pediatric exposure, despite other specialties offering a framework. 
For example, the training for sleep medicine, anesthesiology, radiology, and otorhi-
nolaryngology requires pediatric rotations, and various surgical fields have pediatric 
rotations available, although these are variable depending on the training program. 
Within the primary care realm, family medicine and combined internal medicine-
pediatrics (IM-Peds) programs are ideally suited for models of transition care train-
ing, but in fact IM-Peds is the only residency specialty that explicitly includes 
transition education in their ACGME program requirements [20, 21]. In spite of the 
available examples for how to incorporate transition education into training, adult 
pulmonary training program requirements are not alone in their oversight. Many 
specialties and subspecialties have common program requirements and milestones 
that allude to “transitions” that in fact are referring to handoffs between phases of 
care, such as inpatient to outpatient or vice versa [18, 19]. While some IM-Peds 
graduates do pursue pulmonary fellowship, this small number of individuals cannot 
fill the current void of physicians needed for pulmonary healthcare transition.

If our internal medicine and pediatric residents do not graduate feeling capable 
of executing healthcare transition, and our pulmonary fellowship training programs 
do not have a designated curriculum to address this need, we will continue to pro-
duce pulmonologists largely unprepared to care for this population. In fact, the field 
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of pulmonology currently has no existing guidelines or even literature about transi-
tion training. This marked disparity between the future need for pulmonologists 
trained in transition care and the current shortage of associated curriculum needs to 
be addressed.

�Key Topics for a Transition Curriculum in Pulmonology

Curriculum development for healthcare transition should be multifaceted and build 
upon what has already been done in other specialties. A survey of medical profes-
sionals with expertise in healthcare transition identified five goals to guide design-
ing transition curriculum for primary care residents [22]. These goals include the 
following: (1) understand transition from pediatric to adult health care, (2) under-
stand key insurance and social service issues, (3) consider developmental and psy-
chosocial issues, (4) address educational/vocational needs, and (5) improve 
healthcare systems [22]. However, these are not all encompassing and likely run the 
risk of leaving out key elements. A transition curriculum for pulmonary trainees 
should include both the medical knowledge about congenital and childhood disease 
entities and particulars about the transition process.

�Disease Entities

In order to ensure adult providers welcoming young adults into their practice have 
the knowledge and expertise required, educational efforts must be made to address 
both diseases unique to childhood as well as the ones seen across the lifespan. 
Diseases that need to be addressed include cystic fibrosis, asthma, bronchopulmo-
nary dysplasia, interstitial lung disease, lung transplantation, sleep disorders, neuro-
muscular disorders, and chronic respiratory insufficiency such as respiratory 
technology dependence (i.e., chronic ventilator use).

In addition to covering pathology, adult pulmonary training regarding transition 
care should also attend to variations in physiology. Pediatric care focuses on growth 
and development of their patients, whereas adult medicine attends primarily to 
senescence. This is a key variation in practice, as young adults are still growing and 
developing, even as they enter the world of adult medicine. For example, the contin-
ued growth of a young adult has implications for things such as the interpretation of 
pulmonary function tests.

While these topics of pathophysiology are addressed in pediatric pulmonary 
training programs, they will need to be added to or expanded upon in adult pulmo-
nary training programs. The importance of educating about these diseases is evi-
denced by how often medical knowledge is cited as a barrier for healthcare transition 
implementation [5, 6, 23].
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�Process of Transition

However, knowing about these disease entities is not enough, because healthcare 
transitions are much more than medical knowledge. The process of transition must 
also be addressed. It is important to note the transition process includes actual trans-
fer of care from pediatric to adult physicians, but transition is much more compre-
hensive and also more nuanced.

Transition encompasses the process of preparing and building skills to become 
an active participant in adult care, whereas transfer is the discrete time point when 
a patient is first seen in adult care. The National Center for Health Care Transition 
lays out Six Core Elements of Health Care Transition™, defined as (1) transition 
policy, (2) transition tracking and monitoring, (3) transition readiness, (4) transition 
planning, (5) transfer of care, and (6) transfer completion and ongoing care [24]. It 
will be imperative to teach both pediatric and adult trainees about the complete 
transition process, as well as how to incorporate these elements into their current 
and future practice. Pediatric pulmonologists should be competent in elements one 
through five and familiar with what ongoing adult care constitutes in order to best 
care for these patients and receive feedback on their processes. On the other hand, 
adult pulmonologists should be competent in all elements of transfer but still be 
familiar with earlier stages of transition and be able to participate in transition plan-
ning if their practice environment allows or requires their input.

�Psychosocial Transition

How a patient with one of these pulmonary diseases progresses through the Six 
Core Elements of Health Care Transition™ is undoubtedly affected by the social 
environment. Consideration for the psychosocial component of transition that ado-
lescents and young adults are experiencing is imperative. Entering adulthood, there 
are many shifting resources and responsibilities that patients must navigate, related 
to: care management, financial issues, support services, care coordination, and the 
psychological burden this all entails. For this reason, trainees should explicitly be 
taught what these psychosocial issues are (Fig. 3.1) and what resources are available.

Social Differences Between Pediatric and Adult Care

Pediatric Care

Care monitoring

Care coordination

Support services

Finances and insurance

Per guardian(s)

Visits and procedures
coordinated

Readily available

Per guardian(s)

Per patient

Not necessarily

Not as available

Per patient

Adult Care

Fig. 3.1  Psychosocial variations between pediatric and adult medical care
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Often, care that was previously provided and monitored by parents or guardians 
is now being taken on by the adolescents and young adults, and they should be sup-
ported in this process. At the same time that they are taking over their own care, 
young adults also are often attempting to take charge of their own finances and 
insurance issues for the first time. Keep in mind this is being done while support 
services and insurance options are both shifting for these patients with complex 
chronic conditions.

Additional layers are added to this psychosocial transition if there are multiple 
providers or specialists involved, as asynchronous transfers can occur to multiple 
adult physicians. This can affect multidisciplinary clinics, multidisciplinary proce-
dures, and care coordination. Pediatric patients often have excellent care coordina-
tion and support services through a patient-centered medical home, whereas adult 
patients’ medical homes often include primary care physicians without the same 
level of coordination or available support services.

Each psychosocial aspect mentioned here can be daunting to adolescents and 
young adults, but ultimately the transitions they are navigating within health care 
are only some of the many social transitions occurring around this same time period, 
with changes in school, work, housing, and support systems also occurring. 
Healthcare transition curriculum should highlight these issues, ensure trainees are 
aware of the obstacles and accompanying psychological burden, and arm trainees 
with resources to help ease the process of transition for their patients.

�Cultural Transitions

In addition to the psychosocial transitions patients are overcoming, they must also 
navigate the “cultural” shift between pediatric and adult care models. Patients and 
families often report that there are differences in personalities, communication 
styles, and approach to patient care between pediatric and adult teams. These factors 
are difficult to define and objectively measure yet are critically important to transi-
tional medicine. We describe these differences as “cultural” (Fig. 3.2). The culture 
of pediatric pulmonology is different from that of adult pulmonology; therefore this 
transition between cultures should also be addressed in the educational curriculum 
regarding healthcare transition. Simply put, if patients are expected to navigate this 
cultural shift, they need to be aware of it. In turn, if providers are expected to edu-
cate patients about this cultural shift, they too need to be aware of it.

Cultural Differences Between Pediatric and Adult Care

Pediatric Pulmonology

Multi-disciplinary CHRONIC care

Often provides care most of
childhood, with one primary
disease process

Often treat pulmonary diseases
diagnosed later in life, and in setting
of other medical conditions

May serve as primary care provider

Multi-disciplinary ICU care

Generally not primary care provider

Adult Pulmonology

Fig. 3.2  Cultural 
variations between 
pediatric and adult 
medical care
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Pediatric pulmonology optimizes multidisciplinary care for chronic conditions 
in the outpatient setting and even participates in multidisciplinary procedures (e.g., 
ENT and pulmonology coordinating for same-day procedures in patients with cystic 
fibrosis). On the other hand, adult pulmonology optimizes multidisciplinary care in 
the intensive care unit but perhaps less effectively in the outpatient setting.

Children with chronic illnesses often have one disease process, and as such pedi-
atric pulmonologists may serve as primary care providers for some of their long-
term patients, functioning as their medical home. Adult pulmonologists do not 
generally serve as primary care providers, as they often care for pulmonary diseases 
that are one of the many comorbidities affecting their patients. In that vein, adult 
pulmonologists coordinate with patient-centered medical homes but are often not 
the primary contributors. In addition, what constitutes multidisciplinary care teams 
and what capabilities they possess differ between institutions, so the format and 
availability of resources can also be expected to change during this transfer to 
adult care.

�Communication

An important avenue to navigating these social and cultural changes during the 
process of healthcare transition is effective communication. This critical phase of 
health care is fraught with the potential for errors stemming from miscommunica-
tion or even a lack of communication. Patients and family members deserve prepa-
ration for this transition process, and this starts first with communication.

We have a duty to prepare patients for transition in general but also specifically 
prepare them for the ways communication in adult medicine differs from that in 
pediatric medicine. A family-centered approach is used in pediatrics, with commu-
nication going through the caregiver(s). Adult medicine has the opposite approach 
to communication, focusing instead on the patient and their autonomy, while plac-
ing family at the periphery. In addition, pediatrics utilizes a paternalistic approach 
to patient care, as opposed to adult medicine where shared decision-making is pri-
oritized, and the patient-physician relationship is viewed as a partnership.

Not only should we be preparing patients for transfer and the anticipated com-
munication changes, but we need to communicate among healthcare teams. There 
are a lot of key players involved in a patient with chronic illness transitioning from 
pediatric to adult care, and preparation and communication are likely the best ways 
to minimize the risk of errors. Communication should occur between physician and 
patient, between physician and family members, between pediatric and adult pro-
viders, with consulting teams, and with multidisciplinary care team members to 
ensure aspects such as insurance, medications, and equipment are addressed. This 
web of communication can quickly become tangled, as shown here (Fig. 3.3), unless 
there is thoughtful and purposeful organization, such as can be delivered by a dedi-
cated medical home who curates transfer packets with the pertinent medical 
information.
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This degree of complexity in communication is not easy to manage, and the man-
ner in which information is relayed varies according to healthcare system. Therefore, 
this is a learning opportunity for trainees. It is incumbent upon medical education 
training programs to be aware that the transition protocol and communication meth-
ods available at one institution do not apply to all healthcare systems, and trainees 
should be educated accordingly. Adult pulmonary trainees should be aware of what 
preparation and communication is expected in the earlier stages of transition, as this 
will enable them to emphasize and even clarify any confusion after the transfer to 
adult medicine occurs. Both adult and pediatric trainees should be educated about 
the nature of communication used by their counterparts, which could be leveraged 
on both sides to ease the shift from paternalistic conversations with caregivers to 
shared decision-making with young adults. In addition, if we teach patients how to 
be an equal partner in their care—starting in young adulthood—it makes it easier 
for them to become invested in the adult model of care.

Ultimately, this all is dependent upon communication. Without appropriate com-
munication, knowledge of diseases and transition only does so much and cannot 
translate into improved patient care. Since it is clear that communication is convo-
luted during this period of transition, trainees should be given a holistic education 
about the transition process in order to prepare them for all variations they may 
encounter in practice.

Other Pediatric
specialists

Other Adult
specialists

Adult Primary
Care Provider

Patient

Family
Pediatric

multidisciplinary
team members

Adult
multidisciplinary
team members

Adult
Pulmonologist

Pediatric
Pulmonologist

Fig. 3.3  The complexity of various active communication pathways during transition to adult 
care. Which pathways are emphasized or utilized most depend on the healthcare system
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�Proposed Plan for Future Training

These transition topics provide a guideline for the content that needs to be included 
in a comprehensive curriculum for pulmonary trainees. In order to meet the needs 
of training programs and for the benefit of the aging pediatric population, a detailed 
framework should be developed. This framework should be detail-oriented enough 
to provide concrete direction but flexible enough to be feasible at all pulmonary 
training programs.

�Pediatric Pulmonary Fellowship Transition Education

A model curriculum for pediatric pulmonary fellowship will include a variety of 
experiences that ideally will highlight all of the transition topics outlined above but 
also provide increased exposure to adult patients, adult pulmonary fellows and fac-
ulty, and the adult care model. Concepts of healthcare transition and adult care 
models should be integrated into didactics. Combined adult and pediatric transition 
case conferences, as well as appropriate clinical opportunities, should be made 
available to the fellows. Clinical experiences should include active participation in 
the healthcare transition process for a variety of patients, clinical exposure to a wide 
array of adult care models, and an optional elective in “Transitional Pulmonary 
Care.” This multimodal approach (Fig. 3.4) increases the likelihood of a meaningful 
learning experience for each trainee and creates intentional educational interactions 
while maintaining an emphasis on experiential learning.

�Adult Pulmonary Fellowship Transition Education

The model adult pulmonary fellowship curriculum would mirror the pediatric pro-
gram to some degree. It would need to address healthcare transition topics, as well 
as increase exposure to adolescent patients, pediatric pulmonary fellows and fac-
ulty, and the pediatric care model. Like pediatric programs, the adult curriculum 
would include integrating concepts of healthcare transition and pediatric care mod-
els into didactics, creating combined adult and pediatric transition case conferences, 
and creating clinical opportunities for the fellows to experience pediatric and ado-
lescent medicine.

However, the adult pulmonary curriculum would need to also incorporate com-
mon congenital and pediatric pulmonary diseases into their lecture curriculum, as 
medical knowledge in these topics is often cited as a source of discomfort or uncer-
tainty for adult physicians [5, 6]. Clinical experiences for the adult pulmonary fel-
lows would also need to entail inpatient and outpatient exposure to key transitional 
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diseases. In addition, there should be opportunities to participate in the transition 
process itself, albeit what this consists of would depend upon individual site avail-
ability. This could range from simply making sample transition packets available for 
adult pulmonary trainees, or invitations to attend meetings or calls or workgroups, 
or ideally even a “Transitional Pulmonary Care” elective. The adult pulmonary cur-
riculum also utilizes a multimodal approach (Fig. 3.5) but requires a more concerted 
effort to fill key knowledge gaps such as those in pediatric diseases and of the 
healthcare transition process.

�Barriers

The barriers to creating and implementing educational curriculum such as these are 
multifactorial. First, we know that many institutions either lack an existing transi-
tion program or the quality is not adequate [3, 4, 7, 10]. It becomes difficult to 
educate fellows about ideal transition programs if you do not have one available to 
display. However, continuing a “top-down” approach to transition preparation, 
where you focus on building programs and policies but neglect to educate trainees, 
is also inadequate. Program development without simultaneously educating our 
graduating workforce guarantees insufficient preparation, because the trainees of 

Fig. 3.4  Sample curriculum for pediatric pulmonary fellowship transition education
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today are the attendings of tomorrow as well as the medical directors and adminis-
trators in the coming years. We should be implementing and fine-tuning transition 
programs but also staffing these programs with physicians adequately trained in 
transition health care.

Furthermore, it follows that if there is a lack of quality existing transition pro-
grams, there will likely be a shortage of faculty who are qualified to teach and 
model transition care. There is a great need for adult and pediatric faculty and train-
ees who are invested in the transition process. Passionate leadership is needed to 
ensure educators have the resources to build curricula. Passionate educators are 
needed to dedicate their time and expertise to developing the curricula. Passionate 
program leadership is needed to locate opportunities in which to place these bur-
geoning curricula. Last but not least, passionate trainees are needed who see the 
value in learning transition processes, because adult learning theory informs that 
learning is optimized when the material is viewed as relevant and immediately 
applicable [25]. Part of the hurdle for these educators and program leadership will 
include time and resource management: in lieu of adding additional tasks to training 
programs, strategic planning can morph current encounters or educational experi-
ences into the deliberate practice of healthcare transition.

The last broad category of barriers to implementing healthcare transition curricu-
lum includes geographical and institutional factors. Like all big changes, there 
should be institutional buy-in from program leadership, department leadership, and 

Fig. 3.5  Sample curriculum for adult pulmonary fellowship transition education

3  Training Trainees: Creating a Better Workforce to Support Transition Care



56

even hospital leadership. Plus, not all training programs have close affiliation with 
an adult or pediatric counterpart and therefore would need to intentionally seek out 
these transition training opportunities.

�Practical Strategies

The first practical strategy for implementing transition training is to simply have a 
plan. Articulating a transition training plan may be the initial step to garnering inter-
est and buy-in from all pertinent parties. In addition, programs may need to recruit 
local experts with knowledge and interest in transition care. Often these local experts 
can be found in the fields of adolescent medicine, combined internal medicine-
pediatrics, and family medicine, but expertise can be garnered in a variety of places.

Another key tactic to leverage for success is to use cystic fibrosis transition pro-
grams as models. These programs are the only current pulmonary transition proto-
cols and as such should be used as a framework for developing and optimizing 
transition programs and transition curriculum.

�Areas Requiring Future Attention

In order to properly implement a healthcare transition curriculum such as this, fel-
lowship program leadership will need support. There is a role for professional soci-
eties or accrediting bodies to take on this charge, by developing education materials 
and setting expectations. The first step—ACGME incorporating healthcare transi-
tion into pediatric pulmonary program requirements—has occurred, but momentum 
must continue [17]. Another future challenge will be to develop ways of measuring 
the success of transition training. Being able to monitor curricular changes and mea-
sure their effects will be paramount to long-term success and iterative continual 
improvement.

�Conclusion

As an increasing number of children with congenital or childhood-onset pulmonary 
diseases reach adulthood and transition to adult care, our pulmonary workforce 
needs to be prepared. Concerted effort needs to be made to ensure this preparation 
occurs. In addition to the transition protocols and continuing medical education that 
is already in place, it is time to develop a healthcare transition educational curricu-
lum for our training programs. The way to ensure future success in transition pro-
grams is to begin empowering our trainees with the knowledge and skills necessary 
for success.

R. Quaney and S. Kirkby



57

References

	 1.	American Academy of Pediatrics, American Academy of Family Physicians, American College 
of Physicians-American Society of Internal Medicine. A consensus statement on health care 
transitions for young adults with special health care needs. Pediatrics. 2002;110:1304–6.

	 2.	American Academy of Pediatrics, American Academy of Family Physicians, American College 
of Physicians, Transitions Clinical Report Authoring Group. Supporting the health care transi-
tion from adolescence to adulthood in the medical home. Pediatrics. 2011;128(1):182–200.

	 3.	White P, Cooley W, Transitions Clinical Report Authoring Group, American Academy of 
Pediatrics, American Academy of Family Physicians, American College of Physicians. 
Supporting the health care transition from adolescence to adulthood in the medical home. 
Pediatrics. 2018;142(5):e20182587.

	 4.	Mubanga N, Baumgardner DJ, Kram JJF.  Health care transitions for adolescents and 
young adults with special health care needs: where are we now? J Patient Cent Res Rev. 
2017;4(2):90–5.

	 5.	Okumura MJ, Heisler M, Davis MM, Cabana MD, Demonner S, Kerr EA. Comfort of general 
internists and general pediatricians in providing care for young adults with chronic illnesses of 
childhood. J Gen Intern Med. 2008;23(10):1621–7.

	 6.	Peter NG, Forke CM, Ginsburg KR, Schwarz DF. Transition from pediatric to adult care: inter-
nists’ perspectives. Pediatrics. 2009;123(2):417–23.

	 7.	Goralski JL, Nasr SZ, Uluer A. Overcoming barriers to a successful transition from pediatric 
to adult care. Pediatr Pulmonol. 2017;52:S52–60. https://doi.org/10.1002/ppul.23778.

	 8.	Sadun RE, Chung RJ, Pollock MD, Maslow GR. Lost in transition: resident and fellow training 
and experience caring for young adults with chronic conditions in a large United States’ aca-
demic medical center. Med Educ Online. 2019;24(1). https://doi.org/10.1080/10872981.201
9.1605783.

	 9.	Patel MS, O’Hare K. Residency training in transition of youth with childhood-onset chronic 
disease. Pediatrics. 2010;126:S190–3. https://doi.org/10.1542/peds.2010-1466P.

	10.	Agarwal A, Willis D, Tang X, Bauer M, Berlinski A, Com G, et al. Transition of respiratory 
technology dependent patients from pediatric to adult pulmonology care. Pediatr Pulmonol. 
2015;50(12):1294–300. https://doi.org/10.1002/ppul.23155.

	11.	2017–2018 National Survey of Children’s Health. Child and Adolescent Health Measurement 
Initiative. Data Resource Center for Child and Adolescent Health supported by the 
U.S. Department of Health and Human Services, Health Resources and Services Administration 
(HRSA), Maternal and Child Health Bureau (MCHB). https://www.childhealthdata.org/
browse/survey. Accessed 1 Dec 2019.

	12.	American Board of Pediatrics. Pediatric physicians workforce data book, 2018–2019. Chapel 
Hill, NC: American Board of Pediatrics; 2019. https://www.abp.org/sites/abp/files/workforce-
data2018-2019.pdf. Accessed 1 Dec 2019.

	13.	American Board of Internal Medicine. Number of candidate certificates issued. American 
Board of Internal Medicine. 2019. https://www.abim.org/~/media/ABIM%20Public/Files/pdf/
statistics-data/candidates-certified-all-candidates.pdf. Accessed 1 Dec 2019.

	14.	Brinn NA, Talente GM. Transitional care of children with chronic diseases. In:  Pediatric hos-
pital medicine: textbook of inpatient management. 2nd ed. Baltimore: Lippincott Williams & 
Wilkins; 2008. p. 733–42.

	15.	Accreditation Council for Graduate Medical Education. ACGME common program require-
ments (residency). 2019. https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/
CPRResidency2019.pdf. Accessed 1 Dec 2019.

	16.	Accreditation Council for Graduate Medical Education. ACGME common program require-
ments (fellowship). 2019. https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/
CPRFellowship2019.pdf. Accessed 1 Dec 2019.

	17.	Accreditation Council for Graduate Medical Education. ACGME program require-
ments for graduate medical education in pediatric pulmonology (subspecialty of 

3  Training Trainees: Creating a Better Workforce to Support Transition Care

https://doi.org/10.1002/ppul.23778
https://doi.org/10.1080/10872981.2019.1605783
https://doi.org/10.1080/10872981.2019.1605783
https://doi.org/10.1542/peds.2010-1466P
https://doi.org/10.1002/ppul.23155
https://www.childhealthdata.org/browse/survey
https://www.childhealthdata.org/browse/survey
https://www.abp.org/sites/abp/files/workforcedata2018-2019.pdf
https://www.abp.org/sites/abp/files/workforcedata2018-2019.pdf
https://www.abim.org/~/media/ABIM Public/Files/pdf/statistics-data/candidates-certified-all-candidates.pdf
https://www.abim.org/~/media/ABIM Public/Files/pdf/statistics-data/candidates-certified-all-candidates.pdf
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/CPRResidency2019.pdf
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/CPRResidency2019.pdf
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/CPRFellowship2019.pdf
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/CPRFellowship2019.pdf


58

pediatrics). 2019. https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/330_
PediatricPulmonology_2019_TCC.pdf?ver=2019-02-19-145146-363. Accessed 1 Dec 2019.

	18.	Accreditation Council for Graduate Medical Education. ACGME program require-
ments for graduate medical education in pulmonary disease (subspecialty of internal 
medicine). 2019. https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/149_
PulmonaryDisease_2019_TCC.pdf?ver=2019-03-28-155735-293. Accessed 1 Dec 2019.

	19.	Accreditation Council for Graduate Medical Education. ACGME program require-
ments for graduate medical education in pulmonary disease and critical care medicine 
(subspecialty of internal medicine). 2019. https://www.acgme.org/Portals/0/PFAssets/
ProgramRequirements/156_PCCM_2019_TCC.pdf?ver=2019-06-13-102635-373. Accessed 
1 Dec 2019.

	20.	Accreditation Council for Graduate Medical Education. ACGME program requirements for 
graduate medical education in combined internal medicine  - pediatrics. 2019. https://www.
acgme.org/Portals/0/PFAssets/ProgramRequirements/700_InternalMedicinePediatrics_2019_
TCC.pdf?ver=2019-03-26-091222-673. Accessed 1 Dec 2019.

	21.	Accreditation Council for Graduate Medical Education. ACGME program requirements for 
graduate medical education in family medicine. 2019. https://www.acgme.org/Portals/0/
PFAssets/ProgramRequirements/120_FamilyMedicine_2019.pdf?ver=2019-06-13-073936-407. 
Accessed 1 Dec 2019.

	22.	Kuo AA, Ciccarelli MR, Sharma N, Lotstein DS. A health care transition curriculum for pri-
mary care residents: identifying goals and objectives. Pediatrics. 2018;141:S346–54.

	23.	Wright RJ, Howard EJ, Newbery N, Gleeson H. ‘Training gap’ – the present state of higher 
specialty training in adolescent and young adult health in medical specialties in the UK. Future 
Healthc J. 2017;4(2):80–95.

	24.	Got Transition™. The national alliance to advance adolescent health. https://www.gottransi-
tion.org/providers/index.cfm. Accessed 1 Dec 2019.

	25.	Knowles MS, Holton EF, Swanson RA. The adult learner: the definitive classic in adult educa-
tion and human. 8th ed. New York: Routledge; 2015.

R. Quaney and S. Kirkby

https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/330_PediatricPulmonology_2019_TCC.pdf?ver=2019-02-19-145146-363
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/330_PediatricPulmonology_2019_TCC.pdf?ver=2019-02-19-145146-363
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/149_PulmonaryDisease_2019_TCC.pdf?ver=2019-03-28-155735-293
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/149_PulmonaryDisease_2019_TCC.pdf?ver=2019-03-28-155735-293
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/156_PCCM_2019_TCC.pdf?ver=2019-06-13-102635-373
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/156_PCCM_2019_TCC.pdf?ver=2019-06-13-102635-373
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/700_InternalMedicinePediatrics_2019_TCC.pdf?ver=2019-03-26-091222-673
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/700_InternalMedicinePediatrics_2019_TCC.pdf?ver=2019-03-26-091222-673
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/700_InternalMedicinePediatrics_2019_TCC.pdf?ver=2019-03-26-091222-673
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/120_FamilyMedicine_2019.pdf?ver=2019-06-13-073936-407
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/120_FamilyMedicine_2019.pdf?ver=2019-06-13-073936-407
https://www.gottransition.org/providers/index.cfm
https://www.gottransition.org/providers/index.cfm


Part II
Psychosocial Considerations in Transition



61© Springer Nature Switzerland AG 2021
C. D. Brown, E. Crowley (eds.), Transitioning Care from Pediatric to Adult 
Pulmonology, Respiratory Medicine, 
https://doi.org/10.1007/978-3-030-68688-8_4

Chapter 4
Developmental and Psychosocial Challenges 
for Self-Management and Maintaining 
Adherence to Chronic Therapies

Jennifer L. Butcher

�Introduction

The transition from pediatric to adult healthcare has traditionally been conceptu-
alized as the development of a steady progression of skills leading to indepen-
dence over a predictable time period, similar to walking up a smooth slope. 
However, more often, the transition process is like riding an amusement park 
attraction, with many ups and downs, curves and bumps, and sometimes even 
moving backward. Although uncertainty during transition is typical, there are 
common areas of expected challenge. These range from broad factors related to 
the adolescent and young adult (AYA)’s culture and access to healthcare services, 
to specialized individual skills such as the ability to schedule a medical appoint-
ment. Although social-ecological and systemic factors play an important role in 
the transition process [1], individual factors are the best understood [2] and poten-
tially most modifiable [3]. Chief among these individual factors are the AYA’s 
illness self-management knowledge, skills, and behaviors [4]. This chapter pro-
vides an overview of illness self-management and its role in healthcare transition, 
reviews the literature on self-management within chronic lung disease, identifies 
developmental and psychosocial variables impacting self-management, and pro-
vides recommendations for addressing these variables and promoting self-man-
agement during care transition.
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�Models of Illness Self-Management

Pediatric illness self-management can be defined as the “interaction of health behav-
iors and related processes that patients and families engage in to care for a chronic 
condition” [4]. Many models to explain these interactions exist including those that 
are disease-specific [5] and those that are more inclusive, including the classic 
Health Belief Model [6]. This model theorizes that appropriate self-management 
behaviors can be predicted by an individual’s perceptions of their illness (view of 
illness severity and belief in the benefits of following the healthcare plan) in com-
parison to their perceived barriers to following this plan. Although widely cited, a 
criticism of this model is the challenge of translating this theory into intervention [5].

In contrast, the Transtheoretical Model of Behavioral Change [7] matches inter-
vention strategies to each stage in the model and hypothesizes that individuals move 
through predictable stages of change, similar to developmental stages, when devel-
oping behaviors to promote their health. However, this model relies on an individu-
al’s ability to control and make changes independently and does not fully take into 
account systemic influences that are critical during the AYA period, such as the 
influence of caregivers.

A more recent model of illness self-management, the Pediatric Self-Management 
Model [4], takes into account systemic influences impacting AYAs, including indi-
vidual, family, and community factors; while also categorizing influences into those 
that are considered fairly static (socioeconomic status) and those that are more mod-
ifiable (psychosocial distress). Categorizing influences into those that are challeng-
ing to change  versus more amenable to change makes it easier to  translate this 
model into targeted intervention strategies.

Although these models each focus on different influences on self-management, 
common among them is the understanding that successful illness self-management 
encompasses appropriate knowledge of the illness, including how to navigate chal-
lenges; and the engagement in recommended self-care behaviors or medical regi-
men adherence [8]. Illness-specific knowledge is generally best conceptualized as 
necessary, but not sufficient, in that it is the building block for independence, but 
knowledge in itself typically does not lead to significant change [9]. Interventions 
targeting both knowledge and medical regimen adherence have, to date, shown the 
strongest results [9, 10]. Medical regimen adherence is often defined as the extent to 
which a person’s behavior matches medical or health advice [11]. Along with 
knowledge, it is perceived as a central part of illness self-management and is a 
modifiable factor that is often the target of behavioral intervention [10].

�Role of Illness Self-Management in Transition

Transition from pediatric to adult care is a multiyear process that is generally con-
ceptualized as the time period when AYAs become more independent in their medi-
cal care while also receiving less support. However, this transition is often not a 
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smooth process and, if poorly planned, can result in significant morbidity and mor-
tality complications for the AYA [12]. Using knowledge of these potential compli-
cations, providers have developed best practices for promoting transition among 
individuals with chronic lung disease, including those with asthma [13], cystic 
fibrosis (CF) [14], and who are dependent on respiratory technology, such as receiv-
ing home ventilator support [15]. Best practice recommendations for transition spe-
cific to AYA post lung transplantation are limited [16], but best practices for 
transition among all solid organ transplant recipients have been developed [17].

Best practices generally stress the measurement of “transition readiness” among 
the AYA population [18, 19]. Illness-related “knowledge and self-management 
skills are the most common factors included in measures of transition readiness, 
suggesting a consensus regarding these issues as key contributors” [1]; thereby 
placing illness self-management in a central role for successful healthcare transi-
tion. To date, preliminary research has supported the role of illness self-management 
in the transition process. Measurement of transition readiness has been positively 
related to healthcare knowledge [18], self-management beliefs [20], and self-
management behaviors [21]. Although there is preliminary evidence that participa-
tion in programs designed to promote transition readiness results in positive change 
[22], sustained evidence is lacking [23], and there are few current links between 
transition readiness and adult medical outcomes [22].

�Role of Illness Self-Management in Chronic Lung Disease

Transition theory and preliminary evidence support the integral role that illness self-
management plays in successful transition to adult care, including among those 
with chronic lung disease. Unfortunately, illness self-management skills are often 
lacking, especially during the AYA time period when medical regimen adherence is 
generally the poorest [24].

Among all AYAs with chronic illness, medical knowledge has been correlated 
with medical regimen adherence [25], but education on its own has little evidence 
for prompting behavior change [10]. Further, having a cognitive deficit, especially 
impairment in executive function skills (organization, planning, working memory), 
may contribute to unique barriers to developing appropriate illness-related knowl-
edge and skills [26].

Among AYAs with chronic lung disease, medical knowledge also plays an 
important role in illness self-management. There is some evidence that individuals 
diagnosed with asthma may be at greater risk for cognitive impairment, especially 
among executive function skills [27]. Further, poor health literacy (understanding of 
healthcare information) may negatively impact the ability to use asthma knowledge 
[28] and has been associated with poorer physical functioning [29]. In AYAs requir-
ing invasive or noninvasive home ventilation, there is evidence of a cognitive impact, 
especially among executive function skills [30–33], but there is only preliminary 
evidence of the relationship between these impacts and illness-related knowledge 
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[31]. Among individuals diagnosed with CF, there is preliminary evidence of higher 
rates of executive function deficit [34], but it has not been related to treatment 
knowledge. Although understudied, no apparent cognitive impairment has been 
identified in individuals that are post heart-lung transplantation [35].

Strong evidence exists supporting the prevalence and impact of poor medical 
regimen adherence among all AYAs with chronic illness. Recent estimates have 
reported that only between 10 and 35% of adolescents across chronic illness groups 
can be classified as adherent to their medical regimens [10]. Poor adherence is asso-
ciated with numerous negative outcomes including increased healthcare use [36], 
and interventions that improve adherence have shown positive benefits to health [9].

Evidence of medical regimen adherence difficulties in AYAs with chronic lung 
disease is also strong. Among those with asthma, adolescents have been found to 
take <50% of prescribed doses of daily medications [37], and similar results have 
been found for adolescents with CF (medication possession ratios of 45–50% per 
pharmacy refill data) [38]. For those receiving noninvasive home ventilation, there 
have been mixed results from findings that only 27% use support for >3 hours to 
72% using support for 8 hours [39]. The medical regimen adherence among those 
using invasive home ventilation is largely unknown. Finally, adherence rates among 
adolescents who have received lung transplantation are understudied, but a recent 
article using a large dataset of pediatric heart and lung transplant recipients found 
that physicians reported evidence of nonadherence to immunosuppressant medica-
tions at the rate of 34% [40].

According to the Health Belief Model, understanding of barriers to medical regi-
men adherence is key [6]. A wide range of barriers are present during the AYA 
period making them more susceptible to nonadherence. These include barriers 
related to the family system, healthcare system, and the community. During transi-
tion of care, 53% of young adults with CF were found to have a gap in care with 
12% having a gap of at least 1 year [41]. Gaps in care of 1 year or more were associ-
ated with younger age at transfer and having an adult center in a different city than 
the pediatric center. Further, socioeconomic status (SES) may play a role as lower 
adherence to airway clearance in CF has been demonstrated among those with 
lower SES [42]. Another criterial influence on adherence during the AYA period is 
family, and especially caregiver, functioning. Parental depression has been associ-
ated with poorer adherence in both CF [43] and asthma [44]. Less parental supervi-
sion is related to decreased adherence in CF [45], and intervention to improve 
family support improved adherence in asthma [46].

Unfortunately, societal and family influences on illness self-management can be 
challenging to overcome. Thus, as the Transtheoretical Model of Behavioral Change 
suggests, focus on individual behavioral change may be an effective intervention 
target [7]. Although many individual factors are also largely nonmodifiable (sex, 
age, cognitive functioning), as the Pediatric Self-Management Model suggests, 
focusing intervention on modifiable factors is key [4]. Finally, Models of health-
care transition have also highlighted focus on modifiable individual characteristics 
such as treatment knowledge and medical regimen adherence [1–3]. Familiarity with 
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typical adolescent development can aid in understanding of how knowledge devel-
ops over time as well as the interaction between knowledge and behavior. Further, 
psychosocial distress is a modifiable factor impacting illness self-management [10].

�Adolescent Development and Illness Self-Management

Although developmental influences are largely nonmodifiable (except with 
time), familiarity with these influences can significantly increase understanding 
of the AYA and result in the development of practical intervention approaches. 
Physical development occurs rapidly in adolescence along with hormonal 
changes that can impact health functioning independently of illness self-man-
agement behaviors. For instance, earlier age at menarche has been associated 
with poorer adult lung function in epidemiological studies [47], and female sex 
hormones appear to play a role in CF pulmonary exacerbations [48]. Additionally, 
with rapid physical growth, appropriate drug dosing can become challenging 
during adolescence.

Along with physical changes, adolescents also experience cognitive changes, 
including the development of abstract reasoning, executive function skills, and 
metacognition (awareness of thought) [49]. However, these skills develop at differ-
ent rates and, in certain cases, may be impeded in individuals with chronic lung 
disease as previously summarized. Importantly, impediments in cognitive skills 
have been related to worse illness self-management [26, 28, 31].

Traditional theories of adolescent development can be applied to increase 
understanding of how illness self-management behaviors form and change over 
time. Piaget’s theory of cognitive development hypothesizes that adolescents move 
into “the formal operational stage” of cognitive development where they develop 
the capacity for abstract, scientific thinking [50]. During this time, adolescents 
begin to generate multiple solutions to problems and can solve abstract problems 
that they have never encountered in real life. Although there is some evidence that 
being in a family who is skillful at solving complex problems may aid an adoles-
cent in adherence to a CF regimen [51], clinical interventions to improve problem-
solving skills have not yet  demonstrated improvement in adolescents’ CF 
adherence [52].

It may be that the development of abstract thought initially impedes an adoles-
cent due to negative side effects. This includes the development of argumentative-
ness, self-consciousness, and self-focusing [49]. Whereas during childhood, an 
individual with chronic lung disease might follow their treatment regimen with little 
resistance; in adolescence, the teen may debate a parent or question the need to 
complete the regimen. Additionally, self-consciousness increases in adolescence 
with the development of the “imaginary audience” belief where adolescents feel 
that they are the focus of everyone’s attention [49]. This belief may result in an 
adolescent not wanting to disclose their illness or engage in medical care in front of 
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others. Adolescents with CF have identified embarrassment and desire for social 
acceptance as barriers to adherence [53], and a study measuring asthma adherence 
in adolescence found that 53% of nonadherence episodes occurred while present 
with friends [54]. Another distorted cognition that results from self-focus is the 
“personal fable,” where an adolescent believes that they are unique and invulnerable 
to the same penalties as others [49]. This has obvious consequences for illness self-
management in that an individual who does not believe that nonadherence to their 
medical regimen will cause harm is more likely to demonstrate poor adherence. 
This is at the heart of the Health Belief Model [6] and may be especially relevant for 
treatment regimens that are burdensome [55].

Erikson’s stages of psychosocial development is another classic develop-
mental theory that can be applied to adolescent illness self-management [56]. 
Erikson theorized that the major personality achievement of adolescence is the 
development of “identity.” This includes making decisions about what defines 
you, your values, and your life goals [49]. During this stage, adolescents move 
away from family and spend more time with friends, and peer support plays a 
central role. This has important consequences for medical regimen adherence 
because improved adherence in adolescence has been positively related to more 
parental involvement and shared treatment responsibility across a wide range of 
medical illnesses [10], including asthma [46] and CF [45]. In contrast, evidence 
whether peer support results in improved adherence has been mixed [10]. No 
changes in adherence to asthma controller medication were found in adoles-
cents participating in a peer coping support group compared to the control 
group [57].

Although family involvement appears to play a critical role in illness self-
management into adolescence, the development of supportive friendships and peer 
support is critical to achieving identity as theorized by Erikson [49]; and prosocial 
peer support may buffer against feelings of self-consciousness, indirectly promoting 
adherence [58, 59]. There is some evidence that individuals with chronic lung dis-
ease may have more social withdrawal and poorer friendship quality including 
among those with neuromuscular disease requiring home ventilation [31], CF [60], 
and asthma [61]. Further, peer rejection has been found to play a significant role in 
the increased risk for adolescent depression [62], which in itself is related to worse 
illness self-management [63, 64].

�Psychosocial Distress and Illness Self-Management

AYA psychosocial distress is another individual variable that negatively impacts 
illness self-management. Although psychosocial distress is typically modifiable, an 
AYA’s exposure to life stress or “negative life events” is not and has important long-
term consequences [65]. Specifically, stress exposure has been related to poor 
health outcomes in asthma [66]. Further, exposure to acute stress results in 
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physiological symptoms, such as bronchoconstriction, that can be harmful to those 
with lung disease [67].

Chronic stress can also contribute to internalizing symptoms, such as mood and 
anxiety disorders. Adolescents with chronic illness are, as a group, at higher risk for 
depressive and anxiety symptoms [68, 69]. Among AYAs with chronic lung disease, 
higher rates of anxiety and depression symptoms have been identified in those with 
CF [70] and asthma [71]. Much less is known about internalizing symptoms among 
children requiring home ventilation. Preliminary data from one study suggests that 
77% of children were rated by their parents as having “excellent” or “good” emo-
tional adjustment and 82% were “seldom” or “only sometimes” depressed, although 
parent-reported symptoms of depression were significantly higher among adoles-
cents than younger children [72]. Data among children receiving lung transplant is 
also limited. One study examined depression symptoms among children pre- and 
post-heart-lung transplant. They found that 31% of children were rated above the 
cutoff on a depression screener pre-transplant, which was significantly higher than 
populations estimate, while only 13% were rated above the cutoff post-transplant [73].

Internalizing symptoms play an important role in illness self-management for 
individuals with chronic lung disease. The presence of these symptoms has been 
identified as a barrier to medical regimen adherence in CF [63] and has been associ-
ated with increased asthma symptomology [74]. However, the role of anxiety symp-
toms has been mixed in that some studies have shown that increased anxiety among 
children is related to improvements in medical regimen adherence [75], including 
among those with CF [76].

Similar to internalizing symptoms, the presence of externalizing symptoms (dis-
ruptive behaviors) can impact illness self-management. Rates of externalizing 
symptoms among those with chronic lung disease may vary by disease type, and 
studies are generally focused on school-aged or younger children. Among children 
with CF, mean externalizing behaviors have not been found to differ significantly 
from community samples on broad-based measures such as the Child Behavior 
Checklist [77]. However, children with asthma have been found to have more dis-
ruptive behaviors than community samples [78]. Further, children with more severe 
asthma were found to be at higher risk for oppositional behaviors into later child-
hood and adolescence [79]. Rates of disruptive behaviors among those requiring 
home ventilation and who have received lung transplantation appear to be largely 
unknown.

Although rates of disruptive behaviors differ among chronic illness groups, ill-
ness self-management may be problematic for those demonstrating elevations [80]. 
Among school-aged children with CF and asthma, child oppositional behavior was 
the barrier most frequently cited by caregivers as impacting respiratory treatment 
adherence [81]. Further, direct observation of children with CF completing respira-
tory treatments found that child cooperation during individual treatments was 
related to higher respiratory adherence rates over 3 months [82]. These preliminary 
findings support that disruptive behaviors may be another important psychosocial 
variable impacting adherence and may be a useful intervention target.
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�Best Practices for Assessing and Promoting Illness 
Self-Management in AYA

Taken together, the transition to independent illness self-management among AYA 
is a complex process full of potential developmental and psychosocial barriers. 
However, screening and assessment of these barriers, and clinical intervention 
focused on promoting knowledge and skill development, should be considered the 
best practice during the transition period [2]. Models of illness self-management 
suggest that key factors to the understanding of transition from pediatric to adult 
healthcare include recognizing that change happens in stages over time, involves 
systemic influences, and includes many barriers [4, 6, 7]. Further, focusing interven-
tion on modifiable factors is optimal [4]. Models of healthcare transition suggest 
that aspects of illness self-management, including medical-related knowledge and 
medical regimen adherence, are modifiable individual influences that are crucial to 
optimizing transition readiness [1].

Although developmental change during adolescence is not modifiable, inter-
ventions can be tailored based on known developmental challenges for the purpose 
of improving knowledge and adherent behaviors. Education should be tailored 
based on the individual developmental level of the AYA while ensuring under-
standing through teach-back methods [83] and skill demonstration [84]. Further, 
independence and increased responsibility should not be granted based on age, but 
on behavior that is closely supervised by caregivers [45, 46]. Adolescent feelings 
of self-consciousness and the desire for increased peer engagement can be 
addressed through frank discussions of the adolescent’s preferences regarding dis-
closure of illness and coaching on how to share this information [85]. An adoles-
cent’s belief in their uniqueness can be accommodated by ensuring that they are 
part of medical decision-making in a developmentally appropriate manner [86]. 
Finally, an adolescent’s feeling of invulnerability can be addressed by careful 
screening of risk-taking behaviors [87] and ensuring that safety nets (typically 
caregivers) are in place while an adolescent is transitioning to independent self-
management behaviors.

In contrast to developmental level, psychosocial distress in AYA is an area that is 
amenable to change. Empirically-supported treatment for adolescent mood and 
anxiety disorders includes cognitive-behavioral therapy; and treatment for disrup-
tive behaviors includes behavioral management training and multisystemic family 
therapy [88]. Psychotropic medication evaluation by appropriate child pychiat-
ric specialists should also be considered for mood and disruptive behaviors that are 
clinically significant [89]. Treatment of adjustment to illness and chronic life stress 
may include training in health promotion strategies and intervention to boost factors 
related to resilience [90].

Illness self-management should be routinely screened while meeting with AYAs 
without caregivers present. Screening should begin by assuming nonadherence and 
asking specific questions related to doses missed over a certain time frame. The best 
practice in medical regimen adherence measurement suggests that multiple meth-
ods and sources of information should be integrated, including self-report, medical 
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variables, electronic methods if available, and co-informants such as caregivers 
[91]. Screening should also include assessment of common barriers such as avoid-
ance, forgetting, and time management [92].

Depending on supports available in the clinic, optimal screening may also 
include screening for mood, anxiety, or behavioral disorders [93]. A number of 
national organizations supporting children with chronic illness recommend routine 
depression and anxiety screening beginning in adolescence, including the American 
Diabetes Association [94]; the North American Society For Pediatric 
Gastroenterology, Hepatology, and Nutrition [95]; and the Cystic Fibrosis 
Foundation [70]. The American Academy of Pediatrics also recommends depres-
sion screening in adolescence and points out that those with chronic illness, includ-
ing asthma, should be considered higher risk [96].

Data obtained from screening methods can then be used to implement in-clinic 
interventions designed to promote AYA illness self-management behaviors. As pre-
viously reviewed, intervention should include education along with behavioral 
strategies. This may include reminders (including the use of technology), problem-
solving, increased family involvement and monitoring, and follow-up/accountabil-
ity on the part of the AYA [10]. In general, multicomponent interventions may be 
the most effective, although effect sizes for adherence interventions, to date, are 
generally small [97]. Interventions delivered in-clinic may be sufficient for some 
AYA, but for those that are experiencing multiple life stressors, clinically significant 
mood or behavioral concerns, or for whom poor illness self-management is a 
chronic problem, referral to a health psychologist is recommended.

�Conclusion

Developmental and psychosocial challenges to illness self-management during 
transition are common but unique to each individual patient. Understanding of com-
mon barriers can help providers know how to screen for and address self-management 
challenges. Additionally, focus on ensuring illness-related knowledge and bolster-
ing medical regimen adherence throughout childhood into early adolescence may 
result in a smoother transition during AYA. Adding illness self-management screen-
ing and intervention strategies into clinical care can help an AYA’s transition experi-
ence to be a thrilling, but ultimately successful, ride.
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Chapter 5
Parents in Transition: Moving 
from Providing to Supporting Roles

Karen Lowton

�Introduction

Research examining parents’ roles in their child’s healthcare transition process has 
been conducted across a number of conditions of childhood onset including pulmo-
nary disease. Findings identify common parental expectations, needs, challenges 
and concerns in supporting their children and interacting with health service profes-
sionals, with subtle differences in the family’s experiences according to the impact 
of the underlying condition and its treatment [1]. This chapter draws on health and 
social science research in healthcare transition across a range of these long-term 
conditions to consider how parents and clinicians understand and experience chang-
ing parental roles. The chapter focuses on how parents undergo a parallel transition, 
from raising their child to parenting a young person, which requires subtle adjust-
ments to their role, for example, from active to passive supervision of activities [1]. 
Crucially, parents remain an important and continuing resource for young people 
through the transition; both they and young people need coordinated attention and 
support from the clinical team during and after the transition process, albeit in quali-
tatively different ways [2].

�Background

Transitional healthcare continues to be a policy priority for the growing number of 
children ageing with rare or complex health conditions and their care providers [3]. 
A successful transition is expected to produce a responsible, autonomous patient 
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who competently self-manages their condition and is ready to attend adult services 
in a timely fashion as the principal communicator with the adult team [4–6]. 
Clinicians therefore anticipate that during transition young people will take on ‘a 
more empowered and active role as independent adult healthcare consumers’ [4], 
seceding responsibility for their own healthcare from their parents’ oversight.

Clinicians initially assumed that young people’s needs during transition could be 
addressed solely by structural and procedural changes to healthcare systems and 
services [5], framing parents as people who need to be ‘educated’ to ‘step back’ and 
‘let go’ [4]. An assumption that all elements of the young person’s development 
(e.g. cognitive, emotional, physical and psychosocial) occurred at the same pace led 
to an anticipation of transition being a linear process. Clinicians’ conceptualisation 
of parental care and involvement was largely binary; parents were essential in car-
ing for all their child’s needs, but a young person no longer required parental sup-
port. As such, clinicians supposed parents held an ‘emeritus’ carer status once their 
children had left paediatric care [7] and in early transition programmes ongoing 
parental input was largely positioned as problematic.

Perhaps as a result of clinicians’ assumptions about them, parents worried that 
their child’s transition to adult services would not allow them to be as involved in 
their care as they were previously [8]. Parents reported feeling ignored or sidelined 
at this point [9] with minimal clinical understanding of how they experienced the 
transition process in the context of their own needs. As Allen et al. [10] note, it was 
ironic that support for parents was often withdrawn at the very time when their 
needs for professional support and information were high. The small amount of 
research and service evaluation conducted at this time therefore neglected to capture 
a complete picture of young people and their families in transition [11], focusing 
instead on the ‘experiences’ of small samples, with little research including parents’ 
perspectives [1, 12]. Even at the beginning of this century, there was scant evidence 
of the impact of healthcare transition on families [4], although there was an emerg-
ing recognition that families could become ‘partners’ in the transition process if 
they were sufficiently prepared.

�Problematising the ‘Family’

Parents provide support that all adolescents need to become more skilled at manag-
ing their own lives and together with the wider family are a key source of support 
for young people [13]. Rather than treading a short and linear path to independence 
in adulthood, young people tend to live for longer in their parental homes in most 
developed countries [13] and continue to experience a strong bond with their fami-
lies after leaving home [14]. Even in the context of ‘healthy’ young people, the 
assumption of a smooth trajectory towards independence has ignored the individual 
and changing nature of parental relationships and their importance for young people 
[13], leading to the nature of relationships between young people and their families 
more generally being under-investigated [15]. However, regardless of clinical and 
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societal expectations of autonomy, individuality and independence [13], it is vital to 
consider the family structures and practices, including support, resources and con-
tact, that each young person draws on through their transition. Of course, young 
people may live with one or more parents, in blended or extended families, experi-
encing different family values, communication styles and socio-economic status. In 
this chapter, acknowledging the heterogeneity of families, the term ‘parent’ is used 
to describe any adult that has significant responsibility for providing care and pro-
tection for a child or young person.

Early assumptions are now being surpassed by a growing acknowledgement that 
it is the family rather than the individual patient that is key to a successful transition 
to adult care. Just as an artificial distinction exists between ‘child’ and ‘young per-
son’, so too exists an artificial distinction between parents caring and ending care 
for their child post-paediatric care; it is erroneous to think that families will ‘let go’, 
‘step back’ or ‘give up’ [4] all the caring roles they enacted when their children were 
young. Strategies for improvements in the transition process increasingly recognise 
parents as an important component of successful transition through enabling their 
child to assume increasing responsibility for their health, providing a protective fac-
tor for their wellbeing and teaching their child skills necessary to self-manage their 
condition [11]. Transition should therefore be understood as a process involving an 
adaptation in care roles for both patients and parents. Views of both young people 
and their parents were considered in developing the UK’s NICE guideline for 
improving care during transition [16], yet there is limited evidence to guide health-
care professionals as to what constitutes ‘effective’ parenting in transition and how 
they can support parents as they modify their roles [17], although early work pro-
vides many useful ideas.

�The Nature of Paediatric Care and the Long-Term Condition

The philosophy of transition care is at odds to that of paediatric care, which works 
from a family systems approach to ensure that, as primary caregivers, parents are 
significantly involved in negotiating, advocating and making health-related deci-
sions for their child [2]; for some parents their role will take a substantial portion of 
their time and form a significant part of their identity. In this environment, parental 
security is established through good working relationships with paediatric teams 
and from the continuity of their child’s care that subsequently develops [12]. Over 
time, parents learn how to navigate the paediatric system, experience working in 
partnership with professionals, with their opinions largely being sought and wel-
come [6].

Two groups of young people essentially transition out of paediatric care: one 
with relatively stable and ‘minimal’ disease that can relatively easily leave behind 
their parents’ involvement in their care routines and one that will have ongoing need 
for parental support through transition and into adult care, due to complex, progres-
sive and unpredictable disease trajectories and health needs. The latter group, the 
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focus of this chapter, needs to not only maintain daily control of their health by 
mastering complex symptom management but also learn to communicate directly 
with health professionals about their symptoms and care needs and manage their 
clinic appointment schedules. There is a risk for parents of these young people to 
feel that their achievements made in paediatric care will be lost at transition, with 
little opportunity to build new relationships with clinicians and a sense of sorrow or 
abandonment at no longer being needed in the same way.

Historically, many parents (and their clinicians) delayed their child leaving pae-
diatric care due to the absence of transition services and the lack of adult physicians 
trained to treat young people with complex conditions of childhood onset [4]. 
Cultural gaps in consulting styles between paediatric and adult clinicians were also 
slow to be addressed and communicated to families [12]. This reluctance to leave 
paediatric care may indeed have contributed to adult clinicians’ perceptions of par-
ents needing to ‘let go’ of their child and no longer be the decision-makers for their 
child’s care [11].

Below I set out the key concerns that parents anticipate and experience at their 
child’s move to transition care before focusing on their worries about the young 
person specifically.

�What Are Parents’ Key Concerns at the Time of Their Child’s 
Transition?

�Concerns About Post-paediatric Care Services

Limited awareness of the standard and availability of post-paediatric services con-
tinues to underlie many parents’ feelings of being unprepared or unable to anticipate 
how their child’s future needs will be met by healthcare services [1, 11]. For some, 
this perceived lack of preparation together with a lack of communication may lead 
to feelings of abandonment by healthcare professionals [1], concerns of whether 
transition will happen at the ‘right time’ for their child [12] and increasing uncer-
tainty, ambivalence and reluctance to begin handing over care responsibilities to the 
young person [18].

For other parents, post-paediatric services are seen as complex, confusing, frag-
mented and procedural, leading to feelings of ‘falling off a cliff’ [19], their child 
being a ‘number’ on a ‘conveyor belt’, and perceptions of a lack of consistency in 
staff approaches [17]. For example, parents express concern that clinicians will nei-
ther realise that a young person is a new patient and give appropriate support nor 
establish relationships with families of young patients in transition [12, 20]. Others 
report a sense of disillusionment with health and social care systems that fail to 
meet the full range of families’ complex needs [6, 21].

Through these concerns, parents have two key difficulties. First is anticipating 
the health-specific challenges ahead: both service-focused (such as where and from 
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whom future care will be delivered) and the quality of that care [8]. Second is pro-
tection of their child which is an issue of highest concern to parents [17], with 
threats arising not only from their health condition and uncertainty around future 
morbidity and mortality but also from more general worries about what is to come 
[2], including social and cultural issues such as sexual activity and employment 
opportunities. Transition care does not always respond to all the needs of young 
people, who also experience the broader and more typical transitions and anxieties 
during adolescence such as experiencing sexual relationships, managing self-
confidence, leaving education, starting work or higher education and perhaps mov-
ing away from the family home. Here, clinicians should not only consider risks and 
uncertainties but also wider vulnerabilities to ensure a holistic approach [17].

�Concerns About the Young Person

Many parents want to retain a sense of control of their child’s health condition even 
when the young person with a rare or complex condition is an adult [12]. In that 
sense, they are not so unlike parents of ‘healthy’ young people who remain mindful 
of their child’s ongoing health status and behaviour. Parents appear pivotal in devel-
oping their children’s decision-making abilities, especially in challenging times 
[22]. Although a range of studies note the anxiety, uncertainty and fear that many 
parents experience at the time of their child’s transition, these emotions may not 
commonly be expressed to healthcare professionals because parents are concerned 
about not being seen as over-advocating for their child or being ‘difficult’, as well 
as unfamiliarity with who and how they should express their concerns [21]. However 
parental anxiety can have a negative impact on the transfer of care tasks to the child 
and potentially lead to parents’ overprotection of their child [18]. No relationship 
has yet been identified between parental anxieties and particular patient profiles [8]; 
thus developing more individualised patient transition protocols remains 
problematic.

Aware that their experience has been built over years, parents may also believe 
their child is unable to grasp and competently manage complex care in transition 
[23] or be ready to conduct all care tasks independently [4, 8]. Thus, parents may 
express concerns about a handover of care responsibility within a relatively short 
timeframe and at a challenging point in their child’s life course. Perceived lack of 
adequate transition care may lead parents to continue as the care coordinator, assum-
ing responsibility for communicating between different services and scheduling 
appointments [1]. Additionally, young people may decide not to seek healthcare 
during their adolescent years, there being a difference between capacity for inde-
pendent action and making the choice to do so [10]. ‘Control’ or overprotection and 
conflict with young people over parents’ ‘constant checking’ and questioning have 
been reported as children become more proficient at managing (or neglecting) their 
own care [1]. However, despite expressing ongoing worries and their need to plan, 
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parents also report working to adopt a balanced approach to their child’s care that is 
not too restrictive or permissive [17].

It is relatively easy for parents to transfer routine and straightforward tasks, such 
as medication-taking, but harder to hand over responsibility for more complex tasks 
such as coordinating different care providers and decision-making for complex 
symptoms [17]. Parent’s handing over of care roles is therefore complex and requires 
delicate support to achieve a balance. For instance, parents’ desire to protect the 
young person’s long-term wellbeing, for example, in nurturing their independence 
in self-management, can conflict with their need to protect their immediate health, 
especially for conditions that are unpredictable and potentially life-threatening [17] 
or where symptoms such as breathlessness mean parents need to access formal care 
on the young person’s behalf [17, 23, 24].

For young people with rare conditions, care challenges also relate more widely 
to the lack of public understanding of what it is like to experience a particular condi-
tion and how this might impact how a young person experiences their daily life [23]. 
Parents’ continuing concerns around the potential exclusion of their child from ele-
ments of social life have been noted [2], even when robust transition processes are 
in place. Parents of young people who are ‘behind’ in developing their social skills 
also need careful acknowledgement and support [17]. In these cases, parents’ 
extended roles reflect quite reasonable responses to their child’s social precar-
ity [17].

Parents therefore remain key role models for their children, actively exposing 
them to opportunities where they can learn, enhance and display their self-care abil-
ities in safe environments with increasing confidence [17]. Supporting families to 
cope with these very real worries appears to be a vital part of effective transition 
care [17]. The following section outlines some ideas for supporting parents.

�Suggestions

�Timing of Transition

Young people enter and move through transition services in relation to their own 
and their parents’ changing roles and relationships. There are therefore no ‘one size 
fits all’ approach to successful healthcare transition and no evidence that young 
people’s transition to self-management will continue at the same pace at home as in 
the clinic. Parents usually have a good understanding of when their child is ready to 
enter a transition programme, for example, through their increasing maturity, sense 
of responsibility, emotional stability and capacity to self-manage their condition [1], 
yet families still need time to adjust to the idea of transition. Planning discussions 
should begin at an early point in the process to give young people and their families 
in paediatric care time to adjust. As their child matures, parents do make alterations 
to their caring roles including their responsibilities, decision-making and healthcare 
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management [11]. Across a number of more recent studies, parents have been noted 
to perceive the transition towards their child’s self-management as important, gen-
erally positive and something that young people are motivated to do, facilitated by 
parents gradually ‘upskilling’ the young person towards that goal [1]. The timing of 
healthcare transition therefore needs to be flexible, occurring when the young per-
son and their parents feel it is appropriate and taking parents’ concerns and sugges-
tions into account [6]. Parents also need to be able to assure themselves that their 
child’s transition programme is high-quality and comprehensive and has a similar 
intensity of care to the paediatric service the family is leaving behind while under-
standing that the style of care their child receives will be qualitatively different [4].

�Providing Information

Parents receiving information at the same time as their child can help in numerous 
ways, for example, to enable them to feel prepared, informed, involved and reas-
sured; to feel more secure when their child has left paediatric care; to help avoid 
misunderstandings about care intentions; and to facilitate future family and profes-
sional discussions [12]. Well-informed and confident parents are likely to be better 
equipped to pass on their knowledge and experience to support the young person’s 
self-management skills [25]. Both preparatory and ongoing conversations and infor-
mation are required [11], ensuring that transition care is not only in place but is 
visible to the family. General information about how transition and adult care is 
organised, including location, appointment format and clinic location, is essential 
[12]. However, information may be confusing and irrelevant, lack important detail 
or sometimes be too much in volume for parents to be able to filter what is immedi-
ately relevant to their child [2]. In communicating with young people and their 
parents, clinicians need to think not only about what information needs to be con-
veyed but also what form it will take [12], for example, a series of written plans that 
the young person and their parents can refer back to over time. Alongside this infor-
mation, how their child will receive essential information such as what they should 
do if they become ill, or prepare for travelling, is also valued [12]. Parents’ input 
into a transition plan that is then written for the young person may help to reassure 
the family that key information has not been forgotten [12].

A separate meeting for parents to meet the new clinicians should be an explicit 
part of the transition process preparation plan [8, 12], with the paediatric team intro-
ducing the patient and their family to the adult team [4]. Clinicians’ collaboration 
with parents before the transition process begins can help establish their relation-
ship with the new care team generally [12]; it is also helpful to identify a healthcare 
professional specifically responsible for providing care to the young person. For 
instance, a named coordinator, key worker or ‘navigator’ can be assigned to support 
the young person and their parents through the transition programme. This indi-
vidual can identify and relay appropriate information at key time points, get to know 
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the family [2, 5], communicate with the wider healthcare team [6] and be a specific 
resource for the young person [5].

�Enabling Network Support

Establishing a forum for parents and young people to share their experiences out-
side transition clinic appointments is an innovative way to support families. For 
example, peer support groups for young people with similar conditions could pro-
vide a network for their child to share their experiences and may help to allay par-
ents’ concerns that their child may be socially isolated [12]. Parental peer support 
groups in paediatric care can also enable parents to have a greater understanding of 
the extent of planning required for transition and the need for young people to begin 
to take ownership, developing a sense of belonging and mutual support and empow-
erment for parents and young people alike [21]. The shared experiences noted in 
research with parents of young people already in transition programmes with a 
range of underlying diagnoses suggest that non-disease-specific interventions for 
parents may help support their own role transition [1]. For example, parents may be 
able to gain new knowledge and became more future-oriented and active in prepar-
ing for transition [21] and their child’s increasing responsibilities more generally. 
Peer parental support groups in transition can also enable parents to share their 
experiences, facilitate discussion of risky health behaviours and collectively 
problem-solve challenges such as how they could respond to the young person [12] 
and garner ideas for future planning [21]. Through parents meeting parents of older 
children, experiences of how other young people were able to take on more respon-
sibility over time, and the benefits and challenges of this, can also be learned [12]. 
However, much peer support research to date in this context has involved small 
samples and pilot interventions, with high non-attendance rates at support groups 
due to competing demands on parents’ time. Encouraging time-pressured parents to 
draw on a trusted network of supports outside their family such as teachers and 
peers at school may also help to support parents in their changing roles [1].

�Communicating with Young People

It is vital to explain the rationale for developmentally appropriate transition care and 
have early and open discussions with parents about it  – for example, where and 
when lone consultations with the young person will occur and who sets the pace and 
agenda of these [10]. Health professionals’ belief that parents gradually lose their 
right to information about the young person has historically been embedded in their 
practice [24]. Similarly, many young people will anticipate attending transition 
clinic appointments alone but that their parents will continue to provide support and 
advice at home [10, 24]. Transition clinicians are required to simultaneously respect 
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the young person’s autonomy and confidentiality while involving and supporting 
their parents so that they feel secure that their child’s care needs are being met [12] 
and that they could meet their child’s future needs if called upon to do so (e.g. in 
periods of acute illness). The extent of trust that parents have in their child’s transi-
tion team underpins many of their beliefs about the appropriateness of maintaining 
the confidentiality of their child [26]. If the transition service does offer lone consul-
tation, it is crucial to think about who sets the pace of this; early conversations with 
the young person and their parents about their preferred styles of consulting can 
help inform how consultations are patterned. Whatever the consulting arrange-
ments, parents should continue to have access to practical advice and support 
regarding caring for their child [10], and be kept informed about issues they need to 
be aware of, within the limits of confidentiality. Parents may triangulate clinical 
advice with different sources of information and their own instinct [23]; talking to 
parents about other sources of ideas and how that might affect their ideas and expe-
rience of the transition process may help to avoid misunderstandings and stresses.

Confidential care is just as important for young people with a rare or complex 
condition as for those who are healthy [27]. Confidential consultations enable clini-
cians and patients to discuss more sensitive issues [4] and address young people’s 
more typical health concerns. In the context of chronic illness, both parents and 
young people report healthcare professionals having good listening skills, being 
honest and maintaining confidentiality, as important [28]. Conversely, evidence also 
suggests a degree of parental involvement in care leads to improved health out-
comes [1]. Parents identify both a range of benefits and harms of confidential care 
which may reflect a more general conflict associated with parenting any adolescent 
[29]. Complexity and controversy therefore surround lone consulting and confiden-
tiality both for transition staff and parents, for example, what should be done if the 
young person has not attended their appointments and there is concern about their 
health, if parents believe young people are hiding vital concerns from clinicians or 
if the team senses that parents may be reading the young person’s private clinic cor-
respondence. The importance young people place on confidentiality may prevent 
them attending transition appointment if they sense a risk of their parents receiving 
or passing on their private information, yet complete exclusion of parents is diffi-
cult, especially if they believe their child is not coping [12].

In working to resolve concerns of confidentiality, it may be possible for clini-
cians to consider a longer appointment once a year for children around 12 years and 
over, the first part of which is a lone patient consultation, accompanied by provision 
of information about this format to young people and their parents [27]. In thinking 
about the limits of maintaining confidentiality, confidentiality may be better under-
stood as a continuum than a binary [29], whereby three distinct options for disclo-
sure outside the consultation are available on a spectrum between the two extremes 
of breaching and maintaining confidentiality: where the young person decides to 
disclose; where the professional discloses with permission of the young person; and 
where the professional breaks confidentiality with the young person’s knowledge 
but not consent. Here, understanding the young person’s issue and their developing 
autonomy can be considered. However, dilemmas of confidentiality involve 
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weighing multiple and conflicting risks with immediate and future harms, and pro-
fessionals are unlikely to agree limits to confidentiality in all cases. Duncan et al. 
[29] list a range of strategies that can be used to minimise the potential for harm 
when managing confidentiality with young people: conducting thorough risk assess-
ments; maintaining the therapeutic relationship; empowering the young person; 
supporting the whole family; and professional safety. This approach to conceptual-
ising confidentiality highlights the complexity that needs to be worked through with 
young people and their parents.

�Supporting the Parental Role

Parents should be understood as a resource for both the young person and healthcare 
team, with their expertise being acknowledged and taken into account in care plan-
ning [12]. Transition programmes must therefore include the family [4], recognising 
that parents are likely to have a continuing and adapting supportive role in providing 
care for the young person that might never be discontinued. Parental support appears 
to be a key factor in encouraging and facilitating young people to understand and 
build their ability to self-manage their condition [30] such that they become experts 
in their own care [1]. Being instrumental in their child’s transition, parents remain 
active in preparing them for adult care, for example, by increasing the range and 
type of care tasks the young person undertakes and by moving to ‘shared care’ 
within the home [1]. It is useful therefore to consider parents as an integral part of 
the young person’s supportive healthcare team and transition care for a young per-
son as ‘shared care’ between the healthcare team and parents. Professional care 
needs to be directed towards both the young people and their parents in achieving 
this, developing transition programmes and service structures that recognise and 
respond to the continuing caring role played by parents [10], even as this role quali-
tatively changes as the young person grows older.

Parental involvement in transition care is a delicate and ongoing balance [29]. 
Ambiguity and uncertainty abound over what transition and adult care arrange-
ments signify about parents’ changed role, for example, their previous ‘manage-
ment’ role may give way to a ‘consultant’ or supervisory one [1, 9, 24]. Working to 
allay parental anxieties will help parents feel supported in gradually handing over 
care tasks to their child. Identifying and addressing their concerns regarding risk, 
uncertainty and vulnerability can equip parents and young people to manage better 
through, for example, problem-solving, communication skills and role clarification 
[17]. Throughout the transition process, clinicians should regularly ask young peo-
ple whether and how they would like to involve their parents in their care and in 
what capacity they should be communicated with [16]. While the young person is 
living in the family home and with the young person’s permission, it is reasonable 
for clinicians to take advice from parents about their child and incorporate relevant 
points into ongoing transition care planning and to keep the parents broadly 
informed of plans when there are issues of which the family need to be aware [10]. 
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Many of parents’ initial concerns can be ameliorated if clinicians check in with 
parents once transition of care is underway [8].

Healthcare professionals are more likely to gain support from parents through 
building rapport and communicating the rationale and importance of care that 
appropriately addresses all aspects of the young person’s wellbeing [17, 27]. 
However, just as care for the young person needs to be individualised, profession-
als’ support for parents also needs to focus on their specific needs as their role in 
formal services and at-home shifts [12], understanding the stresses and challenges 
associated with changes at transition, including feelings of loss around the ending 
of the relationship with healthcare providers [11].

�Working Towards Independence

Independence and autonomy are best understood as gradual, incremental and nego-
tiated processes, with parents gradually transferring responsibility for self-care, in 
accordance with other increasing responsibilities, to their child, for example, in 
education and employment [1]. Parental care can be considered as a continuum or 
hierarchy of tasks and involvements; some are easily transferred as the child grows 
older (e.g. taking daily medication), whereas others (e.g. driving a young person to 
their appointments when this is the preferred option for the family) may be negoti-
ated within the family and continue long into adulthood. Nevertheless, evidence 
consistently suggests transition is a complex and ‘messy’ process, with multiple 
transitions occurring for the young person and their family [10]. Clinicians should 
not assume that there will be an equivalent or smooth pace of transition to indepen-
dence and autonomy in the home environment and should consider how cultural 
differences may influence the autonomy of young people in self-managing their 
condition. Most families work through their own processes of transferring care 
tasks, recognising differences in capacity and choice, and healthcare systems should 
be there to support them in this. Similarly, although ‘independence’ may apply to 
clinic visits and some care tasks, ‘interdependence’ may be a more realistic way of 
understanding a young person’s care transition within the family home [31].

The process of young people assuming responsibility from their parents is part of 
a child’s normal development but for young people with rare and complex condi-
tions is often more challenging. As each child matures, parents make alterations to 
their caring roles including their responsibilities, decision-making and healthcare 
management [11]. Young people may also push back at parents for more control of 
their own care yet default back to them in times of acute illness. Roles and respon-
sibilities therefore change differently over time as children become less reliant on 
their parents; some will be taken over gradually with parental supervision, for 
example, scheduling and ordering medication doses, where others may continue to 
be primarily held by parents, for example, advocating for a critically ill young per-
son [24]. Others may be learnt in transition, for example, arranging clinic and refer-
ral appointments. Young people in private/insurance healthcare systems may need 
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extra parental support here, for example, in finding appropriate insurance policies 
and understanding reimbursement and associated bureaucratic elements [4]. For 
some tasks a young person will self-initiate taking responsibility, for others their 
parent may be explicit in transferring responsibility, or indeed the process of trans-
ferring responsibility for a care task may occur in response to an unforeseen event 
[32]. Role realignment is therefore generally renegotiated, with changes being insti-
gated by both parents and young people [17].

In reality, full responsibility may be the aspiration, but this is less clear when 
parents remain involved in managing at least some aspects of the young person’s 
care. Few explicit discussions about responsibilities or what ‘full responsibility’ 
might entail [32] typically occur, and due to a host of reasons, the young person may 
move backwards and forwards in taking on responsibilities. With development of a 
young person’s independence and autonomy, the definition of a ‘successful’ self-
management may be negotiated. Here clinicians need to be aware that not comply-
ing with a treatment plan may be a young person’s active choice [4], even though 
health outcomes may be adversely impacted [33]. Responsibility for care might also 
return to the parents if the young person disengages from transition process or needs 
respite care in periods of extreme illness or if end of life care is needed. Parents will 
struggle to catch up with immediate care needs they are expected to provide if they 
have had no involvement with professionals over many years. It is also important to 
be aware of a reverse protectionism that can occur in more complex and life-limiting 
conditions whereby the young person seeks to shield their parents from news about 
their deteriorating health state [24, 31].

�Conclusion

Transition teams work to fit young people and their parents into an existing health-
care system and service ethos, albeit a relatively new one. To facilitate their gradual 
handing over of responsibility for care tasks to their child and collaborate with 
healthcare professionals in efforts to transfer care tasks, parents need to be prepared 
for transition, informed and involved. Support strategies need to recognise the 
diversity of family experiences, goals and complex health conditions. Secure and 
consistent relationships between professionals, parents and young people appear 
likely to enable parents to be a steady resource and source of support.

Responsibility for care needs to be transferred incrementally at a reasonable 
pace, despite the change of venue and teams being swift. Parents and young people 
have many complex needs during healthcare transition that are not yet fully appreci-
ated nor understood by clinicians and researchers [11]. The process of supporting 
both young people and their parents through transition is a balancing act, with teams 
having to navigate carefully between supporting both sets of needs [12]. Being 
aware that families have their own ways of managing transition away from the 
clinic, providing support and avoiding a prescriptive ‘one size fits all’ appears to 
offer a pragmatic way through the transition process.
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More focused, higher-quality research is required with larger, more culturally 
diverse samples that take the unique context of each family into account [11]. Well-
defined intervention studies, with evaluation of both effectiveness and family expe-
riences, would aid understanding of how best to support families in transition. 
Additionally, more nuanced work focusing on how young people’s condition-
specific and developmental changes impact their parents as they grow older will 
also enable more specific guidance to be given.
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Chapter 6
Using a Social-ecological Framework 
to Guide Transition

Pi Chun Cheng, Michael M. Rey, Dava Szalda, and Lisa A. Schwartz

�Introduction

The Maternal and Child Health Bureau and National Alliance to Advance Adolescent 
Health’s “Six Core Elements of Health Care Transition,” built from the consensus 
guidelines of the American Academy of Pediatrics and other societies, emphasize 
the importance of a formalized transition process for adolescents and young adults 
(AYA) that includes repeated assessment of transition readiness [1]. Nevertheless, 
until recently there has been little consensus on how to define the components of 
transition readiness and how to appropriately evaluate it. A framework for transition 
readiness that is founded in theory and validated was needed.
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The Social-ecological Model of AYA Readiness to Transition (SMART) was 
developed by Schwartz and colleagues to fill this gap [2]. Built on theoretical mod-
els including social-ecological models of adaptation and disease management, the 
SMART model provides a framework for transition, identifying aspects of transi-
tion readiness that include both objective, difficult to change pre-existing factors 
and also subjective, modifiable variables. In this chapter we will define the SMART 
model, its components, validation, and general use. To show the way that the 
SMART model can be incorporated into transition in respiratory disease, we will 
then briefly apply it to the transition literature for pulmonary and respiratory dis-
eases including cystic fibrosis, chronic respiratory failure in neuromuscular disease, 
asthma, and pulmonary hypertension.

�SMART Model

The SMART model builds upon the social-ecological framework that places the 
AYA at the center of a series of inter-related perspectives – of patients, families, and 
healthcare providers – and the reciprocal relationships that develop therein. These 
perspectives and relationships are in turn impacted by larger systems that can 
include cultural influences, social networks, healthcare policies, and political influ-
ences. Relying on this structure, the model acknowledges that two separate patients, 
for example, may be of the same age and disease profile but have very different 
levels of transition readiness. For example, the patient’s individual personality and 
experience, their family, their providers, their relationships with those family mem-
bers and providers, their culture, and their communities may influence their readi-
ness for transition and, as a result, their outcomes through that transition. It is only 
through awareness of this larger social-ecological context that the transition readi-
ness can be understood. In addition to this understanding, the model also provides 
an opportunity to assess readiness across these domains to allow for interventions 
that can be studied and implemented.

Through this theoretical framework, the SMART model identifies 11 compo-
nents of readiness to transition [2]. Four components are pre-existing factors. These 
are objective factors that are difficult to modify and, therefore, less amenable to 
intervention. These are (1) sociodemographics/culture, (2) access/insurance, (3) 
medical status and risk, and (4) neurocognition/IQ. There are also seven subjective 
factors that are modifiable and more amenable to intervention. Six of these apply to 
patients, caregivers, and healthcare providers. These include (1) knowledge, (2) 
skills/self-efficacy, (3) beliefs/expectations, (4) goals/motivation, (5) relationships/
communication, and (6) psychosocial/emotions. The seventh, developmental matu-
rity, is specific to patients. The description of these components is adapted from 
Schwartz et al.’s initial articulation in 2011 [2].
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�Objective Components

The objective components of transition readiness identified by the SMART model 
are pre-existing factors that impact patients, parents, and providers. These are dif-
ficult to change but can influence the stakeholders to transition both directly and 
indirectly through their impact on the subjective components.

Sociodemographics and culture include patient age, gender identity, ethnic and 
racial identity, socioeconomic status, and the culture of the patient, family, and com-
munity. It is expected that older age and higher socioeconomic status and a culture 
that positively views or affects healthcare access and transition are facilitators of the 
transition process. Each of these aspects will in turn influence all other components 
of transition readiness.

Access and insurance include the availability of adequate insurance to cover 
needed services and treatments, ability to pay for cost-sharing, and access to medi-
cal providers capable of caring for the particular healthcare needs of the AYA. Even 
patients with adequate insurance that is continuous through the transition period 
may have difficulty finding adult providers who are comfortable and capable of car-
ing for AYA with special healthcare needs. Gaps in any of these aspects will serve 
as barriers to the transition process and transition readiness.

A patient’s diagnosis, disease history, and the particular complications or future 
risks serve as the foundation for health status and risk. These aspects are the care needs 
entailed by the disease itself. Rarer diseases that require pediatric expertise or individu-
als with unique aspects to their disease presentation and management may have addi-
tional barriers to transition when compared to other AYA with healthcare needs.

Lastly, unlike knowledge or developmental maturity, neurocognitive status/IQ is 
thought to be challenging to change. Intact neurocognition and at least average IQ 
serve as facilitators, whereas cognitive impairment and intellectual disability may 
serve as barriers to transition readiness and the transition process.

�Subjective Factors

Unlike the objective aspects underlying transition readiness, the subjective factors 
are more modifiable. Through repeated assessments, evaluations, and interventions, 
these will change over time and as such may serve as ideal targets for interventions 
to improve transition readiness. With the exception of developmental maturity, 
which applies only to patients and highlights a patient’s developing autonomy and 
outgrowing the family-oriented pediatric healthcare setting, the other subjective 
components apply equally to patients, families, and providers. Readiness on the part 
of all parties is needed to facilitate successful transition.
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Whereas health status/risk refers to the actual health history and risks of future 
complications, knowledge is the patient’s, family’s, and provider’s understanding of 
that history and health status and needs. It necessitates that participants, including 
both pediatric and adult providers, know the pertinent details of the patient health 
history. All must also recognize the importance and benefits of transition. This fac-
tor can be facilitated by the formalization of the introduction of a transition process 
and the maintenance of a transition health summary as outlined in the American 
Academy of Pediatrics guidelines on transition and the Six Core Elements of Health 
Care Transition [1, 3].

Skills and self-efficacy relate to the ability to manage personal health, health care, 
and the transition itself. This may include scheduling appointments, ordering medi-
cation refills, and/or ensuring follow-through on treatment plans. This is among the 
most studied and evaluated aspect of transition for AYA with special healthcare 
needs. It also serves as the target of one of the more studied and utilized transition 
readiness assessments, the Transition Readiness Assessment Questionnaire (TRAQ) 
[4–8]. These assessments, however, typically focus primarily on the patient and 
ignore the provider and the family. Providers and caregivers also require skills in 
helping to coach, guide, and prepare the patient for transition. Examples of collabora-
tive skills include shared decision-making and responsibility and navigating the adult 
healthcare system from the perspective of referring provider, or patients and parents.

This highlights a number of other subjective factors that influence transition. 
Goals and motivation reference the importance that patients, providers, and family 
share the same goals through the transition process. Transition is facilitated by shared 
interest in developing patient self-management skills and shared goal to move to 
adult care. Relationships and communication between all groups, including both 
pediatric and adult providers, should be collaborative, clear, and geared toward sup-
porting health and transfer of care. Absence of shared goals to develop patient inde-
pendence and dependent relationships such as that of the parent and AYA may be 
barriers to transition. Underlying this are the beliefs and expectations related to the 
transition process. All need to believe that the transition process is important and will 
be positive for the patient in the long run. Such a belief can build long-term trust in 
the healthcare system and establish a foundation for continued engagement in care.

Lastly, psychological functioning or emotions highlight the way that psychological 
conditions and emotions surrounding the transition process can serve as either facili-
tators or barriers. A family functioning well and coping appropriately with life stress, 
parties that are psychologically well and not dealing with crises, and individuals that 
feel confident, prepared, and empowered can help to support transition. Transitioning 
during a time of heightened psychological stress and conflict or fear and anxiety about 
the transition process may make transfer at that time more challenging. Additionally, 
recognition and management of co-occurring mood disorders including anxiety and 
depression for patients and families is important in facilitating transition.
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�Validation

The validity of the SMART model and its 11 components of transition readiness 
have been established in the years since its introduction. Surveys, focus groups, 
and interviews have been conducted with providers, families, and AYA with spe-
cial healthcare needs [2, 9]. Through these, stakeholders both supported the com-
ponents and their definitions and also reported differing opinions in what they 
perceived to be the most important components [9]. This suggests that the model 
is applicable and comprehensive while also validating the need for perspectives 
of multiple stakeholders. Further, the Transition Readiness Inventory (TRI), a 
transition readiness assessment built on the SMART model foundation, has also 
recently been developed and validated in survivors of childhood cancer [10]. 
Unlike other transition readiness assessments, the TRI is a multi-informant 
assessment with both parent and patient versions [10, 11]. The content validity 
was determined by multiple stakeholders including providers, patients, and par-
ents further lending support for the underlying model that serves as its theoretical 
basis [10].

The validity of the SMART model has been further supported as the model has 
been incorporated into the transition literature of multiple different patient popula-
tions. Again, surveys and interviews with stakeholders in the care of patients with 
sickle cell disease, survivors of childhood cancer, inflammatory bowel disease, and 
type 1 diabetes, have lent support to the multi-informant components of the SMART 
model to a variety of disease states [12–16]. This suggests that the model is broadly 
applicable to transitioning AYA.

The SMART model has not been directly validated in pulmonary patient popula-
tions but was described as a framework for transition in cystic fibrosis [17, 18]. 
Nevertheless, as the transition process is being investigated in pulmonary and respi-
ratory disease, many of these same themes and components emerge. As with the 
other health conditions in which it has been studied, a social-ecological model such 
as SMART is incredibly applicable to pulmonary diseases. Pulmonary diseases that 
affect AYA may require regular follow-up and reassessment of disease state, com-
plex management regimens, and multiple provider types. Additionally, across dis-
ease states there is wide variability in disease severity and outcomes, changes in 
disease course through adolescence, and pediatric provider experience that may not 
be as readily available with adult providers. The SMART model would, then, serve 
as an effective framework and tool by which to assess and improve transition readi-
ness in pulmonary disease. We now turn to an investigation of the SMART model 
though transition in pulmonary disease.
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�SMART in Pulmonary Disease

�Cystic Fibrosis

Cystic fibrosis (CF) has, in many ways, served as the model for a traditionally pedi-
atric disease that has become a pediatric and adult disease and for which a transition 
process is important. Over 30,000 individuals in the USA and more than 70,000 
worldwide have CF, an autosomal recessive disease in which the CFTR protein, an 
ion channel found in tissues across organ systems, is aberrant [19]. Through scien-
tific and care advancements, survival has increased dramatically, and a remarkable 
demographic shift has occurred. By 2018, in just 40 years, CF had gone from a 
disease with only 10% of affected individuals aged 18 years or older to one in which 
55% of patients are adults [19]. Survival is only expected to continue to improve as 
new drugs that target the underlying molecular mechanism are now available to 
90% of patients with CF [19]. Transition to adult care has, then, become a necessity 
in CF care.

In addition to the changes in survival, the complexity of CF and its management 
highlights the importance of a model such as SMART in transition management. 
Though the morbidity and mortality are due primarily to pulmonary disease, the 
ubiquity of the CFTR protein across organ systems makes CF a multi-system dis-
ease. In addition to lung disease, patients have sinus disease, luminal and liver gas-
trointestinal disease, nutritional deficiencies, endocrinopathies, joint disease, and 
higher rates of anxiety and depression [19]. Each of these may require a separate 
medical specialist to aid in management. Additionally, the pulmonology office typi-
cally serves as the medical home, seeing patients quarterly and coordinating this 
care. While this role may be common in pediatrics, it is unusual in adult subspe-
cialty care outside of CF care. The adult CF center had to be built to be such a medi-
cal home. For patients and their families, the daily care can be equally intensive; it 
requires a median of seven medications and taking over 1.5 hours for treatments 
[20]. Readiness for transition on the part of patients, families, and providers, then, 
is also paramount to facilitate the needed transition.

Applying the SMART model to the extant CF transition literature and practices 
can highlight not only the ways in which such a framework is already in use but also 
how it could be utilized in a more comprehensive fashion to assess and improve 
readiness for patients. Transition in CF has often recognized the importance of mul-
tiple stakeholders – patients, families, and providers – to effective transition. In an 
effort to both emphasize the importance of transition as a goal and also to prepare 
adult providers to care for patients with CF, the CF Foundation, a national advocacy 
organization that accredits the CF care centers where the majority of patients with 
CF receive their care, has mandated that centers provide care in an adult-oriented 
model and has funded the training of adult providers in the care of patients with CF 
[21–23]. They additionally provide support materials geared to patients and families 
to teach and prepare for transition.
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In addition, a number of objective, pre-existing factors have been identified as 
impacting the efficacy of transition and transition readiness for patients with 
CF. Sociodemographics, insurance status, and ease of access to providers, for exam-
ple, have been associated with prolonged gaps in care, classified as greater than 
365 days between the last encounter at a pediatric center and the first at an adult 
center [24]. Younger age at time of transition, lack of health insurance, and transfer 
to an adult center in a different city than the pediatric program were associated with 
such prolonged gaps [24]. Similarly, health status has been identified as an influ-
encer of the perception of readiness to transfer. A survey of pediatric and adult CF 
providers identified medical severity as a barrier to transfer, with patients perceived 
to be sicker having a delayed transition process [22].

The CF transition literature has also identified a number of the subjective, modi-
fiable components outlined by the SMART model as components of transition. As 
in other conditions, much of this work, to date, has focused on the patient and 
assessing patient knowledge, skills, and efficacy [18]. Two validated CF-specific 
transition readiness assessments have been created that primarily assess these 
domains [11]. Additionally, both the TRAQ and a modified caregiver version of the 
TRAQ have also been used in CF transition care. Perceptions of readiness for self-
care differed between patients and caregivers, highlighting the importance of multi-
informants advocated by the SMART model and the role for interventions to target 
both patients and parents [25]. Even these multi-informant assessments, however, 
focus almost solely on disease management skills [25]. Still, across this work, older 
age and structured transition programs that either utilize readiness assessments or 
formalize transition teaching are associated with an increase in disease management 
skills, increased self-care, and self-advocacy skills [25, 26].

These are not, however, the only domains that have been identified and assessed 
in the CF transition literature. Qualitative studies and surveys of patients, family 
members, and providers regarding perceptions of transition have identified the 
importance of the patient-provider relationship, parent-child relationship, beliefs 
about transition, patient independence, and the goals of transition [26–28]. 
Structured transition programs that have been described in the literature, guidelines, 
and position papers from field experts emphasize the role of developing a relation-
ship with both pediatric and adult providers, the gradual introduction and building 
of skills and knowledge, the early introduction of the transition to build belief in the 
process and to establish transition as a goal [26, 29–32].

While these individual components have been identified, the comprehensive 
model incorporating all is often absent. The SMART model could serve as a founda-
tion for a fuller assessment that could be used to study both extant transition pro-
grams and to design new interventions. Fully validating this model with regard to 
the CF population should be undertaken, and longitudinal assessments based on the 
same are required. Still, the rigorous evaluation of transition for CF patients remains 
far ahead of many other respiratory illnesses.
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�Neuromuscular Disease

Progressive neuromuscular diseases (NMD), such as Duchenne muscular dystrophy 
(DMD), spinal muscular atrophy, cerebral palsy, and spinal cord injury, may lead to 
chronic respiratory failure due to weak respiratory muscles and resultant chronic 
hypoventilation. As in CF, advances in medical care, in particular improved respira-
tory support through mechanical ventilation and targeted molecular therapies, have 
led to marked improvement in survival with young adults now living to adulthood. 
For DMD, among the most common and severe forms of NMD, the mean age of 
survival has increased from teenage years in the 1960s to well into the 30s today 
[33, 34]. There is a vital and growing need to bridge pediatric to adult pulmonary 
care for these individuals. However, the transition process for patients with NMD 
has unique challenges.

Using the SMART model to assess the transition to adult care for patients with 
NMD and chronic respiratory failure highlights some particular challenges that may 
serve as barriers to transition readiness. From a neurocognitive standpoint, in addi-
tion to their physical limitations, many NMD patients also have intellectual disabili-
ties – they may depend on their caregivers for decision-making. Lack of access to 
adult medical care is one of the primary barriers in the transition for NMD. There 
are few adult pulmonologists and institutions that are trained and well supported to 
care for this patient population [35]. Most young adults with NMD that lack access 
to appropriate adult care are still under the care of their pediatric providers. The 
adult providers that are available are typically at academic centers; therefore, visits 
may require long-distance travel – a particular challenge for this population who 
may require wheel chairs, are reliant on battery-powered ventilators, and need care-
givers to assist with many physical needs. For those individuals lost to pediatric 
care, they often reengage with the medical community only in times of emergency 
and respiratory crisis, resulting in poor health outcomes.

Further implicating the role of access and medical status for patients with NMD, 
the transition from pediatric to adult care settings often comes with changes in 
insurance coverage, durable medical equipment companies, nursing care, and 
access to community resources. Simultaneous transition across these domains leads 
to vulnerabilities in care continuity and successful transition. The adult system is 
often structured differently as well. The multidisciplinary clinics where multiple 
specialists can evaluate a child in the same day, common in pediatrics, are rarely 
seen in adult practices.

Beyond the barriers in the objective factors, further examination of transition 
through the SMART framework also identifies several additional key factors that 
may initially make transition readiness more complicated in this population. For 
most young people, transition is a time when independence and autonomy are 
developing. For a young adult with a progressive neuromuscular condition, how-
ever, this is also the period in which they may face greater health decline, lose 
strength and mobility, and actually physically depend more on their caregivers. This 
loss of independence adds additional complexity in their transition process. The 
patient may be ready, developmentally, to build their skills and self-efficacy but 
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must rely on others to provide medical treatments, adequate and safe housing, trans-
portation, healthcare financing, and even avenues to socialization.

As NMD patients become increasingly physically dependent on others, many do 
not feel the need to develop age-appropriate disease knowledge or management 
skills or even to participate actively in their decision-making on their health. Young 
adults are often surprised by the level of disease knowledge and self-advocacy 
expected by their adult medical providers [36]. Some have difficulty transitioning 
from a family-centered pediatric care culture to individual-centered adult medical 
care. As a result, they may develop distrust for adult providers as their needs from 
the medical team are not being “met” due to different expectations. In addition, 
many individuals with NMD can experience social isolation, anxiety, and depres-
sion due to their declining health and inability to perform daily tasks and achieve 
personal goals [37, 38]. If unrecognized, mental disorders can become a significant 
obstacle to transition [39].

For patients and families, the emotional burden of leaving the pediatric medical 
team who they believe have been instrumental in managing the complexities of 
NMD may pose distress. Families may resist the idea of transition to adult care and 
may not share the goal or belief that transition and an adult-oriented system is good 
for their child. Pediatric providers may share the belief that adult pulmonologists 
are not prepared to care for patients with NMD [35]. Lastly, transition may be as 
difficult for the caregivers as it is for the young adults. Due to the physical limita-
tions of patients, many caregivers provide complete care while balancing jobs to 
afford medical expenses. Over time, the stress of being the primary caregiver can 
lead to significant emotional distress and the need for respite [39, 40].

The many potential barriers and pitfalls to a successful transition for patients 
with NMD and chronic respiratory failure highlight the need for a comprehensive 
transition framework such as the SMART model. A focus on skills and efficacy 
alone would make for an inadequate transition process. Instead, an understanding of 
the social-ecological context in which the patient is situated is essential. Specifically, 
improving transition is dependent on training of adult pulmonologists to provide 
competent NMD care, changing the structure of adult care, advocating for changes 
to insurance policies, and improving access to assistive technologies. Even before 
these changes in objective factors occur, though, repeated SMART-informed assess-
ments of all stakeholders should be used to identify areas for intervention in the 
subjective factors. Future clinical and research efforts should use such a model to 
guide and evaluate interventions to improve transition for patients with NMD and 
chronic respiratory failure.

�Asthma

In contrast to CF and respiratory failure due to neuromuscular disease, asthma is 
among the most common chronic conditions in children, AYA, and adults. Twenty-
five million people, or nearly 8% of the US population, and five million children 
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under 18 have been diagnosed with asthma [41]. Perhaps because of its relatively 
high prevalence, 85% and 86% of surveyed primary care internists and pediatri-
cians, respectively, reported feeling comfortable treating asthma [42]. Although 
there is widespread comfort in management of asthma by providers across the age 
span, asthma does appear to manifest differently at different ages, to have variable 
courses through adolescence, and thus to have different treatment plans in pediatric 
and adult medicine [43, 44].

Despite, or maybe because of, the frequency of asthma diagnoses and its variable 
course, there has been little research on transition of patients with asthma specifi-
cally and none that have looked at the readiness of the family or provider [45]. The 
need for transition readiness assessment and transition processes, however, remains. 
As with all AYA, this can be a high-risk time where individuals engage in more risk-
taking behaviors. Of particular concern in the asthma population is initiation of or 
exposure to cigarette smoking and/or vaping. Medication adherence, loss to follow-
up, and development of other comorbidities such as obesity and mental health dis-
orders that often occur during young adulthood may also be of concern. In a 
randomized trial of transfer of asthma care to an adult provider, comparing transfer 
to an asthma specialist vs. to a primary care doctor, there were no differences in 
primary outcomes for patients with mild/moderate asthma based on the type of 
provider to whom they transferred care. Across all provider types, however, an asso-
ciation between bronchial hyper-reactivity and medication adherence was seen [46]. 
Additionally, weight gain and decreased exercise, both known risk factors for an 
increase in asthma symptoms, also occurred at time of transfer, again regardless of 
provider type [46]. On the individual level, this is a period when transition readiness 
assessments and processes may help to optimize outcomes through the transition.

Research to date suggests the applicability of the SMART model to asthma. Scal 
and colleagues showed that insurance and access to care are issues as AYA age, with 
young adults aged 18–24 having greater gaps in recommended care due to financial 
barriers, including lack of insurance, when compared to adolescents aged 12–17 
[47]. A qualitative study of AYA with severe asthma asked patients to evaluate their 
experience with transition [48]. Among the themes that emerged were the need to 
take more responsibility for their care, needing themselves and not just their parents 
to be involved in their care, and feeling isolated, left out, and unengaged with the 
adult healthcare system [48]. These interviews highlighted many of the same com-
ponents of transition readiness in the SMART model – the need for all parties to 
build skills/efficacy, the importance of strong and open relationships, and the need 
for an acknowledgment on the benefits and goals of transition.

Much work remains to be done in understanding specific barriers and facilitators 
to transition in asthma. In particular, at this time, enlarging the perspective to better 
understand the role of families and providers in readying for transition will be 
important. The incorporation of the SMART model in future research and interven-
tions will serve to create a comprehensive and measured process.
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�Pulmonary Hypertension

As with asthma, pulmonary hypertension (PH) has been understudied from the per-
spective of transition from pediatric to adult care. While some of the underlying 
diseases that may cause pulmonary hypertension, namely, congenital heart disease 
and sickle cell disease, have been a focus of transition research, the pulmonary 
hypertension itself is rarely discussed. Nevertheless, the applicability of the SMART 
model can be seen in PH care. An educational piece in Advances in Pulmonary 
Hypertension, the official Advances in Pulmonary Hypertension Association an 
advocacy organization for patients with PH, adapted guidelines and research from 
other chronic disease to transition in PH [49]. They advocate for a process that 
incorporates many aspects of the SMART model including multiple perspectives – 
patients, peers, families, providers – and outline a process to identify and improve 
many of the subjective factors identified in the SMART model [49]. These include 
assessing patient development, patient and caregiver mental health, belief and 
knowledge, and self-efficacy among others [49].

Additionally as complex treatment regimens, including continuous parenteral 
therapies, have become available to children, the care of PH has become more com-
plex but also has begun to resemble adult care more closely [50, 51]. Building readi-
ness on the part of all stakeholders will be important to facilitate successful 
transition. Using the SMART model to design, assess, and revise a model of transi-
tion such as the one outlined by the Pulmonary Hypertension Association could 
serve as the basis of an effective transition process in this setting.

�Conclusion

Transition is a dynamic, multifactorial process involving multiple stakeholders and 
psychosocial variables. A social-ecological framework allows for a comprehensive 
approach to address the different components and complex intricacies that occur in 
transition of care from pediatric to adult health system. We introduce SMART as a 
model that utilizes this theoretical framework and apply it to various respiratory 
conditions. As SMART was originally validated with childhood cancer survivors – a 
heterogeneous group with a range of symptoms and severity – so, too, are patients 
with respiratory conditions. As such, the multi-dimensional and multi-stakeholder 
nature of SMART lends itself well to respiratory diseases as it can account for major 
variations in transition readiness needs and factors. Future research is needed to 
validate the use of SMART in chronic respiratory diseases, and longitudinal and 
multi-site collaborations are needed to develop evidence-based interventions to 
improve transition of care in the field of pulmonary medicine.
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Chapter 7
Providing Care for a Changing CF 
Population

Katherine Alex Despotes and Jennifer L. Goralski

�CF as a Model Disease

Healthcare professionals who provide care for people with cystic fibrosis (CF) have 
long been at the forefront of advocating for a formal transition process. Despite 
being almost universally known as a “pediatric” disease, advances in medical care 
starting in the 1990s have led to an increasing number of people with CF reaching 
adolescence and young adulthood. The Cystic Fibrosis Foundation (CFF), which 
accredits CF centers, was an early adopter of the transition model and began to 
advocate for the development of adult CF care programs in the late 1990s. By the 
year 2000, the CFF mandated that in order to maintain CFF accreditation, any CF 
center that provided care to more than 40 patients over the age of 21 must develop 
and maintain an adult CF program. This was followed by a 2004 consensus guide-
line on optimal adult CF care [1]. An additional CFF requirement in 2008 subse-
quently stated all care centers needed to transition 90% of their patients between the 
ages 18 and 21 to adult care. This allowed for individualization of the timing of 
transition and special allowances for unique circumstances while ensuring the vast 
majority of people with CF received age-appropriate care. Coupled with this, to 
sustain accreditation, centers also had to formalize a structured transition program 
and organize regular meetings between the pediatric and adult centers.

In response to these recommendations, the number of adult CF care programs 
grew exponentially. Furthermore, in 2015, adults with CF over the age of 18 out-
numbered children with CF for the first time [2]. The CFF has recognized that 
appropriate training for adult care providers in the nuances of CF is necessary and 
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has developed programs and funding opportunities to provide additional education 
and financial support to pulmonologists, endocrinologists, and gastroenterologists 
who have taken a special interest in the disease.

�Change in Disease

Timing of transition for young adults with CF can be particularly onerous, as it 
coincides with a time of high risk for disease deterioration [2]. Within the antici-
pated time frame for transition, adolescents are expected to complete high school 
and enter college or work [3]. They must learn to be independent, both in the realm 
of their disease management and in their life, in general. Overall, achievement of 
adult milestones is delayed in adolescents with a chronic health condition compared 
with age-matched peers [4–6]. In addition, adolescents with a chronic health condi-
tion are more likely to suffer from anxiety or depression, and CF is no exception [7]. 
Mental health disorders frequently lead to issues with medication adherence, which 
may cause further deterioration in lung health.

�The Modulator Era and Changing Needs

The FDA approval of ivacaftor (Kalydeco ©) in 2012 launched a new era in CF 
treatment. As the first cystic fibrosis transmembrane regulator (CFTR) modulator 
drug, ivacaftor increased the open-channel probability of the CFTR protein and thus 
allowed for normalization of sweat chloride levels, improvements in lung function, 
and enhanced quality of life for the 4% of people with CF who carried the eligible 
mutations. Indeed, epidemiological studies showed a decline in time to acquisition 
of new bacteria in the era after the widespread availability of modulators [8]. 
Ivacaftor was followed by lumacaftor/ivacaftor (Orkambi ©) in 2015 and tezacaftor/
ivacaftor (Symdeko ©) in 2017. These pharmacologic agents provided access to 
modulator therapy for a larger number of CF mutations, though they did not provide 
the same degree of clinical improvements as was seen with ivacaftor. Nonetheless, 
they paved the way for the creation of “triple drug therapy” [9–11], a combination 
of elexacaftor, tezacaftor, and ivacaftor (Trikafta ©), which was granted priority 
FDA review in 2019 and approved for patients aged 12 and older with at least one 
copy of Phe508del. With clinical trial data that matches or exceeds the improve-
ments seen in patients eligible for ivacaftor, triple drug therapy offers a robust CFTR 
corrector/potentiator combination for nearly 90% of patients with CF. Additional 
modulators are in various stages of clinical trials and portend a time when options 
for CFTR modulation may be numerous.
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With the advent of clinical use of CFTR modulators, the approach to CF transi-
tion will almost certainly change in the near future. In the past, pediatric pulmonolo-
gists cared for patients with a wide range of lung function deficits, and often, a 
decision about the appropriate timing of transition was based around clinical health 
and pulmonary exacerbations. As younger patients become eligible for highly effec-
tive CFTR modulators, the overall trajectory of the disease is anticipated to change. 
Experts expect the majority of people to be managed as a chronic disease, similar to 
asthma, with fewer flare-ups and generally less severe lung disease. With fewer 
acute, time-sensitive needs, patients and providers may be able to focus more time 
on preparing the adolescent to assume responsibility for aspects of chronic disease 
management.

A generally accepted tenant about transition is that patients should not be trans-
ferred to a new adult care team during a period of clinical instability, whether this 
be during a CF pulmonary exacerbation, treatment for mycobacterial disease, or 
evaluation for lung transplant. Thus, a number of transitions have been delayed over 
the years, with patients remaining in pediatric care until their disease stabilizes. 
Occasionally, patients are rushed into transfer when they reach a period of time 
where they have temporarily stabilized medically (though perhaps not mentally or 
socially). With the onset of highly effective modulator treatment, it is anticipated 
that patients will experience longer periods of clinical stability, thus allowing transi-
tion topics to be serially introduced and transfer timing to be appropriately planned.

�Best Practices in CF

Despite general acknowledgment of the importance of a planned transition process, 
significant variation exists in the structure of this process between centers [12–14]. 
Numerous studies and reviews have attempted to distill the best practices for transi-
tion in CF [3, 15–18]. However, most of the recommendations are based on expert 
opinions and not prospective studies that show improved health outcomes in adults 
[19]. Part of the challenge is identifying meaningful outcome measures to mark a 
successful transition [20], particularly in the setting of a severe chronic disease 
where health may deteriorate in spite of adherence and support. Lanzkron and col-
leagues [19] advocate for a focus on developing key research questions, recognizing 
that there are a variety of stakeholders as well as situations (home life, communities, 
education) that are targeted in transition practices. Recognizing this, the feasibility 
of randomized controlled clinical trials is in question, so the focus may be better 
directed to patient registries, quality improvement efforts, and comparative effec-
tiveness research.

Despite this limitation, expert opinion of best practices has repeatedly focused 
on several topics, including those listed in Table 7.1.
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�Need for Multispecialty and Multidisciplinary Involvement 
in Transition

Although the respiratory system is the primary source of morbidity and mortality, 
CF is truly a multisystem disease, which must be carefully considered during the 
transition process. Given the relative rarity of the condition (approximately 30,000 
patients in the USA and 70,000 worldwide), optimal CF care and expertise is largely 
delivered by trained subspecialists at a designated CF center, which is generally 
considered a medical home for the patients. There are approximately 130 CFF-
accredited centers across the country. This could potentially have implications for 
where a patient may opt to live. Patients who live farther away from the nearest CF 
center (by choice or out of necessity) may need to rely more on a primary care pro-
vider as well as a local pulmonologist, with periodic visits to the CF center. On the 
other hand, some patients opt to relocate close to a CF center for ready access to 
experts. In these scenarios, pulmonologists may be viewed by patients as the pri-
mary care provider, which can be a challenging dynamic to balance. Pulmonologists 
should discuss expectations of care delivery frankly with patients and their families. 
Having a dedicated primary care provider to ensure guidelines for routine adult 
health and screening are being met may be appropriate, with close communication 
with the pulmonologist as to how CF impacts these guidelines.

Related to this, while pulmonologists typically play the central role in a patient’s 
care, CF is a multi-organ disease, and the transition process extends to other subspe-
cialties that may also care for the patient. This includes, but is not limited to, provid-
ers in gastroenterology, endocrinology, reproductive health, and mental health. The 

Table 7.1  Best practices in CF transition

Best practice Examples/comments References

Ongoing communication between the 
pediatric and adult care colleagues

Formal transfer meeting
Written transfer document
Transition clinic

[1, 15, 16, 
21]

Use of a validated transition tool to 
document knowledge and milestones

CF R.I.S.E.
Ready, Steady, Go
TRAQ
STARx

[22–25]

Initiating the process early, potentially 
from the time of diagnosis

Allows for transition to be a gradual 
process, permitting the adolescent to 
develop life skills and disease-specific 
management

[3, 16]

Supporting parents and caregivers 
through the process

Unsupported or domineering parents 
can inhibit the adolescent’s ability to 
achieve independence

[3, 16, 26, 
27]

Providing access to a transition 
navigator who can accompany the 
patient on their journey through the 
transition process

May be a nurse, social worker, or 
transition coordinator

[1, 15]
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support structures in place for adults with chronic medical conditions can vary sig-
nificantly from supports available to children with medical conditions. This includes 
navigating insurance coverage and advocating for appropriate accommodations in 
education and in the workforce.

�Pulmonary

Adolescence is a particularly vulnerable period in the disease course for patients 
with CF [28]. Pulmonary function decline is most rapid during adolescence and 
early adulthood, during the same time frame as the typical transition period [2, 29]. 
Challenges with compliance (in part related to treatment burden, declining parental 
supervision, and increasing independence) in this age group have been thought to 
contribute to the decline in lung function during this period [30–32]. Increased 
exacerbation frequency has also been noted as a contributing factor to this acceler-
ated loss of lung function [33]. Worse nutritional status, as discussed below, has also 
been tied to declining lung function.

Lung transplantation remains an important avenue of treatment for individuals 
with advanced CF lung disease. In addition to the transition from pediatric to adult 
care, some patients will require additional coordination of care between their CF 
center and a transplant center. Early referral is important for patients and families to 
be fully educated about the medical, psychosocial, and financial aspects of trans-
plant, should the need arise in the future [34].

�Gastroenterology

People with CF have an increased prevalence of pre-cancerous adenomatous polyps 
[35] and colon cancers [36, 37]. Updated colorectal cancer screening recommenda-
tions, endorsed by the CF Foundation, were outlined in 2017, including the recom-
mendation to begin screening at 40 years old rather than the age of 50 recommended 
for the general population [38]. Patients should undergo repeat screening every 
5 years (or more frequently, depending on colonoscopy findings) [38]. People with 
CF who have undergone solid organ transplantation should start screening at age 30 
as a result of the increased risk of colon cancer related to immunosuppression [38].

As part of efforts to improve the transition from pediatric to adult care, the CF 
Foundation has made a significant investment in the training of adult subspecialty 
providers, including the DIGEST program to foster development of gastroenterol-
ogy subspecialists who have an interest in caring for people with CF. Ideally, people 
with CF should be cared for by a gastroenterologist who is knowledgeable about CF 
and familiar with the CF-specific screening guidelines [38]. At a minimum, there is 
a need for coordination with the patient’s CF provider and the gastroenterologist, as 
many CF centers do not have an adult gastroenterologist with specific training in CF 
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manifestations. It is important for gastroenterologists to understand that patients 
with CF often require more intensive bowel prep for screening colonoscopy [39]. 
The sedation and procedural risks are also higher during colonoscopy for patients 
with CF compared with the general population, dependent on the degree of lung 
function impairment [38].

Nutrition plays an integral role in lung function and overall health in people with 
CF, with low body weight correlating with increased mortality and decreased lung 
function [40, 41]. Current recommendations for patients ages 2–20 include main-
taining a BMI of ≥50th percentile [42]. Adult patients with CF should strive for 
BMI of >22 kg/m2 for women and >23 kg/m2 for men [42]. CF nutritionists inte-
grated into the multidisciplinary CF care team are key in monitoring weight and 
growth and guiding nutrition therapy.

�Endocrinology

CF-related diabetes (CFRD) also increases in incidence with age [43, 44]. CFRD is 
a distinctive clinical entity from Type 1 diabetes mellitus (DM) and Type 2 DM 
[45]. Patients with pancreatic insufficiency are at highest risk of developing CFRD, 
and many are identified with abnormal glucose tolerance in adolescence, with the 
diagnosis of CFRD occurring during this pivotal transition period from pediatric to 
adult care [43]. Thus, regular screening starting at age 10 is crucial for identification 
of patients at risk for CFRD, and early diabetes education should occur as CFRD 
also has significant treatment burden [43, 46]. Furthermore, diagnosing and moni-
toring CFRD is challenging because, in CF, hemoglobin A1c is not always well 
correlated to blood sugar levels [45, 47]. Data for treating CFRD is limited to using 
insulin, which is needed not only to manage hyperglycemia but also to ensure utili-
zation of caloric intake to support nutritional status and lung function [45]. There is 
currently no role for the use of oral hypoglycemic agents in CFRD. The goals for 
treatment during the transition period include maintaining blood glucose control 
and preserving pulmonary function [43]. Ideally patients should see a CF endocri-
nologist quarterly, in conjunction with their pulmonologist and multidisci-
plinary team.

Bone health is impacted by several factors in CF (malnutrition, vitamin D and 
calcium deficiency, steroid exposure, and inflammation, among others) [48]. 
Prevalence of osteopenia and osteoporosis have risen with the increased longevity 
of people with CF [49], and closer attention to bone health earlier in childhood and 
adolescence may prevent subsequent morbidity in adulthood. In 2005, the CF 
Foundation issued recommendations related to bone density screening. Current rec-
ommendations include initiation of dual-energy X-ray absorptiometry (DXA) as 
early as age 8 if patients weigh <90% ideal body weight, if decreased lung function 
with FEV1 < 50% predicted, if on prolonged courses of steroids, or if there is a his-
tory of delayed puberty or history of fractures [48]. Adult care providers should be 
aware to start screening all people with CF at age 18, if not previously screened 
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[49]. Despite recommendations for screening, there is significant complexity in 
interpreting DXA results for people with CF [48]. Treatment recommendations 
include improving nutritional status, and ensuring adequate vitamin D, calcium, and 
vitamin K supplementation, along with weight bearing exercise and adequate sun-
light exposure. Bisphosphonates have demonstrated benefit in individuals with a 
Z-score of less than −2. Providers should minimize steroid use whenever possi-
ble [48].

Given the unique features of managing CFRD and other endocrine disorders 
associated with CF (osteopenia and osteoporosis, reproductive health, etc.), the 
ENVISION program sponsored by the CFF offers support and training to endocri-
nology subspecialists who embark on specific training to care for people with CF.

�Reproductive Health

Reproductive health education is often overlooked by physicians given the numer-
ous other health priorities [50, 51]. People with CF have indicated that they would 
like their physician to discuss infertility, pregnancy planning, and pregnancy pre-
vention with them [50, 52, 53]. Particularly for men, of whom >95% cannot father 
a child naturally, education about the congenital absence of the vas deferens needs 
to be undertaken as soon as developmentally appropriate, along with the explicit 
statement that this infertility does not protect against sexually transmitted infection 
(STI) transmission. These discussions, including STI prevention and other aspects 
of sexual health, should begin in adolescence, similar to young adults without a 
chronic disease [50, 51]. Adult care providers will need to continue these conversa-
tions following the transition from pediatric care, as patients’ reproductive goals 
may shift from pregnancy prevention to desiring conception [52]. Women should 
receive counseling on the risks of pregnancy depending on their pulmonary func-
tion, as well as risks to the fetus, particularly in the era of CFTR modulation, where 
there is limited understanding of the effects of modulators on a developing fetus 
[52, 53]. It should be noted that the CFF has convened a working group on women’s 
health initiatives, which will explore the best way to assess safety of modulator 
therapy during pregnancy/lactation. All patients desiring conception should be 
offered genetic counseling [52] and genetic testing of the unaffected partner. 
Pregnancy in CF should be ideally managed at a center with a close relationship 
between the CF team and the obstetrician [52, 53].

�Mental Health

The CFF has emphasized the need for routine screening for anxiety and depres-
sion and the importance of treatment of mental health conditions [54]. Rates of 
depression and anxiety increase during adolescence for many patients with CF 
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and continue to rise in adulthood [54]. If untreated, anxiety and depression may 
hinder the transition process, just as comorbid mental health issues impact adher-
ence with treatments and healthcare utilization [19, 54]. Psychological interven-
tions such as cognitive behavioral therapy are encouraged, with the addition of 
pharmacological therapy if symptoms are moderate to severe. Medication man-
agement should ideally be carried out in conjunction with a mental health pro-
vider and with special attention to patients’ other CF medications and conditions. 
Medication dose reductions as well as increases (depending on absorption) may 
be required [54].

�Education and the Workforce

Due to longer life expectancy, more people with CF are attending college and pursu-
ing employment [19]. According to the CFF Adult Clinical Care guidelines, provid-
ers should engage patients in discussion about career planning and higher education 
and help advise on the implications of CF on their education and jobs [1]. Patients 
should be informed of their rights under the Americans with Disabilities Act (ADA), 
which includes being entitled to accommodations such as additional sick time or an 
adjusted work schedule. Potential employers cannot ask if an individual has a medi-
cal condition or disability during the application process; however, the individual 
may decide to disclose their diagnosis once securing a position. The CF center can 
be useful in providing accurate information about the diagnosis to the employer in 
these situations.

Similarly, individuals who are starting college should be informed of their rights 
under the ADA.  The CF center may need to corroborate information about the 
patient’s medical condition and need for accommodations. Patients who relocate to 
attend college should investigate access to care, including local CF centers near 
their institution [1].

One aspect of care that is very uncertain is how CFTR modulators will impact 
access to higher education and career selection. Patients who are healthier through-
out childhood and adolescence may choose to pursue more challenging careers or 
additional education. Previously, these pathways may have been considered less 
worthwhile to those with a markedly limited lifespan.

The long-term impact of CFTR modulators on people with CF in the workforce 
and eligibility for disability also remains to be seen. Lack of insurance has been 
associated with less frequent use of routine care in people with CF [55]. Under the 
Affordable Care Act (ACA) in 2010, insurance coverage was expanded to allow 
dependent children ages 19–25 to remain on their parents’ insurance. However, ini-
tial studies have not shown an increase in insurance coverage or utilization of rou-
tine care in people with CF in this age group [56]. This is likely explained by a 
higher percentage of adults with CF already maintaining health insurance compared 
to age-matched adults in the general population. Even after the age of 25, people 
with CF may or may not be able to sustain full-time employment with benefits, due 
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to the intense and time-consuming daily treatments required. Social workers and the 
COMPASS program through the CFF can help patients navigate the multiple options 
available for coverage.

�Training Adult Care Providers

The transition from pediatric care to adult care is challenging but necessary as 
patients age and their care needs change [19]. In accordance with the joint statement 
put forth by the AAP, ACP, and AAFP in 2011 and updated in 2018, pediatric and 
adult providers will share in the responsibility for healthcare transitions [57]. In the 
past, adult and pediatric providers reported that they were not comfortable with 
guiding patients through transitions [58], but as more patients age into adulthood, 
this will become an increasingly necessary part of training physicians and other 
medical disciplines. In general, trainees in combined programs (Internal Medicine/
Pediatrics) had the highest levels of reported confidence in transition care, and this 
exposure to the age range of adolescents and young adults can be mimicked through 
specific transition curricula in residency and fellowship [57, 59, 60].

�Conclusion

Cystic fibrosis, long considered a “pediatric disease,” has benefited from improved 
nutrition management, eradication of pathogens, and modulators of CFTR, which 
have extended the lifespan of people living with this disease. Best practices of tran-
sition in CF will serve as a model for other disease processes that bridge the lifespan 
of patients.

References

	 1.	Yankaskas JR, Marshall BC, Sufian B, Simon RH, Rodman D. Cystic fibrosis adult care: con-
sensus conference report. Chest. 2004;125(1 Suppl):1s–39s.

	 2.	2015 Annual Data Report [Internet]. 2015. Available from: https://www.cff.org/Our-Research/
CF-Patient-Registry/2015-Patient-Registry-Annual-Data-Report.pdf.

	 3.	Goralski JL, Nasr SZ, Uluer A. Overcoming barriers to a successful transition from pediatric 
to adult care. Pediatr Pulmonol. 2017;52(S48):S52–60.

	 4.	Pfeffer PE, Pfeffer JM, Hodson ME. The psychosocial and psychiatric side of cystic fibrosis in 
adolescents and adults. J Cyst Fibros. 2003;2(2):61–8.

	 5.	Stam H, Hartman EE, Deurloo JA, Groothoff J, Grootenhuis MA. Young adult patients with a 
history of pediatric disease: impact on course of life and transition into adulthood. J Adolesc 
Health. 2006;39(1):4–13.

	 6.	Congleton J, Hodson ME, Duncan-Skingle F.  Quality of life in adults with cystic fibrosis. 
Thorax. 1996;51(9):936–40.

7  Providing Care for a Changing CF Population

https://www.cff.org/Our-Research/CF-Patient-Registry/2015-Patient-Registry-Annual-Data-Report.pdf
https://www.cff.org/Our-Research/CF-Patient-Registry/2015-Patient-Registry-Annual-Data-Report.pdf


114

	 7.	Besier T, Born A, Henrich G, Hinz A, Quittner AL, Goldbeck L.  Anxiety, depression, 
and life satisfaction in parents caring for children with cystic fibrosis. Pediatr Pulmonol. 
2011;46(7):672–82.

	 8.	Singh SB, McLearn-Montz AJ, Milavetz F, Gates LK, Fox C, Murry LT, et  al. Pathogen 
acquisition in patients with cystic fibrosis receiving ivacaftor or lumacaftor/ivacaftor. Pediatr 
Pulmonol. 2019;54(8):1200–8.

	 9.	Davies JC, Moskowitz SM, Brown C, Horsley A, Mall MA, McKone EF, et  al. VX-659-
Tezacaftor-ivacaftor in patients with cystic fibrosis and one or two Phe508del alleles. N Engl J 
Med. 2018;379(17):1599–611.

	10.	Heijerman HGM, McKone EF, Downey DG, Van Braeckel E, Rowe SM, Tullis E, et  al. 
Efficacy and safety of the elexacaftor plus tezacaftor plus ivacaftor combination regimen in 
people with cystic fibrosis homozygous for the F508del mutation: a double-blind, randomised, 
phase 3 trial. Lancet (London, England). 2019;394(10212):1940–8.

	11.	Middleton PG, Mall MA, Drevinek P, Lands LC, McKone EF, Polineni D, et al. Elexacaftor-
Tezacaftor-Ivacaftor for cystic fibrosis with a single Phe508del allele. N Engl J Med. 
2019;381(19):1809–19.

	12.	Tuchman L, Schwartz M. Health outcomes associated with transition from pediatric to adult 
cystic fibrosis care. Pediatrics. 2013;132(5):847–53.

	13.	Nasr SZ, Campbell C, Howatt W. Transition program from pediatric to adult care for cystic 
fibrosis patients. J Adolesc Health. 1992;13(8):682–5.

	14.	Askew K, Bamford J, Hudson N, Moratelli J, Miller R, Anderson A, et al. Current characteris-
tics, challenges and coping strategies of young people with cystic fibrosis as they transition to 
adulthood. Clin Med (Lond). 2017;17(2):121–5.

	15.	Okumura MJ, Kleinhenz ME. Cystic fibrosis transitions of care: lessons learned and future 
directions for cystic fibrosis. Clin Chest Med. 2016;37(1):119–26.

	16.	West NE, Mogayzel PJ Jr. Transitions in health care: what can we learn from our experience 
with cystic fibrosis. Pediatr Clin N Am. 2016;63(5):887–97.

	17.	Flume PA. Smoothing the transition from pediatric to adult care: lessons learned. Curr Opin 
Pulm Med. 2009;15(6):611–4.

	18.	Campbell F, Biggs K, Aldiss SK, O'Neill PM, Clowes M, McDonagh J, et al. Transition of care 
for adolescents from paediatric services to adult health services. Cochrane Database Syst Rev. 
2016;4:CD009794.

	19.	Lanzkron S, Sawicki GS, Hassell KL, Konstan MW, Liem RI, McColley SA. Transition to 
adulthood and adult health care for patients with sickle cell disease or cystic fibrosis: current 
practices and research priorities. J Clin Transl Sci. 2018;2(5):334–42.

	20.	Fair C, Cuttance J, Sharma N, Maslow G, Wiener L, Betz C, et al. International and interdisci-
plinary identification of health care transition outcomes. JAMA Pediatr. 2016;170(3):205–11.

	21.	Dugueperoux I, Tamalet A, Sermet-Gaudelus I, Le Bourgeois M, Gerardin M, Desmazes-
Dufeu N, et al. Clinical changes of patients with cystic fibrosis during transition from pediatric 
to adult care. J Adolesc Health. 2008;43(5):459–65.

	22.	Baker AM, Riekert KA, Sawicki GS, Eakin MN. CF RISE: implementing a clinic-based transi-
tion program. Pediatr Allergy Immunol Pulmonol. 2015;28(4):250–4.

	23.	Nagra A, McGinnity PM, Davis N, Salmon AP. Implementing transition: ready steady go. Arch 
Dis Child Educ Pract Ed. 2015;100(6):313–20.

	24.	Sawicki GS, Lukens-Bull K, Yin X, Demars N, Huang IC, Livingood W, et  al. Measuring 
the transition readiness of youth with special healthcare needs: validation of the TRAQ  – 
Transition Readiness Assessment Questionnaire. J Pediatr Psychol. 2011;36(2):160–71.

	25.	Ferris M, Cohen S, Haberman C, Javalkar K, Massengill S, Mahan JD, et al. Self-management 
and transition readiness assessment: development, reliability, and factor structure of the 
STARx questionnaire. J Pediatr Nurs. 2015;30(5):691–9.

	26.	 Iles N, Lowton K. What is the perceived nature of parental care and support for young peo-
ple with cystic fibrosis as they enter adult health services? Health Soc Care Community. 
2010;18(1):21–9.

K. A. Despotes and J. L. Goralski



115

	27.	Huang JS, Gottschalk M, Pian M, Dillon L, Barajas D, Bartholomew LK. Transition to adult 
care: systematic assessment of adolescents with chronic illnesses and their medical teams. J 
Pediatr. 2011;159(6):994–8 e2.

	28.	Bowmer G, Sowerby C, Duff A. Transition and transfer of young people with cystic fibrosis to 
adult care. Nurs Child Young People. 2018;30(5):34–9.

	29.	Vandenbranden SL, McMullen A, Schechter MS, Pasta DJ, Michaelis RL, Konstan MW, 
et al. Lung function decline from adolescence to young adulthood in cystic fibrosis. Pediatr 
Pulmonol. 2012;47(2):135–43.

	30.	Bishay LC, Sawicki GS. Strategies to optimize treatment adherence in adolescent patients with 
cystic fibrosis. Adolesc Health Med Ther. 2016;7:117–24.

	31.	Zemanick ET, Harris JK, Conway S, Konstan MW, Marshall B, Quittner AL, et al. Measuring 
and improving respiratory outcomes in cystic fibrosis lung disease: opportunities and chal-
lenges to therapy. J Cyst Fibros. 2010;9(1):1–16.

	32.	George M, Rand-Giovannetti D, Eakin MN, Borrelli B, Zettler M, Riekert KA. Perceptions of 
barriers and facilitators: self-management decisions by older adolescents and adults with CF. J 
Cyst Fibros. 2010;9(6):425–32.

	33.	Konstan MW, Morgan WJ, Butler SM, Pasta DJ, Craib ML, Silva SJ, et al. Risk factors for rate 
of decline in forced expiratory volume in one second in children and adolescents with cystic 
fibrosis. J Pediatr. 2007;151(2):134–9, 9 e1.

	34.	Ramos KJ, Smith PJ, McKone EF, Pilewski JM, Lucy A, Hempstead SE, et al. Lung transplant 
referral for individuals with cystic fibrosis: Cystic Fibrosis Foundation consensus guidelines. J 
Cyst Fibros. 2019;18(3):321–33.

	35.	Hegagi M, Aaron SD, James P, Goel R, Chatterjee A. Increased prevalence of colonic adeno-
mas in patients with cystic fibrosis. J Cyst Fibros. 2017;16(6):759–62.

	36.	Neglia JP, FitzSimmons SC, Maisonneuve P, Schoni MH, Schoni-Affolter F, Corey M, et al. 
The risk of cancer among patients with cystic fibrosis. Cystic Fibrosis and Cancer Study 
Group. N Engl J Med. 1995;332(8):494–9.

	37.	Maisonneuve P, Marshall BC, Knapp EA, Lowenfels AB.  Cancer risk in cystic fibrosis: a 
20-year nationwide study from the United States. J Natl Cancer Inst. 2013;105(2):122–9.

	38.	Hadjiliadis D, Khoruts A, Zauber AG, Hempstead SE, Maisonneuve P, Lowenfels AB, et al. 
Cystic fibrosis colorectal cancer screening consensus recommendations. Gastroenterology. 
2018;154(3):736–45. e14

	39.	Matson AG, Bunting JP, Kaul A, Smith DJ, Stonestreet J, Herd K, et al. A non-randomised 
single centre cohort study, comparing standard and modified bowel preparations, in adults with 
cystic fibrosis requiring colonoscopy. BMC Gastroenterol. 2019;19(1):89.

	40.	Salvatore D, Buzzetti R, Mastella G.  Update of literature from cystic fibrosis regis-
tries 2012-2015. Part 6: epidemiology, nutrition and complications. Pediatr Pulmonol. 
2017;52(3):390–8.

	41.	Forrester DL, Knox AJ, Smyth AR, Fogarty AW. Measures of body habitus are associated 
with lung function in adults with cystic fibrosis: a population-based study. J Cyst Fibros. 
2013;12(3):284–9.

	42.	Stallings VA, Stark LJ, Robinson KA, Feranchak AP, Quinton H, Clinical Practice Guidelines 
on G, et al. Evidence-based practice recommendations for nutrition-related management of 
children and adults with cystic fibrosis and pancreatic insufficiency: results of a systematic 
review. J Am Diet Assoc. 2008;108(5):832–9.

	43.	Middleton PG, Matson AG, Robinson PD, Jane Holmes-Walker D, Katz T, Hameed S. Cystic 
fibrosis related diabetes: potential pitfalls in the transition from paediatric to adult care. 
Paediatr Respir Rev. 2014;15(3):281–4.

	44.	Chamnan P, Shine BS, Haworth CS, Bilton D, Adler AI. Diabetes as a determinant of mortality 
in cystic fibrosis. Diabetes Care. 2010;33(2):311–6.

	45.	Konrad K, Scheuing N, Badenhoop K, Borkenstein MH, Gohlke B, Schofl C, et al. Cystic 
fibrosis-related diabetes compared with type 1 and type 2 diabetes in adults. Diabetes Metab 
Res Rev. 2013;29(7):568–75.

7  Providing Care for a Changing CF Population



116

	46.	Moran A, Brunzell C, Cohen RC, Katz M, Marshall BC, Onady G, et al. Clinical care guide-
lines for cystic fibrosis-related diabetes: a position statement of the American Diabetes 
Association and a clinical practice guideline of the Cystic Fibrosis Foundation, endorsed by 
the Pediatric Endocrine Society. Diabetes Care. 2010;33(12):2697–708.

	47.	Godbout A, Hammana I, Potvin S, Mainville D, Rakel A, Berthiaume Y, et al. No relation-
ship between mean plasma glucose and glycated haemoglobin in patients with cystic fibrosis-
related diabetes. Diabetes Metab. 2008;34(6 Pt 1):568–73.

	48.	Aris RM, Merkel PA, Bachrach LK, Borowitz DS, Boyle MP, Elkin SL, et al. Guide to bone 
health and disease in cystic fibrosis. J Clin Endocrinol Metab. 2005;90(3):1888–96.

	49.	Stalvey MS, Clines GA. Cystic fibrosis-related bone disease: insights into a growing problem. 
Curr Opin Endocrinol Diabetes Obes. 2013;20(6):547–52.

	50.	Sawyer SM, Farrant B, Cerritelli B, Wilson J.  A survey of sexual and reproductive health 
in men with cystic fibrosis: new challenges for adolescent and adult services. Thorax. 
2005;60(4):326–30.

	51.	Withers AL.  Management issues for adolescents with cystic fibrosis. Pulm Med. 
2012;2012:134132.

	52.	Lyon A, Bilton D. Fertility issues in cystic fibrosis. Paediatr Respir Rev. 2002;3(3):236–40.
	53.	Roberts S, Green P. The sexual health of adolescents with cystic fibrosis. J R Soc Med. 2005;98 

Suppl 45:7–16.
	54.	Quittner AL, Abbott J, Georgiopoulos AM, Goldbeck L, Smith B, Hempstead SE, et  al. 

International Committee on Mental Health in Cystic Fibrosis: Cystic Fibrosis Foundation and 
European Cystic Fibrosis Society consensus statements for screening and treating depression 
and anxiety. Thorax. 2016;71(1):26–34.

	55.	Li SS, Hayes D Jr, Tobias JD, Morgan WJ, Tumin D. Health insurance and use of recom-
mended routine care in adults with cystic fibrosis. Clin Respir J. 2018;12(5):1981–8.

	56.	Tumin D, Li SS, Kopp BT, Kirkby SE, Tobias JD, Morgan WJ, et al. The effect of the afford-
able care act dependent coverage provision on patients with cystic fibrosis. Pediatr Pulmonol. 
2017;52(4):458–66.

	57.	White PH, Cooley WC, Transitions Clinical Report Authoring Group, American Academy 
of Pediatrics, American Academy of Family Physicians, American College of Physicians. 
Supporting the health care transition from adolescence to adulthood in the medical home. 
Pediatrics. 2018;142(5):e20182587. https://doi.org/10.1542/peds.2018–2587. Epub 2018 Oct 
22. Erratum in: Pediatrics. 2019;143(2): PMID: 30348754.

	58.	Okumura MJ, Heisler M, Davis MM, Cabana MD, Demonner S, Kerr EA. Comfort of general 
internists and general pediatricians in providing care for young adults with chronic illnesses of 
childhood. J Gen Intern Med. 2008;23(10):1621–7.

	59.	Patel MS, O’Hare K. Residency training in transition of youth with childhood-onset chronic 
disease. Pediatrics. 2010;126 Suppl 3:S190–3.

	60.	Sadun RE, Chung RJ, Pollock MD, Maslow GR. Lost in transition: resident and fellow train-
ing and experience caring for young adults with chronic conditions in a large United States’ 
academic medical center. Med Educ Online. 2019;24(1):1605783.

K. A. Despotes and J. L. Goralski

https://doi.org/10.1542/peds.2018–2587


117© Springer Nature Switzerland AG 2021
C. D. Brown, E. Crowley (eds.), Transitioning Care from Pediatric to Adult 
Pulmonology, Respiratory Medicine, 
https://doi.org/10.1007/978-3-030-68688-8_8

Chapter 8
Transition Care for Adolescents and Young 
Adults with Neuromuscular Disease 
and Chronic Pulmonary Care Needs

Kathleen S. Irby and Jeanette P. Brown

Case  JW is a 19-year-old woman with a history of spinal muscular atrophy (SMA) 
type II. Her symptoms started at 12 months old, when she had difficulty in sitting 
without support. She has scoliosis and chest wall deformities requiring spinal 
fusion. She was able to crawl but never was able to walk unaided. She uses a motor-
ized wheelchair for mobility. She was treated as a child at a tertiary children’s hos-
pital. She was found to have respiratory muscle weakness with a forced vital 
capacity (FVC) of 0.51 L, 26% predicted, and has been using nocturnal bi-level 
positive pressure ventilation for support. She uses a mechanical insufflator/exsuffla-
tor device for cough assistance. She will now be attending college and she presents 
to the adult pulmonary clinic to establish care and long-term follow-up. She has to 
deal with changing insurance and moving to a new state, as well as getting to know 
a new doctor and clinic.

�Introduction

Chronic neuromuscular respiratory failure is a consequence of a number of condi-
tions that first present in childhood, such as myotonic dystrophy and spinal muscu-
lar atrophy (SMA). Many of these patients are treated at pediatric hospital specialty 
clinics, such as Shriners Hospitals or Muscular Dystrophy Association (MDA) clin-
ics, although some patients may be followed by individual pediatric providers 
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(subspecialty and primary care). Multidisciplinary clinics have provided these chil-
dren comprehensive care including social work, dieticians, physiatrists, neurolo-
gists, pulmonologists, and others. This care has extended the life span for these 
conditions and many patients are now living into adulthood [8]. Though epidemio-
logical data is quite limited for most neuromuscular diseases, incidence of SMA is 
cited at 1 per 6,000–10,000 live births with prevalence of 1–2 per 100,000 persons. 
Duchenne and Becker muscular dystrophies come to an incidence of 1 per 
3500–5000 male births, meaning approximately 400–600 affected males born in the 
USA annually [12, 13, 15, 21, 24]. The frequencies of many conditions, including 
rare diseases, are often unknown as there are no active registries.

Advancements in mechanical ventilators and mechanical insufflation/exufflation 
devices over the last 30 plus years have made them smaller and easier to use. These 
advances have facilitated the transfer of care for children with chronic neuromuscu-
lar respiratory failure to the home environment instead of long-term residency in 
medical institutions [27]. Improvements in mask technology and mouthpiece venti-
lation have allowed patients to avoid tracheostomy as well [3]. Patients with 
Duchenne muscular dystrophy (DMD) and SMA are now living longer. There is 
drastic variation on life expectancy across the spectrum of clinical manifestations in 
these conditions. Over the past couple of decades, patients with DMD experienced 
an increase in life expectancy of more than 10 years, with now routinely living into 
third decade of life [25]. People with SMA are experiencing an unprecedented and 
undefined expansion of life expectancy with new disease-modifying agents. With 
this increased survival, the need for organized transition from pediatric to adult 
providers has become more important [2, 7, 16, 31].

There are a number of transitions in the process of going from pediatric to adult 
pulmonary care for these patients who may be device-dependent. The structure of 
pulmonary training in the USA also plays a role in the transition as well. Providers 
are typically trained in pediatrics or internal medicine first before subspecializa-
tion, meaning that there are not classically pulmonologists cross-trained in adult 
and pediatric medicine. This requires patients to transition from one practice envi-
ronment to the other with respect to respiratory management. Exact timing has 
been debated for this transfer of care. Challenges include having adult providers 
that are familiar with the underlying neuromuscular conditions and willing to 
engage with these complex patients. Pediatric tertiary clinics also typically have 
more support staff and services, such as social work, that are often lacking in stan-
dard adult pulmonary clinics. Replacing these services on the adult side of the 
transition is challenging and can leave patients and caregivers without as many 
resources.

Coordinating a planned transition has been proposed by a number of organiza-
tions. The Got Transition website is a collaborative project designed to help guide 
the process for both pediatric and adult providers. It has many helpful resources, but 
is not specific for subspecialties. In this chapter, we will discuss patient-centered 
models that are specific to pediatric to adult transition for patients who are ventilator-
dependent due to chronic neuromuscular respiratory failure.

K. S. Irby and J. P. Brown
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�Logistics

As JW is heading off to college, she certainly has medical factors to consider, but 
there are also several logistical issues that will impact her next steps. She needs to 
find providers to help adjust her respiratory support and medications, but she also 
needs to find housing that can accommodate her devices and figure out transporta-
tion on campus. The logistical challenges faced by adolescents and young adults 
(AYA) transitioning with chronic disease, such as MD, are as important, arguably 
more so, than the medical aspects of their transition and require attention and sup-
port through the process. Patients’ quality of life and reaching maximal functional 
independence can benefit greatly from involvement of a multidisciplinary support 
team familiar with community resources and the issues common in this population.

Ideally, for these patients, social workers (SW) or case managers familiar with 
local resources and policy are an integral part of clinical care. If this is not feasible 
for a clinic, these providers should be made as available as possible, and regularly 
updated lists of community organizations should be easily accessible to patients and 
families. Care managers and social workers who are well informed of community 
resources for people with neuromuscular disorders (NMDs) can provide invaluable 
insight and assistance in these situations and ideally should be a central part of the 
multidisciplinary teams caring for children and adults.

One of the major transitions that people with NMD experience is moving to 
independent housing or, alternatively, navigating the transition into a young adult in 
the family home. This change may be prompted by starting higher education, enter-
ing the workforce or a vocational program, or aging out of the public school system. 
For those with significant cognitive delay or severe physical impairment, living 
independently may not be a realistic option [4]. Others are best served by transition-
ing to a group home or transitional/supportive environment separate from the family 
home. Many will be able to transition to independent housing, which comes with its 
own unique challenges and rewards. It is extremely important to ascertain the 
wishes, fears, and goals of patients and families when addressing changes to the 
living environment [18]. Many patients and families find attaining physical inde-
pendence to be a vital aspect of the adult experience, and they place great value in 
facing any challenges necessary to allow for independent living. Others may not 
find this to be their most important goal and would prefer to focus their energy on 
other areas of achievement while remaining in the family home. Providers should 
aim to focus encouragement, support, and resources on what is most important to 
the patient, which may not necessarily fit with traditional models defining what it 
means to be a high-functioning adult [30].

Aging into young adulthood in the same living environment still requires adjust-
ment by the patient and family with regard to roles in the home, independence and 
autonomy in engaging in social time and self-care, and social and romantic relation-
ships as age appropriate. Even more relevant than objective age is the patient’s cog-
nitive and emotional maturity, which does not match chronological age for many 
patients with chronic illness. These young adults may also be potentially taking 
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more of a role in the financial and chore support of the household. Even if the 
patient’s physical location is not independent, they can still progress in functional 
and social independence. This is another area in which adequate counseling and 
social work support can be of great value to patients and families. Many children 
grow up reliant on their caregivers for much more (and for much longer) than the 
average child; self-care issues such as toileting, bathing, medication regimens, self-
cathing, wound care, and obtaining nutrition (whether orally or via enteral support) 
are complex aspects of care in a developing adolescent and warrant dedicated atten-
tion from providers to ensure that patients take on as much autonomy as safely pos-
sible. It is also worthy of time and care as some patients may need more, rather than 
less, assistance as they age and experience disease progression.

Patients and families not only need to navigate the in-home social changes dur-
ing this time, but also the logistical support of a growing and maturing child in the 
home. Depending on the state of residence, there are varying levels of support avail-
able for young adults needing environmental modification, assistive devices, and 
support and recreational groups. The amount of public financial support for patients 
with NMD also varies by state [30]. Many AYA must navigate a profound change in 
resources as they age out of school-centered supports [23]. Under the Individuals 
with Disabilities Education Act of 1975, students must be provided with free, appro-
priate public education in the least restrictive environment possible. These services 
begin with early intervention at ages 0–2 years and special education services ages 
3–21 years. Also under this law, students must have a personal transition plan by 
16 years of age and work toward developing functional skills [33]. Though many 
students rely heavily on the educational environment and feel the loss of leaving 
high school, these transition plans and skills can be very useful in moving into the 
vocational training realm, as well as into various other levels of community engage-
ment, education, and employment.

The path to independent living in the community and/or utilizing vocational 
training can be complex and confusing. Resources vary greatly between communi-
ties, requiring more support from social work and community organizations to iden-
tify housing options. On an individual basis, factors such as accommodations for 
degree of disability (elevators, ADA-friendly countertops and bathrooms, etc.) and 
adequate accommodations for devices (electrical plugs, physical space in bedrooms 
and bathrooms, etc.) need to be addressed. It is also important to find an environ-
ment appropriate for the person’s level of social and psychological abilities and 
comfort. There are numerous community, federal, state, and local government pro-
grams that can facilitate services, but knowing the specifics of the patient’s local 
area is key. Some potentially helpful programs include Assistive Technology 
Resource Centers, the local Department of Health and Human Services (which can 
be helpful in identifying local resources, completing registrations, and getting on 
wait lists), and local branches of disability services. Home caregivers can be very 
helpful, with payment through community groups, insurance, or private pay.

Vocational training is a particularly valuable opportunity for many people with 
chronic conditions, as many are excellent candidates for adapted training and work 
environments despite deficits in academic, social, and physical functioning [26]. If 
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joining the traditional workforce, patients should be encouraged to find employ-
ment that fulfills their interests and needs while balancing the needs of their medical 
conditions (transportation, physicality of the job, time needed for appointments and 
treatments, etc.). They should be aware of legal protections for people with disabili-
ties and familiarize themselves with available recourse if being treated unfairly. The 
Rehabilitation Act of 1973 initiated the movement of equal rights and protections 
for people with disabilities and has been followed by several other legal statutes that 
support this population. Under this Act, organizations receiving federal money or 
that are federal programs cannot discriminate on the basis of disability [36]. The 
Americans with Disabilities Act of 1990 was a huge step forward for this popula-
tion, mandating modifications to buildings and public spaces to make them acces-
sible to all and supporting services for those with vision or hearing impairment [1]. 
The following resources may be a helpful place to start for questions and support:

Transportation also poses unique challenges. If feasible and desired, providers 
can assist in facilitating acquiring a driver’s license and vehicle. Again, working 
with social work and community resources to find best solutions for transportation 
needs is an important part of transition planning. Several forms of public transporta-
tion may suffice in areas with adequate routes and schedules. Smaller programs for 
individuals with specific needs may be accessible through community organiza-
tions. Much of the discussion about transportation goals (license, etc.) and solving 
problems, like how to get to school, work, and social activities, should be ongoing 
through the early years of the transition process but may need refinement as young 
adults gain more independence and autonomy.

People seeking traditional higher education may benefit from a more directed 
line of next steps involving student housing or other housing options based through 
their institution, with clearly designated staff to help students navigate institution-
sponsored housing options. When entering higher education, any student (and espe-
cially those with any physical or educational disabilities) is required to take over the 
role of being their own advocate. While most settings in the pediatric world allow 
for a caregiver or provider to intervene on behalf of the patient, higher education 
requires a greater degree of autonomy and self-reliance. Students need to have a 
clear understanding of their role in this arena and acquire the self-help tools they 
need to reach out to school officials to register their disability and engage in suffi-
cient support services. Many students make the mistake of trying to adapt on their 
own to the new environment and end up frustrated with a wasted semester before 
they engage with the school to obtain appropriate accommodations. For example, 
students with audio or visual disabilities may benefit from extra time for exams, 

•	 American Civil Liberties Union Disability Rights Program, www.aclu.org/
disability

•	 Disability.gov
•	 https://www.ada.gov/cguide.htm
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note writing services, or vision/hearing devices during lectures. Limitations with 
fine motor skills may require adaptations to use computers or completing written 
assignments or exams. Students dependent on a wheelchair may need assistance 
with building a schedule that coincides with wheelchair-accessible bus routes, 
ADA-accessible classrooms and elevators, and adequate time between classes to get 
across campus safely and complete any medication or treatment regimens. Similarly, 
student housing considerations will need to include ADA-accessible facilities and 
sufficient space and plug-ins, etc., for equipment. Below are some potentially help-
ful sources of information:

So how does JW begin to tackle these challenges to reach her goals? Thankfully, 
in her situation, she has benefitted from strong support from her family and clinic 
providers through her adolescence. She has not learned to drive and is not inter-
ested in pursuing that goal. She has been able to use public transportation in her 
home city but is concerned that the bus routes in her new college town may not fit 
her class schedule. She is also concerned that the usual freshman dorms do not 
have adequate elevator access or bathroom and dorm room adaptations that will 
allow her to live with her peers. She is also concerned about moving between 
classes fast enough and completing exams in the regularly allotted time. In high 
school, she had an Individualized Education Plan (IEP) that accommodated her 
educational experience to allow her the best chance of success. Without that, she is 
nervous about not succeeding in her first year. Luckily, her college has an office 
that actively supports students with disabilities. Using the self-help skills she 
developed during her transition process, she reaches out to the office well before 
the start of the semester. This office is able to help her secure student housing in a 
different building that meets her needs and has the space for a personal caregiver 
to help her with treatments and care a couple of times per week. She arranges a 
class schedule that has adequate time to support her mobility needs and intentional 
breaks to allow her to perform her medical treatments and take medications. She 
articulates what accommodations she needs from her professors ahead of time, 
with letters of support as needed from her medical providers. Finally, JW finds a 
local organization that can give her rides to/from clinic appointments and the gro-
cery store. Her parents are able to pick her up for school breaks and the occasional 
weekend. Clearly, the process of starting college is much more complex for these 
patients. They likely have the same fears and worries as typical new students, with 
the addition of fears and worries related to their disease process. Extra support and 
preparation can go a long way in setting our patients up for success as they navi-
gate the adult world.

Insurance coverage continues to be a critical factor in determining the location, 
providers, and the extent of resources available to all patients in the USA, with 

•	 FERPA, www2.ed.gov, regarding privacy of student records
•	 IDEA, https://sites.ed.gov/idea/
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particular importance to patients with chronic conditions and high levels of medical 
need. As patients enter adolescence, it is critical that providers incorporate regular 
and detailed discussions about future insurance coverage into appointments and 
transition planning. Patients have several potential sources of insurance. Under the 
Affordable Care Act (ACA), many patients can remain on their parents’ insurance 
policy until age 26. There are potential state-by-state continuations of coverage if 
the dependent is unable to self-support. ACA legislation also eliminated exclusions 
for pre-existing conditions and caps on lifetime coverage. Also facilitated under the 
ACA, personal policies can be found on the Healthcare Exchange [44]. Many 
patients with a NMD qualify for benefits under Supplemental Security Income 
(SSI) and Social Security Disability Insurance (SSDI), which correlates with quali-
fying for Medicaid coverage. In many states, qualifying for SSI automatically quali-
fies for Medicaid. In 11 states, an additional application is required. Patients can 
potentially get Medicaid in states that expanded under ACA if they do not qualify 
for SSI. Patients enrolled in higher education may have access to private insurance 
through their institution. Discussions about plans for insurance coverage as patients 
age into adulthood should begin early in the transition process and involve patients, 
parents, and the care team with the goal of avoiding any lapses in care. As patients 
are transitioning to their adult care teams, attention should be given to availability 
of appropriate in-network providers wherever patients will be living (college, 
home, etc.).

Most people with a NMD meet criteria for SSI and SSDI based on their diagno-
sis. Hopefully, patients have been enrolled as children and have been receiving these 
benefits since close to the time of their diagnosis. If not, families should be directed 
to resources to help them register. Qualification for SSI varies by state, but in gen-
eral, one can be eligible with a diagnosis that significantly limits function and/or if 
a person meets certain income requirements. As patients approach their 18th birth-
day, they will need to be prepared to undergo a benefit review to see if they remain 
eligible for SSI. The patient’s childhood condition may fall under Medical Listing/
Blue Book and automatically denote qualification, or the review may need to dem-
onstrate severity to meet listing to qualify. For this review, SSI officials usually need 
medical records for the prior year, and medical providers can also offer a letter of 
support in the application [10]. In most states, if an individual qualifies for SSI, they 
also qualify for Medicaid insurance coverage. Many of these patients may also qual-
ify for SSDI benefits, but these are limited to citizens who have a work history. 
Again, patients need to meet certain medical requirements [9]. SSDI coverage is 
particularly helpful for patients who are able to work part of their adult lives but lose 
the ability to maintain gainful employment due to progression of disease. These 
patients should be directed to start the SSDI process as soon as unable to work, as a 
waiting period exists for benefits to start. After 24 months of receiving benefits and 
the waiting period (total of 29 months), patients are also eligible to start receiving 
Medicare benefits. A few conditions automatically qualify for Medicare, with ALS 
being most relevant to this population [42]. There are certain supports as well as 
restrictions for patients receiving SSI and SSDI benefits with regard to the level of 
gainful employment in which they can engage while still receiving benefits, and 
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patients to whom this applies should be familiar with these earning caps. Below are 
some potentially helpful links:

Many of the conditions causing neuromuscular disability also entail neuropsy-
chiatric conditions, some involving changes to cognitive function [4], such as fron-
totemporal dementia/executive function changes in amyotrophic lateral sclerosis 
(ALS) and potential cognitive involvement in cerebral palsy (CP) [19]. Others have 
strong associations, such as autism spectrum disorder (ASD) and attention-deficit/
hyperactivity disorder (ADHD), in DMD [29]. Many patients will also experience 
secondary effects of their condition. In the setting of medical complexity and depen-
dence on multiple devices and treatments, frequent hospitalizations, and experienc-
ing childhood as a chronically ill person, many adolescents and young adults have 
delayed psychosocial development and maturity [14, 26]. An important role of tran-
sition planning is to educate patients and families about steps toward independence 
and enforce practices that enable patients to take over their own care (talk directly 
to patients, interview independently, graded ownership of care and medical infor-
mation). For some, dedicated efforts to facilitate independence are able to help them 
attain a desired level of independence. For others, “full independence” in the tradi-
tional sense is not a realistic goal, and an optimistic but realistic approach to their 
goals is needed [4]. It is very important to discuss with patients and parents what 
their goal adulthood looks like. Some patients will desire as “normal” of a life as 
possible, while others will be very content with graded independence. The tradi-
tional view of achieving independent adulthood may or may not apply, and provid-
ers need to keep an open mind in discussing what matters most to patients, then 
focusing on these goals as better markers of optimized outcomes.

Many patients/families will also need to address guardianship, which primarily 
refers to appointing a person(s) to make medical decisions for someone (sometimes 
employed along with conservatorship, which primarily refers to a legally appointed 
person responsible for the financial decisions of an impaired individual). The need 
for guardianship should be assessed early on in adolescence, as the process requires 
time, and can be much more challenging after the patient has reached adulthood. 
Guardianship is a parallel concept to competency, both being legal designations of 
whether or not an individual can make their own decisions. Capacity, on the other 
hand, can be fluid and case-by-case with different decisions/situations. This can be 
assessed by clinical providers and can change day to day. To have capacity, the 

•	 www.ssa.gov
•	 https://www.ssa.gov/benefits/disability/
•	 https://www.ssa.gov/disability/professionals/bluebook/general-info.htm
•	 ACA US Department of Health and Human Services, https://www.health-

care.gov/, https://www.hhs.gov/healthcare/about-the-aca/index.html
•	 https://www.hhs.gov/answers/medicare-and-medicaid/who-is-elibible-

for-medicare/index.html
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patient needs to be able to understand the risk/benefit/alternative of treatment 
options and reason with this information to make and communicate their decision. 
It is important to establish wishes, roles, and documentation before an emergency 
arises that limits capacity. Shared decision-making should be used whenever pos-
sible if independent decision-making is not feasible (disability). Legal support var-
ies by state, but assistance can be found through Supported Decision-Making, 
ACLU Disability Rights Program, and National Resource Center for Supported 
Decision-Making, or the Quality Trust for Individuals with Disabilities. If guardian-
ship is warranted, this process is completed through a petition to the court, and the 
specifics vary by state. Through the National Guardianship Association, one can 
look for state organizations which can help navigate the process, as well as when 
and how to start. Whenever possible, patient preferences, input, and autonomy 
should be respected, and patient autonomy should be preserved as much as possible. 
Below are resources that may be helpful:

While some patients may be able to reach full independence, or nearly so, most 
will still have some dependence on caregivers. An additional consideration as 
patients age through adolescence and young adulthood is that their caregivers, often 
parents, are also aging and facing their own medical and functional changes. 
Caregiver responsibilities may be taken over by paid caregivers, other family mem-
bers or friends, or a significant other of the patient. This change can be challenging 
emotionally, logistically, and financially for both patients and caregivers. Providers 
can help patients and families navigate these situations again by relying on multidis-
ciplinary support from social workers [30] and counselors/mental health providers 
and by giving dedicated attention to these topics in transition planning visits. Parents 
and primary caregivers should be counseled to consider their child’s long-term care 
in estate planning and should arrange for caregivers/support in case of unexpected 
death or debility.

�Social/Emotional/Functional Aspects

As part of normal development, patients progress through stages to become inde-
pendent from their parents and caregivers. This complex process may be delayed 
when these patients are dependent for many of their activities of daily living and 
may be further complicated when the patients have cognitive deficits [4]. In Living 
with MD1, the mother of four patients with myotonic dystrophy 1 details the 

•	 supporteddecisionmaking.org – National Resource Center for Supported 
Decision-Making

•	 dcqualitytrust.org – Quality Trust for Individuals with Disabilities
•	 www.guardianship.org – National Guardianship Association
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struggles that her sons and daughter went through during their adolescence and 
those that persist into adulthood [43]. Patients with this condition (or other NMD) 
may desire to have normal friendships and romantic relationships despite being 
dependent for activities of daily living and needing to use positive pressure ventila-
tion at night. Relationships can be particularly challenging when the patient has a 
disease that will be life-limiting [18, 41]. Some patients have joined condition-
specific support groups online that help patients navigate daily life. Support groups 
can be helpful for caregivers as they navigate the complex medical world. Social 
workers can be helpful for providing further local and national resources. This 
aspect of growth and development in AYA with NMD highlights the importance of 
supportive medical and social environments, as well as an area of life that contrib-
utes greatly to quality of life and warrants adequate mental health and medical 
support.

It can be challenging for providers to help patients become more independent 
both socially and medically. Got Transition recommends that when the patient 
reaches age 12, joint discussions should begin with patients and caregivers to plan 
these transitions. Taking responsibility for their own medical care is an important 
step for some patients, while others may not have the cognitive or physical capabil-
ity to take complete responsibility for their medical care.

The subject of our case study has significant mobility issues and requires care-
giver assistance with some activities of daily living such as wheelchair transfers. 
She noted that her parents taught her to be a vocal advocate for her care even though 
she was not able to do everything herself. She had hired caregivers and trained them 
with proper protocols. She reports that doing this at a young age gave her confi-
dence and control over her condition. Importantly, she was able to standardize her 
care between caregivers. One of her challenges with transitioning to college was 
transportation. She uses a motorized wheelchair and the bus transportation system, 
but some portions of roads and sidewalks were difficult to navigate. She also had 
difficulty with new buildings that could not accommodate her wheelchair. This 
required considerable advanced planning to adapt to the university environment. 
Furthermore, upgrading and adjusting her wheelchair as needed has been a chal-
lenge with insurance coverage.

Her transition also entailed the challenge of hiring new qualified caregivers. She 
was able to hire students from a local nursing school, and they in return gained 
experience and were compensated for their services. She is a very bright student and 
did well academically in high school. She was interested in journalism study for 
college. Prior to selecting her university, she inquired about accommodations for 
both physical and academic options. She needed more time for transportation 
around campus because some buses did not have wheelchair capability. Location of 
classes was also important because she would need to find elevator access and ade-
quate room for her wheelchair. She also felt mobility and access was key for being 
able to socialize with other students and to feel like she was a part of the community. 
She wanted to be as independent as possible and succeed like other students. 
Sometimes these challenges would be difficult and our patient would struggle emo-
tionally. She contacted the clinic social worker for support and was able to receive 
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counseling, although the first recommendation she received was for a counselor in 
a building that was not wheelchair accessible.

Successful transition for a number of patients requires using resources such as 
counseling, social work, and in some cases palliative care. Pediatric palliative care 
has had different models, depending on location and institution. Palliative care on 
the adult side is often used when patients are within 6 months of death or making 
difficult care decisions. It has been observed that pediatric palliative care patients 
are followed more long-term and for more symptom management. Early and consis-
tent involvement of palliative care (via primary providers or a consulting specialty 
team) can help to address psychosocial distress as well as physical symptoms of 
disease and treatment. Early involvement also is known to enhance quality of life 
and minimize aggressive end of life interventions when not consistent with patient 
goals [35]. Additionally, these patients benefit from extra support in developing 
coping skills in the face of progressive illness [41]. Palliative care providers receive 
extra training to help manage symptoms and support quality of life while adequately 
supporting the patient’s developing psychosocial abilities and needs.

In the multidisciplinary clinics at the University of Michigan and at the University 
of Utah, we have used a combination of social workers, psychiatrists, therapists, and 
palliative care to cover the spectrum of needs. On average about 16 patients per year 
transitioned from pediatric providers to the adult clinic (personal communication 
from the author). Advanced planning is needed for major life decisions and for fac-
ing the reality of aging caregivers. Institutional support is key in providing resources. 
Full-time equivalents can be shared between different clinics to help support the 
cost of these providers and support staff. The resources skilled support staff (such as 
dieticians, care managers, PT/OT, etc.) provide for these patients and providers are 
invaluable.

�Medical Transition

Ideally, the care environment for adults with neuromuscular disease would mirror 
that of pediatric multidisciplinary clinics. Though data in this area is sparse, patients 
with NMD do tend to have better outcomes and higher levels of societal function if 
involved in a multidisciplinary clinical environment [5, 38, 41]. If that is not possi-
ble, close communication between the pediatric and adult providers including social 
work and palliative care is key. Changes in equipment may also happen with pedi-
atric to adult transition, such as tracheostomy placement, for patients that use inva-
sive ventilation. An otolaryngology provider could follow them long-term or they 
may need a new provider. New insurance coverage and new DME companies will 
often be part of the transition as well. One example we have noted is that vest ther-
apy, as a mucus clearance device, is favored more frequently for pediatric patients 
than adult patients.

As these patients transition, there also needs to be planning discussions about 
general health and function, including reproductive health. A genetic counselor 
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could be helpful for this as well. Mental health support is extremely important and 
also an inadequately addressed area of wellbeing for these patients [20, 41]. Aside 
from multiple issues specific to the NMD involved [6], AYA patients still need the 
normal screening and counseling appropriate for their age group, which can usually 
be managed by an involved primary care provider within the multidisciplinary med-
ical home or in the community [34, 45].

�Transition Stages/Process

Got Transition is a national program focused on healthcare transition with many 
helpful resources that are easily accessible online from the homepage of gottransi-
tion.org. It is a cooperative agreement between the National Alliance to Advance 
Adolescent Health and the Maternal and Child Health Bureau. The content of Got 
Transition is aimed to serve healthcare providers, patients, and families. Within the 
website are several documents to support providers in making a transition policy, 
tracking individual progress during the process as well as assessing readiness and 
planning for transition, carrying out the actual transition to adult providers, wel-
come/orientation visits, and tracking outcomes. There are distinct sets of resources 
for pediatric providers, accepting adult providers, and those who may be taking care 
of the patient across the life span (i.e., family medicine or internal medicine-
pediatrics-trained physicians). Got Transition also has information about provider 
education and many patient topics such as guardianship, insurance, education/
employment, and resources for patients. This is an excellent resource for providers, 
patients, and families and contains a well-curated body of information for reference 
and program development with much of the content also available in Spanish [17].

Starting around age 12, patients should enter into the transition process. Initial 
discussions can involve introduction of a transition policy, which generally includes 
when and how this process happens in clinic, as well as expectations and goals for 
providers, parents, and patients. During the transition process, patients then perform 
repeated self-assessments to assess readiness and progress. Over time, patients 
should proceed stepwise through a checklist adapted to the clinic and to the patient’s 
specific needs and disease process. It is expected that this process will take several 
years, and variability between patients is also to be expected. Written (or electronic) 
self-assessments during clinic visits can allow patients and providers to monitor 
objective changes over time as patients progress in their readiness. It is time to for-
mulate a plan for the actual transition to adult care once a patient (1) has completed 
the checklist or is nearing completion, (2) has a good understanding of their medical 
situation and needs, and (3) is progressing in self-care and self-advocacy skills 
(monitored by self-assessments). The patient then needs to gather a medical sum-
mary, including plans of care centered on patient goals, prepare an emergency plan, 
identify adult providers, and schedule first visits with those providers. Such a plan 
will require substantial individualized adaptation for patients with intellectual dis-
ability or severe functional impairments. Providers and parents should be discussing 
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more global issues such as guardianship/conservatorship, adult insurance coverage, 
and disability benefits early in the process, whether or not the patient is ready to 
participate and fully understand these topics. These conversations should not be put 
off until the year or two prior to transition. Assessment of and action in these areas 
should be addressed early and often in the transition process [17].

Logistically, the clinic office managing a transition will need digital or paper 
files containing assessments, checklists, legal and insurance documentation, and 
medical summaries. It may be beneficial to provide a set of this information for 
patients as well to allow them to track their own progress and gain skills in self-
management. Clinics may benefit from a database of all patients involved in the 
transition process to allow for rapid, efficient check-ins on clinic-wide progress and 
needs. Some clinics may also benefit from dedicated transition clinic days where 
multidisciplinary transition team efforts can be focused in a dedicated clinic envi-
ronment. It is important for members of the transition care team to have clearly 
designated roles for specific areas of transition, such as selecting adult providers 
including subspecialists and making appointments, addressing education and voca-
tional goals, managing insurance, etc., to reduce redundancy in clinical time and 
efforts. Documentation may be aided by formatting templates in the electronic med-
ical record that can be edited and seen by all members of the team or paper or elec-
tronic tracking sheets shared by providers. At each routine visit during the transition 
period, progress should be evaluated and interventions tailored as needed to keep 
patients on track to transition between ages 18 and 22. It should be noted that not all 
patients fit this structure; depending on severity of illness and prognosis, some 
patients may be better served by remaining with their pediatric providers, particu-
larly if life expectancy would not yield the patient experience to be best served by 
establishing new providers at the end of life.

Throughout the process, providers should make intentional efforts to include the 
patient directly in interviews and decision-making. This includes eye contact while 
speaking, directing questions to the patient, and interviewing independently for at 
least part of every visit. The goal of these adaptations to the classic parent-centered 
style of interviewing, prevalent in pediatrics, is to gradually empower the patient to 
take more ownership of their health and needs and to learn to speak for themselves. 
These skills will be invaluable in the adult care setting, as well as in efforts to maxi-
mally function in education, work, and social settings. Parents may need encourage-
ment to allow their children to take over in this manner, and the provider is in an 
excellent place to set expectations and gently encourage graduated patient autonomy.

Several models of these assessments, checklists, medical summaries, and emer-
gency plans are available from various transition support programs. One well-
tailored to this population can be found in the Transition Toolkit for DMD 
supplementary materials: Readiness Assessment, Checklist, Medical Summary 
[39]. This resource has documents specifically adapted for patients with DMD, 
which will address the needs of many patients in the NMD world and provides a 
thorough outline for adaptations to patients with other neuromuscular disorders. 
Additionally, free sample documents are available to download from the Got 
Transition website. These are available in groupings specific to providers 
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facilitating pediatric to adult care transfer, the receiving adult providers, and those 
who will have continuity but need to adjust care as patients grow (family medicine 
and internal medicine-pediatrics). Documents are much more generic to suit the 
needs of patients with a whole host of conditions but can be adapted to specific 
patient needs. The Got Transition materials also have a wealth of information about 
developing a general transition clinic policy and process. Clinics that care for 
patients with chronic neuromuscular respiratory failure would be advised to create 
their own templates using the resources above, including the child neurology transi-
tion checklist example [17, 37].

In preparing patients to transfer to adult care and potentially into more indepen-
dent environments in other areas of life, providers have a unique opportunity to 
outfit patients with an effective emergency plan. This can be helpful at any age or 
stage of illness but is particularly useful if the patient is away from primary caregiv-
ers and medical institutions. Patients should have easy, constant access to pertinent 
medical information at all times in case of emergency. This should include, at mini-
mum, primary medical conditions, allergies, medications, and any emergency plans 
specific to their condition that may be unfamiliar to community providers. This 
information can be in a number of formats – a pocket card with relevant medical 
details, a phone application (e.g., Medical ID is already standard on iPhone or 
Android), or a digital copy of a medical summary on phone or in email. The Got 
Transition website and Toolkit for DMD supplementary documents provide excel-
lent guidance for what to include. There is also an emergency pocket card available 
from the Got Transition resources page. Providers should also address the hospital 
of choice at the patient’s primary location (may change with school, moving) [17].

Once the patient has transitioned into the adult clinic setting, referring and 
accepting providers have an excellent opportunity to collect feedback and outcomes 
data to guide improvements to the transition process. Phone interviews, written or 
online evaluations, and dedicated conversations during clinic visits can yield invalu-
able insight into the patient and family experience of the transition process and 
inform providers on areas for improvement and success. Objective outcomes data 
can also provide much needed evidence to the field of transition medicine, in gen-
eral, and to this population in neuromuscular disorders, specifically. Several differ-
ent areas of medicine have small studies of parent-patient-provider feedback in the 
transition process, which may be helpful in formulating new studies specific to 
NMD [28, 32].

Potentially Helpful Resources
•	 People-Process-Performance from MDA, https://strongly.mda.org/

the-three-ps-of-transitioning-from-pediatric-to-adult-clinical-care/
•	 https://gottransition.org/providers/index.cfm
•	 www.childneurologyfoundation.org/transitions
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There are many different models in the world of transition medicine, which are 
ever-changing and adapting to the needs of patients and institutions. Depending on 
the strengths and needs of a population or institution, providers could consider the 
following structures as outlines for their own programs:

•	 Inpatient transition team or consult service. This structure may include an inpa-
tient care team dedicated to patients in the transition age group and attend to their 
needs with transition planning in mind. The consult service model could allow 
providers familiar with the process to meet patients during an inpatient stay and 
help them organize a plan to meet their needs in transitioning providers and 
potentially institutions.

•	 Dedicated transition clinic, specifically to address transition readiness and plan-
ning and follow patients in the pre- and post-transition phases of their care to 
provide some continuity in the process. This could be disease specific or avail-
able to any AYA with medical complexity.

•	 Creating a day or half day specifically set aside for patients in the ages of transi-
tion preparation or action, which could be specific in a disease process (i.e., spina 
bifida clinic or Duchenne clinic) or a general location with support staff to allow 
various specialties and conditions to utilize the environment (i.e., Tuesday PM 
genetics, Wednesday AM NMD, Friday PM DM1).

•	 A planned follow-up visit or contact (email, phone, etc.) after the first 
appointment(s) with adult providers to assess for additional needs or areas for 
improvement in the process (i.e., Do you feel comfortable with your new pro-
vider? How could we make the process better?)

•	 Establish a continuity provider who will remain with the patient through the 
transition to adult subspecialists and is comfortable and able to assist in this pro-
cess (i.e., primary care provider in family medicine or internal medicine-
pediatrics, social worker, cross-trained respiratory therapist).

•	 Identify a provider in your group who will handle all of the outgoing or incoming 
transition patients in your practice. This could consolidate resources and experi-
ence in a narrower set of clinic staff.

�Summary with Areas for Progress

Over the past couple of decades, substantial advancements in disease-specific thera-
pies and chronic condition management have drastically changed the patient experi-
ence with many NMDs. This has created incredible opportunities for patients and 
families, as well as new frontiers and challenges for the medical teams caring for 
these patients. There is ample opportunity for research in many different areas, par-
ticularly with regard to quality improvement in provider education and the transi-
tion process [3, 41]. We have minimal data to guide interventions; any contributions 
of research, care models, treatment strategies, or institutional policy can be helpful 
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in cultivating best practices in the ever-changing care of patients with NMDs. 
Continuing medical education has a vital role to play on both pediatric and adult 
sides, but special focus on augmenting education and training in these previously 
pediatric-specific disease processes for adult-trained providers is warranted [22, 
40]. As a medical system, we have a prime opportunity to work to improve the out-
comes and experiences of AYA with chronic health needs [16].
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Chapter 9
Establishing a Medical Home for Asthma 
and Other Obstructive Lung Diseases

Nadia L. Krupp and Sarah E. Bauer

�Asthma

Asthma, like other chronic lung conditions, is multifactorial in terms of incep-
tion, severity, and prognosis. The pathogenesis of asthma is complex and involves 
combinations of genetic, environmental, infectious, and inflammatory factors. 
Furthermore, over the course of an asthmatic patient’s childhood, adolescence, and 
adulthood, environmental and infectious exposures are in a continuous state of flux. 
When considering the transition of a patient with asthma from pediatric to adult 
care, considerations include not only prognosis and pharmacologic needs but also 
environmental exposure considerations both in the home and in the anticipated 
workplace.

Preparing the adolescent asthma patient for transition to adult care should 
include the following:

	1.	 Assessment of the risk of adult asthma
	2.	 Optimization of medical therapy
	3.	 Optimization of lung function by late adolescence
	4.	 Education regarding disease
	5.	 Identification of appropriate adult provider (primary care, allergist, 

pulmonologist).
	6.	 Accurate description/phenotyping to adult provider
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The onset of asthma symptoms can occur at any age, from very early childhood, 
through adolescence and adulthood. Children with wheezing very early in life can 
exhibit transient symptoms, rather than lifelong asthma. External factors such as the 
timing, type, and number of respiratory infections and the constitution and diversity 
of the airway microbiome can also modulate the natural history, affecting severity 
as well as persistence of asthma symptoms over the course of years. Parental asthma 
history, presence of atopic comorbidities, and wheezing outside of viral infections 
all help predict which trajectory a young child with wheezing is most likely to 
follow [1].

For children who exhibit asthma symptoms beyond the first few years of life into 
adolescence, their risk of lifelong asthma is much higher. This is particularly pro-
nounced for children with severe asthma, as the risk of asthma that persists into 
adulthood is tenfold higher for children and adolescents with severe disease com-
pared to their milder counterparts [2]. Of course, with recent advances in biologic 
and pharmacologic therapies, the natural history of severe asthma is likely to be 
ever-changing. Biologic agents and steroid-sparing treatments have the potential to 
significantly improve symptom control while minimizing medication-related side 
effects and improving quality of life.

�Current Practices in Adolescent to Adult Asthma Transition

There is a paucity of existing research regarding the transition of the patient with 
asthma from pediatric to adult care and a lack of established best practices for effec-
tively guiding patients with asthma through this process. However, there are some 
common patterns of care that have emerged over time. Rather than being evidence 
based, these patterns have evolved due to logistic factors such as insurance cover-
age, geography, provider availability, and provider experience with asthma medica-
tions. As such, further research is needed in order to establish best practices for both 
the mild to moderate asthma patient and asthma patients with severe disease as they 
transition to adult care.

At present, adult patients with mild to moderate asthma often have their asthma 
managed by their primary care provider. However, patients who require biologic 
therapy or multiple controller medications such as inhaled corticosteroid (ICS), 
long-acting beta agonist (LABA), and long-acting muscarinic antagonist (LAMA) 
are more likely to be under the care of an adult asthma specialist, such as an aller-
gist or adult pulmonologist. Considerations in identifying the best adult asthma 
specialist include geographic, transportation, insurance, and regional consider-
ations as well as the type of therapy involved such as biologic agents or 
immunotherapy.
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�Asthma and Lung Function

One advantage of referring adult patients with moderate to severe asthma to an 
asthma specialist is the availability of lung function testing. An adolescent with 
severe asthma is much more likely to have a diminished peak in their normal lung 
growth. Furthermore, a child with severe asthma will have an accelerated decline in 
lung function throughout adulthood compared to a mild asthmatic or non-asthmatic 
counterpart. The combination of these two processes means that adolescents with 
severe asthma who demonstrate persistent obstruction on spirometry have a higher 
risk of decreased lung function in early adulthood compared to those with milder 
disease. Similarly, patients in early adulthood with asthma who have persistently 
abnormal lung function are much more likely to have permanent obstruction 
throughout adulthood and increased risk of functional impairment [2]. However, 
even adolescent asthma patients with persistent obstruction on lung function testing 
have a chance of regaining normal or near-normal lung function by early adulthood. 
As a result, the teenage years are a critical period for maximizing lung function.

In addition to tracking lung function related to asthma, lung function testing and 
specialist involvement can provide an opportunity to evaluate for other forms of 
lung disease that can masquerade as asthma in children and adolescents. Certain 
rare diseases, such as alpha 1 antitrypsin deficiency, can manifest as asthma-like 
symptoms in childhood but evolve in early adulthood when the first signs of emphy-
sema can occur. Routine, reliable lung function testing and specialist input can 
allow for a timely diagnosis in this population.

�Medication Considerations for Transition to Adult Care

Soliciting the patient’s goals of care is important, ideally as soon as the patient is 
developmentally able to verbalize such goals, and well before the anticipated transi-
tion to adult care. School-aged children can typically describe their goals regarding 
both lifestyle and health and should be engaged in discussions about their disease 
and medications as early as possible. In earlier childhood years, conversations with 
the child will be centered on ensuring the child knows that asthma is a chronic dis-
ease and why they may be given medication every day even when they feel well. 
The school-aged child can often also verbalize their own priorities, which may dif-
fer from those of the parent and provider. For example, a parent’s goals may be to 
decrease ED visits and calls from school; the provider’s goals may be to optimize 
lung function and decrease hospitalizations; and the child’s goals may be to partici-
pate in organized sports and get through an entire game without getting short of 
breath. All of these goals may align well and be accomplished with the same changes 
in medications; however, getting engagement from the parent and child on the treat-
ment strategy is best accomplished if their goals are honored, validated, and included 
in the discussion. Essentially, the child may be more motivated to take their 
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twice-daily controller medication if they view it as their “be able to play a whole 
game” medicine. Parent and child goals are likely to change over time, so frequently 
revisiting previously stated goals, and establishing current goals of care is important.

As the asthma patient transitions through adolescence, conversations should 
become more in depth and shift focus to the adolescent’s ability to care for them-
selves. Goals, priorities, and attitudes toward chronic disease change frequently 
during this stage of life, and engaging the patient is at the same time more difficult 
and more important than ever. The provider can utilize strategies such as shared 
decision-making and motivational interviewing to engage the patient, solicit their 
views on asthma management, and address adherence. These approaches help the 
patient feel more invested in their treatment plan, more comfortable with the medi-
cations, and more confident in their ability to execute the prescribed plan.

Adherence is a challenge throughout childhood and adolescence for patients with 
asthma. However, this is augmented in adolescence when normal cognitive develop-
mental stages bring a sense of invincibility and immunity from the life-threatening 
complications of asthma. Since asthma for many patients is characterized by long 
asymptomatic periods, punctuated by unpredictable episodic flares, adherence to a 
daily regimen is difficult for many teenagers with asthma to prioritize. Furthermore, 
as the adolescent with asthma approaches adulthood, demands on time and energy 
become more complex. From a practical standpoint, simplifying the medication 
regimen through once-daily dosing regimens or combined medication inhalers can 
be beneficial for the adolescent transitioning to adulthood. If the patient’s symptoms 
are mild, with near-normal lung function, then intermittent dosing with inhaled cor-
ticosteroid/bronchodilator combination could be an option to minimize the severity 
of exacerbations while decreasing the day-to-day burden of care [3].

For the patient with mild to moderate asthma, medication-related issues around 
the time of transition to adult care are typically focused on controller therapy and 
device usage. Some asthma medications, particularly ICS and ICS/LABA, are avail-
able in multiple forms. However, which inhaled formulations are appropriate for a 
given patient will depend not only on medication class and dosage but also device 
technique. As such, the transition from childhood to adolescence to adulthood may 
bring multiple changes in medication and asthma device, particularly if insurance 
changes concurrently. Care should be taken at each opportunity to review adherence 
to the regimen, barriers to adherence, intended dosing frequency, and device tech-
nique, preferably using the services of an asthma educator. This is particularly 
important if medication dosing frequency or inhaler technique changes, in order to 
ensure that medication delivery is optimized.

Adherence challenges are augmented in adolescence by a developmen-
tally normal sense of invincibility and immunity from the life-threatening 
complications of asthma
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Outside of medication changes, though, it is well established that for pediatric 
and adolescent patients of all ages, inhaler technique degrades over time. This is 
true for even the most well-intentioned and experienced patients, with only a minor-
ity of patients demonstrating accurate inhaler technique [4]. Therefore, even in the 
absence of a medication change, assessment of adherence and technique is recom-
mended at each opportunity.

�Environmental Considerations

Children with asthma often have environmental exposures that are out of their con-
trol. Exposure to secondhand and thirdhand smoke, pets, cockroaches, mice, dust 
mites, mold, poor ventilation, and airborne particulate matter often exacerbates 
pediatric asthma and increases morbidity. The transition to adulthood can provide 
an opportunity to educate the patient about future life choices that could help 
decrease their adult symptoms. For example, identification of sensitization to ani-
mals may help guide the patient’s decision about whether to own a pet or which pets 
to avoid. Similarly, an asthma patient with sensitization to cats or dogs may be more 
educated to inquire about previous inhabitants of a home or apartment and choose 
hard flooring surfaces rather than carpet.

When it comes to occupation, counseling the adolescent about future employ-
ment choices can also be informed by their lung disease. If a patient has sensitivity 
to cold air, for example, then employment in which they are outside in cold winter 
weather may not be the best choice. Similarly, patients may need to steer away from 
occupations that involve dust, fumes, aerosols, or facilities that allow indoor 
smoking.

�Communication to Adult Provider

Factors that should be communicated to the adult provider include, but are not lim-
ited to, the patient’s severity of asthma, medication therapies, and asthma pheno-
type. This is particularly true for the severe asthmatic for whom the following 
information would be useful for the accepting adult provider, if known:

Severe adolescent asthma – Factors to communicate to adult provider
•	 Asthma phenotype

–– Allergic status and known triggers
–– Serum IgE, blood eosinophil count
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�Asthma and Chronic Obstructive Pulmonary Disease (COPD)

The presence of severe asthma in adolescence with persistently low baseline lung 
function increases the future risk of COPD. However, the presence of seemingly 
fixed obstruction in an adolescent should not be prematurely diagnosed as 
COPD. Rather, the adolescent lung has the remarkable capacity to normalize lung 
function with some adolescents demonstrating moderate to severe obstruction con-
sistently, even with a relatively limited bronchodilator response, only to achieve 
normal or near-normal lung function in early adulthood. This improvement may be 
due to change in living situation, removal of exposures in the home, improved 
adherence with maturity, or some combination thereof.

For those severe asthmatics who do have persistent obstruction into adulthood, 
they may exhibit Asthma-COPD Overlap Syndrome (ACOS). In the presence of 
severe asthma in a young adult, the inability to achieve normal lung function with 
aggressive asthma control in between exacerbations may raise the suspicion of 
future development of COPD or ACOS. However, at this time, a consensus for the 
definition of ACOS and most appropriate treatment for this complex disease state 
are still forthcoming [5, 6].

–– Type of airway inflammation (eosinophilic, neutrophilic, paucigran-
ulocytic)

–– Smoking/substance use history
–– Physical and mental health comorbidities

•	 Current medication regimen

–– Recent adherence (and previous challenges)
–– Prior therapies and reasons stopped (lack of efficacy, side effects)

•	 Lung function

–– Lowest and highest spirometry values
–– Highest post-bronchodilator spirometry values in the last 12–24 months 

prior to transition
–– Patient perception of airway obstruction

Poor perception increases risk of respiratory failure and asthma 
related death

•	 Exacerbation risk

–– Seasonality of asthma symptoms
–– Systemic steroid exposure in the last 12 months
–– Exacerbation type (e.g., rapid decompensation vs symptomatic with 

slight change in lung function, etc.)
–– History of respiratory failure/intubation (lifetime)
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�Asthma and Pregnancy

Female patients with severe asthma should be counseled regarding the risk of preg-
nancy in light of their lung disease. The effects of pregnancy on lung capacity are 
well known. However, young women with moderate to severe asthma prior to preg-
nancy will likely have increased dyspnea and potentially an increased tendency for 
bronchospasm and exacerbations. For patients with severe asthma, a maternal fetal 
medicine expert should be enlisted to ensure optimization of lung function while 
minimizing medication exposures to the fetus. This is particularly important for 
patients who have needed daily oral corticosteroid therapy, oral theophylline, or 
biologic agents that could cross the placenta and have effects on the fetus.

�Bronchopulmonary Dysplasia

Bronchopulmonary dysplasia (BPD) is a chronic respiratory disease that affects 
individuals born prematurely. Despite continued advances in care, BPD remains one 
of the most common sequelae of premature birth. Numerous antenatal and postnatal 
factors can contribute to the complex etiology and pathophysiology of BPD. The 
diverse combination of causes, such as arrest and impairment of airway and lung 
development, lung injury, persistent inflammation, abnormal pulmonary vascular 
development, as well as other genetic and environmental factors, contribute to the 
heterogeneous group of clinical phenotypes seen in BPD.

As our understanding of the etiology and pathophysiology of BPD has evolved 
over time, so have the definition and disease severity classifications. To date, there 
is no one unifying consensus for the definition of BPD. One of the simplest defini-
tions defines BPD as having an oxygen requirement for greater or equal to 28 days 
from birth to 36 weeks postmenstrual age (PMA). In 2016 the National Institute of 
Child Health and Human Development (NICHD) proposed a revised definition of 
BPD which reclassified severity based on a grade system (I, II, III, IIIA) and better 
accounted for the advances in noninvasive ventilatory technology and death prior to 
36 weeks PMA [7]. Per the 2016 NICHD definition, an infant meets the diagnostic 
criteria for BPD if they were born prior to completing 32 weeks gestational age and 
have persistent parenchymal lung disease, radiologic confirmation of parenchymal 
lung disease, and at 36 weeks PMA require supplemental respiratory support for 
greater or equal than 3 consecutive days to maintain arterial oxygen saturation in the 
90–95% range. Depending on the degree of respiratory support and FiO2 an infant 
requires at 36 weeks PMA, the infant is classified as grade I, II, or III. If death sec-
ondary to persistent parenchymal lung disease and respiratory failure that cannot be 
attributed to other neonatal morbidities occurs between 14 days postnatal age and 
36 weeks PMA, then the infant is classified as grade III(A). However, this defini-
tion, nor other diagnostic criteria for BPD, does not always accurately reflect lung 
function, morbidity, or mortality later in life.
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Individuals born extremely premature (EP, less than 28 weeks gestational age) 
and/or with extremely low birth weight (ELBW, birth weight less than 1000 grams), 
particularly those with a history of BPD, have lower lung functions and worse air-
flow obstruction compared to their peers in childhood, adolescence, and into adult-
hood [8]. They also tend to have more respiratory symptoms and are at higher risk 
for hospitalization. Normally, forced vital capacity (FVC) and forced expiratory 
volume in the first second (FEV1) increases throughout childhood, plateaus around 
20–25 years of age, and then steadily declines. Studies suggest that individuals born 
EP/ELBW, particularly those with a history of BPD, do not reach their full airway 
growth potential. As a result, even if their rate of respiratory decline remains nor-
mal, they are at higher risk for development of COPD later in life.

Once discharged from the neonatal intensive care unit (NICU), there are limited 
guidelines for the outpatient management of BPD. Of the guidelines currently avail-
able, most recommendations are based on a low quality of evidence or expert consen-
sus. It is largely agreed upon that a multidisciplinary approach to follow-up should be 
adapted. Promotion of optimal growth and nutrition is important. Education should 
be provided with respect to smoking avoidance and cessation, including electronic 
cigarettes (e-cigarettes), and immunizations, including annual influenza vaccination.

BPD is a chronic lung disease with natural progression that continues through 
the neonatal period, into childhood, and well into adolescence and adulthood. 
Adolescents and young adults are at high risk for fractured care and being lost to 
follow-up. Currently, there is very little to no guidance for, or research on, best 
practices for long-term follow-up for this patient population. As such, it is impera-
tive to continue to grow and develop multidisciplinary programs as well as support 
research to better facilitate follow-up, transition, and long-term treatment.

In summary, BPD is a complex multifactorial chronic lung disease. As our under-
standing of the etiology, pathophysiology, and natural disease course of BPD con-
tinues to evolve, so do the diagnostic criteria and management guidelines. What we 
do know is that children with BPD have decreased lung functions compared to their 
peers, impaired lung structure, and abnormal vasculature. They also often have 
other concurrent comorbidities such as, but not limited to, neurodevelopmental 
impairment, pulmonary hypertension, and poor growth and nutrition. These sequelae 
of premature birth and BPD contribute to the failure to reach airway growth poten-
tial leading to earlier lung function decline and increased respiratory symptoms in 
adulthood. Thus, for individuals with a history of premature birth and/or BPD, con-
tinued multidisciplinary follow-up through childhood and into adulthood, anticipa-
tory guidance, and education is crucial.

�Primary Ciliary Dyskinesia and Non-Cystic 
Fibrosis Bronchiectasis

Primary ciliary dyskinesia (PCD) and non-cystic fibrosis bronchiectasis (NCFB) 
are predominantly disorders of airway clearance and chronic infection/inflamma-
tion. For the adolescents transitioning to adult care with these disorders, a focus on 
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the incorporation of airway clearance into their adult lifestyle is imperative. For 
example, a high school schedule may allow for vest therapy three times a day, but 
if, as an adult, the patient will have three or four 10–12-hour shifts per week, then 
that schedule may not be feasible. Flexibility in daily expectations or incorporation 
of more portable airway clearance modalities such as handheld devices or autogenic 
drainage should be considered [9].

Due to the complexity and nuance related to the care of these disorders, care of 
bronchiectasis in the adult patient should be provided with the input of an adult 
pulmonologist. Communication to the adult pulmonologist should include the fol-
lowing from the last 2 years: radiographic reports and images of chest imaging, 
respiratory microbiology, airway clearance regimen, hospitalization history, and 
spirometry.

�Other Obstructive Lung Diseases

�Sickle Cell Disease

Sickle cell disease (SCD) refers to a group of inherited disorders characterized by 
mutations in the gene that encodes the hemoglobin subunit β. This includes sickle 
cell anemia, sickle beta thalassemia, hemoglobin SC disease, and others. From a 
pulmonary standpoint, complications of SCD include acute chest syndrome, pulmo-
nary hypertension, asthma and lower airway disease, sleep disordered breathing, 
hypoxia, thromboembolic disease, and pulmonary fibrosis. Cardiopulmonary com-
plications are a major risk factor for accelerated morbidity and cause of mortality in 
patients with SCD. Despite this, our understanding of the natural history of SCD-
associated pulmonary disease and our knowledge of specific genetic factors and/or 
comorbidities that increase the risk for cardiopulmonary complications in SCD is 
significantly limited [10].

The onset of respiratory complications is variable. As such, the involvement of a 
pulmonologist in the care of a patient with SCD is highly variable across the age 
range and among different care intuitions. However, it is important to recognize that 
transition from pediatric to adult care for individuals with SCD is a critical time and 
is associated with increased utilization of health care as well as increased morbidity 
and mortality. Pulmonologists should continue to work closely with these individuals, 
their famil5es, and the rest of their SCD care team to help facilitate a smooth transition.

�Others

A number of other obstructive lung diseases are cared for by pediatric pulmonolo-
gists which warrant continued care in adult pulmonology. These include but are not 
limited to bronchiolitis obliterans and anatomic airway anomalies. Transition for 
such etiologies should be dealt with on a case-to-case basis.
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�Summary

In summary, asthma and other obstructive lung diseases encountered by pediatric 
pulmonary physicians such as BPD, PCD, non-cystic fibrosis bronchiectasis, sickle 
cell disease, and others encompass a wide range of clinical phenotypes and disease 
severities which persist into adulthood. For these patients, a smooth, well-
communicated transition from pediatric to adult pulmonology is imperative to 
maintain continued care and prevent loss to follow-up.
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Chapter 10
Pulmonary Hypertension: Transition 
Challenges in the Current Therapeutic Era

Jordan D. Awerbach and Wayne J. Franklin

�Definition and Classification

Pulmonary hypertension (PH) is a general term describing elevated resting pulmo-
nary arterial pressures (PAP) from any cause. Historically, PH has been defined by 
a mean PAP (mPAP) ≥ 25 mmHg on cardiac catheterization [1]. There has always 
been recognition that this cutoff, which has been used for nearly 50 years, was cho-
sen somewhat arbitrarily. A systematic review by Kovacs et al. demonstrated that 
mPAP in normal subjects at rest was 14.0 ± 3.3 mmHg with an upper limit of normal 
of 20.6  mmHg [2]. Over time it has become increasingly clear that mPAPs of 
21–24 mmHg are associated with an increased risk of progression to pulmonary 
arterial hypertension (PAH) and worsened survival [3–6]. This culminated in the 
redefinition of PH as a mPAP > 20 mmHg at the 6th World Symposium on Pulmonary 
Hypertension (WSPH) in 2018 [3].

PH may be further characterized based on whether the cause of elevated pulmo-
nary pressures exists before or after the pulmonary capillary bed. Hemodynamically, 
pre- versus post-capillary PH is defined by a normal versus elevated pulmonary 
capillary wedge pressure (PCWP), respectively, which is used as a surrogate for 
the left atrial pressure. It is important to note that pre- and post-capillary PH may 
coexist in the same patient. Pulmonary arterial hypertension (PAH) refers to a 
subset of PH patients with purely pre-capillary disease. PAH is a rare disease 
marked by vasoconstriction and progressive endothelial dysfunction of the pulmo-
nary vascular bed, leading to pathologic remodeling that results in the obliteration 
of the pulmonary vasculature and increased pulmonary vascular resistance [7]. 
This ultimately leads to right heart failure and death. The criteria for diagnosing 
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PAH includes a mPAP > 20 mmHg (previously ≥ 25 mmHg), a PCWP ≤ 15 mmHg, 
and an elevated pulmonary vascular resistance (PVR) > 3 Wood units (Wu). In 
children, PVR is typically indexed to body surface area and is elevated >3 Wood 
units × m2 (iWu) [1, 8]. In 2011, the Pulmonary Vascular Research Institute (PVRI) 
introduced the term pulmonary hypertensive vascular disease, in an effort to better 
characterize patients with congenital heart disease (CHD) who have undergone 
single ventricle palliation [9]. The PVRI proposed that pulmonary vascular disease 
be defined in this group as a PVR > 3 iWu or a transpulmonary gradient >6 mmHg. 
Elevated mPAP was not included in the definition, as this population may have 
clinically significant pre-capillary PH in the face of lower pulmonary pressures.

In both children and adults, PH may occur as a primary illness (i.e., idiopathic 
PAH) or develop secondary to other disease states. The current World Health 
Organization (WHO) classification system for PH contains five clinical categories 
representing groupings of disease processes that share common clinical character-
istics and PH pathophysiology (Table 10.1). When originally designed, the WHO 
classification was based on PH-causing diseases seen in the adult population. 
Numerous modifications to the WHO classification scheme have occurred since its 
initial creation at the second WSPH (Evian 1998) [10]. A Pediatric Task Force was 
formed at the fifth WSPH (Nice 2013), at which time modifications were proposed 
to better incorporate pediatric disorders associated with PH.  With an increasing 
number of pediatric PH patients now surviving into adulthood, these changes rec-
ognized the importance of having a common classification system for all patients 
that would better facilitate a patient’s transition into the adult care setting [11]. At 
the most recent WSPH (Nice 2018), additional pediatric-focused modifications 
were made to the WHO classification, such as the inclusion of developmental lung 
disorders (WHO Group 3.5) and separate designations for CHD associated with 
PAH (Group 1.4.4), CHD with post-capillary PH (Group 2.4), and complex CHD 
(Group 5.4) [12].

�Epidemiology

PH is a heterogeneous disease associated with numerous underlying disorders. 
There is a significant variability in the distribution of these disorders throughout the 
world. For example, schistosomiasis affects at least 200 million people and is a 
leading cause of PH worldwide; however 85% of those affected live in sub-Saharan 
Africa [13, 14]. As such, characterizing the global incidence and prevalence of all-
cause PH is challenging. In a large population-based study of Ontario, Canada, 
Wijeratne and colleagues reported an annual incidence of PH of 24.1 patients per 
100,000 persons and that the prevalence of adult and pediatric PH was 127.3 and 
57.9 per 100,000 persons, respectively [15]. There are also important differences in 
the distribution of PH-causing diseases between pediatric and adult patients 
(Fig. 10.1). PAH (Group 1) is the most common subgroup of PH seen in children, 
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making up 60–90% of registry cohorts [9, 16]. It is also worth noting that PH due to 
developmental lung diseases (Group 3) is being seen with increased prevalence, and 
this group now represents 10–12% of the pediatric PH population [16–18]. PH in 
adults is far more common than PAH and is most often seen in association with 

Table 10.1  The World 
Health Organization 
classification system for 
pulmonary hypertension 
(Nice 2018)

1  PAH

 � 1.1 � Idiopathic PAH
 � 1.2 � Heritable PAH
 � 1.3 � Drug- and toxin-induced PAH
 � 1.4 � PAH associated with:
 �      1.4.1 � Connective tissue disease
 �      1.4.2 � HIV infection
 �      1.4.3 � Portal hypertension
 �      1.4.4 � Congenital heart disease
 �      1.4.5 � Schistosomiasis
 � 1.5 � PAH long-term responders to calcium channel blockers
 � 1.6 � PAH with overt features of venous/capillary (PVOD/

PCH) involvement
 � 1.7 � Persistent PH of the newborn syndrome
2  PH due to left heart disease

 � 2.1 � PH due to heart failure with preserved LVEF
 � 2.2 � PH due to heart failure with reduced LVEF
 � 2.3 � Valvular heart disease
 � 2.4 � Congenital/acquired cardiovascular conditions leading 

to post-capillary PH
3  PH due to lung diseases and/or hypoxia

 � 3.1 � Obstructive lung disease
 � 3.2 � Restrictive lung disease
 � 3.3 � Other lung diseases with mixed restrictive/obstructive 

pattern
 � 3.4 � Hypoxia without lung disease
 � 3.5 � Developmental lung disorders
4  PH due to pulmonary artery obstructions

 � 4.1 � Chronic thromboembolic PH
 � 4.2 � Other pulmonary artery obstructions
5  PH with unclear and/or multifactorial mechanisms

 � 5.1 � Hematological disorders
 � 5.2 �  Systemic and metabolic disorders
 � 5.3 � Others
 � 5.4 � Complex congenital heart disease

Reproduced with permission of the © ERS 2020: Simonneau 
et al. [93]. Published 24 January 2019
PAH pulmonary arterial hypertension, PVOD pulmonary veno-
occlusive disease, PCH pulmonary capillary hemangiomatosis, 
LVEF left ventricular ejection fraction
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left-sided heart disease (Group 2) and pulmonary disease (Group 1) [7, 16, 19]. 
Chronic heart failure and chronic obstructive pulmonary disease currently affect 61 
million and 250 million adults, respectively, worldwide [13]. All forms of PH have 
been associated with increased mortality in patients [15, 19].

PAH is a rare disease in both children and adults, with an estimated prevalence 
of 2–16 cases per million children and 15–60 cases per million adults [1, 7, 20]. A 
nationwide registry in the Netherlands found the majority of pediatric patients had 
transient forms of PAH, including persistent pulmonary hypertension of the new-
born and flow-related PAH in children with systemic-to-pulmonary shunts (e.g., 
ventricular septal defect or patent ductus arteriosus) that were reversible after shunt 
closure [16]. Of the remaining patients with progressive PAH, 72% had CHD and 
27% had idiopathic PAH (IPAH). The annual incidence rates for CHD-associated 
PAH and IPAH were 2.2 and 0.7 cases per million, and the point prevalence was 
15.6 and 4.4 cases per million, respectively. The Spanish REHIPED registry reported 
similar findings; the incidence of IPAH versus CHD-APAH was 0.49 and 1.87 cases 
per million per year, and the prevalence was 2.9 and 10.1 cases per million, respec-
tively [9]. IPAH makes up a larger proportion of adult PAH patients, representing 
about half of the cases seen in adult registries [21]. PAH demonstrates a female 
predominance in both children and adults. In the US REVEAL registry, 80% of 
adults and 64% of children were female [22, 23].

Prior to the introduction of targeted PAH pharmacotherapies in the 1990s, the 
natural history of PAH was extremely poor. Median survival in adults was 2.8 years 
with 1-, 3-, and 5-year survival rates of 68%, 48%, and 34% [24]. Pediatric out-
comes were even worse with a median survival of only 10 months [25]. In the mod-
ern therapeutic era, survival rates have improved although PAH continues to be 
associated with high morbidity and mortality. Adults with newly diagnosed PAH 
who were included in the REVEAL registry had 1-, 3-, and 5- year respective 

Pediatric PH Adult PH

Group 1 Group 2 Group 3 Group 4 Group 1 Group 2 Group 3 Group 4

Fig. 10.1  Distribution of PH by the WHO group for pediatric and adult patients seen in a large 
population-based cohort. (Data taken from [15])
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survivals of 90.4%, 76.2%, and 65.4% [24]. Pediatric survival was found to have 
similarly improved to 96%, 84%, and 74%, at 1, 3, and 5 years [23].

�Populations at Risk of Developing PH

PH is seen in association with numerous disease processes, and this increased risk 
of developing PH must always be kept in mind. Several barriers exist in effectively 
diagnosing PH in these patient groups. The presenting symptoms of PH are often 
nonspecific and depend on the age of the patients. Infants may present with feeding 
difficulties, tachypnea, poor growth, and a failure to meet developmental mile-
stones. Common symptoms in older children include exertional dyspnea and fatigue, 
chest pain, lightheadedness, and syncope [25]. Patients may delay seeking treat-
ment, and symptoms are commonly misdiagnosed at initial presentation. In the 
REVEAL study, the average time from the onset of symptoms to diagnosis was 
33 months [26]. Additionally, many patients will be under the care of clinicians who 
do not routinely treat PH (e.g., patients with sickle cell disease who are primarily 
cared for by hematologists), and there are limited disease-specific screening guide-
lines for these patient groups.

�Heritable PAH

Several genes have been associated with the development of PAH, the most signifi-
cant of which is the bone morphogenic protein receptor II gene (BMPR2). 
Heterozygous mutations of BMPR2 are associated with 80% of cases of familial 
PAH and are found in 10–20% of sporadic (presumed idiopathic) cases [27]. Most 
BMPR2 mutations are inherited in an autosomal dominant manner, but disease pen-
etrance is low. Patients with BMPR2 mutations carry a lifetime risk of PAH of 
10–20%, and there can be significant differences in penetrance even within mem-
bers of the same family [8, 28]. For patients who go on to develop PAH, the pres-
ence of the BMPR2 mutation has prognostic implications and is associated with an 
increased risk of death or need for lung transplantation. Current guidelines recom-
mend screening patients with IPAH and first-degree family members of patients 
with known heritable PAH mutations. Given the potential psychosocial impact of a 
positive test, genetic counseling before and after testing is paramount [8]. Patients 
may also be concerned about insurance and employment implications. In the United 
States, the Genetic Information Nondiscrimination Act (GINA) was passed in 2008 
and protects patients against insurance and employment discrimination based on 
genetic information [29]. There is general agreement that asymptomatic carriers of 
the disease should undergo periodic screening for PAH, although the optimal 
screening frequency in this population remains unclear [8, 28].
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�Congenital Heart Disease

All patients with CHD and systemic to pulmonary (left to right) shunts are at risk of 
developing PH.  In the REVEAL study, 36% of children and 10% of adults had 
underlying CHD [22, 23]. The risk and timing of the development of PAH depend 
on both the size and location of the intracardiac shunt. Lesions that are distal to the 
tricuspid valve (e.g., ventricular septal defects, atrioventricular septal defects, trun-
cus arteriosus) expose the pulmonary vascular bed to excess flow and pressure, and 
irreversible pulmonary vascular changes can be seen beginning in early infancy. 
Conversely, pre-tricuspid valve shunts (e.g., atrial septal defects) expose the pulmo-
nary arteries only to excess flow, and the development of PAH may not be seen until 
the fifth or sixth decade of life [30]. In addition, patients who have undergone repair 
or palliation may still be at risk for development of PAH later in life, particularly 
patients who have undergone single ventricle palliation.

Unfortunately, the majority of young adults with CHD fail to transition appropri-
ately, and lapses in care are common. A multicenter survey of adult CHD (ACHD) 
patients revealed that, beginning at an average age of 20 years, 42% experienced a 
lapse in care of greater than 3 years and 8% experienced a lapse greater than 10 years 
[31]. The reasons for this are multifactorial. Most often, patients become lost to follow-
up either because they are feeling well or because they did not know continued follow-
up was required [31]. There is also a significant shortage of ACHD-trained cardiologists 
to care for the rapidly growing ACHD population, which now outnumber pediatric 
CHD patients by more than 2:1 [32]. Ongoing efforts to improve transition and con-
tinuous care for patients with CHD include expanded patient education programs, for-
malized training for cardiologists who wish to specialize in ACHD, and an accreditation 
process to designate expert ACHD programs as Comprehensive Care Centers.

�Sickle Cell Disease

PH occurs in about 10% of patients with sickle cell disease (SCD) [33, 34]. The 
pathophysiology of PH in SCD patients is multifactorial and remains incompletely 
understood. Numerous mechanisms have been proposed, with general agreement 
that chronic intravascular hemolysis, hypoxia-induced lung injury, and thromboem-
bolic disease all play significant roles [35, 36]. Histopathologic lung samples from 
patients with SCD patients show features of PAH, chronic thromboembolic PH 
(CTEPH), and pulmonary veno-occlusive disease (PVOD) [35]. On heart catheter-
ization, patients typically have an elevated cardiac output in the setting of their 
chronic anemia, with only mild elevations in pulmonary pressures and PVR. Given 
this profile, it has been proposed that a PVR of ≥ 2 Wu be considered abnormal in 
SCD patients [37, 38]. The presence of PH in SCD is associated with significantly 
increased mortality, upward of 5–10 times that of patients without PH [38].

Echocardiogram is the most frequently employed screening tool for PH.  The 
peak velocity of the tricuspid regurgitation (TR) jet, a surrogate for systolic 
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pulmonary artery pressure, is elevated in about 30–40% of SCD patients [33, 39]. A 
TRJ ≥ 2.5 m/sec is considered abnormally elevated, although only a minority of 
patients with a TR jet of 2.5–2.9 m/sec will have PH on cardiac catheterization [35]. 
This number is increased in patients who have other markers of PH; the positive 
predictive value of an elevated TR jet increases from 25% to 62% in the setting of 
an elevated NT-proBNP (> 164.5  pg/mL) or reduced 6-minute walk distance 
(< 333 m) [35, 40]. More than 50% of SCD patients with a TRJ > 2.9 m/sec, regard-
less of symptoms, will have PH [35, 39].

Routine screening for PH in patients with SCD is essential. The basis of this 
screening should be a careful history and physical exam for signs and symptoms of 
PH. Routine echocardiogram screening every 1–3 years may be considered and is 
supported by the American Thoracic Society [38]. However, there is a lack of robust 
data supporting this, and the American Society of Hematology favors echocardio-
gram screening primarily in patients with signs or symptoms of PH and patients 
with associated comorbidities or disease complications known to be associated with 
PH (e.g., connective tissue disease) [39].

�Human Immunodeficiency Virus

There are approximately 1 million people living in the United States (US) with human 
immunodeficiency virus (HIV). Pediatric patients make up a minority of this popula-
tion (< 1%), with a significant increase in prevalence seen in the young adult popula-
tion [41]. Global HIV statistics are starkly different. Nearly 40 million people, 1.7 
million of which are children, are living with HIV. The majority of these patients live 
in developing countries [42]. While the prevalence of PAH in patients with HIV is 
overall low at about 0.5%, this represents a risk several hundreds of times above that of 
the general population [43–45]. The underlying mechanisms by which HIV leads to 
PAH are poorly understood, but histologically the features are the same as in patients 
with idiopathic PAH [43]. No guidelines exist for screening patients with HIV for PAH, 
but the development of symptoms should prompt early referral and further evaluation.

�Bronchopulmonary Dysplasia

The incidence of PH in premature infants (born at ≤ 28 weeks) with bronchopulmo-
nary dysplasia (BPD) is about 40%; it is the most common cause of pediatric PH 
due to lung disease [46, 47]. Pulmonary vein stenosis is seen with increased fre-
quency in BPD patients and may further compound the risk of developing PH [48]. 
PH in infants with BPD is associated with high mortality. In the majority of patients 
who survive, PH typically resolves over time. However, evidence of persistent pul-
monary vascular abnormalities have been seen in long-term follow-up, and PH may 
reoccur in early adulthood [48, 49]. Additionally, older children and teens with a 
history of prematurity and BPD have persistent reductions in lung function and 
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increased respiratory morbidities [50]. Data on adult BPD survivors are limited but 
have shown that these changes also persist into adulthood [51, 52]. Specifically, 
adults have been shown to have reduced lung function and impaired quality of life.

�Considerations for Young Adults with PAH

�The Need for Transition

In 1984, US Surgeon General C. Everett Koop, MD, hosted an invitational confer-
ence entitled, “Youth with Disability: The Transition Years” [53, 54]. This marked 
the first major acknowledgment that the healthcare system did not appropriately 
care for aging young adults with special healthcare needs. In a subsequent position 
paper, the Society for Adolescent Medicine defined transition as “the purposeful, 
planned movement of adolescents and young adults with chronic physical and 
medical conditions from child-centered to adult-oriented health-care systems 
[54].” Central to this process is the evolution of the patient from a passive to active 
participant in his or her medical management, ultimately taking on the symbolic 
role of CEO of his or her own healthcare [55, 56]. There is substantial evidence 
that PAH patients who are well-informed, engaged, and involved in the medical 
decision-making process have better healthcare outcomes [57–59]. Thus, taking 
ownership of one’s healthcare is critical to the successful management of PAH 
patients.

�Transition Timing

The American Academy of Pediatrics, American Academy of Family Physicians, 
and American College of Physicians endorse the beginning of the transition process 
between the ages of 12 and 14 years, with a goal of transfer of care to an adult pro-
vider in the 18–21 year age range [55]. The Pulmonary Hypertension Association 
(PHA), a major international patient advocacy group (www.phassociation.org), sup-
ports this transition timing for patients with PH. Institutions caring for PAH patients 
should have a standard transition protocol in place. It is important that there be 
inherent flexibility in these protocols, so that they may be adapted to a patient’s 
developmental status [60–62]. Patients must demonstrate appropriate physical and 
emotional maturity for successful transfer into the adult care environment [31].

�Patient Engagement and Quality of Life

In 2014, the US Food and Drug Administration (FDA) described PAH as a disease 
that, “can rapidly take a significant physical and emotional told on a patient’s qual-
ify of life, routine, and the ability of patients to engage in the activities of daily 
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living” [63]. This was the conclusion after conducting a public meeting with PAH 
patients to gain their insight on the disease process. Understanding patient insight is 
a necessity, and there is often a disconnection between what the provider and patient 
see as important components of quality of life. Clinicians typically judge disease 
severity based on objective measures such as symptomatology, biomarkers, and 
echocardiogram assessment. McGoon and colleagues have described these param-
eters as the “tip of the iceberg” when one considers the underlying physical, emo-
tional, and psychosocial effects faced by patients and their caregivers (Fig. 10.2) 
[59]. It is important that both the patient and provider communicate their goals and 
concerns with one another and each understands the other’s perspective.

As part of the transition process, patients are taken from a passive role to an 
active participant in their own healthcare. When surveyed, the majority of PAH 
patients express a desire for further information and a more engaged role in their 
medical care [64]. Patients who participate in a process of shared decision-making 
with their medical team demonstrate better healthcare outcomes and improved sat-
isfaction [57]. They are more likely to seek out information, make positive lifestyle 
changes, voice concerns about their medical care, and demonstrate better coping 
skills [57, 58]. The burden is on the provider to determine how information is best 
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received and how to encourage patients to take on a more active role. Few providers 
have formal training in this involved and time-consuming process. Transition pro-
grams may wish to consider providing further education to their team members on 
improving patient engagement and shared decision-making [57, 59]. A multidisci-
plinary team that includes a dedicated transition nurse, social work support, and 
mental health services can also help support patients through this process.

It is also important that young adults and their caregivers be referred early to 
patient support organizations. Patients with PAH are frequently left feeling socially 
isolated. Support organizations are a key source of patient engagement where they 
can find shared experiences and be inspired by other PAH patients who have per-
severed through their disease and gone on to have successful careers, families, and 
a good quality of life. Many of these organizations also offer caregiver-focused 
support. Many involved patients also participate in activities to raise PAH aware-
ness and contribute to registry studies and research trials; in doing so they may feel 
a sense of contributing back to the community and improving future patient care. 
For young adults who feel uncomfortable attending meetings and discussing their 
disease in person, these associations offer numerous online communities and 
forums where patients can engage others within a more comfortable environment 
[58, 59, 65].

�Access to Expert Care

The introduction of intravenous epoprostenol in 1995 marked the beginning of a 
new era of treatment for patients with PAH. At that time, the use of advanced PAH 
therapies was delegated to a handful of experienced medical centers with expertise 
in PAH treatment. In the decade that followed, treatment options expanded, and the 
first oral agents became available (bosentan and sildenafil). As awareness of the 
disease grew and medication options became more widely available, the treatment 
paradigm shifted away from these expert centers, toward individual providers who 
often had little to no experience treating PAH [66–68]. Predictably, this has been a 
detriment to the care of PH patients, many of whom are subject to incomplete evalu-
ations and inappropriate use of medications. Worse survival outcomes have been 
seen in patients with PAH cared for outside of expert centers; they are frequently 
maintained on oral agents despite their clinical status warranting the initiation of 
intravenous prostacyclin therapy [69]. The multicenter RePHerral study evaluated 
the accuracy of PH diagnoses and use of PAH pharmacotherapies in patients being 
referred to tertiary PH centers. Out of a total of 140 patients, 32/98 (32%) patients 
who had already received diagnoses of PH or PAH were found to be misdiagnosed. 
Additionally, 59% of patients referred had not previously undergone hemodynamic 
catheterization, which after being performed led to alternative diagnoses in 89% of 
these patients. Perhaps most staggering of all, 30% of referred patients had already 
been prescribed PAH pharmacotherapies, and more than half of patients were 
receiving therapies that conflicted with published guidelines [66, 70]. In the 
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Wijeratne study, oral PAH agents were frequently prescribed to patients with Group 
2 and Group 3 disease [15]. The inappropriate use of PAH pharmacotherapies pres-
ents a serious risk of harm to patient and substantially increases unnecessary health-
care expenditures. The issue was brought into the national spotlight in 2014 when it 
was chosen as one of the top 5 pulmonary issues as part of the American Board of 
Internal Medicine’s “Choosing Wisely” campaign [71].

These concerns were also recognized by the Scientific Leadership Council of the 
PHA.  In 2011, they conceptualized an accreditation process for designating PH 
Care Centers (PHCCs) in the US. PHCC accreditation recognizes those expert cen-
ters that have the appropriate knowledge and infrastructure to deliver standardized 
care and guideline-based treatment to patients with PH.  The PHA had multiple 
objectives in mind in creating this accreditation process, including raising disease 
awareness, increasing access to appropriate care, and fostering research and quality-
improvement collaboratives, among centers [26, 66]. However, their primary goal 
was to improve the quality of care given to patients with PH and, ultimately, to 
improve patient outcomes [26]. The PHA recognizes two levels of PHCCs, Centers 
of Comprehensive Care (CCCs) and Regional Clinical Programs (RCPs), the latter 
of which has to meet less rigorous criteria and represents a program equipped to 
diagnose and initiate treatment in most patients who do not require parenteral thera-
pies. A comprehensive list of program requirements can be found on the PHA web-
site, referenced above. As of March 2020, there were 59 adult CCCs, 13 adult RCPs, 
and 8 pediatric CCCs [72].

As there are only a handful of pediatric PHCCs, the majority of pediatric PH 
patients receive care at non-accredited centers. Often, they are centers with one or a 
small group of providers with sufficient expertise in treating pediatric PH. Pediatric 
PH patients face additional challenges compared to adults with PH. The evidence 
base in children is very limited, and the majority of data regarding the evaluation 
and care of pediatric PH are extrapolated from adult management. Over the past 
several years, the United States and Europe have each released pediatric PH guide-
lines, representing a significant step forward in the standardization of care for chil-
dren with PH [8, 73]. As part of the transition process, an appropriate adult PH 
provider should be identified early. This is especially important for young adults 
who will be relocating for school or work to a new environment. An adult provider 
at a PHCC is ideal but often not practical due to distance, in which case a local adult 
provider should have an established relationship with a PHCC to refer patients with 
advanced disease as needed. Insurance may also play a role in dictating which pro-
viders a patient can see. Some patients may receive routine care from both their 
local provider whom they see regularly and by a PHCC provider whom they see 
infrequently as needed. With the increasing use of telemedicine, it is also possible 
for patients to have all required testing done locally and undergo remote expert 
consultation and follow-up. Prior to the transfer of care, complete medical records 
should be sent to the adult provider, in addition to which the pediatric and adult 
providers should meet to discuss the patient. The pediatric provider should also fol-
low up after the patient’s first visit with their adult provider to ensure successful 
transfer [74].
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�The Burden of PAH Treatment

The treatment of PAH has evolved substantially over the past 30  years, prior to 
which no PAH-specific therapies were available to patients. There are now five 
classes of PAH pharmacotherapeutic agents and a total of 14 medications approved 
by the FDA for adult PAH treatment (Table 10.2). Of note, with the exception of 
bosentan, none are FDA-approved for pediatric use. Bosentan received FDA 

Table 10.2  Targeted PAH medications, dosing, and common side effects

Medication class Medication Route Dose/titration Adverse effects

Phosphodiesterase-5 
inhibitors

Sildenafil 
(Revatio)

Oral 20 mg TID Headache, flushing, 
nasal congestion, 
dizziness, hypotension, 
peripheral edema, 
dyspepsia, diarrhea, 
myalgia, back pain, 
sensorineural hearing 
loss, ischemic optic 
neuropathy, priapism
Co-administration with 
nitrates is 
contraindicated

Tadalafil 
(Adcirca)

Oral 40 mg QD Similar to sildenafil
Co-administration with 
nitrates is 
contraindicated

Endothelin receptor 
antagonists

Bosentan 
(Tracleer)

Oral Initial 62.5 mg 
BID
Maintenance 
125 mg BID

Abdominal pain, 
vomiting, fatigue, 
headache, edema, 
flushing, nasal 
congestion, anemia, 
decreased sperm count
Risk of dose-related 
increases in liver 
enzymes
Contraindicated in 
hepatic impairment 
(monitoring required)
Caution with 
concomitant CYP3A4 
inducers and inhibitors
Teratogenic

Ambrisentan 
(Letairis)

Oral Initial 5 mg QD
Maintenance 
10 mg QD

Similar to bosentan
Lower risk of liver 
enzyme elevation
Teratogenic

Macitentan 
(Opsumit)

Oral 10 mg QD Similar to bosentan
Lower risk of liver 
enzyme elevation
Teratogenic
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Table 10.2  (continued)

Medication class Medication Route Dose/titration Adverse effects

Prostacyclins Epoprostenol 
[90] (Flolan, 
Veletri)

IV Initial, 2 ng/kg/
min
Increase by 
2 ng/kg/min in 
increments of at 
least 15 minutes
Maintenance, 
determined by 
tolerability

Nausea, flushing, 
headache, diarrhea, 
rash, jaw discomfort, 
thrombocytopenia
Hypotension and 
bleeding with 
concomitant use of 
anticoagulants, platelet 
inhibitors, or 
vasodilators

Iloprost 
(Ventavis)

Inhaled Initial, 2.5 μg 6 
times per day
Maintenance, 
5 μg 9 times per 
day

Cough, wheeze, 
flushing, headache, jaw 
pain, diarrhea, rash, 
hypotension
May exacerbate 
reactive airways disease

Treprostinil 
[91] 
(Remodulin, 
Tyvaso, 
Orenitram)

IV/
subcutaneous

Initial, 1.25 ng/
kg/min
Maintenance, 
determined by 
tolerability

Flushing, headache, 
nausea, diarrhea, 
musculoskeletal pain, 
rash, hypotension, 
thrombocytopenia, 
hypokalemia, pain at 
injection site

Oral Initial, 0.25 mg 
BID or 
0.125 mg TID   
Increase by 
0.25 mg or 
0.5 mg BID or 
0.125 mg TID, 
not more than 
every 3–4 days
Maintenance, 
determined by 
tolerability

Hypotension and 
bleeding with 
concomitant use of 
anticoagulants, platelet 
inhibitors, or 
vasodilators

Inhaled Initial, 18 μg 
QID

May exacerbate 
reactive airway disease 
at higher doses

Soluble guanylate 
cyclase stimulator

Riociguat 
(Adempas)

Oral Initial, 
0.5–1 mg T ID
Maintenance, 
2.5 mg TID

Headache, dizziness, 
dyspepsia, nausea, 
diarrhea, anemia, 
hypotension, vomiting, 
gastrointestinal reflux, 
constipation
Co-administration with 
nitrates and/or PDE-5 
inhibitors is 
contraindicated
Teratogenic

(continued)
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approval in 2017 for children 3 years of age and older. The remaining therapies, in 
particular sildenafil, are frequently used off-label in the pediatric population, with 
safety and efficacy extrapolated from adult studies [75].

PAH pharmacotherapies are complex, and multiple patient-specific consider-
ations need to be taken into account by prescribers. All PAH medications require 
prior authorization, and the availability of certain therapies may be limited by a 
patient’s insurance company. Even when therapies are approved and covered, many 
patients are left with prohibitively high costs. Without insurance, the average whole-
sale cost of generic oral sildenafil, the least expensive prescription PAH therapy, is 
$563 per month. Parenteral prostanoids can cost as much as $14,000 per month 
[76]. On average, PAH patients pay $2000 a year in out-of-pocket pharmacy costs 
[77]. Patients and parents should be aware of these costs and coverage issues when 
making decisions about changes to insurance coverage. Under the Affordable Care 
Act, young adults may remain on their parents’ insurance until age 26. Patients who 
will be losing their coverage, such as those aging out of government insurance pro-
grams, will need to plan in advance to avoid gaps in coverage. Many pharmaceutical 
companies offer patient assistance programs that provide additional cost coverage 
for patients over the age of 18. As part of the transition process, patients should be 
able to demonstrate knowledge of who their insurance provider is, where they get 
their medications and supplies from, and how to order their medications.

These medications can lead to substantial improvements in patients’ PAH-related 
symptoms and functional class, but their use also comes with significant trade-offs. 
Side effects are common and can be significant, and medication use may be com-
plex and time-consuming. Common side effects include flushing, headaches, nose 
bleeds, dizziness, nausea, diarrhea, and bone pain. Thus, between the disease and 
the medications, patients are seldom symptom-free [63]. Many PAH medications 
require frequent dosing and can be cumbersome for patients to take. Sildenafil and 
riociguat are dosed three times a day, and nebulized iloprost must be inhaled six to 
nine times per day. Patients on some endothelial receptor antagonists (ERAs) are 
required to get monthly liver function tests, and female patients who are of repro-
ductive age must be on birth control and get monthly pregnancy tests [78]. Patients 
with advanced PAH (WHO functional class III/IV) typically require treatment with 

Table 10.2  (continued)

Medication class Medication Route Dose/titration Adverse effects

Prostacyclin receptor 
agonist

Selexipag 
[92]
(Uptravi)

Oral Initial, 200 mcg 
BID
Maintenance, 
1600 mcg BID 
or highest dose 
tolerated

Headache, diarrhea, 
jaw pain, nausea, 
myalgia, vomiting, 
extremity pain, 
flushing, arthralgia, 
anemia, rash, decreased 
appetite
Contraindicated with 
concurrent use of 
CYP2C8 inhibitors

Adapted by permission from: Springer Nature. Ezekian and Hill [94]
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intravenous (IV) prostanoids therapies, either epoprostenol or treprostinil. Parenteral 
administration requires central line placement, and patients must wear an infusion 
pump that continuously delivers drug. The use of these medications requires sub-
stantial time and responsibility on the part of the patient. Patients must be able to 
reconstitute the medication and fill their pump cassette appropriately. Some formu-
lations can be prepared up to a week ahead of time, while others must be mixed 
every 24–48 hours. Patients must also be savvy enough to program dose adjust-
ments into their pumps as instructed by their provider. Abrupt cessation of therapy, 
either due to running out of medication or central line complications, is an emer-
gency and can precipitate a PH crisis. Traveling requires appropriate planning, and 
the patient must take sufficient spare equipment [79, 80]. Patients are also subject to 
central catheter complications, including infection and thrombus, and must be 
shown how to care for their IV line. Patients on established therapy will receive 
mail-order shipments of their supplies, which allows these patients to live in more 
remote areas of the country if needed. These patients should be given information 
and contact numbers that local emergency rooms, who may not be familiar with 
these PAH medications, can use for assistance [79].

�Employment

Patients frequently express fears about what a diagnosis of PAH means for future 
employment. The majority of PAH patients and their caregivers report that the disease 
has an impact on their work ability. They are frequently forced to cut back hours, seek 
accommodations, take sick leave, change careers, and apply for medical disability. A 
significant loss of household income is frequently experienced [81, 82]. Globally, 
employment rates for persons with disabilities are significantly lower than in the gen-
eral population [83]. In other disease states, it has been shown that structured career 
counseling and employment advice are associated with higher rates of employment 
[84]. Patients should also be made aware of workplace antidiscrimination laws, which 
exist in the United States and in many countries throughout the world, to protect per-
sons with disabilities [83, 85]. Young adults with PAH must be educated on activities 
and career choices that are safe for them to pursue, with an understanding that their 
medical needs may change over time. For those with more advanced disease and sig-
nificant exertional limitations, there are many work options available today that are 
either more sedentary in nature or permit working from home [65].

�Intimacy, Pregnancy, and Contraception

Personal relationships and physical intimacy can be a challenge for both PAH 
patients and their partners. Anxiety, depression, and poor self-image are common in 
patients with chronic illnesses, including those with PAH [64]. Additionally, part-
ners of patients often cite concerns over their physical ability to be sexually intimate 
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or that sexual intimacy may make them ill [64, 81]. Clinicians should actively 
address these topics, as patients may feel a sense of embarrassment in bringing 
these issues up themselves.

One of the most difficult things to address in patients with PAH is pregnancy. 
Pregnancy is poorly tolerated in women with PH, and they are among the highest-
risk group for maternal and fetal complications, including death. Right heart failure 
is commonly seen, and women starting pregnancy with depressed right ventricular 
function have a worse prognosis [86]. Antepartum and postpartum mortality rates 
range from 16% to 30% [87]. Rates as high as 20–50% are seen in women with 
baseline cyanosis, such as in Eisenmenger patients [86, 87]. The prognosis for the 
fetus is equally poor with rates of fetal loss as high as 50% [86]. Due to these risks, 
pregnancy is contraindicated in women with PAH, and when pregnancy occurs, 
pregnancy termination should be strongly considered [86, 87].

Extensive education and counseling regarding pregnancy risks, avoidance of 
pregnancy, and appropriate methods of contraception should be provided to patients 
and their families. Ideally, this should be done at the time of PAH diagnosis, with 
recognition that reinforcement may be required later in life as patients form rela-
tionships and more strongly consider having a family. The PHA has resources to 
help patients consider and navigate adoption [65]. In prepubescent females, these 
discussions may be done with the parents alone. As the patient begins puberty, the 
topic should be introduced in a manner appropriate for the patient’s age and matu-
rity level. Certain PAH pharmacotherapies are teratogenic (all endothelin receptor 
antagonists and riociguat) and require that female patients who can become preg-
nant be enrolled in the Risk Evaluation and Mitigation Strategy (REMS) program. 
The REMS program requires a monthly pregnancy test and appropriate contracep-
tion use [88]. Additionally, PAH is associated with a prothrombotic state, and meth-
ods of contraception that further increase the risk of thrombosis (such as 
estrogen-containing contraceptives) should be avoided [89].

As part of the family planning process, both men and women with IPAH or a 
heritable PAH should undergo genetic counseling and consider testing for genetic 
mutations associated with PAH. As previously discussed, the BMPR2 mutation is 
the most common associated with heritable PAH but is associated with low disease 
penetrance. Therefore, the prognostic value of testing must be weighed carefully 
against the implications of a positive test. Should a child develop clinical disease, 
there may be self-blame on the part of the parent who passed on the gene, and par-
ents may be predisposed to treat their child as medically fragile in the face of a 
potential future illness [8].

�Conclusions

PAH is a progressive and often unpredictable disease the affects all aspects of a 
patient’s life. An increasing number of patients are being treated outside of expert 
centers; they often receive suboptimal care and treatment that is contradictory to 
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published guidelines. The complexity of the disease requires a dedicated transi-
tion team to provide high-quality education, understand patient concerns, and 
encourage patient engagement. This is best achieved through a multidisciplinary 
team and with early engagement by patients and their caregivers in PH sup-
port groups.
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