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Abstract

With increasing survival trends for children and adolescents with congenital heart defects (CHD), 

there is a growing need to focus on transition from pediatric to adult specialty cardiac care. To 

better understand parental perspectives on the transition process, a survey was distributed to 451 

parents of adolescents with CHD who had recent contact with the healthcare system in Georgia 

(GA) and New York (NY). Among respondents, 90.7% reported excellent, very good or good 

health-related quality of life (HRQoL) for their adolescent. While the majority of parents (77.8%) 
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had been told by a provider about their adolescent’s need to transition to adult specialty cardiac 

care, most reported concerns about transitioning to adult care. Parents were most commonly 

concerned with replacing the strong relationship with pediatric providers (60.7%), locating an 

appropriate adult provider (48.7%), and accessing adult health insurance coverage (43.6%). These 

findings may offer insights into transition planning for adolescents with CHD.
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Introduction

Approximately 90% of individuals with congenital heart defects (CHD) survive to adulthood 

[1], reflecting a 63% increase in the number of adults living with CHD since 2000 [2]. 

Because early life interventions are not curative, the American Heart Association (AHA) 

and American College of Cardiology (ACC) recommend that individuals with CHD remain 

in specialty congenital cardiac care throughout their lives to manage residua, sequelae, 

and comorbidities associated with their condition and its associated interventions [3, 4]. 

Therefore, the majority of individuals born with CHD will need to transition from pediatric 

to adult-centered care [5].

In 2008, an AHA Scientific Statement recommended initiation of a formal transition process 

from pediatric to adult healthcare for individuals with CHD by age 12, with a successful 

transfer to adult care achieved by 18–21 years [3]. The goal of transition is to improve 

the quality of life, life expectancy, and productivity of young adults with special health 

needs [6]. Failure to transition may result in emotional and financial stress, delayed or 

inappropriate care, or discontinuation of care altogether [7]. Ideally, the care transition 

process should be purposeful and planned, address medical, psychosocial and educational 

needs of adolescents [8], and be tailored to the needs and maturity level of the patient [9]. To 

ensure a smooth transition, the transition team should include the patient, parents/caregivers, 

the pediatric cardiologist, all adult specialists (medical and surgical), nurse specialists, 

social workers, and care coordinators [10, 11]. Effective coordination between members 

of the team should prepare the adolescent to self-advocate and to assume adult roles and 

responsibilities if cognitively and emotionally able [12].

However, transition outcomes are suboptimal; recent studies have found that only 47% of 

individuals with CHD transition successfully to adult care and less than 30% of adults with 

CHD are seen by appropriate specialty cardiac care providers [13, 14]. Multi-year lapses 

in care become increasingly common as individuals move from adolescence into adulthood, 

and the first lapse in care occurs, on average, around age 20 [15]. Lapses in care have been 

linked to a number of adverse outcomes, including an increase in concomitant morbidities, a 

reduction in reported quality of life, and greater mortality [16, 17].

Structural, social, neurocognitive, and institutional barriers to successful transition of health 

care for individuals with CHD have been identified [10]. Examples of structural barriers 

include reduced health insurance availability for adults and insufficient resources for training 
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CHD care providers [18]. Patients, parents, and providers have reported patient-pediatric 

provider attachment as a perceived social barrier to successful transition [19, 20]. In 

previous studies, parents have expressed concerns about their children’s willingness and 

ability to self-advocate, and have reported delays in executive function as a potential 

neurocognitive barrier to transition [21-23]. As executive function was strongly predictive 

of quality of life in a study of school-age children with CHD, an exploration of the impact 

of perceptions of quality of life on transition attitudes and readiness is warranted [24]. 

Institutional barriers highlighted by patients, parents, and providers in previous studies 

include a lack of adult congenital heart disease (ACHD) providers, a lack of primary care 

physicians knowledgeable in CHD, and difficulty navigating a complex healthcare system 

[20, 25, 26]. However, few studies have measured the influence of existing barriers to 

accessing healthcare and health-related quality of life (HRQoL).

Parents play an important role in preparing their children for transition to adult health care, 

serving to foster or hinder independent decision making and maturity in their adolescents. 

As their children transition from pediatric to adult care, parents must shift from taking 

full responsibility for their child’s healthcare needs to relinquishing that control to their 

child [27]. Assessing parental preparedness will provide insight into gaps in knowledge 

that can be addressed through education to promote optimal transition outcomes [28]. To 

better understand the parent perspective on perceptions of their adolescent’s HRQoL and 

the transition process, and how these are inter-related, a survey was distributed to parents of 

adolescents with CHD in Georgia (GA) and New York (NY).

Materials and Methods

Survey Recruitment

Recruitment differed by site (GA and NY), but was restricted to parents of adolescents 

(ages 11–19 years on July 1, 2017) identified by healthcare encounters with a CHD-related 

International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) 

code (range 745–747). To avoid potential misclassification, adolescents with the following 

CHD-related diagnoses, without other eligible codes, were excluded: congenital heart block 

(746.86), pulmonary arteriovenous malformation (747.32), absent/hypoplastic umbilical 

artery (747.5), other anomalies of peripheral vascular system (747.6x) and other specified 

anomalies of circulatory system (747.8x). Eligible CHD ICD-9-CM diagnosis codes for 

each adolescent case were categorized into five hierarchical, mutually exclusive severity 

groups (from top to bottom of hierarchy: severe, shunt + valve, shunt, valve, and other) 

taking anatomy and hemodynamic severity at birth into consideration [29]. Severity was 

collapsed further into severe cases and non-severe cases, where severe represents a CHD 

usually requiring surgical or catheter intervention within the first year of life and non-severe 

comprises those with a shunt + valve, shunt, valve or other lesion.

In GA, where there is a statewide network of pediatric cardiology clinics, survey participants 

were recruited from a list of all eligible patients (based on age and having a CHD-related 

ICD-9-CM diagnosis code in their healthcare record) who had scheduled appointments at 

any of the statewide clinics during the project period (September 2017 through July 2018). 

Parents or guardians of adolescent patients, hereafter referred to as “parents,” were contacted 
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via email and telephone to inquire about their interest in survey participation. If interested, 

he/she was emailed a link to the consent documents and survey. Survey data were collected 

and managed using Research Electronic Data Capture (REDCap), a web-based data capture 

tool [30].

In NY, adolescents with CHD meeting the inclusion criteria above and whose residence 

at birth was in one of eleven target NY counties (i.e., Allegany, Bronx, Cattaraugus, 

Chautauqua, Eire, Genesee, Monroe, Niagara, Orleans, Westchester, Wyoming) were 

identified using the Congenital Malformations Registry (CMR), a population-based registry 

of children born or residing in NY and diagnosed with a CHD before two years of 

age. To find adolescents with recent healthcare encounters, the identified cases from 

the CMR were linked to a database of 2011–2013 healthcare encounters developed for 

the NY Congenital Heart Defects Across the Lifespan project. Healthcare encounter 

data included inpatient and outpatient records in the Statewide Planning and Research 

Cooperative System (SPARCS), a comprehensive, integrated, all-payer data reporting 

system, Medicaid claims data, and cardiology clinical records. Updated mailing addresses 

for this adolescent cohort were identified using the New York State Immunization 

Information System (NYSIIS), a statewide immunization information system which 

maintains real-time, computerized immunization medical record data of persons of 

all ages, LexisNexis® Accurint®, a computer-assisted, data-linking locate-and-research 

software tool, and www.ReferenceUSAGov.com, an Internet-based reference service from 

the Government Division of Infogroup™. Parents for whom updated residential address 

information could be identified were sent survey materials. Individuals whose updated 

residential address was outside of New York state were excluded.

The survey was approved by the institutional review boards of Emory University (EU) in 

Atlanta, GA and New York State Department of Health (NYSDOH). The U.S. Office of 

Management and Budget (OMB) approved data collection activities. Survey respondents 

received a $10 gift card upon receipt of the completed survey.

Survey Measures

The parent-reported survey included questions on the adolescent’s recent healthcare 

utilization, HRQoL, perceptions and concerns about transitioning health care from a 

pediatric to an adult specialty cardiac provider, and education and resource preferences 

for learning about transition-related information (Table 1). Appendix 1 contains the survey 

instrument.

Demographics

Parents reported information about their own (parental) educational attainment, as well as 

their adolescent’s age, grade in school, health insurance status, race, ethnicity and sex.

Health Care Utilization

Parents reported when their adolescent was last seen by any healthcare provider and by a 

pediatric cardiologist, as well as the location of these visits and whether they had attempted 

or wanted any interaction with the health care system in the past three months.

Gaydos et al. Page 4

Pediatr Cardiol. Author manuscript; available in PMC 2022 May 16.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Health-Related Quality of Life (HRQoL)

HRQoL was measured by the adolescent version of the Pediatric Cardiac Quality of Life 

Inventory (PCQLI), a disease-specific HRQoL instrument validated for parent reporting 

for adolescents (13–18 years of age) with congenital or acquired heart disease [31, 32]. 

The PCQLI is derived directly from concerns generated by patients, parent/guardians, 

and cardiac medical providers [33]. The PCQLI inventory begins with one general health 

perception question, “In general, would you say your child’s health is…” with response 

options ranging from 1 (excellent) to 5 (poor) on a Likert scale. Responses to this question 

are not included in the scale scoring but used as an overall measure of parental perception of 

their child’s quality of life. For analysis, this variable was dichotomized into the categories 

“Lower HRQoL” if the parent reported a 4 or 5 and “Higher HRQoL” if the parent reported 

a 1, 2 or 3. We analyzed 29 items belonging to two subscales: (1) the Disease Impact 

Subscale (17 items), measuring physical functioning; and (2) the Psychosocial Impact 

Subscale (12 items), measuring psychological and social functioning. HRQoL was measured 

with the Disease Impact and Psychosocial Impact subscales, as well as the PCQLI Total 

Score.

Disease Impact and Psychosocial Impact subscale scores were calculated individually using 

the following formula:

∑subscale item response values − Number of subscale items
4 × Number of subscale items × 50 = subscale score

PCQLI Total Score was calculated by adding the two subscale scores which sums to a 

maximum of 100 points. Per the PCQLI guidance document, for individuals missing ≤ 2 

items on a PCQLI subscale, the mean of that subscale was substituted for each missing 

response. Individuals missing ≥ 3 items on a subscale were excluded from analysis and a 

total score was not calculated [34].

Transition Perceptions

To better understand perceptions of the transition process from pediatric to adult specialty 

cardiac care, parents were asked: (1) whether they had been told by a healthcare professional 

that their child would continue to need cardiac care into adulthood; (2) what type of 

physician (cardiologist, primary care physician, don’t know) they expected would provide 

adult cardiac care; (3) if a cardiologist was selected, what type of cardiologist would likely 

provide adult cardiac care to their child (adult congenital heart disease specialist, pediatric 

cardiologist, general adult cardiologist, don’t know); and (4) at what age did the parent 

expect their child to transfer from pediatric to adult cardiac health care. Parents were also 

asked whether they had seven specific concerns about the transition process (e.g., replacing 

relationship with pediatric provider, accessing adult health insurance).

Analysis

All datasets were cleaned and checked for systematic biases of missing data in the 

PCQLI scale. Prior to mean substitution for the PCQLI, demographic characteristics and 

CHD severity of participants with no missing data on the scales and those with missing 
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data on scales were compared using chi-square tests. Respondents with missing data on 

demographic characteristics or other survey variables were excluded from analyses where 

those variables were required.

Descriptive statistics for all respondents, including chi-square statistics for comparing 

demographic characteristics and CHD severity across and by the two sites, were generated. 

Response rates in GA were calculated as the number of completed surveys divided by 

the number of parents contacted for survey participation. Response rates in NY were 

calculated as the number of completed surveys divided by the number of parents mailed a 

survey, excluding parents whose surveys were returned as undeliverable. A stepwise logistic 

regression model with interaction terms between insurance status and project site (state) and 

between race and state was conducted to determine whether demographic characteristics 

predicted HRQoL. In addition, perceptions of the transition process from pediatric to adult 

specialty cardiac care were examined.

Results

A total of 451 surveys were completed, with response rates of 47.1% (GA) and 37.5% (NY). 

No statistically significant demographic differences were identified when individuals with 

and without missing data were compared, suggesting that data were missing at random. 

In GA, we were unable to assess whether respondents differed significantly from non-

respondents due to restricted access to the demographic information of non-respondents. 

In NY, there were no statistically significant differences between respondents and non-

respondents by adolescent CHD severity or age. However, non-respondents were more 

likely to be parents of black and Hispanic adolescents (P < 0.0001). Demographic and 

health characteristics of participants also varied by site. Percentages of adolescents in GA 

who were male, 11–12 years of age, non-Hispanic, uninsured, had a non-severe CHD, had 

received any healthcare in the past 6 months, and had received care from a cardiologist 

within the past 6 months were over 5 percentage points higher than among those in NY 

(Table 2). Of note, because parent/adolescent dyads recruited from Georgia necessarily had 

recent contact with the healthcare system, higher reports of having received care among GA 

patients is not unexpected.

Among parents who responded to the first question of the PCQLI regarding their perception 

of their child’s general health (n = 407), 90.7% reported that their adolescent with CHD had 

an excellent, very good, or a good HRQoL (Fig. 1). This finding did not differ significantly 

by site (data not shown).

Eleven adolescents (GA = 1; NY = 10) were missing information needed to calculate 

PCQLI Disease Impact and Psychosocial Impact Subscale Scores. An additional adolescent 

from NY was missing information needed for the Disease Impact Subscale Score only. 

PCQLI Total Scores were calculated only for those respondents with both subscale scores 

(n = 439). Table 3 shows mean PCQLI Total Scores (out of 100 points) for demographic 

characteristics both across and by study site. PCQLI subscale data are reported, but not 

shown. Adolescents with non-severe CHD compared to those with a severe CHD had 

significantly better parent-reported HRQoL overall and in terms of Disease Impact and 
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Psychosocial Impact. Similarly, those who had last seen a cardiologist more than 6 months 

prior had higher parent-reported subscale and Total HRQoL scores compared with those 

who had seen a cardiologist within 6 months. Distributions on both PCQLI subscale scores 

and the Total PCQLI Score differed between parents who earned a college degree or higher 

and those with some college/trade education or high school or less, respectively [for Disease 

Impact PCQLI subscale: 37.12 vs. 34.29 and 34.03, P = 0.01; for Psychosocial Impact 

PCQLI subscale: 39.99 vs. 37.71 and 36.31, P = 0.005; for Total PCQLI Score: 77.11 vs. 

72.01 and 70.67, P = 0.007]. Similarly, PCQLI distributions differed between parents whose 

teens were covered by private insurance only as well as those who were self-pay/uninsured 

and those whose teens were covered by any public insurance on both PCQLI subscale scores 

and the Total PCQLI Score, respectively [for Disease Impact PCQLI subscale: (37.56 and 

37.21 vs. 33.00, P < 0.0001; for Psychosocial Impact PCQLI subscale: 40.01 and 39.18 vs. 

36.52, P = 0.0009; for Total PCQLI Score: 77.58 and 76.39 vs. 69.67, P < 0.0001].

Among the combined sample in the logistic regression model, none of the proposed 

demographic risk factors (age, sex, race, CHD severity, insurance coverage) were 

significantly associated with reported HRQoL.

Issues of Transition and Transfer of Care

For the combined sample, 77.8% of parents of adolescents with CHD reported being told 

by a provider that their adolescent would need cardiac care into adulthood (Table 4). 

When asked about the expected age of transfer from pediatric to adult health care for their 

adolescents with CHD, 95.9% of parents reported expected age of transfer to be 18 years 

or older. Almost 86% of parents reported a cardiologist would provide adult cardiac care 

to their adolescent once they transitioned, with 60.8% reporting the cardiologist would be 

an adult congenital CHD specialist, while 11.0% of did not know who would provide adult 

health care to their child. However, a significantly higher proportion of GA case parents 

reported that they expected to be cared for by an adult congenital cardiologist (65.3% for 

GA vs 52.9% for NY), while a higher proportion of NY case parents reported pediatric 

cardiologist (14.0% for NY vs 5.9% for GA) or don’t know (14.7% for NY vs 8.9% for 

GA).

Approximately 92% of respondents reported at least one concern related to transition for 

their child. The top three concerns related to transition across both sites were issues of 

replacing the strong existing relationship between the patient and their pediatric health 

care provider (60.7%), difficulty finding an appropriate health care provider (48.7%), and 

difficulty accessing health insurance for their adolescent once they become an adult (43.6%). 

Notably, a much higher proportion of GA case parents reported concerns with their child 

accessing health insurance as an adult (51.8% of parents for GA vs 28.8% of parents for 

NY).

Discussion

These findings reflect the current status of an in-care patient population of adolescents with 

CHD in two states and demonstrate that among those already in the health care system, the 

majority reported high HRQoL in both states, but with means consistently higher in NY than 
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in GA. Despite overall high parent-reported HRQoL for this adolescent patient population, 

there remains parental concern and uncertainty about the transition from pediatric to adult 

cardiac care. While the majority of parents reported awareness of the need to transition 

their adolescent from pediatric to adolescent health care, more than 1 in 5 did not, and 

14% of parents expected their adolescent to be cared for by a primary care physician or 

did not know who would provide their child’s health care as an adult. Guidance from 

the American College of Cardiology/American Heart Association Task Force on Clinical 

Practice Guidelines suggests that ACHD patients should be managed by specialists with 

expertise in CHD/ACHD [4]. The phrasing of the survey question did not ask “who 

should provide care?” but rather asked, “who will provide care?” Given the possibility of 

limited access to adult congenital cardiologists, parental responses may reflect either lack 

of knowledge or a realistic expectation, and this difference cannot be determined using data 

from this survey. There were also differences by study site, which may be reflective of 

the different sampling strategies; GA participants were recruited from their care locations 

making it reasonable to hypothesize that they have been privy to more discussions about 

transition with their providers.

Further, parental respondents conveyed concerns about several aspects of obtaining adult 

health care for their children with CHD, ranging from replacing the strong long-term 

relationship most pediatric CHD patients have with their doctor, having seen him/her 

since birth, to health care access issues. Of particular note, nearly 50% of respondents 

noted concerns about accessing appropriate ACHD providers, with the problem seemingly 

larger in GA than in NY; this issue is supported by the literature, which demonstrates 

that geographic proximity to ACHD providers is a key driver of successful transition [35] 

as well as the realities of the healthcare systems in the two states, where GA has only 

one adult congenital heart clinic in metro-Atlanta and NY has six self-identified clinics 

throughout the state [36]. While changes to the health care system over the last decade, 

which disallowed increasing insurance premiums based on pre-existing conditions, may 

have mitigated some insurance access issues [37], this remains a concern for nearly one-half 

of parents in our survey and suggests a need for further education and, perhaps, support for 

accessing insurance. Again, state health system differences may partially explain why this is 

perceived as a bigger problem for parents in GA. Whereas NY expanded Medicaid on the 

Affordable Care Act, GA did not, and many young adults may age out of Medicaid or the 

Children’s Health Insurance Program (CHIP) in GA, losing their insurance coverage.

Overall, the survey findings suggest that health care providers are reaching most parents of 

children with CHD with information regarding transition; however, a substantial percentage 

are not receiving or recalling information on transition and areas of concern, both with 

regards to patient/parental education and healthcare access. This analysis is limited only to 

demographic information of adolescents with CHD identified through healthcare encounters. 

In GA, participants were identified directly from a cardiology clinic where they had 

scheduled a recent appointment; in NY, participants were identified as having a health 

care encounter at least once in the 3 to 6 years before survey completion. There may be 

more barriers to care, and lower reported HRQoL in the general population of adolescents 

with CHD not receiving health care. While out of care populations are particularly hard to 

reach for survey purposes, information on this population is needed. As adolescents age, 
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they are increasingly likely to drop out of health care, with anywhere from 21 to 76% lost 

to follow-up care at the time of transition [14, 38-40]. Although the majority of parents 

in our survey reported that a provider had discussed with them that their adolescent would 

need to transition to adult cardiac care, less than half of the parents of adolescents with 

CHD in a recent national survey reported having any transition discussions with health 

care providers [41]. This difference may be attributed to surveying parents of adolescents 

with CHD, the large majority with recent healthcare encounters, versus targeting parents of 

adolescents with CHD regardless of healthcare utilization for the national survey. However, 

it is concerning that nearly a quarter of parents of adolescents with health care utilization in 

our survey reported that they had not or were not sure they had discussed transition with a 

provider.

An additional limitation is that survey responses were parent-reported, rather than reported 

by the adolescent. Previous work suggests differences in parental and adolescent perceptions 

of transition and HRQoL [19, 41]. Nonetheless, whereas HRQoL for adolescents with CHD 

has been examined previously [31, 32, 41-43], to our knowledge this is the first survey to 

combine comprehensive information about HRQoL for adolescents with CHD, combined 

with information about transition perceptions and concerns. Based on these findings, 

considerations for improving the transition from adolescent to adult care could include: 

(1) helping adolescents and their families identify adult providers earlier in the transition 

process; (2) allowing adolescents/parents to focus on building/strengthening relationships 

with adult providers; and (3) addressing access issues with adult providers, including 

insurance coverage and geographic proximity. Having resources available to help families 

learn about options early in the transition process, before transfer to adult health care occurs, 

may allow families to plan and make decisions that facilitate continuation of appropriate 

health care for adolescents and young adults with CHD. The preliminary findings from this 

study suggest that adolescents with CHD who have been connected to the health system 

demonstrate a relatively high quality of life but continue to face concerns about transition. 

Whereas state health system factors are not easily malleable, these study findings may 

inform health care providers and clinics treating adolescents with CHD, and public health 

systems on ways to continue to improve the transition process to adult health care.

Supplementary Material
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Data Availability

Patient data are protected and not publicly available. Surveys and methods may be shared 

publicly.
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Fig. 1. Parent-reported health-related quality of life of adolescents with congenital heart defects 
across Sites, Georgia and New York (n = 407*)
* Information was not provided by n=44 survey respondents
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