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Abstract

Children with CHD are at risk for psychosocial and neurodevelopmental difficulties, as well as
lapses in care during their transition from paediatric to adult CHD providers. The American
Heart Association and American Academy of Pediatrics released guidelines for best practices in
the neurodevelopmental and transitional care for children with CHD in 2012 and 2011, respec-
tively. CHD providers from 48 (42.1% response rate) geographically diverse cardiac clinics
completed a 31-item electronic survey designed to assess the cardiac teams’ consistency with
neurodevelopmental evaluation and management recommendations, consultation/liaison pat-
terns for psychosocial services, and procedures regarding transitional services for emerging
adults. Responses suggest most cardiac teams refer patients to psychosocial services as needed,
and 39.6% of teams screen for psychosocial distress. CHD providers at 66.7% of cardiac clinics
reported a formal neurodevelopmental programme/clinic. Nearly half of cardiac teams conduct
routine neurodevelopmental evaluations, most frequently occurring at 9 months of age. Less
than 10% of cardiac clinics have resources to meet the American Heart Association and
American Academy of Pediatrics 2012 neurodevelopmental evaluation and management
guidelines. Formal paediatric to adult CHD transition programmes were reported at 70.8%
of cardiac clinics and were associated with younger ages of transition to adult CHD care.
Care practices varied across the 48 represented cardiac clinics, indicating inconsistent practices
for patients with CHD. Barriers and facilitators to the provision of care for children in these
areas were reported and are presented. More support is needed for cardiac clinics to continue
improvements in psychosocial, neurodevelopmental, and transitional care services.

Advancements in medical care have increased the likelihood that children with CHD will reach
adulthood.1 Thus, research and clinical care has increased focus on the emotional, behavioural,
and neurodevelopmental vulnerabilities for patients with CHD and their families.2 Although the
majority of families of children with CHD are resilient and will adjust to their child’s diagnosis
well, approximately 40% of families are at an elevated risk for psychosocial distress.3,4 Parents
report increased risk of anxiety, depression, and attachment concerns when raising a child with
CHD.5–9 Children and teenagers with CHD are at an increased risk for behavioural problems,
mood conditions (depression, anxiety), and impaired health-related quality of life compared to
same-aged peers.10–18 Moreover, children with CHD also have higher rates of neurodevelop-
mental concerns, with children with more complex and severe CHD particularly vulnerable
to varying degrees of cognitive impairment.12,16,19,20

To promote early identification and intervention for these children, multiple professional
groups (American Heart Association, American Academy of Pediatrics, Cardiac
Neurodevelopmental Outcome Collaborative) have published guidelines recommending
youth with high-risk CHD be systematically screened and evaluated at periodic time points
(i.e., 9 months, 18 months, 24–30 months, 3.5–5 years, 11–12 years).21–23 These scientific state-
ments also have attempted to facilitate guidance in age-specific assessment tools to consider
when evaluating children and adolescents with CHD, though this has not been standardised
or consistently adopted across cardiac clinics.24

In an effort to ensure children with CHD receive neurodevelopmental interventional ser-
vices, some cardiology clinics have created clinics with a focus on monitoring the neurodevel-
opment of cardiac patients at high-risk for impairments.2,25,26 These efforts to improve
systematic surveillance of children with high-risk CHD through neurodevelopmental pro-
grammes may be responsible for a nearly threefold increase in referral rates to interventional
services.27 However, there is considerable variability across cardiac neurodevelopmental follow-
up care programmes with respect to assessment tools and standards for evaluation.24

Given patients with CHD are at elevated risk for psychosocial and neurodevelopmental
difficulties throughout the lifespan, particular attention to transition to adult cardiac care is
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warranted. A recent meta-analysis estimated 34% and 25.7% of
young adults with CHD in the United States and Canada, respec-
tively, experience a lapse of continuous care during the transition
from paediatric to adult care,28 which can lead to the need for more
significant cardiac intervention.29 The majority of these patients
have reported not appreciating the importance of follow-up care
and only decided to seek out treatment in response to cardiac-
related symptoms.29 Formal transition programmes designed to
educate patients and families about their cardiac disease and
long-term care needs may reduce lapses in care;28 however, only
one-third of cardiac clinics across the United States and Europe
have established such programmes.30 Guidelines for supporting
adolescents as they transition to adult care have been developed
by the American Heart Association,31,32 though it is unclear how
this has been implemented nationally.

The current study aimed to examine the practices for children
with CHD regarding neurodevelopmental, psychosocial, and tran-
sitional care as part of their outpatient care across paediatric car-
diology clinics in North American hospitals. Current care practices
will be compared to evidence-based guidelines and statements for
best practices where available.21,31

Materials and methods

Procedure

This study was approved by the appropriate institutional review
board prior to data collection. A total of 114 paediatric cardiac clin-
ics were identified in June 2019 through the American College of
Cardiology’s CHD clinic directory as meeting criteria for the study:
a North American, hospital-based clinic that provides outpatient
care to paediatric CHD patients. Due to the different professional
roles recruited for the study (e.g., cardiologist, cardiothoracic sur-
geon, psychologist), the term CHD provider will be used as it is
inclusive of any professional providing direct care to patients with
CHD as part of a cardiac team. CHD providers (n= 558) at these
clinics were identified via hospital websites and the Congenital
Cardiology Today’s 2018 Hospital Directory of Congenital
Cardiac Care Providers in North America Offering Open Heart
Surgery for Children and subsequently e-mailed a recruitment let-
ter in June 2019 that included a link to the online study. About
2 weeks later, a second recruitment e-mail was sent to cardiac pro-
viders from clinics who had not yet participated in the study.
Recruitment e-mails were also sent through the Cardiology
Special Interest Group listserv, a subgroup of Society of
Pediatric Psychology, Division 54 of the American Psychological
Association. Members of the listserv were asked to complete the
survey if they were knowledgeable of the developmental and out-
patient care provided to children with CHD at their hospital, or to
forward the survey to a paediatric cardiology provider who would
be better qualified to respond.

The recruitment e-mail contained a link to the Pediatric
Outpatient Cardiac Provisions of Care, a 31-item measure created
to assess practice parameters as they relate to the psychosocial,
neurodevelopmental, and transitional care provided to paediatric
CHD patients and their families. Survey questions were designed
following an extensive review of the CHD literature with particular
attention to formal guidelines from paediatric societies’ and, in the
absence of said guidelines, recommendations stemming from
research in the areas of psychosocial, neurodevelopmental, and
transitional care for CHD patients. Thus, this survey instrument
assessed the cardiac teams’ adherence to American Heart

Association and American Academy of Pediatrics conjoint devel-
opmental evaluation and management recommendations,21

consultation/liaison patterns for mental health/psychosocial ser-
vices, and procedures regarding transitional services for emerging
adults.31 CHD providers who endorsed cardiac neurodevelopmen-
tal programmes at their institutions were asked additional ques-
tions in accordance with recommendations for cardiac
neurodevelopmental programmes by Brosig and colleagues.25

Providers were asked to list barriers and facilitators affecting their
cardiac team’s ability to provide psychosocial and neurodevelop-
mental care for children with CHD. The Pediatric Outpatient
Cardiac Provisions of Care also assessed team members’ percep-
tions about their clinics’ abilities to provide psychosocial care
for their patients, which is not central to the current study.
Participants disclosed hospital names to ensure independence in
clinic data with anonymity protected to encourage veracity of
responses. Demographic information related to the cardiac clinic
(e.g., number of cardiac surgeries) and participating CHD provider
(e.g., age, role) were also collected.

Participating providers

Included in the final analyses are data from CHD providers repre-
senting 48 of the originally identified 114 North American paedi-
atric cardiac clinics (42.1%; See Fig 1 for inclusionary decisions).
Participants were primarily cardiologists (n= 42; 87.5%) and
reported spending an average of 50.3% (SD= 26.24) of their pro-
fessional time providing outpatient clinical care to paediatric CHD
patients. Most cardiac clinics serve both paediatric and adult CHD
patients (n= 38; 79.2%), with an estimated average of 360.22
(SD= 246.67) paediatric CHD-related surgical procedures per
year at the hospitals in this survey. See Table 1 for more demo-
graphic information.

Statistical Analyses

Frequencies and descriptive statistics were analysed using SPSS
version 24. Open-ended responses to the barriers and facilitators

Figure 1. Identification and inclusion of CHD providers at unique cardiac clinics.
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of care were manually coded by the first and second authors inde-
pendently and then compared for accuracy.

Results

Psychosocial services

The majority of CHD providers reported that outpatient referrals
for children with CHD are made “as needed” to psychology
(n= 35; 72.9%). For outpatient referrals to social work, the major-
ity of respondents reported that social work is a liaison to the car-
diac team and does not require a formal referral to provide care to
patients (n= 21; 43.8%), or referrals are made “as needed” to social
work (n= 21; 43.8%). Please see Table 2 for a more complete
explanation of referral procedures to psychology and social work.

Psychosocial screening practices were assessed. It was reported
that 39.6% (n= 19) of cardiac care teams screened patients with
CHD for psychosocial distress, 16.7% (n= 8) screened their
patients’ parents, and 10.4% (n= 5) screened their patients’ sib-
lings. CHD providers most frequently indicated that psychosocial
screenings are conducted at yearly follow-up appointments for
patients with a cyanotic heart defect (n= 10; 20.8%) as well as
for those with an acyanotic heart defect (n= 9; 18.8%).
Additionally, parental screenings for psychosocial distress were
most frequently reported to be conducted around the time the
child is diagnosed with a CHD (n= 5; 10.4%). See Table 3 for addi-
tional information regarding psychosocial screening timepoints. A
chi-square test for independence showed that there was not a sig-
nificant association between screening patients for psychosocial
distress and the presence of a cardiac neurodevelopmental pro-
gramme at the cardiac clinic, χ2 (1, N = 48)= 2.13, p= 0.144.

Neurodevelopmental care

A specialised cardiac neurodevelopmental programme or clinic
was reported to be available at 66.7% (n= 32) of the clinics in
the sample. Of these 32 cardiac clinics, CHD providers (n= 16;
50.0%) most commonly reported that the inpatient care team
refers patients with pre-identified criteria to the neurodevelop-
mental programme and families are contacted for enrolment before
discharge (see Table 4 for more details on referral procedures).

CHD providers representing 43.8% (n= 21) of cardiac clinics
reported their cardiac team systematically screens and evaluates
children with CHD for developmental disabilities or delays.
When compared to the guidelines,21 8.3% (n= 4) of all cardiac
clinics were reported to be screening and evaluating patients with
cyanotic heart defects for developmental disabilities or delays at
each of the recommended ages. An additional 10.4% (n= 5) of car-
diac clinics reportedly screen and evaluate patients with cyanotic
heart defects at each recommended age except 11–12 years of
age. Patients diagnosed with acyanotic heart defects that required
open heart surgery as an infant (i.e., high-risk for developmental
delays or disabilities) were reported to be screened and evaluated
at each recommended age at 6.3% (n= 3) of cardiac clinics. An
additional 6.3% (n= 3) of cardiac clinics were reported to be
screening and evaluating high-risk patients with an acyanotic
CHD at each recommended age except 11–12 years of age. See
Table 5 for more details on reported developmental screening
procedures.

In cases where CHD providers in this sample reported that their
cardiac team does not conduct developmental screenings or eval-
uations (n= 26; 54.2%) or were unsure (n= 1; 2.1%), communica-
tion with patients’ primary care physicians was assessed. CHD
providers at 44.4% (n= 12) of this subset of cardiac clinics reported
the patient’s cardiac care team and primary care physician do not
typically communicate with one another regarding developmental
screenings and evaluations, and 22.2% (n= 6) were unsure if com-
munication occurs. Patients’ cardiac care team and primary care
team were reported to communicate with one another at 33.3%
(n= 9) of cardiac clinics, with the cardiologist being responsible
for communicating between teams.

Pediatric to adult transition programme

Formal paediatric to adult CHD transition programmes were
reported at 70.8% (n= 34) of cardiac clinics surveyed. Ages in

Table 1. CHD provider and cardiac clinic demographic characteristics (N= 48).

M SD Frequency Percent

Age 49.03 10.14

Sex

Male 30 61.7%

Female 18 38.0%

Title

Cardiologist 42 87.5%

Psychologist 5 10.4%

Clinical nurse specialist 1 2.1%

Clinic geographical region

Eastern U.S. 15 31.3%

Midwest U.S. 13 27.1%

Southern U.S. 9 18.8%

Western U.S. 8 16.7%

Canada 3 6.3%

CHD patient population served

Pediatric and adult 38 79.2%

Pediatric only 10 20.8%

Annual cardiac procedures
at hospital

365.56 246.76

Table 2. Psychology and social work referral procedures (N= 48).

Referral procedure

Psychology Social work

Frequency Percent Frequency Percent

Made as needed 35 72.9% 21 44.3%

Liaison that does not
require a formal
referral

4 8.3% 21 44.3%

Not involved during
outpatient care

5 10.4% 1 2.1%

Routine/automatic 0 0.00% 3 6.3%

Other: automatic
referral during cardiac
neurodevelopmental
programme,
otherwise made as
needed

4 8.3% 2 4.2%
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which children with CHD were reported to begin preparing for the
transition from paediatric to adult care at clinics with a transition
programme varied: 15 years of age and younger (n= 12), 16 years
of age (n= 9), between 16–18 years of age (n= 3), 18 years of age
(n= 5), and over the age of 18 (n= 5). Cardiac care teammembers
that indicated their cardiac clinic did not have an established tran-
sition programme (n= 9; 18.8%), or were unaware if a transition
programme existed (n= 2; 4.2%), reported their patients with
CHD begin to prepare for the transition to adult CHD care at
the following ages: 16 years of age (n= 2), 16–18 years of age (n
= 3), 18 years of age (n= 3), and over the age of 18 (n= 4).
There was a statistically significant relationship between the pres-
ence of a transition programme and the age in which cardiac teams
began preparing their patients for the transition to adult care,
χ2 (1, N= 46)= 7.22, p< .01. Cardiac clinics with a transition pro-
gramme were more likely to begin preparing patients aged 16 or
younger for the transition to adult care than were the cardiac clin-
ics without an established transition programme.

Barriers and facilitators to care

CHD providers were given an open-ended item to report an unre-
stricted number of barriers to the provision of psychosocial and
developmental care to patients with CHD and their families at their
respective clinics. Barriers to care were reported by 70.8% (n= 34)
of the participants. Regarding barriers, CHD providers most fre-
quently reported a lack of resources (n= 27; 79.4%) as a hindrance
to providing more complete psychosocial and developmental care
to their paediatric CHD patients. More specifically, a lack of per-
sonnel including psychologists and social workers (n= 9; 26.5%)
or other dedicated staff (n= 8; 23.5%) who would facilitate the
screening, referral, and/or provision of psychosocial and/or devel-
opmental care for their patients was noted. A lack of time (n= 5;
14.7%), money (n= 5; 14.7%), or appropriate screening tools
(n= 1, 2.9%) were also reported barriers to these services.
Additional barriers for optimal psychosocial and neurodevelop-
mental services for patients included the lack of a formal neurode-
velopmental programme (n= 5; 14.7%), low levels of institutional
support (n= 3; 8.8%), challenges identifying and/or communicat-
ing with appropriate healthcare providers in the patient’s commu-
nity (n= 4; 11.8%), problems with reimbursement for these types

Table 3. Psychosocial screening timepoints conducted by the outpatient cardiac team (N= 48).

Screening timepoint

Patients with an acyanotic
CHD

Patients with a cyanotic
CHD Parents

Frequency Percent Frequency Percent Frequency Percent

Around diagnosis 3 6.3% 3 6.3% 5 10.4%

Around surgery 3 6.3% 3 6.3% 4 8.3%

All follow-up appointments 5 10.4% 6 12.5% 0 0.00%

Yearly follow-up appointments 9 18.8% 10 20.8% 2 4.2%

Other

As needed 1 2.1% 1 2.1% 1 2.1%

Admissions 1 2.1% 1 2.1% 1 2.1%

Teenagers at follow-up appointments 1 2.1% 1 2.1% 0 0.0%

Table 4. Cardiac neurodevelopmental programme availability and referral
procedure.

Frequency Percent

Cardiac neurodevelopmental programme
or clinic (N= 48)

Yes 32 66.7%

No 16 33.3%

Cardiac neurodevelopmental programme referral
procedure (N= 32)

Patients are referred by inpatient care team
and contacted before being discharged

16 50.0%

Patients are referred by inpatient care team
and contacted after being discharged

5 15.6%

Other: Certain patients are automatically
referred, and others are referred as
needed by inpatient and outpatient care
team

4 12.5%

Outpatient care team makes referrals as
needed

4 12.5%

Eligible patients are automatically referred 2 6.3%

Did not know 1 3.1%

Table 5. Systematic neurodevelopmental screening and evaluation timepoints
for patients with CHD at high risk for developmental delays or disabilities
(N= 48).

Cyanotic CHD
High-risk acyanotic

CHD

Frequency Percent Frequency Percent

Ages screened and evaluated

9 months 19 39.6% 11 22.9%

18 months 15 31.3% 10 20.8%

24–30 months 15 31.3% 9 18.8%

3–5 years 12 25.0% 6 12.5%

11–12 years 6 12.5% 3 6.3%

Meeting AHA/AAP screening recommendations

All recommended
ages

4 8.3% 3 6.3%

All ages besides
11–12 years

5 10.4% 3 6.3%

AHA= American Heart Association; AAP= American Academy of Pediatrics.
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of services (n= 4; 11.8%), stigma surrounding mental health
(n= 2; 5.9%), parental lack of awareness or follow-through with
services (n= 2; 5.9%), and limited caseload in the neurodevelop-
mental clinic (n= 1; 2.9%).

CHD providers were also given an open-ended item to report
an unrestricted number of facilitators to the provision of psycho-
social and developmental care to patients with CHD and their fam-
ilies at their respective clinics. Facilitators to care were reported by
53.2% (n= 25) of the participants. CHD providers reported that
having a dedicated member or consultant responsible for psycho-
social/neurodevelopmental testing was one of the most helpful
facilitators in screening (n= 12; 48%). That said, very few institu-
tions felt they had dedicated professionals such as social workers
(n= 8; 32%), psychologists (n= 3; 12%), and nurse practitioners
(n= 1; 2%). Outpatient cardiac team members also reported that
the availability of an on-site neurodevelopmental clinic or pro-
gramme (n= 6; 24.0%), institutional support for developing neu-
rodevelopmental programmes (n= 4; 16.0%), CHD provider
awareness of psychosocial and neurodevelopmental issues (n= 3;
12.0%), high level of collaboration with general or developmental
paediatricians (n= 3; 12.0%), and electronic medical record auto-
reminders (n= 1; 2.9%) were factors aiding in the provision of
optimal psychosocial and neurodevelopmental services.

Discussion

The goal of the current study was to examine the psychosocial and
neurodevelopmental care routinely provided to children with
CHD and their families at outpatient cardiac clinics in North
America. Although recommendations have been outlined,21,31

and cardiac clinics participating in the Cardiac
Neurodevelopmental Outcome Collaboration recently reported
aspects of their neurodevelopmental care practices elsewhere,24

it is not known the degree to which cardiac care teams have been
able to implement these recommendations. Based off the sample of
48 CHD providers who provide outpatient care for children with
CHD in North American hospitals, there is a growing number of
centres with established, or interest in establishing, systematic neu-
rodevelopmental/transition screening and intervention pro-
grammes, though considerable barriers remain.

Children with CHD and their caregivers are at risk for psycho-
social difficulties.3–17 Multidisciplinary paediatric cardiology clinics
withmental health providers have been beneficial for improving the
psychosocial health of children with CHD33 and their parents.34

Unfortunately, our results indicate it can be difficult to establish a
dedicated mental health professional to be available to cardiology
clinics. Although most cardiac teams reportedly refer patients as
needed to psychology or social work, fewer than half routinely
screen patients and caregivers for psychosocial distress. Struemph
and colleagues35 found that incorporating a psychosocial screener
into outpatient cardiac follow-up visits was feasible and provided
caregivers an opportunity to discretely request an appointment with
mental health professionals. Cardiac teams with limited resources
(e.g., no psychology, social work, or accessible cardiac neurodevelop-
mental programme) that are striving to meet recommendations for
best practices may benefit from including psychosocial screenings
into routine cardiac outpatient follow-up care. Cardiac teams could
work to increase collaborations with patients’ primary care provid-
ers whomight be better equipped for placing referrals to community
mental health providers. Doing so may aid in the objective identi-
fication of patients and caregivers warranting referrals to

psychosocial services that might otherwise go missed by healthcare
providers and caregivers.35,36

In an effort to meet the neurodevelopmental needs of patients
with CHD, many cardiac clinics have developed formal follow-up
programmes for children with CHD.25,26 Routine neurodevelop-
mental screenings can lead to individualised academic and
social-emotional learning care plans and earlier intervention for
patients who may need additional services. Cardiac neurodevelop-
mental follow-up programmes were reported at 66.7% of cardiac
clinics that responded. Interestingly, only 43.8% of CHD providers
reported their cardiac team systematically screens and evaluates
children with CHD for developmental disabilities or delays.
Miller and colleagues24 assessed neurodevelopmental care practi-
ces at member institutions of the Cardiac Neurodevelopmental
Outcome Collaborative and found fewer than half of the respond-
ing cardiac neurodevelopmental follow-up programmes had stan-
dards for routine neurodevelopmental evaluations of children
older than 5 years of age. Thus, discordance between the reported
number of cardiac neurodevelopmental follow-up programmes
and cardiac teams conducting systematic neurodevelopmental
assessments may be reflective of cardiac teams lacking established
systematic neurodevelopmental protocols for managing their
patients with CHD.

The American Heart Association/American Academy of
Pediatrics 2012 guidelines21 recommend developmental screenings
and evaluations at 9 months, 18 months, 24–30 months, 3.5–5
years, and 11–12 years of age for children deemed high-risk of
developmental disabilities or delays. Overall, our results suggest
the majority of clinics are unable to provide neurodevelopmental
services as often as guidelines suggest, with majority of services
focusing on children under 5 years of age, similar to Miller and
colleagues’ findings.24 The current study further contributes to
the field’s understanding of neurodevelopmental care practices
as it identified disparities in the services provided to children with
cyanotic defects and acyanotic defects stratified as high-risk by the
American Heart Association/American Academy of Pediatrics
2012 guidelines.21 Patients with acyanotic defects stratified as
high-risk for neurodevelopmental concerns may be overlooked
when it comes to routine neurodevelopmental care. The small
number of cardiac clinics conducting routine neurodevelopmental
assessments in children older than 5 years of age and for children
with acyanotic defects is concerning as minor disabilities may go
unnoticed and untreated, potentially placing children with CHD at
a disadvantage as they try to function in school compared to their
same-aged peers.11

Based on our findings, it appears that a gap remains between
published neurodevelopmental evaluation recommendations and
clinical practices. CHD providers reported a lack of resources as
the most common barrier to implementing routine psychosocial
and neurodevelopmental care practices. To address the disparities
in resources across cardiac neurodevelopmental programmes, the
Cardiac Neurodevelopmental Outcome Collaborative published
systematic neurodevelopmental assessment protocols and devel-
oped an extended assessment battery and core assessment bat-
tery.22,23 This framework is very helpful for systematic,
evidence-based batteries to be used to identify neurodevelopmen-
tal concerns for children with CHD; however, a barrier for pro-
grammes may be the need for qualified healthcare providers
(e.g., typically developmental paediatricians, neuropsychologists,
psychologists) to implement these protocols.22,23 Cardiac clinics
without infrastructure in place to conduct systematic neurodeve-
lopmental assessments have a concrete framework to strive
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towards that can reduce variability in procedures across pro-
grammes.24 When developing funding proposal and seeking insti-
tutional support, cardiac clinics could reference the specific
resources needed to administer the core assessment battery to
guide and justify their request.22,23 Additional research is needed
to better understand methods for improving the institutional sup-
port to cardiac clinics striving to develop cardiac neurodevelop-
mental programmes and meet clinical recommendations.

The American Heart Association recommends cardiac clinics
establish paediatric to adult transition of care programmes that
provide children with CHD the skills needed to manage their
healthcare needs continuously and independently (e.g., disease-
related knowledge, communication skills, decision making).31

Nearly three-quarters of the cardiac clinics represented within this
sample were reported to have a programme in place to prepare for
and guide the transition from paediatric to adult CHD care, which
is an improvement from the 33% reported in a sample of 69 cardiac
clinics examined a decade ago.30 Additionally, clinics with an
established transition programme appear to be more in line with
transition preparation recommendations than clinics without a
transition programme. Specifically, patients treated at cardiac clin-
ics with established transition programmes were more likely to
begin preparing for the transition to adult care at or before the
age of 16 than patients treated at clinics without an established pro-
gramme. Interventions aiming to improve transition readiness in
patients with mild to severe CHD appear to be promising as they
have been found to increase transition readiness, decrease lapses in
care,37 and improve overall psychosocial quality of life.38

Several study limitations should be noted. First, themeasure used
in this study was self-created, though this was necessary as no mea-
sure was available for assessing this information. Next, the sample is
comprised of self-report data from one CHD provider from each
cardiac clinic. No confirmatory data such as observation in the clin-
ics or patient reports were obtained. Althoughmuch work was done
to ensure good representation of cardiac care clinics, these efforts
were met with some challenges. To our knowledge, there is not a
publicly accessible and independently validated database inclusive
of all paediatric cardiology facilities in North America. The
American College of Cardiology’s CHD directory of 173 cardiac
clinics located inNorthAmericawas utilised as the sample of eligible
clinics for this study, which narrowed to 83 as paediatric clinics.
However, the information listed in this directory is self-reported
by clinics and not confirmed by the American College of
Cardiology. We made our best efforts to secure answers from as
many institutions as we could identify as paediatric centres from this
list but acknowledge that there are likely differences in practices and
perspectives in centres not included on the American College of
Cardiology clinic directory. Despite these obstacles, respondents
were CHD providers from geographically diverse regions of the
United States and Canada and represented 43.8% (n= 48) of the
estimated 114 paediatric hospitals that provide outpatient services
to children with CHD via a cardiac clinic.

Additional research is needed to further identify ways in which
clinics can be assisted as they strive to establish care services based
on the published guidelines and recommendations in the litera-
ture.21–23,31 Cardiac clinics across North America that have multi-
disciplinary cardiac teams, cardiac neurodevelopmental
programmes, and transition of care programmes in place should
consider clinical publications and quality improvement projects
regarding the effects of these services on patient outcomes and
how to best advocate for institutional support for these

programmes. Doing so may facilitate the development of these ser-
vices and programmes at other cardiac clinics.

Conclusions

In summary, psychosocial, neurodevelopmental, and transitional
care practices are highly varied across the 48 cardiac clinics repre-
sented in the study, which indicates inconsistent care is provided to
patients with CHD and their parents in North America. While
published guidelines and recommendations have aided in develop-
ing a framework for best care practices, cardiac teams are identi-
fying many barriers to establishing these protocols in current
practices. Clinics seem to be doing well in areas of neurodevelop-
mental management of young children with CHD and establishing
paediatric to adult transition of CHD care programmes. Additional
support is needed to improve the neurodevelopmental manage-
ment of school-aged and adolescent children with CHD and the
integration of psychosocial services during routine cardiac outpa-
tient care.
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