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ABSTRACT: It is now expected that most individuals with congenital heart disease will survive to adulthood, including 
those with complex heart conditions. Maintaining lifelong medical care requires those with congenital heart disease 
to eventually transfer from pediatric to adult- oriented health care systems. Developing health care transition skills and 
gaining independence in managing one’s own health care is imperative to this process and to ongoing medical and 
psychosocial success. This scientific statement reviews the recent evidence regarding transition and provides resources, 
components, and suggestions for development of congenital heart disease transition programs with the goals of improving 
patient knowledge, self- management, and self- efficacy skills to the level they are capable to eventually integrate smoothly 
into adult- oriented health care. Specifically, the scientific statement updates 3 sections relevant to transition programming. 
First, there is a review of specific factors to consider, including social determinants of health, psychosocial well- being, and 
neurocognitive status. The second section reviews costs of inadequate transition including the public health burden and the 
impairment in individual quality of life. Finally, the last section discusses considerations and suggestions for transition program 
design including communication platforms, a family-centered approach, and individual models. Although this scientific state-
ment reviews recent literature surrounding transitions of care for individuals with congenital heart disease there remain sig-
nificant knowledge gaps. As a field, we have yet to determine ideal timing and methods of transition, and barriers to transition 
and transfer remain, particularly for the underserved populations. The consequences of poor health care transition are great 
and garnering outcomes and information through organized, multi faceted, collaborative approaches to transition is critical to 
improving the life long care of individuals with congenital heart disease.
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Because of tremendous advances in diagnostic and 
surgical techniques, survival of patients with con-
genital heart disease has improved such that there 

are now more adults alive with congenital heart disease 

than children in developed nations.1,2 Adolescents and 
emerging adults of transition age are estimated to com-
prise 15% to 20% of the overall population with congenital 
heart disease.3 Birth prevalence, survival rates, and data 
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extrapolated from Quebec, Canada, estimate 399 000 
to 432 000 adolescent and emerging adult patients with 
congenital heart disease are living in the United States.3 
These patients have unique health care needs and may 
require care coordination between multiple medical spe-
cialists for optimal outcomes.

Health care transition is the process of gaining indepen-
dence with managing one’s own medical care.4,5 Optimally, 
the process of transition includes transfer of care, which re-
fers to the actual point in time when a patient’s care moves 
from a pediatric to an adult health care professional or team. 
Ideally, this process begins in early adolescence but can 
occur at any time earlier in life and can continue after trans-
fer occurs in emerging adulthood (18– 25 years of age). The 
goal of health care transition is to maximize lifelong func-
tioning through developmentally appropriate health care 

services that empower patients as well as their caregivers 
in the process. Health care transition should be achieved 
through an organized clinical process with the goals of (1) 
improving adolescents’ knowledge about their congenital 
heart disease; (2) supporting self- management and self- 
advocacy skills; (3) learning to navigate a complex medical 
system; and (4) coordinating integration into adult- centered 
care, for both primary care and subspecialty care.6

In 2011, the American Heart Association produced a 
scientific statement of best practices in managing transi-
tion to adult-centered care for adolescents with congenital 
heart disease.7 Since then, efforts have been made to in-
clude transition programming as part of pediatric congen-
ital heart disease programs, but there remain significant 
challenges to successful implementation. This update pro-
vides a summary of new research regarding specific con-
siderations in designing and creating successful transition 
programs for patients with congenital heart disease. By 
offering perspectives from multiple stakeholders, this up-
date also emphasizes the need for an interdisciplinary team 
approach to ensure a successful transition process.

SOCIOECONOMIC, PSYCHOSOCIAL, 
AND NEUROCOGNITIVE 
CONSIDERATIONS
Although it is estimated that >1.4  million adults with 
congenital heart disease are living in the United States, 
fewer than 30% are currently in subspecialty care.8 
Understanding the potential barriers to successful health 
care transition is critical to designing transition program-
ming to mitigate these factors, thereby increasing the 
number of patients who have uninterrupted health care 
from adolescence through adulthood.

Social Determinants of Health
Social determinants of health (SDOH) are conditions 
in the environments in which people live, learn, and 
work that affect a wide range of health and quality- of- 
life (QoL) outcomes.9 For example, systemic inequi-
ties leading to racial and ethnic disparities, economic 
instability, and limited education and employment 
opportunities all contribute to suboptimal longer- 
term outcomes, including lapses in congenital heart 
 disease care, resulting in unnecessary morbidity and 
mortality (Figure). It is not surprising, then, that several 
studies have shown that SDOH, particularly lower so-
cioeconomic status, contribute to absences in cardiac 
visits and lapses in care.10,11 A recent meta- analysis 
points out that one of the most important interven-
tions for patients with congenital heart disease would 
be routinely screening for SDOH, with referrals to ap-
propriate services for those who screen positive.12

Racial and ethnic disparities in congenital heart dis-
ease have persisted for Black and Hispanic patients, 

Opening Vignette
My daughter was born in the mid- 1980s with con-
genital heart disease. Thankfully, she has always 
been in excellent care, transferring from a pediatric 
to an adult congenital cardiologist at age 26. She 
and I navigated this transition on our own. Although 
we did successfully transfer medical responsibil-
ity, we’ve realized in hindsight that this could have 
been a much smoother process.

As a parent, my biggest challenge was ced-
ing control. I felt angst losing any ability I thought 
I had to protect my daughter from the burden of 
worry and uncertainty that comes with congenital 
heart disease. My daughter’s challenge was learn-
ing to take on medical management and decision- 
making just as she was navigating the excitement 
and stress of living independently. As she took over 
control of her own care, she struggled with wanting 
to protect me from worry, as I had her.

There are 2 intertwined components of health 
care transition: transfer of medical care from pedi-
atric to adult health care professionals, and of medi-
cal responsibility, from parent to child. Although my 
daughter’s care was transferred without a formal 
transition process or program, she still experienced 
transition of medical responsibility, from myself to 
her. Although we are both comfortable with our 
roles now, this could have been a smoother and 
less anxious process, with support and guidance 
beginning in early adolescence.

Congenital heart disease–specific transi-
tion programs will save parents and adolescents/
emerging adults the difficulty of figuring out the 
process on their own. Professional guidance and 
gradual health care transition, supplemented with 
information and encouragement from patient family 
organizations, will definitively make a positive im-
pact on outcomes for those living with congenital 
heart disease and their families. 

— Susan Timmins
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from early in life through adulthood.13 Black patients 
with congenital heart disease have higher post- surgical 
mortality than those who are White,14 and non- White 
survivors of congenital heart disease <5 years of age 
are at significant risk for experiencing a lapse in care as 
compared to those who are White.10 These disparities 
are likely multifactorial and include several systemic in-
equities (insurance coverage), social determinants (so-
cial support, access to appropriate care for adults with 
congenital heart disease, employment), and implicit bias 
(conscious or unconscious racism). Many studies have 
shown that health care professional implicit bias contrib-
utes to treatment decisions and treatment adherence, 
resulting in poorer medical outcomes in the general 
population.15 Implicit bias likely impacts all facets of con-
genital heart disease care, and may result in poor com-
munication with non–English- speaking families and less 
emphasis on transition and appropriate transfer of care 
to adult congenital heart disease professionals.

Given that race and ethnicity are social constructs, 
it is not surprising that several studies have shown that 
SDOH, particularly lower socioeconomic status, con-
tribute to lapses in care.10,11 Opportunity costs, including 
missing work, child care for siblings, and parking/ trans-
portation for appointments, may be prohibitive to clini-
cal care, further exacerbated by needing to travel long 
distances for appropriate care for adults with congen-
ital heart disease.11 One study estimated that approxi-
mately half of the US population lives over an hour away 
from a reputable adult congenital heart disease center, 
and those who are uninsured, Hispanic, or have lower 
socioeconomic status are most likely to be affected.16 
In recent years, many adult congenital heart disease 
centers have developed satellite community clinics or 
developed partnerships with community primary and 

specialty care professionals to ease access to ser-
vices geographically. These challenges drive home the 
need to adequately prepare minority and lower socio-
economic status patients with transition education and 
skills beyond the ability and the method of transfer to an 
adult congenital heart disease center.

Finally, survivors of congenital heart disease, particu-
larly those with complex lesions, are at increased risk for 
cognitive deficits and emotional distress which can neg-
atively impact educational attainment.17 Subsequently, 
cognitive deficits and lower educational achievement 
can contribute to poorer health literacy and also have 
implications for employment opportunities. There is re-
cent evidence suggesting that adults with congenital 
heart disease have high rates of unemployment, partic-
ularly among Black individuals.18,19 Given that education 
is closely linked with employment, access to insurance, 
and income, the potential disadvantages experienced 
by survivors of congenital heart disease must be ac-
knowledged. Establishing programs that screen for the 
contributions of SDOH and mitigate opportunity costs, 
provide formal transition education (including skills and 
training on navigating the medical/insurance systems), 
and emphasize patient/parent education about the need 
for maintenance of long- term care, are necessary for 
minimizing barriers to care during the transition period.

Psychosocial Well Being of the Patient 
and Family
Impaired psychosocial functioning can be a barrier 
for successful transition.20 During transition to adult-
hood, adolescents with congenital heart disease may 
experience several challenges pertaining to identity 
formation, personality development, resilience, peer 

Figure. The impact of social determinants of health on health care transition. 
ACHD indicates adults with congenital heart disease; and CHD, congential heart disease.
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support, and psychological distress. Although these 
facets may not all be targets or facets of a transition 
curricula, understanding how psychosocial develop-
ment plays a role in the transition process to adulthood 
is important.

Identity formation is a core developmental task 
and relates to the question: “Who am I and where 
do I want to go with my life?” Adolescents with con-
genital heart disease with a strong sense of identity 
display optimal outcomes in terms of QoL, perceived 
health, and psychosocial functioning, whereas indi-
viduals with a diffused identity score highest on de-
pressive symptoms and loneliness, and lowest on 
QoL.21 Extraversion, agreeableness, conscientious-
ness and emotional stability are personality traits that 
are positively related to QoL and different dimensions 
of perceived health.22

Peer belonging and peer support are important 
for young people and important for developing self- 
management skills.23 Attention should be given to lone-
liness, because adolescents with high levels of loneliness 
experience a higher degree of depression and perceive 
their health as poorer.24 Anxiety and depression are 
more common in persons with congenital heart dis-
ease with some studies citing a prevalence as high as 
50% of patients with congenital heart disease meeting 
diagnostic criteria for a lifetime mood or anxiety disor-
der.25– 27 Longitudinal assessments of anxiety and de-
pression throughout transition are important because 
anxiety and depression represent potential barriers to 
self- management as depressed or anxious patients may 
be reluctant to take responsibility for their health care de-
cision making.28,29 Information about how and when to 
access mental health support should be included as part 
of a transition education curriculum.30

Resilience refers to a person’s ability to effectively adapt 
to stress and adversity. A relevant concept is “sense of 
coherence,” which represents an individual’s generalized 
worldview and expresses the extent to which the individ-
ual perceives stimuli as comprehensible, manageable, 
and meaningful.31 Resilience and sense of coherence 
focus on capacities for adaptive behaviors, rather than on 
limitations or maladjustment. As structured interventions 
can enhance resilience,32 this represents an opportunity 
for transition preparation programs to incorporate such 
interventions as part of a transition curriculum.

Parenting style and parental support is of paramount 
importance for adolescents with congenital heart dis-
ease throughout transition. Parental uncertainty re-
garding transition is prevalent,33 and parental anxiety 
can lead to overprotection, including reluctance to 
shift greater responsibility for illness management to 
their adolescent.34,35 Indeed, parenting styles that are 
characterized by overprotection, psychological control, 
punishment, and rejection are associated with the devel-
opment of heart- focused anxiety, depressive symptoms, 

loneliness, worse perceived health, lower QoL, and more 
risk behaviors.36– 38 Parental support, on the other hand, 
positively impacts QoL and patient- reported health,39,40 
and negatively impacts depression and loneliness.40

Overall, the above- mentioned research indicates 
that psychological well- being of adolescents and 
families, as well as parental style and support of in-
dependence are significant contributors to successful 
transitions to adulthood. The question remains, how-
ever, how these factors may enhance comprehensive 
transition programs.

Neurocognitive Deficits
An individual’s transition goals must reflect their unique 
neurodevelopmental abilities, strengths and weak-
nesses. This is particularly relevant to the field of congen-
ital heart disease, in which patients are at elevated risk of 
neurodevelopmental deficits and disorders in many do-
mains including academic achievement, language and 
speech, visual perception, fine and gross motor skills, 
attention, and executive functioning.41 Both prevalence 
and severity of neurocognitive deficits increase in ac-
cordance with congenital heart disease complexity and 
the presence of genetic syndromes.17,41 Unfortunately, 
transition experiences and outcomes are known to be 
poorer for youth and young adults with neurodevelop-
mental disorders.42

There are unique challenges when coordinating the 
transition of youth with neurodevelopmental disabilities 
from pediatric to adult care. These include: (1) identification 
of appropriate models of autonomy, (2) provision of ap-
propriate, healthy, and respectful behaviors of health care 
professionals, (3) proactive incorporation of principles of 
ethics within transition programs as well as the evaluation 
of transition initiatives, and (4) responsiveness to the unique 
needs of youth with neurodevelopmental disabilities.43 For 
youth with congenital heart disease, the approach to pa-
tient education and self-management skills training should 
therefore be respectful and flexible. Additional consider-
ation needs to be given to establishing a medical power of 
attorney for those with severe neurocognitive deficits and 
a shared decision- making pathway for those with less se-
vere neurocognitive deficits. Ideally, this is discussed and 
formally documented before transfer.

Whereas most individuals with congenital heart dis-
ease will be able to eventually assume full responsibil-
ity for their health care oversight, the transition needs of 
those with cognitive deficits have not been well studied. 
Patients with more severe neurodevelopmental deficits 
have traditionally been excluded from transition surveys 
and interview/intervention research. Effective transition, 
especially for those with neurodevelopmental disabilities, 
demands engagement by all key stakeholders including 
patients, parents/caregivers, pediatric and adult congen-
ital heart disease professionals, and other members of 
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the health care team such as teachers, social workers, 
or counselors. Further, shared decision making and co-
ordination within the broader care team is essential to 
support a proactive, developmental, and family- based 
approach for youth with intellectual and developmental 
disabilities.44

THE IMPACT OF TRANSITION
Evidence exists that gaps in recommended care re-
sult in higher mortality and morbidity,45– 49 whether in 
pediatric or adult settings. The transition period has 
been associated with increasing emergency depart-
ment utilization and decentralization of care.50 The 
Centers for Disease Control and Prevention thus 
identified the need to develop effective strategies for 
reducing gaps in congenital heart disease care as a 
public health goal.51

The Burden of Loss to Follow- Up
The true adolescent/emerging adult population in 
the United States is difficult to estimate given sig-
nificant attrition from care during late childhood and 
early adulthood, making the tasks of identifying the 
needs of those who are not in care challenging.52 
Health care costs and utilization for this patient pop-
ulation are difficult to estimate given the variability 
in care patterns, charges across states and health 
care systems, and reliance on diagnosis codes for 
estimates. In addition, estimates of health care utili-
zation come mostly from inpatient data, single center 
studies or weighted national administrative inpatient 
samples.53– 55 Even in this relatively young popula-
tion, however, health care utilization is impacted by 
the high percentage of patients with both cardiac and 
noncardiac comorbidities.56

Health care utilization and costs are strongly related 
to insurance coverage which can be inconsistent over 
time and can also vary significantly by age and also by 
geographic location.56 Lapses in care occur in 30% 
to 60% of patients with congenital heart disease and 
have historically occurred during the transition period, 
often leading to increased emergency department use 
and poorer outcomes.11,49,57 In 1 study, patients expe-
riencing a lapse in care were >2 times more likely to 
need an urgent or emergency intervention on return to 
care.49 In another, patients with complex heart disease 
managed in adult congenital heart disease care experi-
enced lower mortality.58 Inadequate insurance coverage 
likely played a more significant role when individuals liv-
ing with congenital heart disease were subject to re-
strictive insurance policies such as preexisting condition 
exclusions and total lifetime dollar benefit caps.59,60 The 
Affordable Care Act, a major overhaul of the US health 
care system, had several key tenets directly meant to 

assist with long- term access to care and survival for 
pediatric patients born with a chronic disease. The first 
round of implementation in July 2010 included the ex-
pansion of dependent coverage to age 26 years and the 
elimination of preexisting condition exclusions and life-
time coverage caps. Full implementation was achieved 
in January 2014 with additional changes including the 
expansion of state- based Medicaid and limitation of in-
surance coverage waiting periods to 90 days.61

Although changes in the ability to maintain insurance 
for many patients is encouraging, for transition- aged pa-
tients, simply having “insurance coverage” does not nec-
essarily ensure adequate and timely long- term care, nor 
does it mean access to the type of care and expertise 
that they require. Additionally, recent data has shown that 
although full implementation of the Affordable Care Act 
was associated with improvement in insurance coverage, 
disparities persisted for transition-aged and Hispanic pa-
tients.62 Further, for many patients with Medicaid or CHIP 
(Children's Health Insurance Program) insurance, whose 
insurance lapses during their 18th or 21st year, options 
for insurance may be unattainable, as many of their par-
ents do not have insurance (and thus they cannot “stay 
on their parents’ insurance”) and obtaining their own in-
surance coverage may be prohibitively expensive. Their 
ability to obtain employment may also be limited due to 
their pre existing condition or level of educational attain-
ment, and thus the model of obtaining your health insur-
ance through one’s employer may not be as applicable 
for congenital heart disease populations. The insurance 
process can also take time. Therefore, transition prepara-
tion needs to emphasize early the importance of trying to 
maintain insurance via self, family, employment, or gov-
ernment (eg, Medicare, Medicaid, or disability) as well as 
options for obtaining coverage that will include specialty 
congenital heart disease care. Social workers and finan-
cial counselors can often be very helpful in this process.62

Transition and the Impact on QoL
A goal of transition is to optimize QoL. Uninterrupted 
health care can potentially minimize hospitalizations 
and promote physical well- being, thus leading to supe-
rior physical and psychosocial QoL. A recent review of 
the literature showed that transition interventions have 
beneficial effects on psychosocial outcomes including 
health-related QoL, disease-related self- management, 
and transition readiness.63

Transition knowledge deficits are common64,65 
and associated with decreased self- efficacy and self- 
management skills in adolescents and emerging adults 
with heart disease.66 Successful transition requires knowl-
edge, perceived self- efficacy, and self- management 
skills. Self- management behaviors, the patient’s auton-
omy regarding taking medications, asking questions, and 
making appointments are primarily related to a person’s 
self- efficacy, a person’s belief about his or her ability 
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and capacity to accomplish or execute those behaviors. 
Uzark and colleagues recently showed that a transition 
program including transition readiness assessment with 
improvements in knowledge and self- efficacy at follow- up 
was associated with improved psychosocial QoL in ad-
olescents and emerging adults with heart disease.67,68 
Consistent with these findings, Valente et al69 suggested 
that knowledge related to topics such as exercise, symp-
toms of problems, birth control options, and pregnancy 
safety may be uniquely important to the QoL for an adult 
with congenital heart disease. Furthermore, self- efficacy 
has been shown to be a predictor of patient-reported 
outcomes including QoL in adults with congenital heart 
disease.70

Acuna Mora and colleagues71 found that transition 
readiness and communication had a significant posi-
tive association with patient empowerment, a construct 
associated with self- efficacy, greater personal control, 
and self- management or autonomy. A higher level of 
empowerment may equip adolescents and emerging 
adults with congenital heart disease with the knowl-
edge and skills to transition to adulthood and facilitate 
their transfer from pediatric to adult care.71 Evaluation 
of perceived self- efficacy is an important component 
of transition preparation as it is important to devel-
opment of self- management skills. Self- management 
skills are low in many adolescents and emerging adults 
with congenital heart disease and are not associated 
with QoL67 as parent- management likely allows QoL to 
be preserved.

Higher psychosocial maturity and parental fostering 
of autonomy have both been associated with better per-
ceived mental health status and QoL in emerging adults 
with congenital heart disease or heart transplant.72 While 
and colleagues73 found that maternal overprotection 
was a significant predictor of lower health- related QoL 
pre-  and post- transfer and suggest parental preparation 
for transition should include discussion of the impact 
of parental overprotection on their child’s QoL showed 
to encourage and help parents to support their child’s 
needs for greater autonomy. An ideal transition program 
fosters patient independence to maximize productivity 
and QoL.74

CONSIDERATIONS IN DESIGNING A 
TRANSITION PROGRAM
Implementation of transition programs can be challenging 
for health care professionals. With increasing demands of 
medical documentation, fewer support staff, lack of re-
imbursement, and a rising volume of patients, finding the 
time necessary to provide transition-related education is 
often difficult. Regardless of approach, there are several 
key principles that should be at the core of health care 
transition programs for patients with congenital heart 

disease (Table 1).5– 7,75 Incorporating transition programs 
and adapting existing technologies can aide in implemen-
tation, but a coordinated effort needs to be undertaken 
between key stakeholders: patients/families, members 
of the health care teams, health care organizations, and 
payers. We present key considerations in transition pro-
gram design, based on emerging and ongoing research.

Communication
Optimizing communication is essential for promoting 
health outcomes among adolescents with congeni-
tal heart disease. Adolescents are often accustomed 
to communication between health care profession-
als and their parents and may need permission and 
encouragement to communicate their own questions 
and concerns. Uzark and colleagues67 reported that 
perceived self- efficacy scores improved with receipt of 
information on how to contact the “heart doctor” and 
communicate with the health care team.

From a health care professional perspective, com-
munication of information to adolescents and emerging 
adults can be challenged by lack of physician time and 
resources, as well as physician comfort and expertise 
related to knowledge gaps, neurodevelopmental issues, 
and communication preferences. In a multicenter study, 
nearly half of teens/emerging adults did not prefer to re-
ceive information face- to- face from health care profes-
sionals.68 In general, the internet is one of the main sources 
of health information used by teens and emerging adults. 
Unfortunately, web- based sources of information specific 
to adolescents or emerging adults with congenital heart 

Table 1. Key Principles and Guidelines for a Congenital 
Heart Disease–Specific Health Care Transition Program

1.  Emphasize patient self- management, self- advocacy, and 
engagement, and educate caregivers to encourage patients to move 
into a primary ownership role with some shared decision making

2.  Guide patients in building their medical knowledge and care 
coordination skills and facilitate caregivers moving into a more 
supportive role, emphasizing the rationale for transition while 
acknowledging their fears and concerns

3.  Acknowledge individual congenital heart disease subtypes along 
with the cardiac, noncardiac, and lifestyle (exercise) complexities 
associated with each congenital heart disease subtype

4.  Understand the patient diversity in neurocognitive development, 
intellectual disabilities, mental health conditions, and co morbidities 
to provide patient and family psychosocial and educational support 
from medical care team

5.  Emphasize lifelong care, including identifying or knowing how to 
identify, an adult congenital heart disease specialist before transfer 
of care

6.  Advocate for health equity in transition by recognizing the role of 
health literacy and social determinants of health for all families in 
navigating a complex medical system, particularly those with lower 
socioeconomic status

7.  Educate members of pediatric and adult congenital heart disease 
teams to address the transition needs and provide transition 
education and skills to all patients with congenital heart disease, 
particularly those who also have neurodevelopmental deficits
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disease are limited and not often discoverable through 
casual web browsing. Text messaging is another mode 
of communication commonly used by teens/emerging 
adults with some studies showing this mode as a use-
ful way to collect data and to engage is more meaningful 
conversation.76

In addition to preferred information sources in this 
age group, neurocognitive impairments, especially in 
areas of executive functioning, can impact understand-
ing and processing of information. Pike et al77 found 
adolescents and emerging adults with congenital heart 
disease show significant verbal, attention, and work-
ing memory deficits compared with healthy controls, 
but no significant differences were identified between 
groups for visual memory. These findings suggest that 
to enhance patient memory/self- care, clinicians should 
increase use of visual patient education materials. This 
may include providing information on specific heart de-
fects or surgeries, medications, exercise recommenda-
tions, pregnancy risk and contraceptive options, and 
community resources (eg, counseling). Often these re-
sources also facilitate the patient’s communication with 
others including family members, friends, and other 
health care professionals, further enhancing outcomes.

Verbal communication between health care pro-
fessionals and patients and their parents remains an 
essential component of patient transition education be-
cause it builds rapport between patient and physician 
and typically serves as the initial point of contact for de-
livering information. In addition, web- based and other 
visual interventions, especially through smartphone 
use with text messaging or facilitating access to patient 
portals, may be a beneficial adjunct to verbal communi-
cation, allowing for more time to process and integrate 
information regarding their congenital heart disease.

Family-Centered Approach
Parents (and other adult caregivers) are an important 
source of information for most adolescents with con-
genital heart disease,78 and they play an integral role 
in encouraging patients to increasingly adopt more re-
sponsibility for managing their condition. Furthermore, 
parents also reinforce important health behaviors (eg, 
physical activity engagement) and provide guidance 
and support on important developmental milestones 
(eg, career choice). Therefore, a collaboration among 
the medical team, parents, and patients is the ideal 
foundation of a family- centered approach to transition.

Recent literature has highlighted that medical pro-
fessionals, parents, and adolescent congenital heart 
disease survivors agree on the importance of parental 
involvement during transition.79 Bratt and colleagues80 
identified several themes that emerged from interviews 
with congenital heart disease families, including parents 
wanting to have information about transition earlier and 
to be provided with more education on the process 

of transferring care to adult health care professionals. 
Many parents may have knowledge gaps, including not 
understanding how health care may change for their 
child after they turn 18 years of age,81 thereby making 
reinforcement of optimal disease self- management diffi-
cult. Ideally, parents would receive the same information 
about congenital heart disease self- management as 
patients.79 This would include topics that some adoles-
cents and parents may be less likely to openly discuss, 
such as birth control, risks of pregnancy, and substance 
use. To facilitate open dialogue with the medical team, 
these conversations may occur separately with parents 
and adolescents, but both parents and adolescents 
should receive the same information, ideally presented 
using a neutral, nonjudgmental stance in both oral and 
written formats. Although parents report wanting this in-
formation to be provided by the medical team,80 both 
parents and adolescents should also be encouraged to 
openly discuss the information with each other and ask 
questions of one another.3

Adopting a family- centered approach to transition 
includes problem- solving potential barriers to families 
participating in transition programming. Transportation 
concerns, including traveling long distances to clinic, 
have been identified as a consideration for program 
development.82 Using various modalities, such as tele-
health, mobile apps, and websites may reduce the need 
to travel and possibly enhance participation. For in- 
person visits, conducting transition appointments imme-
diately before or after the medical visit would also prevent 
families needing to return. Endorsement of the transition 
process from pediatric cardiology physicians is vital to 
emphasize the importance in maintaining continuity of 
care and ultimate success of the transition program.

A family- centered approach also considers the 
emotional toll parents experience in relinquishing 
control to their adolescent,79 as well as the anxiety 
adolescents may experience when considering the 
acquisition of new responsibilities. Medical teams are 
encouraged to approach families with an empathic 
mindset. Acknowledging the stress that accompanies 
change may go far in fostering alliances with parents 
in the transition process while helping adolescents feel 
confident in their growing independence. Additionally, 
medical teams can refer adolescents and their parents 
to psychologists, social workers, and child life special-
ists for additional support during transition.

Formalized Transition Programs
Research from the past decade has included evalua-
tions of transition intervention programs for the con-
genital heart disease population; outcome measures 
have included congenital heart disease knowledge, 
self- management skills, and resilience. Interventions 
have primarily focused on patient education and have 
used different models of care. Despite different models 
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of care, a set of common transition curriculum com-
ponents and milestones should be considered in the 
development of any transition program (Tables 2 and 
3). congenital heart disease–specific transition and 
transfer quality metrics were developed in 2018 for use 
in internal quality improvement programs.83 These can 
be used as the basis for any transition program but 
should be individualized for the patient and family at 
the discretion of the health care professional, with con-
sideration given to the individual patient. Regardless of 
the complexity of the congenital heart disease lesion, 
all patients should have a baseline level of knowledge of 
their congenital heart disease and the repairs they have 
undergone. Although there can be some individualiza-
tion, the knowledge skills apply to all patients.

Program Models
Various different models of transitional care have been 
evaluated. These include:

1. Nurse- led, clinic- based education: A few non- 
randomized studies have showed improvements 
in patient knowledge after nurse- led education.84,85 
These studies evaluated structured patient education 
programs directed at adolescents and adults with 
congenital heart disease, and showed small but sig-
nificant increases in patient knowledge, with a better 
understanding of symptoms warranting evaluation, 
and of the rationale for follow- up. A clinical trial of 
a nurse- led 1- hour congenital heart disease patient 
education intervention led by Mackie and colleagues86 
improved congenital heart disease knowledge and 
self- management skills, compared with a control 
group. A follow- up clinical trial by this team focusing 
on both education and self- management skills over 
two, 1- hour sessions reduced the time before the 
first adult congenital heart disease clinic visit.87

2. Multidisciplinary transition clinic: Gaydos and 
 colleagues88 evaluated the impact of a combined 
knowledge and self- management program deliv-
ered within a transition clinic. Compared with historic 
controls, the transition clinic participants had a sig-
nificantly lower “lost to follow- up” rate of 26% versus 
7%, respectively, with the outcome defined as an ab-
sence from care at least 6 months beyond the rec-
ommended timeframe. This highlights the opportunity 
to explain late potential cardiac complications and the 
rationale for lifelong cardiology follow- up during pa-
tient education. Vaikunth and colleagues89 described 
a young adult transition clinic, consisting of a social 
worker, nurse care manager, and adult congenital 
heart disease physician. Patients were referred by 
their primary cardiologist. The clinic was offered to 18- 
to 21-year-old patients and held in the pediatric hos-
pital. A minority of patients seen within this program 

transferred to adult service within the time frame of the 
study, indicating that modification or augmentation of 
that program was required. Those with severe lesions 
or an implanted device were more likely to transfer. 
Flocco and colleagues90 also evaluated a multidisci-
plinary clinic and demonstrated improvements in con-
genital heart disease knowledge and QoL 1 year after 
enrollment.

3. Comprehensive transition program including multiple 
visits with a transition coordinator, an information day 
for adolescents, and parental guidance: Acuna Mora 
and colleagues91 have established the STEPSTONES 
project (Swedish Transition Effects Project Supporting 
Teenagers with Chronic Medical Conditions), a mul-
tifaceted, structured transition program designed to 
empower adolescents using the method of interven-
tion mapping. This program is being evaluated within 
a randomized trial being conducted in Sweden.92

In summary, a growing body of literature has illustrated 
the potential for short- term clinic- based interventions 
to improve patient knowledge. The optimal methods of 
promoting disease knowledge, self- management skills 
and resilience are currently unknown, as studies com-
paring approaches have not been published. Likewise, 
the impact of transition interventions on QoL or clinical 
outcomes is not yet established. These are areas requir-
ing further study.

Transition Measurement Tools
Numerous instruments are available to track adoles-
cent’s transition “readiness” over time.93 The Transition 
Readiness Assessment Questionnaire (TRAQ) V4.0 is a 
29- item instrument that measures self- management and 
self- advocacy skills and is responsive to intervention in 
patients with congenital heart disease.87,94 However, 
the TRAQ has some limitations, including a ceiling ef-
fect observed with measurement of self- advocacy.72 
The TRANSITION- Q is a 14- item instrument that is also 
responsive to structured intervention.95,96 Tools exist 
to measure congenital heart disease knowledge (eg, 
Leuven Knowledge Questionnaire and the MyHeart 
scale) or health literacy (REALM Short Form) can be 
used over time with individual patients.86,97,98 Coronary 
heart disease–specific tools, including assessments of 
medical knowledge, transition readiness, and template 
medical summaries, have been developed through col-
laborations with Got Transition, the American College of 
Physicians, and the American College of Cardiology. A 
recent study that focused on transition practices in 96 
congenital heart disease centers in Europe showed only 
41% offered transition programming while nearly 90% of-
fered structured transfer; however, a recent meta- analysis 
reported that transition programs were shown to reduce 
gaps in care compared with usual care (12.7% versus 
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Table 2. Key Transition Curriculum Components for Adolescents With Congenital Heart Disease

Topic Subtopic

Introduction to transition What is “transition”? How does it differ from “transfer”?

Setting timeline expectations for transition and transfer

Changing patient role (taking charge) and caregiver role (supportive)

Need for lifelong care

The medical home—what this means, and the importance of having a primary care physician

How to find a family physician or general internist and an adult congenital heart disease physician

Differences between adult versus child- oriented health care settings—“what to expect on the other side”

Confidentiality, medical record access

Medical knowledge Discussion of normal heart anatomy—with diagram

Review of patient’s heart anatomy at birth—with diagram

Review of catheter and surgical interventions

Review of current/residual/future hemodynamic challenges

Anticipated future catheter or surgical interventions, if applicable

Late potential cardiac complication and noncardiac morbidities

Explanation of arrhythmias, if applicable

Review of pacemaker/AICD programming, if applicable

Review of current medications, if applicable—name, dose, and rationale

3-Sentence summary of cardiac/medical condition:
1. My age, diagnosis, and brief medical history (eg, “I am 16, was born with tetralogy of Fallot, and had heart surgery 

as a baby”)
2. My treatment plan (eg, “My pumping chambers are being monitored, and I might need a valve replacement”)
3. My concern/question to talk about during this visit (“eg, I’m having a harder time walking up stairs than in the past”)

Urgency versus emergency—Symptoms that warrant medical attention

Create and review portable health summary/passport

Endocarditis and potential need for antibiotic prophylaxis

Living with congenital heart 
disease

Potential challenges in scholastic achievement (learning disabilities and ADHD), if applicable

Educational/vocational interests, and implications for congenital heart disease, if applicable

Importance of physical activity and appropriate levels for all congenital heart disease types

Sports restrictions, if applicable

Birth control, pregnancy, and congenital heart disease risk in offspring (males and females)

Diet and weight management

Smoking, vaping, alcohol, and drugs

Anxiety and depression

Connecting with others—how and where to find others living with congenital heart disease

Sibling/friend/parent/partner support

Insurance planning and avoiding lapses in medical care

Advanced care directives/medical power of attorney

Approach to requiring noncardiac surgery

Self- management What is “self- management” and why does it matter?

Examples of self- management skills relevant to chronic disease management:
1. Making appointments
2. Taking medications independent of parent/guardian
3. Refilling prescriptions
4. Attending part of appointments alone
5. Calling the doctor about concerning changes in health

Self- advocacy What is “self- advocacy” and why does it matter?

Examples of self- advocacy skills relevant to chronic disease management:
1. Keeping a calendar of appointments
2. Preparing questions before the appointment
3. Making sure the questions are answered
4. Answering questions of the doctor or nurse
5. Making use of community support services as needed

ADHD indicates attention-deficit/hyperactivity disorder; and AICD, automatic implantable cardioverter-defibrillator.
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36.2%).99 Instituting measures for assessing success al-
lows not only for organizational improvement but will also 
assess program performance and help develop bench-
marks for program comparison. By establishing formal 
transition and transfer criteria based on metrics of suc-
cess, programs and centers will be able to compare their 
efficacy with others across the region/country. This is an 
important step in establishing transition curriculum as a 
necessary part of a congenital heart disease center.100

Insurance Reimbursement Models
Finding ways to bill for transition services is of ut-
most importance for the sustainability of a transi-
tion program. One unique solution includes having a 
nurse practitioner on the team who has a license and 
can bill for transition services using recommended 
codes listed on the Got Transition website (includes 
in- person, virtual, and telephone options).101 Another 

is having a licensed clinical social worker on the team 
who can conduct health- focused clinical interviews, 
behavioral observation and clinical decision- making, 
and evaluate the patient’s responses to disease, ill-
ness or injury, outlook, coping strategies, motivation 
and adherence to medical treatment. This will allow 
for that person to bill for Health and Behavior CPT 
codes102 (applies to services that address psycho-
logical, behavioral, emotional, cognitive, and inter-
personal factors in the treatment/management of 
patients diagnosed with physical health problems). 
Other strategies might be to incorporate compo-
nents of transition curricula into standard clinic vis-
its, potentially increasing billable time spent with the 
patient. One may also consider writing a letter to 
Payers Regarding Recognition of Codes Related to 
Pediatric- to- Adult Transition Services to see if it as-
sists in the ability to bill for transition services.103

Table 3. Sample Transition Curriculum Tasks for Adolescents With Congenital Heart Disease

Action
Date 
started

Date 
completed

Care 
coordination

Medical 
knowledge

Suggested timeframe: Early transition* (12– 14 y)

Set expectations with parent and child regarding transition

Sees doctor independently for part of visit; prepares 1 question for each medical 
appointment

Knows how to access health care professional contact information

Learns the name of their cardiac diagnosis

Learns names and roles of team members

Learns the names of their medications

Suggested timeframe: Middle transition* (15– 17 y)

Patient is primary source of communication with the doctor during their 
appointment

Practices making their own medical appointments

Learns about their insurance and sets up an insurance contingency if they are at 
risk for losing insurance once turn 18 y

Learns about how to fill a prescription

Can provide a 3- sentence summary of their cardiac history

Takes medications independently

Can explain what their medications are for and knows the doses

Understands medical urgencies and emergencies to be concerned about

Transition team creates or updates a portable medical summary with youth

Learns about their insurance options

Suggested timeframe: Late transition* (18– 21 y)

Patient sees the doctor independently for majority of or entire appointment

Makes their own medical appointment and coordinates upcoming procedures

Introduced to an adult congenital heart disease health care professional or learns 
how to find an adult congenital heart disease professional and Center

Learns about advanced directives, living wills, and medical power of attorney

Can explain cardiac diagnosis to another person

Understands critical need for lifelong care and healthy lifestyle

Updates their portable medical summary as needed (eg, after medical 
appointments)

*Suggested age ranges can vary based on neurocognitive status and other patient factors.
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New Technologies/Advancements for 
Health Care Transition
With the routine implementation of electronic health re-
cords and telehealth platforms, there are new routes 
of implementing health care transition programming. A 
limited study in patients with congenital heart disease 
showed an electronic medical record–based transi-
tion planning tool reduced time lapses between the last 
pediatric visit and the first adult appointment.104 The 
electronic health record provides a way to incorporate 
transition planning tools, checklists, a medical summary/
passport, and health care professional recommenda-
tions for each individual patient while also ensuring 
communication between physicians and subspecialty 
physicians.105 Because many patients with congenital 
heart disease often need several subspecialty services, 
having all practitioners aware of goals and progress to-
ward goals are important.106 The use of the patient por-
tals and patient communication tools through registry 
interfaces also allow patients and families to potentially 
access individual checklists and support materials, de-
pending on the electronic health record platform.107

Mobile technology and web- based health apps are 
promising tools for facilitating transition from pediatric 
to adult- centered care. A systematic review and meta- 
analysis of technology- based tools to support teens with 
chronic disease was published in 2019.108 Adolescents 
were receptive to receiving medical information electroni-
cally. However, for these technologies to be implemented, 
there has to robust engagement of the patient including 
patient input into design.109 Additionally, there is evidence 
that teens have an interest in internet- and  mobile-based 
programs for chronic disease management, regardless of 
health literacy level.110,111 This is also true for minority ado-
lescents with chronic diseases which is critically important 
as minority adolescents, overall, encounter greater tran-
sition barriers than their non-minority peers.111,112 Thus, 
e- health technology may offer a convenient, familiar, and 
accessible method for reaching adolescents, particularly 
for minority populations most at risk for poor transition. 
A prototype mobile transition application for adolescents 
and emerging adults with congenital heart disease has 
been developed with input from adolescents with congen-
ital heart disease and incorporates transition education, 
skills training, and a mentorship platform and is currently in 
the usability and testing phase of development.81

The COVID- 19 pandemic quite rapidly increased the 
proportion of clinic visits being provided through tele-
health. This offers a novel way to implement formal tran-
sition programming and education without a separate 
in- person physician visit. Telehealth allows for multiple 
team members, including patients and families, to par-
ticipate in the visit from different locations. However, al-
though telehealth may increase health care accessibility 
for some, accessibility issues may remain for those with 

lower socioeconomic status (eg, unstable internet ac-
cess and limited data plans), as well as for those families 
who do not speak primarily English.113 Ensuring access 
to stable internet- based services and devices for all pa-
tients will be important for delivery of transition programs. 
Considerations need to be given for state laws regarding 
the ability of adolescent patients to consent for health 
care visits as some states require the minor to be of a 
certain age in order to independently consent for visits.

CONCLUSIONS
Understanding the concepts behind transition and trans-
fer and implementing solutions are critical to providing 
optimal care to teens and young adults with congenital 
heart disease. Accomplishing this goal requires a broad 
understanding of patient, health care professional, and 
system barriers in an effort to minimize worsening health 
disparities for low socioeconomic status and racial and 
ethnic populations. Programs must also develop a pro-
active, consistent, and sustainable approach to transition 
that includes educational curricula, regular reinforce-
ment of concepts, engagement of patients and families, 
and transition periodic assessments. Determination of 
the most effective programs and components are still 
being developed and will require further prospective re-
search. With a coordinated and comprehensive effort, 
patients with congenital heart disease can maintain con-
genital heart care with a smooth transition and transfer 
to adult-oriented care.

The American Heart Association makes every effort to avoid any actual or 
potential conflicts of interest that may arise as a result of an outside relation-
ship or a personal, professional, or business interest of a member of the 
writing panel. Specifically, all members of the writing group are required to 
complete and submit a Disclosure Questionnaire showing all such relation-
ships that might be perceived as real or potential conflicts of interest.

This statement was approved by the American Heart Association Science 
Advisory and Coordinating Committee on September 17, 2021, and the American 
Heart Association Executive Committee on November 30, 2021. A copy of the 
document is available at https://profe ssion al.heart.org/state ments by using either 
“Search for Guidelines & Statements” or the “Browse by Topic” area.

The American Heart Association requests that this document be cited 
as follows: John AS, Jackson JL, Moons P, Uzark K, Mackie AS, Timmins 
S, Lopez KN, Kovacs AH, Gurvitz M; on behalf of the American Heart 
Association Adults With Congenital Heart Disease Committee of the Council 
on Lifelong Congenital Heart Disease and Heart Health in the Young and 
the Council on Clinical Cardiology; Council on Cardiovascular and Stroke 
Nursing; Council on Arteriosclerosis, Thrombosis and Vascular Biology; and 
Stroke Council. Advances in managing transition to adulthood for adoles-
cents with congenital heart disease: a practical approach to transition pro-
gram design: a scientific statement from the American Heart Association. J 
Am Heart Assoc. 2022;11:e025278. doi: 10.1161/JAHA.122.025278

The expert peer review of AHA- commissioned documents (eg, scientific 
statements, clinical practice guidelines, systematic reviews) is conducted 
by the AHA Office of Science Operations. For more on AHA statements 
and guidelines development, visit https://profe ssion al.heart.org/state 
ments. Select the “Guidelines & Statements” drop- down menu, then click 
“Publication Development.”

ARTICLE INFORMATION

D
ow

nloaded from
 http://ahajournals.org by on A

pril 1, 2022

https://professional.heart.org/statements
https://doi.org/10.1161/JAHA.122.025278
https://professional.heart.org/statements
https://professional.heart.org/statements


J Am Heart Assoc. 2022;11:e025278. DOI: 10.1161/JAHA.122.025278 12

John et al Managing Transition to Adulthood in Congenital Heart Disease

Disclosures
Writing Group Disclosures

Writing 
group 
member Employment

Research 
grant

Other 
research 
support

Speakers’ 
bureau/
honoraria

Expert 
witness

Ownership 
interest

Consultant/
advisory 
board Other

Anitha S. 
John

Children’s National Medical 
Center

None None None None None None None

Michelle 
Gurvitz

Boston Children’s Hospital PCHA* None None None None None None

Jamie L. 
Jackson

Nationwide Children’s Hospital None None None None None None None

Adrienne H. 
Kovacs

Oregon Health & Science 
University

Canadian 
Institutes 
of Health 
Research†

None None None None None None

Keila N. 
Lopez

Baylor College of Medicine NIH (PI on an 
NIH K23)†

None None None Polyvascular† None None

Andrew S. 
Mackie

Stollery Children’s Hospital 
(Canada)

None None None None None None None

Philip 
Moons

University of Leuven (Belgium) None None None None None None None

Susan 
Timmins

Beach Bistro None None None None None None None

Karen Uzark University of Michigan None None None None None None None

This table represents the relationships of writing group members that may be perceived as actual or reasonably perceived conflicts of interest as reported 
on the Disclosure Questionnaire, which all members of the writing group are required to complete and submit. A relationship is considered to be “significant” 
if (a) the person receives $10 000 or more during any 12- month period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the 
voting stock or share of the entity, or owns $10 000 or more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than 
“significant” under the preceding definition.

*Modest.
†Significant.

Reviewer Disclosures

Reviewer Employment
Research 
grant

Other 
research 
support

Speakers’ 
bureau/
honoraria

Expert 
witness

Ownership 
interest

Consultant/
advisory 
board Other

Chinmay M. Trivedi University of Massachusetts 
Medical School

None None None None None None None

James S. Tweddell Cincinnati Children’s Hospital 
Medical Center

None None None None None None None

Kevin J. Whitehead University of Utah None None None None None None None

This table represents the relationships of reviewers that may be perceived as actual or reasonably perceived conflicts of interest as reported on the Disclosure 
Questionnaire, which all reviewers are required to complete and submit. A relationship is considered to be “significant” if (a) the person receives $10 000 or more 
during any 12- month period, or 5% or more of the person’s gross income; or (b) the person owns 5% or more of the voting stock or share of the entity, or owns 
$10 000 or more of the fair market value of the entity. A relationship is considered to be “modest” if it is less than “significant” under the preceding definition.

D
ow

nloaded from
 http://ahajournals.org by on A

pril 1, 2022



J Am Heart Assoc. 2022;11:e025278. DOI: 10.1161/JAHA.122.025278 13

John et al Managing Transition to Adulthood in Congenital Heart Disease

REFERENCES

 1. Marelli AJ, Ionescu- Ittu R, Mackie AS, Guo L, Dendukuri N, Kaouache 
M. Lifetime prevalence of congenital heart disease in the general 
population from 2000 to 2010. Circulation. 2014;130:749– 756. doi: 
10.1161/CIRCU LATIO NAHA.113.008396

 2. Marelli AJ, Mackie AS, Ionescu- Ittu R, Rahme E, Pilote L. congenital 
heart disease in the general population: changing prevalence and age 
distribution. Circulation. 2007;115:163– 172. doi: 10.1161/CIRCU LATIO 
NAHA.106.627224

 3. Gilboa SM, Devine OJ, Kucik JE, Oster ME, Riehle- Colarusso T, 
Nembhard WN, Xu P, Correa A, Jenkins K, Marelli AJ. congenital 
heart defects in the United States: estimating the magnitude of the af-
fected population in 2010. Circulation. 2016;134:101– 109. doi: 10.1161/
CIRCU LATIO NAHA.115.019307

 4. Blum RW, Garell D, Hodgman CH, Jorissen TW, Okinow NA, Orr DP, 
Slap GB. Transition from child- centered to adult health- care sys-
tems for adolescents with chronic conditions. A position paper of the 
Society for Adolescent Medicine. J Adolesc Health. 1993;14:570– 576. 
doi: 10.1016/1054- 139X(93)90143 - D

 5. American Academy of P, American Academy of Family P and American 
College of Physicians- American Society of Internal M. A consensus 
statement on health care transitions for young adults with special 
health care needs. Pediatrics. 2002;110:1304– 1306.

 6. White PH, Cooley WC; Transitions Clinical Report Authoring G, American 
Academy Of P, American Academy Of Family P and American College 
Of P. Supporting the health care transition from adolescence to adult-
hood in the medical home. Pediatrics. 2018;142:e20182587. doi: 10.1542/
peds.2018- 2587

 7. Sable C, Foster E, Uzark K, Bjornsen K, Canobbio MM, Connolly HM, 
Graham TP, Gurvitz MZ, Kovacs A, Meadows AK, et al; on behalf of 
the American Heart Association congenital Heart Defects Committee 
of the Council on Cardiovascular Disease in the Young, Council on 
Cardiovascular Nursing, Council on Clinical Cardiology, and Council 
on Peripheral Vascular Disease. Best practices in managing tran-
sition to adulthood for adolescents with congenital heart disease: 
the transition process and medical and psychosocial issues: a sci-
entific statement from the American Heart Association. Circulation. 
2011;123:1454– 1485. doi: 10.1161/CIR.0b013 e3182 107c56

 8. Kogon BE, Miller K, Miller P, Alsoufi B, Rosenblum JM. Adult congeni-
tal cardiac care. World J Pediatr Congenit Heart Surg. 2017;8:242– 247. 
doi: 10.1177/21501 35117 690126

 9. Centers for Disease Control. CDC Research on SDOW. 2020. 
Accessed September 30, 2020. https://www.cdc.gov/socia ldete rmina 
nts/index.htm [cdc.gov].

 10. Jackson JL, Morack J, Harris M, DeSalvo J, Daniels CJ, Chisolm DJ. 
Racial disparities in clinic follow- up early in life among survivors of 
congenital heart disease. Congenit Heart Dis. 2019;14:305– 310. doi: 
10.1111/congenitalHD.12732

 11. Gurvitz M, Valente AM, Broberg C, Cook S, Stout K, Kay J, Ting J, 
Kuehl K, Earing M, Webb G, et al; Alliance for Adult Research in con-
genital C and Adult congenital Heart A. Prevalence and predictors of 
gaps in care among adult congenital heart disease patients: HEART- 
ACHD (The Health, Education, and Access Research Trial). J Am Coll 
Cardiol. 2013;61:2180– 2184. doi: 10.1016/j.jacc.2013.02.048

 12. Davey B, Sinha R, Lee JH, Gauthier M, Flores G. Social determinants 
of health and outcomes for children and adults with congenital heart 
disease: a systematic review. Pediatr Res. 2021;89:275– 294. doi: 
10.1038/s4139 0- 020- 01196 - 6

 13. Lopez KN, Morris SA, Sexson Tejtel SK, Espaillat A, Salemi JL. US mortal-
ity attributable to congenital heart disease across the lifespan from 1999 
through 2017 exposes persistent racial/ethnic disparities. Circulation. 
2020;142:1132– 1147. doi: 10.1161/CIRCU LATIO NAHA.120.046822

 14. Oster ME, Strickland MJ, Mahle WT. Racial and ethnic disparities in 
post- operative mortality following congenital heart surgery. J Pediatr. 
2011;159:222– 226. doi: 10.1016/j.jpeds.2011.01.060

 15. Hall WJ, Chapman MV, Lee KM, Merino YM, Thomas TW, Payne BK, Eng 
E, Day SH, Coyne- Beasley T. Implicit racial/ethnic bias among health care 
professionals and its influence on health care outcomes: a systematic review. 
Am J Public Health. 2015;105:e60– e76. doi: 10.2105/AJPH.2015.302903

 16. Salciccioli KB, Oluyomi A, Lupo PJ, Ermis PR, Lopez KN. A model 
for geographic and sociodemographic access to care disparities for 
adults with congenital heart disease. Congenit Heart Dis. 2019;14:752– 
759. doi: 10.1111/congenitalHD.12819

 17. Marelli A, Miller SP, Marino BS, Jefferson AL, Newburger JW. Brain in 
congenital heart disease across the lifespan: the cumulative burden 
of injury. Circulation. 2016;133:1951– 1962. doi: 10.1161/CIRCU LATIO 
NAHA.115.019881

 18. Sarno LA, Cortright L, Stanley T, Tumin D, Li JS, Sang CJ. Clinical and 
socio- economic predictors of work participation in adult congenital 
HD patients. Cardiol Young. 2020;30:1081– 1085. doi: 10.1017/S1047 
95112 0001572

 19. Gong CL, Zhao H, Wei Y, Tysinger B, Goldman DP, Williams RG. 
Lifetime burden of adult congenital heart disease in the USA using 
a microsimulation model. Pediatr Cardiol. 2020;41:1515– 1525. doi: 
10.1007/s0024 6- 020- 02409 - 9

 20. Gray WN, Schaefer MR, Resmini- Rawlinson A, Wagoner ST. Barriers 
to transition from pediatric to adult care: a systematic review. J Pediatr 
Psychol. 2018;43:488– 502. doi: 10.1093/jpeps y/jsx142

 21. Luyckx K, Goossens E, Van Damme C, Moons P; i- DETACH 
Investigators. Identity formation in adolescents with congenital cardiac 
disease: a forgotten issue in the transition to adulthood. Cardiol Young. 
2011;21:411– 420. doi: 10.1017/S1047 95111 1000187

 22. Rassart J, Luyckx K, Goossens E, Apers S, Klimstra TA, Moons P. 
Personality traits, quality of life and perceived health in adolescents 
with congenital heart disease. Psychol Health. 2013;28:319– 335. doi: 
10.1080/08870 446.2012.729836

 23. Bal MI, Sattoe JN, Roelofs PD, Bal R, van Staa A, Miedema HS. 
Exploring effectiveness and effective components of self- management 
interventions for young people with chronic physical conditions: a 
systematic review. Patient Educ Couns. 2016;99:1293– 1309. doi: 
10.1016/j.pec.2016.02.012

 24. Vanhalst J, Rassart J, Luyckx K, Goossens E, Apers S, Goossens L, 
Moons P; i- DETACH Investigators. Trajectories of loneliness in ado-
lescents with congenital heart disease: associations with depressive 
symptoms and perceived health. J Adolesc Health. 2013;53:342– 349. 
doi: 10.1016/j.jadoh ealth.2013.03.027

 25. Jackson JL, Misiti B, Bridge JA, Daniels CJ, Vannatta K. Emotional 
functioning of adolescents and adults with congenital heart disease: 
a meta- analysis. Congenit Heart Dis. 2015;10:2– 12. doi: 10.1111/
congenitalHD.12178

 26. Kovacs AH, Saidi AS, Kuhl EA, Sears SF, Silversides C, Harrison 
JL, Ong L, Colman J, Oechslin E, Nolan RP. Depression and anxi-
ety in adult congenital heart disease: predictors and prevalence. Int J 
Cardiol. 2009;137:158– 164. doi: 10.1016/j.ijcard.2008.06.042

 27. Gonzalez VJ, Kimbro RT, Cutitta KE, Shabosky JC, Bilal MF, Penny 
DJ, Lopez KN. Mental health disorders in children with congeni-
tal heart disease. Pediatrics. 2021;147:e20201693. doi: 10.1542/
peds.2020- 1693

 28. Luyckx K, Rassart J, Goossens E, Apers S, Oris L, Moons P. 
Development and persistence of depressive symptoms in adolescents 
with congenital HD. Cardiol Young. 2016;26:1115– 1122. doi: 10.1017/
S1047 95111 5001882

 29. Zheng K, Abraham C, Bruzzese JM, Smaldone A. Longitudinal re-
lationships between depression and chronic illness in adolescents: 
an integrative review. J Pediatr Health Care. 2020;34:333– 345. doi: 
10.1016/j.pedhc.2020.01.008

 30. Babajide A, Ortin A, Wei C, Mufson L, Duarte CS. Transition cliffs for 
young adults with anxiety and depression: is integrated mental health 
care a solution? J Behav Health Serv Res. 2020;47:275– 292. doi: 
10.1007/s1141 4- 019- 09670 - 8

 31. Antonovsky A. Unraveling the Mystery of Health: How People Manage 
Stress and Stay Well. Jossey- Bass, Inc; 1987.

 32. Lee S, Lee J, Choi JY. The effect of a resilience improvement pro-
gram for adolescents with complex congenital heart disease. Eur 
J Cardiovasc Nurs. 2017;16:290– 298. doi: 10.1177/14745 15116 
659836

 33. Burstrom A, Acuna Mora M, Ojmyr- Joelsson M, Sparud- Lundin C, 
Rydberg A, Hanseus K, Frenckner B, Nisell M, Moons P, Bratt EL. 
Parental uncertainty about transferring their adolescent with congen-
ital heart disease to adult care. J Adv Nurs. 2019;75:380– 387. doi: 
10.1111/jan.13852

 34. Sparacino PS, Tong EM, Messias DK, Foote D, Chesla CA, Gilliss 
CL. The dilemmas of parents of adolescents and young adults with 
congenital heart disease. Heart Lung. 1997;26:187– 195. doi: 10.1016/
S0147 - 9563(97)90055 - 8

 35. Tong EM, Sparacino PS, Messias DK, Foote D, Chesla CA, Gilliss 
CL. Growing up with congenital heart disease: the dilemmas of 

D
ow

nloaded from
 http://ahajournals.org by on A

pril 1, 2022

https://doi.org/10.1161/CIRCULATIONAHA.113.008396
https://doi.org/10.1161/CIRCULATIONAHA.106.627224
https://doi.org/10.1161/CIRCULATIONAHA.106.627224
https://doi.org/10.1161/CIRCULATIONAHA.115.019307
https://doi.org/10.1161/CIRCULATIONAHA.115.019307
https://doi.org/10.1016/1054-139X(93)90143-D
https://doi.org/10.1542/peds.2018-2587
https://doi.org/10.1542/peds.2018-2587
https://doi.org/10.1161/CIR.0b013e3182107c56
https://doi.org/10.1177/2150135117690126
https://www.cdc.gov/socialdeterminants/index.htm
https://www.cdc.gov/socialdeterminants/index.htm
https://doi.org/10.1111/congenitalHD.12732
https://doi.org/10.1016/j.jacc.2013.02.048
https://doi.org/10.1038/s41390-020-01196-6
https://doi.org/10.1161/CIRCULATIONAHA.120.046822
https://doi.org/10.1016/j.jpeds.2011.01.060
https://doi.org/10.2105/AJPH.2015.302903
https://doi.org/10.1111/congenitalHD.12819
https://doi.org/10.1161/CIRCULATIONAHA.115.019881
https://doi.org/10.1161/CIRCULATIONAHA.115.019881
https://doi.org/10.1017/S1047951120001572
https://doi.org/10.1017/S1047951120001572
https://doi.org/10.1007/s00246-020-02409-9
https://doi.org/10.1093/jpepsy/jsx142
https://doi.org/10.1017/S1047951111000187
https://doi.org/10.1080/08870446.2012.729836
https://doi.org/10.1016/j.pec.2016.02.012
https://doi.org/10.1016/j.jadohealth.2013.03.027
https://doi.org/10.1111/congenitalHD.12178
https://doi.org/10.1111/congenitalHD.12178
https://doi.org/10.1016/j.ijcard.2008.06.042
https://doi.org/10.1542/peds.2020-1693
https://doi.org/10.1542/peds.2020-1693
https://doi.org/10.1017/S1047951115001882
https://doi.org/10.1017/S1047951115001882
https://doi.org/10.1016/j.pedhc.2020.01.008
https://doi.org/10.1007/s11414-019-09670-8
https://doi.org/10.1177/1474515116659836
https://doi.org/10.1177/1474515116659836
https://doi.org/10.1111/jan.13852
https://doi.org/10.1016/S0147-9563(97)90055-8
https://doi.org/10.1016/S0147-9563(97)90055-8


J Am Heart Assoc. 2022;11:e025278. DOI: 10.1161/JAHA.122.025278 14

John et al Managing Transition to Adulthood in Congenital Heart Disease

adolescents and young adults. [see comment] Cardiol Young. 
1998;8:303– 309. doi: 10.1017/S1047 95110 0006806

 36. Luyckx K, Goossens E, Missotten L, Moons P; i- DETACH 
Investigators. Adolescents with congenital heart disease: the impor-
tance of perceived parenting for psychosocial and health outcomes. 
J Dev Behav Pediatr. 2011;32:651– 659. doi: 10.1097/DBP.0b013 
e3182 331e99

 37. Ong L, Nolan RP, Irvine J, Kovacs AH. Parental overprotection and 
heart- focused anxiety in adults with congenital heart disease. Int J 
Behav Med. 2011;18:260– 267. doi: 10.1007/s1252 9- 010- 9112- y

 38. Moon JR, Song J, Huh J, Kang IS, Park SW, Chang SA, Yang JH, Jun 
TG. The relationship between parental rearing behavior, resilience, and 
depressive symptoms in adolescents with congenital heart disease. 
Front Cardiovasc Med. 2017;4:55. doi: 10.3389/fcvm.2017.00055

 39. Luyckx K, Missotten L, Goossens E, Moons P; i- DETACH Investigators. 
Individual and contextual determinants of quality of life in adolescents 
with congenital heart disease. J Adolesc Health. 2012;51:122– 128. doi: 
10.1016/j.jadoh ealth.2011.11.007

 40. Luyckx K, Goossens E, Rassart J, Apers S, Vanhalst J, Moons P. 
Parental support, internalizing symptoms, perceived health status, 
and quality of life in adolescents with congenital heart disease: in-
fluences and reciprocal effects. J Behav Med. 2014;37:145– 155. doi: 
10.1007/s1086 5- 012- 9474- 5

 41. Marino BS, Lipkin PH, Newburger JW, Peacock G, Gerdes M, 
Gaynor JW, Mussatto KA, Uzark K, Goldberg CS, Johnson WH Jr, 
et al; on behalf of the American Heart Association congenital Heart 
Defects Committee of the Council on Cardiovascular Disease in 
the Young, Council on Cardiovascular Nursing, and Stroke Council. 
Neurodevelopmental outcomes in children with congenital heart dis-
ease: evaluation and management: a scientific statement from the 
American Heart Association. Circulation. 2012;126:1143– 1172. doi: 
10.1161/CIR.0b013 e3182 65ee8a

 42. Ford T. Transitional care for young adults with ADHD: transforming 
potential upheaval into smooth progression. Epidemiol Psychiatr Sci. 
2020;29:e87. doi: 10.1017/S2045 79601 9000817

 43. Racine E, Bell E, Yan A, Andrew G, Bell LE, Clarke M, Dubljevic V, 
Goldowitz D, Janvier A, McLachlan K, et al. Ethics challenges of transi-
tion from paediatric to adult health care services for young adults with 
neurodevelopmental disabilities. Paediatr Child Health. 2014;19:65– 
68. doi: 10.1093/pch/19.2.65

 44. Ally S, Boyd K, Abells D, Amaria K, Hamdani Y, Loh A, Niel U, Sacks 
S, Shea S, Sullivan WF, et al. Improving transition to adulthood for 
adolescents with intellectual and developmental disabilities: proac-
tive developmental and systems perspective. Can Fam Physician. 
2018;64:S37– S43.

 45. Connor JA, Gauvreau K, Jenkins KJ. Factors associated with in-
creased resource utilization for congenital heart disease. Pediatrics. 
2005;116:689– 695. doi: 10.1542/peds.2004- 2071

 46. Karamlou T, Diggs BS, Person T, Ungerleider RM, Welke KF. National 
practice patterns for management of adult congenital heart dis-
ease: operation by pediatric heart surgeons decreases in- hospital 
death. Circulation. 2008;118:2345– 2352. doi: 10.1161/CIRCU LATIO 
NAHA.108.776963

 47. Pasquali SK, Ohye RG, Lu M, Kaltman J, Caldarone CA, Pizarro C, 
Dunbar- Masterson C, Gaynor JW, Jacobs JP, Kaza AK, et al; Pediatric 
Heart Network I. Variation in perioperative care across centers for in-
fants undergoing the Norwood procedure. J Thorac Cardiovasc Surg. 
2012;144:915– 921. doi: 10.1016/j.jtcvs.2012.05.021

 48. Kogon BE, Plattner C, Leong T, Kirshbom PM, Kanter KR, McConnell 
M, Book W. Adult congenital heart surgery: adult or pediatric facility? 
Adult or pediatric surgeon? Ann Thorac Surg. 2009;87:833– 840. doi: 
10.1016/j.athor acsur.2008.12.027

 49. Yeung E, Kay J, Roosevelt GE, Brandon M, Yetman AT. Lapse of care 
as a predictor for morbidity in adults with congenital heart disease. Int 
J Cardiol. 2008;125:62– 65. doi: 10.1016/j.ijcard.2007.02.023

 50. Gurvitz MZ, Inkelas M, Lee M, Stout K, Escarce J, Chang RK. Changes 
in hospitalization patterns among patients with congenital heart dis-
ease during the transition from adolescence to adulthood. J Am Coll 
Cardiol. 2007;49:875– 882. doi: 10.1016/j.jacc.2006.09.051

 51. Oster ME, Riehle- Colarusso T, Simeone RM, Gurvitz M, Kaltman 
JR, McConnell M, Rosenthal GL, Honein MA. Public health sci-
ence agenda for congenital heart defects: report from a Centers for 
Disease Control and Prevention experts meeting. J Am Heart Assoc. 
2013;2:e000256. doi: 10.1161/JAHA.113.000256

 52. Mackie AS, Ionescu- Ittu R, Therrien J, Pilote L, Abrahamowicz M, 
Marelli AJ. Children and adults with congenital heart disease lost 
to follow- up: who and when? Circulation. 2009;120:302– 309. doi: 
10.1161/CIRCU LATIO NAHA.108.839464

 53. Lu Y, Agrawal G, Lin CW, Williams RG. Inpatient admissions and costs 
of congenital heart disease from adolescence to young adulthood. Am 
Heart J. 2014;168:948– 955. doi: 10.1016/j.ahj.2014.08.006

 54. Burstein DS, Shamszad P, Dai D, Almond CS, Price JF, Lin KY, 
O’Connor MJ, Shaddy RE, Mascio CE, Rossano JW. Significant mor-
tality, morbidity and resource utilization associated with advanced 
heart failure in congenital heart disease in children and young adults. 
Am Heart J. 2019;209:9– 19. doi: 10.1016/j.ahj.2018.11.010

 55. Thomas ID, Seckeler MD. Resource utilization for noncardiac admis-
sions in pediatric patients with single ventricle disease. Am J Cardiol. 
2016;117:1661– 1666. doi: 10.1016/j.amjca rd.2016.02.043

 56. Lui GK, Bhatt AB. Predicting acquired cardiovascular disease in 
adults with congenital heart disease is risky business. Int J Cardiol. 
2019;277:106– 107. doi: 10.1016/j.ijcard.2018.10.061

 57. Heery E, Sheehan AM, While AE, Coyne I. Experiences and 
outcomes of transition from pediatric to adult health care 
services for young people with congenital heart disease: a sys-
tematic review. Congenit Heart Dis. 2015;10:413– 427. doi: 10.1111/
congenitalHD.12251

 58. Mylotte D, Pilote L, Ionescu- Ittu R, Abrahamowicz M, Khairy P, Therrien 
J, Mackie AS, Marelli A. Specialized adult congenital heart disease 
care: the impact of policy on mortality. Circulation. 2014;129:1804– 
1812. doi: 10.1161/CIRCU LATIO NAHA.113.005817

 59. Allen HD, Gersony WM, Taubert KA. Insurability of the adolescent 
and young adult with heart disease. Report from the Fifth Conference 
on Insurability, October 3- 4, 1991, Columbus, Ohio. Circulation. 
1992;86:703– 710. doi: 10.1161/01.CIR.86.2.703

 60. Celermajer DS, Deanfield JE. Employment and insurance for young 
adults with congenital heart disease. Br Heart J. 1993;69:539– 543. 
doi: 10.1136/hrt.69.6.539

 61. Affordable Care Act. 2019. Accessed August 29, 2019. https://www.
healthcare.gov/glossary/affordable-care-act/.

 62. Salciccioli KB, Salemi JL, Broda CR, Lopez KN. Disparities in insur-
ance coverage among hospitalized adult congenital heart disease 
patients before and after the Affordable Care Act. Birth Defects Res. 
2021;113:644– 659. doi: 10.1002/bdr2.1878

 63. Ravens E, Becker J, Pape L, Ernst G. Psychosocial benefits and ad-
herence of adolescents with chronic disease participating in transition 
programs: a systematic review. J Transit Med. 2020;2:1– 10.

 64. Van Deyk K, Pelgrims E, Troost E, Goossens E, Budts W, Gewillig M, 
Moons P. Adolescents’ understanding of their congenital heart dis-
ease on transfer to adult- focused care. Am J Cardiol. 2010;106:1803– 
1807. doi: 10.1016/j.amjca rd.2010.08.020

 65. Janssens A, Goossens E, Luyckx K, Budts W, Gewillig M, Moons P; 
i- DETACH Investigators. Exploring the relationship between disease- 
related knowledge and health risk behaviours in young people with 
congenital heart disease. Eur J Cardiovasc Nurs. 2016;15:231– 240. 
doi: 10.1177/14745 15114 565214

 66. Uzark K, Smith C, Donohue J, Yu S, Afton K, Norris M, Cotts T. 
Assessment of transition readiness in adolescents and young adults 
with heart disease. J Pediatr. 2015;167:1233– 1238. doi: 10.1016/j.
jpeds.2015.07.043

 67. Uzark K, Afton K, Yu S, Lowery R, Smith C, Norris MD. Transition 
readiness in adolescents and young adults with heart disease: can 
we improve quality of life? J Pediatr. 2019;212:73– 78. doi: 10.1016/j.
jpeds.2019.04.060

 68. Uzark K, Yu S, Lowery R, Afton K, Yetman AT, Cramer J, Rudd N, 
Cohen S, Gongwer R, Gurvitz M. Transition readiness in teens and 
young adults with congenital heart disease: can we make a differ-
ence? J Pediatr. 2020;221:201– 206.e1.

 69. Valente AM, Landzberg MJ, Gianola A, Harmon AJ, Cook S, Ting 
JG, Stout K, Kuehl K, Khairy P, Kay JD, et al. Improving heart dis-
ease knowledge and research participation in adults with congeni-
tal heart disease (the Health, Education and Access Research Trial: 
HEART- ACHD). Int J Cardiol. 2013;168:3236– 3240. doi: 10.1016/j.
ijcard.2013.04.004

 70. Thomet C, Moons P, Schwerzmann M, Apers S, Luyckx K, Oechslin 
EN, Kovacs AH. Self- efficacy as a predictor of patient- reported out-
comes in adults with congenital heart disease. Eur J Cardiovasc Nurs. 
2018;17:619– 626. doi: 10.1177/14745 15118 771017

D
ow

nloaded from
 http://ahajournals.org by on A

pril 1, 2022

https://doi.org/10.1017/S1047951100006806
https://doi.org/10.1097/DBP.0b013e3182331e99
https://doi.org/10.1097/DBP.0b013e3182331e99
https://doi.org/10.1007/s12529-010-9112-y
https://doi.org/10.3389/fcvm.2017.00055
https://doi.org/10.1016/j.jadohealth.2011.11.007
https://doi.org/10.1007/s10865-012-9474-5
https://doi.org/10.1161/CIR.0b013e318265ee8a
https://doi.org/10.1017/S2045796019000817
https://doi.org/10.1093/pch/19.2.65
https://doi.org/10.1542/peds.2004-2071
https://doi.org/10.1161/CIRCULATIONAHA.108.776963
https://doi.org/10.1161/CIRCULATIONAHA.108.776963
https://doi.org/10.1016/j.jtcvs.2012.05.021
https://doi.org/10.1016/j.athoracsur.2008.12.027
https://doi.org/10.1016/j.ijcard.2007.02.023
https://doi.org/10.1016/j.jacc.2006.09.051
https://doi.org/10.1161/JAHA.113.000256
https://doi.org/10.1161/CIRCULATIONAHA.108.839464
https://doi.org/10.1016/j.ahj.2014.08.006
https://doi.org/10.1016/j.ahj.2018.11.010
https://doi.org/10.1016/j.amjcard.2016.02.043
https://doi.org/10.1016/j.ijcard.2018.10.061
https://doi.org/10.1111/congenitalHD.12251
https://doi.org/10.1111/congenitalHD.12251
https://doi.org/10.1161/CIRCULATIONAHA.113.005817
https://doi.org/10.1161/01.CIR.86.2.703
https://doi.org/10.1136/hrt.69.6.539
https://www.healthcare.gov/glossary/affordable-care-act/
https://www.healthcare.gov/glossary/affordable-care-act/
https://doi.org/10.1002/bdr2.1878
https://doi.org/10.1016/j.amjcard.2010.08.020
https://doi.org/10.1177/1474515114565214
https://doi.org/10.1016/j.jpeds.2015.07.043
https://doi.org/10.1016/j.jpeds.2015.07.043
https://doi.org/10.1016/j.jpeds.2019.04.060
https://doi.org/10.1016/j.jpeds.2019.04.060
https://doi.org/10.1016/j.ijcard.2013.04.004
https://doi.org/10.1016/j.ijcard.2013.04.004
https://doi.org/10.1177/1474515118771017


J Am Heart Assoc. 2022;11:e025278. DOI: 10.1161/JAHA.122.025278 15

John et al Managing Transition to Adulthood in Congenital Heart Disease

 71. Acuna Mora M, Sparud- Lundin C, Burstrom A, Hanseus K, Rydberg 
A, Moons P, Bratt EL. Patient empowerment and its correlates in 
young persons with congenital heart disease. Eur J Cardiovasc Nurs. 
2019;18:389– 398. doi: 10.1177/14745 15119 835434

 72. Mackie AS, Rempel GR, Islam S, Rankin K, McCurdy C, Vonder Muhll 
I, Magill- Evans J, Nicholas D, Kovacs AH. Psychosocial maturity, au-
tonomy, and transition readiness among young adults with congenital 
heart disease or a heart transplant. Congenit Heart Dis. 2016;11:136– 
143. doi: 10.1111/congenitalHD.12300

 73. While AE, Heery E, Sheehan AM, Coyne I. Health- related quality of life 
of young people with long- term illnesses before and after transfer from 
child to adult health care. Child Care Health Dev. 2017;43:144– 151. doi: 
10.1111/cch.12410

 74. Everitt IK, Gerardin JF, Rodriguez FH III, Book WM. Improving the 
quality of transition and transfer of care in young adults with congen-
ital heart disease. Congenit Heart Dis. 2017;12:242– 250. doi: 10.1111/
congenitalHD.12463

 75. Society for Adolescent H and Medicine. Transition to adulthood 
for youth with chronic conditions and special health care needs. J 
Adolesc Health. 2020;66:631– 634.

 76. Rempel GR, Ballantyne RT, Magill- Evans J, Nicholas DB, Mackie AS. 
Texting teens in transition: the use of text messages in clinical interven-
tion research. JMIR Mhealth Uhealth. 2014;2:e45. doi: 10.2196/mheal 
th.3232

 77. Pike NA, Woo MA, Poulsen MK, Evangelista W, Faire D, Halnon NJ, 
Lewis AB, Kumar R. Predictors of memory deficits in adolescents and 
young adults with congenital heart disease compared to healthy con-
trols. Front Pediatr. 2016;4:117. doi: 10.3389/fped.2016.00117

 78. Lesch W, Specht K, Lux A, Frey M, Utens E, Bauer U. Disease- specific 
knowledge and information preferences of young patients with con-
genital heart disease. Cardiol Young. 2014;24:321– 330. doi: 10.1017/
S1047 95111 3000413

 79. Chen CW, Su WJ, Chiang YT, Shu YM, Moons P. Health care needs of 
adolescents with congenital heart disease transitioning into adulthood: 
a Delphi survey of patients, parents, and health care providers. Eur J 
Cardiovasc Nurs. 2017;16:125– 135. doi: 10.1177/14745 15116 643622

 80. Bratt EL, Burström Å, Hanseus K, Rydberg A, Berghammer M; On 
behalf on the S- Congenital HDc. Do not forget the parents- Parents’ 
concerns during transition to adult care for adolescents with congenital 
heart disease. Child Care Health Dev. 2018;44:278– 284. doi: 10.1111/
cch.12529

 81. Lopez KN, O’Connor M, King J, Alexander J, Challman M, Lovick DK, 
Goodly N, Smith A, Fawcett E, Mulligan C, et al. Improving transi-
tions of care for young adults with congenital heart disease: mo-
bile app development using formative research. JMIR Form Res. 
2018;2:e16.

 82. Eagleson K, Campbell M, McAlinden B, Heussler H, Pagel S, Webb 
KL, Stocker C, Alphonso N, Justo R. Congenital Heart Disease Long- 
term Improvement in Functional hEalth (Congenital HD LIFE): a part-
nership programme to improve the long- term functional health of 
children with congenital heart disease in Queensland. J Paediatr Child 
Health. 2020;56:1003– 1009.

 83. ACPC develops congenital HD young adult transition and transfer policy 
quality metrics. February 9, 2018. Accessed January 15, 2022. https://
www.acc.org/membership/sections-and-councils/adult-congeni-
tal-and-pediatric-cardiology-section/section-updates/2018/02/09/16/26/
acpc-develops-chd-young-adult-transition-and-transfer-policy-quality- 
metrics.

 84. Ladouceur M, Calderon J, Traore M, Cheurfi R, Pagnon C, Khraiche D, 
Bajolle F, Bonnet D. Educational needs of adolescents with congeni-
tal heart disease: impact of a transition intervention programme. Arch 
Cardiovasc Dis. 2017;110:317– 324. doi: 10.1016/j.acvd.2017.02.001

 85. Goossens E, Fieuws S, Van Deyk K, Luyckx K, Gewillig M, Budts W, 
Moons P. Effectiveness of structured education on knowledge and 
health behaviors in patients with congenital heart disease. J Pediatr. 
2015;166:1370– 1376.e1. doi: 10.1016/j.jpeds.2015.02.041

 86. Mackie AS, Islam S, Magill- Evans J, Rankin KN, Robert C, Schuh 
M, Nicholas D, Vonder Muhll I, McCrindle BW, Yasui Y, et al. Health 
care transition for youth with heart disease: a clinical trial. Heart. 
2014;100:1113– 1118. doi: 10.1136/heart jnl- 2014- 305748

 87. Mackie AS, Rempel GR, Kovacs AH, Kaufman M, Rankin KN, Jelen 
A, Yaskina M, Sananes R, Oechslin E, Dragieva D, et al. Transition 
intervention for adolescents with congenital heart disease. J Am Coll 
Cardiol. 2018;71:1768– 1777. doi: 10.1016/j.jacc.2018.02.043

 88. Gaydos SA- O, Chowdhury SA- O, Judd RN, McHugh KE. A transition 
clinic intervention to improve follow- up rates in adolescents and young 
adults with congenital heart disease. Cardiol Young. 2020;30:633– 
640. doi: 10.1017/S1047 95112 0000682

 89. Vaikunth SS, Williams RG, Uzunyan MY, Tun H, Barton C, Chang PM. 
Short- term outcomes following implementation of a dedicated young 
adult congenital heart disease transition program. Congenit Heart Dis. 
2018;13:85– 91. doi: 10.1111/congenitalHD.12549

 90. Flocco SF, Dellafiore F, Caruso R, Giamberti A, Micheletti A, Negura 
DG, Piazza L, Carminati M, Chessa M. Improving health percep-
tion through a transition care model for adolescents with congenital 
heart disease. J Cardiovasc Med. 2019;20:253– 260. doi: 10.2459/
JCM.00000 00000 000770

 91. Acuna Mora M, Saarijarvi M, Sparud- Lundin C, Moons P, Bratt 
EL. Empowering young persons with congenital heart disease: 
using intervention mapping to develop a transition program— the 
STEPSTONES project. J Pediatr Nurs. 2020;50:e8– e17. doi: 10.1016/j.
pedn.2019.09.021

 92. Acuna Mora M, Sparud- Lundin C, Bratt EL, Moons P. Person- centred 
transition programme to empower adolescents with congenital heart 
disease in the transition to adulthood: a study protocol for a hybrid 
randomised controlled trial (STEPSTONES project). BMJ Open. 
2017;7:e014593. doi: 10.1136/bmjop en- 2016- 014593

 93. Zhang LF, Ho JS, Kennedy SE. A systematic review of the psy-
chometric properties of transition readiness assessment tools in 
adolescents with chronic disease. BMC Pediatr. 2014;14:4. doi: 
10.1186/1471- 2431- 14- 4

 94. Mackie AS, Rempel GR, Kovacs AH, Kaufman M, Rankin KN, Jelen 
A, Manlhiot C, Anthony SJ, Magill- Evans J, Nicholas D, et al. A clus-
ter randomized trial of a transition intervention for adolescents with 
congenital heart disease: rationale and design of the CHAPTER 2 
study. BMC Cardiovasc Disord. 2016;16:127. doi: 10.1186/s1287 
2- 016- 0307- 2

 95. Klassen AF, Grant C, Barr R, Brill H, Kraus de Camargo O, Ronen GM, 
Samaan MC, Mondal T, Cano SJ, Schlatman A, et al. Development and 
validation of a generic scale for use in transition programmes to mea-
sure self- management skills in adolescents with chronic health condi-
tions: the TRANSITION- Q. Child Care Health Dev. 2015;41:547– 558.

 96. Mackie AS, Rankin K, Yaskina M, Gingrich M, Schuh M, Williams E, 
Nicholas D, Rempel GR. Randomized controlled trial of a transition 
intervention program for young adolescents with congenital heart dis-
ease. Circulation. 2019;140:A12604.

 97. Yang HL, Chen YC, Wang JK, Gau BS, Chen CW, Moons P. Measuring 
knowledge of patients with congenital heart disease and their parents: 
validity of the ’Leuven Knowledge Questionnaire for congenital Heart 
Disease’. Eur J Cardiovasc Nurs. 2012;11:77– 84. doi: 10.1177/14745 15111 
429662

 98. Arozullah AM, Yarnold PR, Bennett CL, Soltysik RC, Wolf MS, Ferreira 
RM, Lee SY, Costello S, Shakir A, Denwood C, et al. Development and 
validation of a short- form, rapid estimate of adult literacy in medicine. 
Med Care. 2007;45:1026– 1033. doi: 10.1097/MLR.0b013 e3180 616c1b

 99. Moons P, Skogby S, Bratt EL, Zuhlke L, Marelli A, Goossens E. 
Discontinuity of cardiac follow- up in young people with congenital heart 
disease transitioning to adulthood: a systematic review and meta- analysis. 
J Am Heart Assoc. 2021;10:e019552. doi: 10.1161/JAHA.120.019552

 100. Thomet C, Schwerzmann M, Budts W, De Backer J, Chessa M, Diller 
G, Eicken A, Gabriel H, Gallego P, Giamberti A, et al. Transfer and tran-
sition practices in 96 European adult congenital heart disease centres. 
Int J Cardiol. 2021;328:89– 95. doi: 10.1016/j.ijcard.2020.11.031

 101. Got Transition. 2021 Coding and Payment Tip Sheet for Transition 
from Pediatric to Adult CAre. Accessed September 30, 2020. https://
www.gottr ansit ion.org/resou rce/2020- codin g- tip- sheet.

 102. American Psychological Association. Health and behavior assess-
ment and intervention services. Accessed September 30, 2020. 
https://www.apase rvices.org/pract ice/reimb ursem ent/healt h- codes/ 
healt h- behavior.

 103. Got Transition. Resources and research. Accessed September 30, 
2020. https://www.gottr ansit ion.org/searc h/?keywo rds=billing.

 104. Hergenroeder AC, Moodie DS, Penny DJ, Wiemann CM, Sanchez- 
Fournier B, Moore LK, Head J. Functional classification of heart failure 
before and after implementing a health care transition program for 
youth and young adults transferring from a pediatric to an adult con-
genital heart disease clinics. Congenit Heart Dis. 2018;13:548– 553. 
doi: 10.1111/congenitalHD.12604

D
ow

nloaded from
 http://ahajournals.org by on A

pril 1, 2022

https://doi.org/10.1177/1474515119835434
https://doi.org/10.1111/congenitalHD.12300
https://doi.org/10.1111/cch.12410
https://doi.org/10.1111/congenitalHD.12463
https://doi.org/10.1111/congenitalHD.12463
https://doi.org/10.2196/mhealth.3232
https://doi.org/10.2196/mhealth.3232
https://doi.org/10.3389/fped.2016.00117
https://doi.org/10.1017/S1047951113000413
https://doi.org/10.1017/S1047951113000413
https://doi.org/10.1177/1474515116643622
https://doi.org/10.1111/cch.12529
https://doi.org/10.1111/cch.12529
https://www.acc.org/membership/sections-and-councils/adult-congenital-and-pediatric-cardiology-section/section-updates/2018/02/09/16/26/acpc-develops-chd-young-adult-transition-and-transfer-policy-quality-metrics
https://www.acc.org/membership/sections-and-councils/adult-congenital-and-pediatric-cardiology-section/section-updates/2018/02/09/16/26/acpc-develops-chd-young-adult-transition-and-transfer-policy-quality-metrics
https://www.acc.org/membership/sections-and-councils/adult-congenital-and-pediatric-cardiology-section/section-updates/2018/02/09/16/26/acpc-develops-chd-young-adult-transition-and-transfer-policy-quality-metrics
https://www.acc.org/membership/sections-and-councils/adult-congenital-and-pediatric-cardiology-section/section-updates/2018/02/09/16/26/acpc-develops-chd-young-adult-transition-and-transfer-policy-quality-metrics
https://www.acc.org/membership/sections-and-councils/adult-congenital-and-pediatric-cardiology-section/section-updates/2018/02/09/16/26/acpc-develops-chd-young-adult-transition-and-transfer-policy-quality-metrics
https://doi.org/10.1016/j.acvd.2017.02.001
https://doi.org/10.1016/j.jpeds.2015.02.041
https://doi.org/10.1136/heartjnl-2014-305748
https://doi.org/10.1016/j.jacc.2018.02.043
https://doi.org/10.1017/S1047951120000682
https://doi.org/10.1111/congenitalHD.12549
https://doi.org/10.2459/JCM.0000000000000770
https://doi.org/10.2459/JCM.0000000000000770
https://doi.org/10.1016/j.pedn.2019.09.021
https://doi.org/10.1016/j.pedn.2019.09.021
https://doi.org/10.1136/bmjopen-2016-014593
https://doi.org/10.1186/1471-2431-14-4
https://doi.org/10.1186/s12872-016-0307-2
https://doi.org/10.1186/s12872-016-0307-2
https://doi.org/10.1177/1474515111429662
https://doi.org/10.1177/1474515111429662
https://doi.org/10.1097/MLR.0b013e3180616c1b
https://doi.org/10.1161/JAHA.120.019552
https://doi.org/10.1016/j.ijcard.2020.11.031
https://www.gottransition.org/resource/2020-coding-tip-sheet
https://www.gottransition.org/resource/2020-coding-tip-sheet
https://www.apaservices.org/practice/reimbursement/health-codes/health-behavior
https://www.apaservices.org/practice/reimbursement/health-codes/health-behavior
https://www.gottransition.org/search/?keywords=billing
https://doi.org/10.1111/congenitalHD.12604


J Am Heart Assoc. 2022;11:e025278. DOI: 10.1161/JAHA.122.025278 16

John et al Managing Transition to Adulthood in Congenital Heart Disease

 105. Sharma N, O’Hare K, O’Connor KG, Nehal U, Okumura MJ. Care 
coordination and comprehensive electronic health records are as-
sociated with increased transition planning activities. Acad Pediatr. 
2018;18:111– 118. doi: 10.1016/j.acap.2017.04.005

 106. Graetz I, Reed M, Rundall T, Bellows J, Brand R, Hsu J. Care coordina-
tion and electronic health records: connecting clinicians. AMIA Annu 
Symp Proc. 2009;2009:208– 212.

 107. Pletcher MJ, Fontil V, Carton T, Shaw KM, Smith M, Choi S, Todd J, 
Chamberlain AM, O’Brien EC, Faulkner M, et al. The PCORnet blood 
pressure control laboratory: a platform for surveillance and efficient 
trials. Circ Cardiovasc Qual Outcomes. 2020;13:e006115. doi: 10.1161/
CIRCO UTCOM ES.119.006115

 108. Low JK, Manias E. Use of technology- based tools to support adolescents 
and young adults with chronic disease: systematic review and meta- 
analysis. JMIR Mhealth Uhealth. 2019;7:e12042. doi: 10.2196/12042

 109. Heath S. Chronic disease management apps for teens need stake-
holder input. Patient Satisfaction News. 2016. Accessed January 

15, 2022. https://patientengagementhit.com/news/chronic-disease-  
 management-apps-for-teens-need-stakeholder-input.

 110. Chisolm DJ, Hardin DS, McCoy KS, Johnson LD, McAlearney AS, 
Gardner W. Health literacy and willingness to use online health in-
formation by teens with asthma and diabetes. Telemed J E Health. 
2016;17:676– 682. doi: 10.1089/tmj.2011.0037

 111. Speck AL, Nelson B, Jefferson SO, Baptist AP. Young, African 
American adults with asthma: what matters to them? Ann Allergy 
Asthma Immunol. 2014;112:35– 39. doi: 10.1016/j.anai.2013. 
10.016

 112. Geenen SJ, Powers LE, Sells W. Understanding the role of health care 
providers during the transition of adolescents with disabilities and 
special health care needs. J Adolesc Health. 2003;32:225– 233. doi: 
10.1016/S1054 - 139X(02)00396 - 8

 113. Ortega G, Rodriguez JA, Maurer LR, Witt EE, Perez N, Reich A, Bates 
DW. Telemedicine, COVID- 19, and disparities: policy implications. Health 
Policy Technol. 2020;9:368– 371. doi: 10.1016/j.hlpt.2020.08.001

D
ow

nloaded from
 http://ahajournals.org by on A

pril 1, 2022

https://doi.org/10.1016/j.acap.2017.04.005
https://doi.org/10.1161/CIRCOUTCOMES.119.006115
https://doi.org/10.1161/CIRCOUTCOMES.119.006115
https://doi.org/10.2196/12042
https://patientengagementhit.com/news/chronic-disease-management-apps-for-teens-need-stakeholder-input
https://patientengagementhit.com/news/chronic-disease-management-apps-for-teens-need-stakeholder-input
https://doi.org/10.1089/tmj.2011.0037
https://doi.org/10.1016/j.anai.2013.10.016
https://doi.org/10.1016/j.anai.2013.10.016
https://doi.org/10.1016/S1054-139X(02)00396-8
https://doi.org/10.1016/j.hlpt.2020.08.001

