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ABSTRACT

Problem: Advances in treatment and therapy for children with chronic cardiac conditions have extended their life
expectancy. Risk-taking behavior among adolescents requires further exploration. Researchers conducted a scop-
ing review to address a literature gap specific to risk-taking behavior among adolescents with chronic cardiac
conditions.

Eligibility criteria: Sources were limited to (1) human subjects, (2) English language or translatable to English,
(3) adolescents without age restrictions, (4) all research designs and (5) presence of a chronic cardiac condition.
Sample: Searches of six electronic databases (CINAHL Plus Full Text, PubMed, Web of Knowledge, Scopus,
ProQuest and Grey Literature Report) were conducted to verify the empirical literature between 1975 and
2018. Seventeen sources were included in this review.

Results: Among the 17 sources, 12 sources examined risk-taking behavior by self-report among adolescents with
chronic cardiac conditions. Tobacco, alcohol and/or other drug use and physical inactivity were the most preva-
lent risk-taking behaviors identified through this review.

Conclusions: Findings from this scoping review describe the types of risk-taking behaviors that adolescents with
chronic cardiac conditions are engaging in, highlight similarities when compared to other types of chronic con-
ditions, and serve as a foundation for future research among this population.

Implications: Discussion of risk-taking behaviors should be integrated into each healthcare encounter beginning
in early adolescence and continuing through transition to adulthood and adult health care. Qualitative research
studies may serve as an effective method by which to explore risk-taking behavior among adolescents with

chronic cardiac conditions in greater detail.

© 2019 Elsevier Inc. All rights reserved.

Introduction

Chronic cardiac conditions may be congenital, acquired, or idio-
pathic. Each variation has a unique impact on a child's transition into ad-
olescence. Congenital Heart Disease (CHD) and cardiomyopathies are
the most common causes of cardiac failure among children. Other
causes include arrhythmias, infections, or disease processes that cause
high cardiac output (Masarone et al., 2017). Management of cardiomy-
opathies and other types of acquired or idiopathic cardiac conditions
can be complex, based on variations in the severity of associated ar-
rhythmia and heart failure (Yuan, 2018). Most children with cardiomy-
opathy or other types of mild to moderate cardiac dysfunction can be
successfully managed with medical therapies (Masarone et al., 2017).

CHD, on the other hand, is best managed with planned, corrective or
palliative surgical intervention (Masarone et al., 2017). The first
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successful repair of a congenital heart defect occurred in 1953, marking
an evolution of treatment and therapies that have extended life expec-
tancy, even for the most complex defects (Triedman & Newburger,
2016). Each year, approximately 10,000 children born with CHD require
surgical intervention, and 85% to 90% will survive into adulthood
(Triedman & Newburger, 2016). In 2000, the first survivors of the Nor-
wood procedure for Hypoplastic Left Heart Syndrome (HLHS) reached
adulthood, marking the first time in history that adult CHD patients
outnumbered children with the same diagnosis (Lacina, 2009). In-
creased survival rates, along with advances in treatment modalities,
allow for more adolescents to manage their chronic cardiac condition
in the home setting. Return to school and social activities is encouraged
as part of transition into adolescence, adding an additional layer of com-
plexity in treatment and management (Berg, Snell, & Mahle, 2007;
Birks, 2018; Birnbaum et al., 2015; Conway et al., 2016; D'Alessandro
et al., 2012; Rossano et al., 2016; Stein et al., 2016; Triedman &
Newburger, 2016).

Adolescence is marked by the onset of physiologically normal pu-
berty and culminates when adult behavior and identity is recognized
and accepted; its end is not clearly demarcated (Adolescent Health
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Committee, 2003). Adolescence is a volitional time, often impacted by
social and cultural norms (Arnett, 2000). Risk-taking, an expected part
of adolescent development, is essential for growth and maturation.
Risky sexual behavior, substance abuse and violent acts are a health
concern for all adolescents, including those with chronic cardiac condi-
tions (Kaufman, 2006; Suris, Michaud, Akre, & Sawyer, 2008).

Adolescents may have decreased knowledge of their cardiac diagno-
sis, requirements for routine follow-up, activity recommendations or
restrictions, and health risks, including ones that are sexual or reproduc-
tive in nature (Uzark et al., 2015). Routine cardiac care may focus on
treatment compliance to preserve cardiovascular health, however, ad-
dressing risk-taking behavior as part of normal adolescent development
is an essential component of modern management (Barsell, Everhart,
Miadich, & Trujillo, 2018; Kaufman, 2006; Kunz et al., 2014; Pilapil &
Delaet, 2015; Reid, Irvine, McCrindle, Sananes, & Ritvo, 2004;
Rianthavorn et al., 2004).

The availability of advanced therapies may encourage adolescents to
downplay, forget, or ignore their condition because they feel healthy,
and are able to receive treatment in an outpatient setting instead of
the hospital, minimizing disruption to daily routines. Moreover, adoles-
cents with cardiomyopathies may be asymptomatic or undiagnosed
until they reach adolescence (Ellims, 2017). They may demonstrate a
normal outward appearance, and identify and connect better with
their peers, yet still feel anger or resentment towards their condition
(Kaufman, 2006).

Scientists have conducted research specific to risk-taking behaviors
among healthy adolescents and adolescents with chronic health condi-
tions (Leelathipkul & Arunakul, 2018; Suris et al., 2008; Weitzman,
Ziemnik, Quian, & Levy, 2015). Risk-taking behavior in the presence of a
chronic cardiac condition may increase the likelihood of clinical complica-
tions from treatment non-compliance or adverse events (Barsell et al.,
2018; Engelman et al., 2017; Kunz et al., 2014; Pilapil & DeLaet, 2015;
Reid, Webb, McCrindle, Irvine, & Siu, 2008; Reid et al, 2004,
Rianthavorn, Ettenger, Malekzadeh, Marik, & Struber, 2004;). Reid,
Webb, et al. (2008) cite the need for additional research exploring risk-
taking behavior among adolescents with chronic cardiac conditions.

Rationale

We conducted a scoping review, a comprehensive systematic meth-
odology that considers various types of existing literature to examine
existing evidence and map key concepts specific to risk-taking behavior
in adolescents with chronic cardiac conditions (Peters et al., 2015). This
literature review methodology was based on the framework by Arksey
and O'Malley (2005), the recommendations from Levac, Colquhoun,
and O'Brien (2010) and guidelines from the Joanna Briggs Institute
(Peters et al., 2015), all of which informed the development of the
PRISMA extension for scoping reviews (PRISMA ScR) (Tricco et al.,
2018). The scoping review process involved the following steps: 1) es-
tablish scoping questions, 2) develop a search strategy that incorpo-
rated refereed material as well as grey literature, 3) execute searches
of selected databases using key terms specific to risk-taking behavior
among adolescents, 4) review all abstracts and grey literature returned
through searches for relevance to scoping questions, 5) select sources
that met inclusion criteria for thorough review, 6) chart data specific
to risk-taking behaviors among adolescents with chronic cardiac condi-
tions, and 7) collate, summarize and report the results, including impli-
cations for policy, practice and future research.

Objectives

The purpose of this scoping review was to address a literature gap
specific to risk-taking behavior among adolescents with chronic cardiac
conditions. The first objective was to describe the risk-taking behaviors
among adolescents with chronic cardiac conditions. The second objec-
tive was to map concepts of risk-taking behavior among adolescents

with chronic cardiac conditions and compare results with the six
health-risk behaviors in the Youth Risk Behavior Survey (YRBS). The
scoping questions were: 1) What are the risk-taking behaviors among
adolescents with chronic cardiac conditions? and 2) How do the risk-
taking behaviors of adolescents with chronic cardiac conditions com-
pare to the YRBS health-risk behaviors?

Methods
Eligibility criteria

The search strategy was refined through iterative discussion among
authors and in consultation with a local expert on risk-taking behavior
among adolescents. The sources were limited to: 1) human subjects,
2) English language or translatable to English, 3) adolescents without
age restrictions, 4) all research designs and 5) presence of a chronic con-
dition. All peer reviewed, published literature meeting criteria was
screened for eligibility. Abstracts were excluded from the scoping re-
view if the primary population focused on: 1) adults, 2) mental health
disorders, 3) pain as the primary chronic condition, 4) chronic condi-
tions secondary to risk-taking behavior, and 5) healthy populations.

Information sources and search strategy

Searches of six electronic databases (CINAHL Plus Full Text, PubMed,
Web of Science, Scopus, ProQuest and Grey Literature Report) were con-
ducted to verify the empirical literature through 2018. We chose not to
limit publication date due to the known gap in literature specific to risk
taking behaviors among adolescents with chronic cardiac conditions.
The earliest record found was published in 1979, and the most recent
in 2018. Medical subject heading (MEsH) keywords used in each search
were: adolescents, teenagers, young adults, teen, youth, heart failure,
cardiac failure, chf, chronic heart failure, congestive heart failure, risk-
taking behavior, and risky behavior. Attempts were made to contact au-
thors whose work may have been updated after publication or dissem-
ination. See Appendix A for full search strategy.

The initial search of databases resulted in 932 records. Two addi-
tional sources were added after review of relevant reference lists. Nine
hundred and two sources remained after the removal of duplicates.
One hundred and two sources were included in the first stage of screen-
ing of titles and abstracts. Forty-three sources progressed to full-text
screening. Based on our eligibility criteria, 17 sources were included in
this review (see Fig. 1).

Data charting process

Data from eligible sources were charted in a two-stage screening
process using a standardized tool developed for this review. The
charting document captured key elements from each source, docu-
mented risk-taking behaviors, measurement scales and main findings.
Charting was an iterative process, and the document was expanded in
the second stage of full-text screening to abstract the origin of each
source, sample size, setting, presence of a chronic cardiac condition,
measures, and findings for included sources. Full-text screening was
completed independently by the first two authors, and conflicts were
resolved through discussion and consensus. If unable to reach consen-
sus, the third author was consulted to determine inclusion.

Data items

The authors defined “chronic cardiac condition” as having at least
one of the following conditions for a period of three months or longer:
1) CHD; 2) inflammatory heart disease (cardiomyopathy, pericardial
disease, and valvular disease); 3) heart failure; 4) arrhythmias and
5) rheumatic heart disease (Adams, Kirzinger, & Martinez, 2013;
World Heart Federation, n.d.).
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Fig. 1. Identification of sources in scoping review.

We categorized risk-taking behavior based on the 2017 YRBS prior-
ity health-risk behaviors: 1) unintentional injury/violence; 2) tobacco;
3) alcohol/other drugs; 4) sexual behaviors including unintended preg-
nancy, HIV and STI; 5) unhealthy diet; and 6) physical inactivity (Kann
etal., 2018). The YRBS was developed by the Centers for Disease Control
and Surveillance in the 1990s to monitor health behaviors that contrib-
ute to the leading causes of death, disability or social problems among
youth in the US. The YRBS is a major source of nationally representative
information about adolescent health risk and protective behaviors, and
is comparable among subpopulations of youth (Kann et al., 2018).

Quality of evidence

The strength and quality of evidence was appraised using and the
Johns Hopkins Nursing EBP Evidence Level and Quality Guide (Dang &
Dearholt, 2017).

Synthesis of results

Results were synthesized based on study design and outcome, origin
and year of publication, type of risk-taking behavior, participant age,
and type of chronic cardiac condition. Table 1 provides an expanded
summary of articles from the United States and Canada, sequenced in
reverse chronological order, about risk-taking behavior among adoles-
cents with chronic cardiac conditions. Appendix B includes a summary
of articles from other countries. Additional synthesis of the risk-taking
behaviors described among adolescents with chronic cardiac conditions
by author and year is detailed in Table 2.

Results
Characteristics of included studies
Fourteen sources employed quantitative, descriptive, survey meth-

odology (Barsell et al., 2018; Chen et al., 2007; Engelman et al., 2017;
Goossens et al., 2013; Goossens et al., 2015; Gubelmann et al., 2018;

Kendall et al., 2007; Kunz et al., 2014; Lesch et al., 2014; Luyckx et al.,
2011; Massin et al., 2007;Reid et al., 2004; Reid, Siu, et al., 2008; Reid,
Webb, et al., 2008). One source utilized descriptive mixed methods
(Stilley et al., 2006). Two sources were non-research based descriptions
of risk-taking behaviors among adolescents with chronic cardiac condi-
tions (Dobbels et al., 2005; Pilapil & DeLaet, 2015). Seven sources were
from the US (n = 4) (Barsell et al., 2018; Kunz et al., 2014; Pilapil &
Delaet, 2015; Stilley et al., 2006) and Canada (n = 3) (Reid et al,,
2004; Reid, Siu, et al., 2008; Reid, Webb, et al., 2008). Eight sources
were published between 2013 and 2018 (Barsell et al., 2018;
Engelman et al., 2017; Goossens et al., 2013; Goossens et al., 2015;
Gubelmann et al., 2018; Kunz et al., 2014; Lesch et al., 2014; Pilapil &
DelLaet, 2015).

Characteristics of included samples

Thirteen sources examined risk-taking or health-risk behaviors
among adolescents with CHD (Goossens et al., 2013; Goossens et al.,
2015; Kendall et al., 2007; Lesch et al., 2014; Luyckx et al., 2011;
Massin et al., 2007; Pilapil & DeLaet, 2015; Reid et al., 2004; Reid, Siu,
et al., 2008; Reid, Webb, et al., 2008), Rheumatic Heart Disease
(Engelman et al., 2017), and heart transplant recipients (Dobbels
et al,, 2005; Stilley et al., 2006). The exact type of chronic cardiac condi-
tion was unspecified in three sources (Barsell et al., 2018; Gubelmann
et al,, 2018; Kunz et al., 2014). One source compared health promoting
behavior among adolescents with CHD and those without (Chen et al.,
2007).

Participant age ranged between 7 (Kendall et al,, 2007) and 37 years
(Barsell et al., 2018). The most common range was between 14 and
19 years of age (n = 5) (Engelman et al., 2017; Goossens et al., 2013;
Goossens et al., 2015; Kunz et al., 2014; Luyckx et al., 2011). Two sources
did not specify an age range (Dobbels et al., 2005; Pilapil & DeLaet,
2015). Two sources recruited specific samples comprised of college stu-
dents (Barsell et al., 2018), or mother-daughter dyads (Kunz et al.,
2014).

Characteristics of risk-taking behaviors

Thirteen sources cited behaviors consistent with the six priority cat-
egories of risk-taking behavior in the YRBS (Chen et al., 2007; Goossens
etal, 2013; Goossens et al.,, 2015; Gubelmann et al., 2018; Kendall et al.,
2007; Kunz et al., 2014; Luyckx et al., 2011; Massin et al., 2007; Pilapil &
Delaet, 2015; Reid et al., 2004; Reid, Siu, et al., 2008; Reid, Webb, et al.,
2008; Stilley et al., 2006). Four sources cited substance abuse as risk-
taking behavior (Barsell et al., 2018; Gubelmann et al., 2018; Luyckx
et al,, 2011; Reid et al., 2004). Additional risk-taking behaviors were
specific to poor oral hygiene (Chen et al., 2007; Goossens et al., 2015;
Reid, Webb, et al., 2008); antisocial behavior (Goossens et al., 2013;
Gubelmann et al., 2018; Luyckx et al., 2011); medication or treatment
non-compliance (Dobbels et al., 2005; Engelman et al., 2017; Reid
et al., 2004); missed appointments, tattoos and piercings (Stilley et al.,
2006); and excessive internet use, and excessive gambling
(Gubelmann et al., 2018).

Twelve sources examined self-reported risk-taking behavior (Chen
et al., 2007; Engelman et al.,, 2017; Goossens et al., 2013; Goossens
et al.,, 2015; Gubelmann et al., 2018; Kendall et al., 2007; Luyckx et al.,
2011; Massin et al., 2007; Reid et al., 2004; Reid, Siu, et al., 2008; Reid,
Webb, et al., 2008; Stilley et al., 2006). Tobacco and/or alcohol and
other drug use was predominant among self-reported behaviors in
seven sources (Goossens et al, 2013; Goossens et al, 2015;
Gubelmann et al., 2018; Luyckx et al., 2011; Massin et al., 2007; Reid,
Webb, et al., 2008; Stilley et al., 2006). Physical inactivity was prevalent
among self-reported behaviors in four sources (Goossens et al., 2015;
Kendall et al., 2007; Massin et al., 2007; Stilley et al., 2006), along with
unhealthy diet in three sources (Gubelmann et al., 2018; Massin et al.,
2007; Stilley et al., 2006). Sexual behaviors including unintended
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Table 1
Expanded summary of risk-taking behavior among adolescents with chronic cardiac conditions in the United States (US) and Canada (ascending order).
Author Country Purpose Total N Study design Surveys and Risk-taking Findings specific to risk-taking
(year) (n = cardiac) (Strength/quality instruments behaviors behavior
ranking)?
Barsell et al.  US Examine impact of N =147 Quantitative All Aspects of Health ~ Substance use Higher levels of self-efficacy and
(2018) health literacy and (n=6) descriptive, Literacy Scale, health literacy are significantly
health efficacy on predictive Chronic Disease associated with general health
college students with (3/B) Self-efficacy Scale, behavior, wellness maintenance, and
chronic conditions Health Behaviors fewer substance abuse behaviors
(heart condition) Questionnaire
Pilapil & us Explore health risks  n/a Literature Review Not applicable Tobacco, Routine screening for alcohol,
DeLaet among adolescents (5/B) alcohol or other substance abuse, and drug use
(2015) and young adults drugs, and sexual Females- increased risk for
with special health behaviors cardiovascular complications
care needs, during pregnancy
including CHD?
Kunz et al. us Examine how N =68 Quantitative Researcher Tobacco, alcohol or ~ 44% (n = 30) report alcohol use
(2014) peer/parent norms (n=19) descriptive, developed survey other drugs 15% (n = 10) report tobacco use
or personal beliefs predictive incorporating items Significant correlation between
about substance use (3/B) from other study acceptability of substance abuse
influence use among instruments personal beliefs and intention to
female adolescents including but not engage in future alcohol use
with chronic limited to alcohol Personal beliefs, peer and parent
medical conditions and tobacco use norms, combined to account for
(cardiac condition) items from National significant variance in current
Longitudinal Study alcohol and tobacco use
of Adolescent
Health Survey
Reid, Siu, Canada  Examine sexual (n=321) Quantitative Items from the Sexual behaviors: Sexual activity < peers:
McCrindI- practices of descriptive, NCHRBS"” not using birth Adolescents 14% (n = 19) and
e, Irvine, adolescents and correlational control, using young adults 48% (n = 19)
and Webb young adults with (3/A) alcohol in 36% (n = 70) young adults and
(2008) CHD focusing on conjunction with 72% (n = 93) adolescents who
risky sexual sex, and multiple were sexually active engaged in >1
behaviors partners risky behavior
Females concerns- fertility and
pregnancy effects; more likely to
have more than one partner; use
alcohol and drugs with sex
No gender differences in
contraception
Reid, Webb, Canada  Examine frequency (n=328) Quantitative NCHRBS; Youth Risk  Tobacco, alcohol or Reported Substance use: young
et al. of substance use and descriptive, Behavior other drugs, and adult- -54% (n = 107) and
(2008) oral hygiene among correlational Surveillance poor oral hygiene adolescents- 28% (n = 37)
adolescents and (3/A) System; Excellent oral hygiene: Only 15%
young adults with Dental health (n=150)
moderate to behaviors No difference in smoking and
complex CHD questions; marijuana compared with healthy
SF-36¢; Family controls
Adaptability and Lifetime use of illicit drugs and
Cohesion Evaluation alcohol: > among young adults with
Scales-III CHD than US college students
Stilley et al.  US Examine the (n =27 phase 1; Mixed Methods Researcher adapted  Tobacco, alcohol or Phase 1 (Quantitative)
(2006) relationship n = 9 phase 2) descriptive questionnaire about  other drugs, Smoked: 11% (n = 3)
between high risk (3/A) adherence; unhealthy diet, Street Drugs: 11% (n = 3)
behaviors, Sentence physical inactivity, Dietary challenges: 37% (n = 10)
adherence and Completion Test; body piercing, Exercised infrequently:
maturity among Beck 2 Depression tattoos, medication ~ 89% (n = 24)
adolescent heart Inventory; adherence, and > 2 body piercings: 26% (n = 7)
recipients Spielberger treatment Tattoos: 33% (n =9)
State-Trait Anxiety non-compliance Missed Medications: 63% (n = 17)
Inventory; Missed appointments: 67% (n =
State-Trait Anger 18)
Scale 2 Phase 2 (Qualitative):
Six themes: trust, family support,
social connections, outlook on life,
life goals, and ability to change.
Reid et al. Canada  Examine CHD (n = 360) Quantitative Standardized Substance abuse 47% (n = 170) transferred success;
(2004) prevalence and predictive, cross- questionnaires (not and treatment Correlated with1) no substance
successful transfer sectional, named) non-compliance use, 2) antibiotic prophylaxis, 3)
to adult care prevalence SF-36 independent at follow-up
(3/A)

T &

¢ Short Form 36.

o

Congenital Heart Disease.
National College Health Risk Behavior Survey.

Johns Hopkins Nursing Evidence Based Practice Strength and Quality Ranking (Strength: 3 = Non-experimental study, 5 = Non-research evidence; Quality: A = high, B = good).
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Table 2
Synthesis of risk-taking behaviors, sample age and study design among adolescents with
chronic cardiac conditions.

Risk taking Author (year) Sample  Design
behavior age
(years)
Unintentional Gubelmann, Berchtold, Akre, 15-24 Quantitative
Injury/Violence® Barrense-Dias, and Suris (2018)
Tobacco® Goossens et al. (2015) 14-18 Quantitative
Kunz et al. (2014) 14-19 Quantitative
Luyckx, Goossens, Missotten, and 14-18 Quantitative
Moons (2011)
Reid, Webb, et al. (2008) 16-20 Quantitative

Massin, Hovels-Gurich, and Seghaye 3-18 Quantitative

(2007)

Stilley et al. (2006) 15-31 Mixed
Methods

Pilapil and DeLaet (2015) none Literature

specified Review

Alcohol/Other Goossens et al. (2015) 14-18 Quantitative
Drugs® Kunz et al. (2014) 14-19 Quantitative
Goossens et al. (2013) 14-18 Quantitative
Luyckx et al. (2011) 14-18 Quantitative
Reid, Webb, et al. (2008) 16-20 Quantitative
Stilley et al. (2006) 15-31 Mixed
Methods
Pilapil and DeLaet (2015) none Literature

specified Review
Sexual Behaviors™ Reid, Siu, et al. (2008) 16-20 Quantitative
b Pilapil and DeLaet (2015) none Literature
specified Review

Unhealthy Diet® Gubelmann et al. (2018) 15-24 Quantitative
Chen et al. (2007) 11-18 Quantitative
Massin et al. (2007) 3-18 Quantitative
Stilley et al. (2006) 15-31 Mixed
Methods
Physical Goossens et al. (2015) 14-18 Quantitative
Inactivity® Chen et al. (2007) 11-18 Quantitative
Kendall, Parsons, Sloper, and Lewin ~ 7-17 Quantitative
(2007)
Massin et al. (2007) 3-18 Quantitative
Stilley et al. (2006) 15-31 Quantitative
Categorical Barsell et al. (2018) 18-37 Mixed
Behaviors® Methods
Gubelmann et al. (2018) 15-24 Quantitative
Lesch, Specht, Lux, Frey, and Utens ~ 10-30 Quantitative
(2014)
Goossens et al. (2013) 14-18 Quantitative
Luyckx et al. (2011) 14-18 Quantitative

Reid et al. (2004) 18-21 Quantitative

Other Behaviors® ~ Gubelmann et al. (2018) 15-24 Quantitative
Engelman et al. (2017) 14-19 Quantitative
Goossens et al. (2015) 14-18 Quantitative
Goossens et al. (2013) 14-18 Quantitative
Luyckx et al. (2011) 14-18 Quantitative
Reid, Webb, et al. (2008) 16-20 Quantitative
Chen et al. (2007) 11-18 Quantitative
Massin et al. (2007) 3-18 Quantitative
Reid et al. (2004) 18-21 Quantitative
Stilley et al. (2006) 15-31 Mixed

Methods
Dobbels, Van Damme-Lombaert, none Literature

Vanhaecke, and De Geest (2005) specified review

2 Risky behavior categories of the Youth Risk Behavior Surveillance (YRBS).

b Sexual behaviors include the following: unintended pregnancy, HIV and STI, not using
birth control, using alcohol in conjunction with sex, and multiple partners.

¢ Categorical behaviors include the following: substance abuse, risky or risk-taking
behaviors.

4" Other non-YBRS behaviors include the following: dental hygiene, medication and/or
treatment non-compliance, excessive gambling, excessive internet use, anti-social behav-
ior and/or social support; stress management; life appreciation; body piercing; tattoos.

pregnancy, HIV and STI were prevalent among self-reported behaviors
in one source (Reid, Siu, et al., 2008), and violence/violent acts was re-
ported in one source (Gubelmann et al., 2018).

Sources that did not examine self-reported risk-taking behavior in-
stead: 1) considered how risk-taking behavior influences health

literacy, self-efficacy, peer and parent norms and/or personal beliefs
(Barsell et al., 2018; Kunz et al., 2014); 2) investigated the level of
disease-specific knowledge in children, adolescents and young adults
in the context of risk-taking behavior (Lesch et al., 2014); and 3) pro-
vided an overview or background specific to risk-taking behaviors
among adolescents with chronic cardiac conditions (Dobbels et al.,
2005; Pilapil & DeLaet, 2015).

Discussion

The purpose of this scoping review was to address a gap in the liter-
ature specific to risk-taking behavior among adolescents with chronic
cardiac conditions. Through concept mapping, we validated that adoles-
cents with chronic cardiac conditions engage in two categories of risk-
taking: 1) behavior consistent with the six categories defined in the
YRBS, and 2) other types of risk-taking behavior that are common
among adolescents with chronic conditions. Limited publications exist
specific to describing risk-taking behavior among adolescents with
chronic cardiac conditions.

Quality of evidence

The quality of included sources was moderate, with 58% (n = 10)
ranked A (high) and 42% (n = 7) ranked B (good) (Table 1; Appendix
B). Sources were ranked A if authors had more than one publication in-
cluded in this review, or whose findings built upon prior evidence. The
overall strength of sources was moderate, with 88% (n = 15) ranked at
Level 3 (non-experimental study) and 12% (n = 2) ranked at Level 5
(experiential and non-research evidence, such as a literature review).
The quality of sources was deemed sufficient to satisfy the objectives
of this scoping review.

Included studies

The body of literature in this scoping review includes descriptive re-
search conducted with small to moderate convenience samples of ado-
lescents with a broad range of chronic cardiac conditions. Over half of
the studies deployed quantitative survey methodology, supporting the
need for additional studies that are prospective and/or that use qualita-
tive methodology to better understand the factors that contribute to
risk-taking behavior among adolescents with chronic cardiac condition
(Lesch et al., 2014; Reid, Webb, et al., 2008). The proportion of male and
female adolescent subjects was generally equivalent except for one
study, which focused on mother-daughter dyads (Kunz et al.,, 2014).

The definition of risk-taking behaviors varied within the
reviewed articles. Researchers often used more than one instrument
to measure self-reported risk-taking or health behaviors, confirming
that there is no single tool that is considered a “gold standard” for
assessing risk-taking behaviors among adolescents with chronic car-
diac conditions. Questions from the YRBS were used to assess risk-
taking or health risk behaviors among adolescents and young adults
with CHD in one study (Reid, Webb, et al., 2008), and Goossens et al.
(2013) described using the YRBS as a framework to develop ques-
tions for the HBS-CHD.

Three studies analyzed risk-taking behavior using the HBS-CHD
(Goossens et al.,, 2013; Goossens et al.,, 2015; Luyckx et al., 2011), devel-
oped by Luyckx et al. (2011) to support the clinical assessment of health
risk behaviors in people with CHD. The HBS-CHD is based on existing in-
struments assessing health risk behaviors in adolescents, including the
Health Behavior Scale (HBS), YRBS, and Alcohol Use Disorders Identifi-
cation Test (AUDIT), and includes items that could potentially indicate
worsening outcomes in individuals with CHD (Goossens et al., 2013).
The HBS-CHD has been deemed reliable and valid for use in assessing
health risk behaviors among adolescents with CHD, and is used in re-
search describing how disease-related knowledge and risk-taking be-
haviors evolve during the transition from adolescence into adulthood
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(Goossens et al., 2013; Goossens et al., 2015). A version of the HBS-CHD
is available for use in the United States (Goossens et al., 2013; P. Moons,
personal communication, January 2, 2019).

Two studies surveyed health promoting behaviors (e.g. healthy diet,
regular exercise) among adolescents with chronic cardiac conditions
and their healthy peers (Chen et al., 2007; Gubelmann et al., 2018).
For the purposes of this review, we considered low levels of health be-
haviors and externalizing behaviors as subsets of risk-taking behaviors,
despite not identifying health behaviors, health promotion, or externaliz-
ing factors as key search terms. Health promoting behaviors among ad-
olescents with chronic cardiac disease were similar when compared to
their healthy peers (Chen et al., 2007; Gubelmann et al., 2018). The
presence of a chronic cardiac condition did not prevent adolescents
from engaging in poor health behaviors (Gubelmann et al., 2018) that
could increase their risk of developing acquired cardiovascular disease
during adulthood (Harris et al., 2018).

Included samples

The age range of subjects in the selected studies was seven to
31 years. Due to lack of reporting of mean/median age in several of
the studies, we were unable to calculate a grand mean/median of this
literature. The American Academy of Pediatrics considers a person ado-
lescent if they are between the ages of 11 and 21, and differentiates be-
tween early (ages 11 to 14), middle (ages 15 to 17), and late (ages 18 to
21) adolescence (Hagan, Shaw, & Duncan, 2017). Yet, inconsistencies in
the definition of adolescence exist, due to arbitrarily set chronological
thresholds that are subject to wide variability (Adolescent Health
Committee, 2003). Arnett (2000) has coined the term emerging adult-
hood, encompassing people between the ages of 18 and 25. Additional
definitions include the period between the ages of 10 and 19 years old
(Adolescent Health Committee, 2003). We refrained from limiting our
search terms based on any specific age range due to the variety of oper-
ational definitions of adolescence. We included one study in this review
that sampled college students between the ages of 18 and 37 (Barsell
et al., 2018), and another study that sampled children and young people
with CHD (Kendall et al.,, 2007), supporting the broad age range among
adolescents in our body of literature.

Risk-taking behaviors

Findings from this scoping review continue to support the premise
that risk-taking behaviors among adolescents with chronic cardiac con-
ditions fit into the six categories of the YRBS. Tobacco, alcohol and/or
other drug use and physical inactivity were the three most prevalent
risk-taking behaviors identified, and were included in the development
and validation of the HBS-CHD (Goossens et al., 2013; Goossens et al.,
2015). Although adolescents with CHD report lower rates of smoking
than their healthy peers, tobacco use (along with alcohol and other
drug use) increases their risk of cardiovascular compromise (Harris
et al., 2018; Pilapil & DeLaet, 2015) and mortality (Engelfriet et al.,
2008). Reid, Webb, et al. (2008) found that adolescents with chronic
cardiac conditions engaged in substance use at comparable or lower
rates than their healthy peers, however, Massin and colleagues (2007)
identified a high prevalence of tobacco use (including exposure to
second-hand smoke) among their study population. Controlling or
overprotective parenting styles may contribute to tobacco, alcohol,
and/or other drug use (Luyckx et al., 2011; Reid, Webb, et al., 2008).
Of greater concern is that, despite perceptions of increased risk associ-
ated with continued tobacco use, adolescents often continue to engage
in the behavior into adulthood (Reid, Webb, et al., 2008).

Adolescents who demonstrate lower levels of maturity, self-efficacy
and/or health literacy may be more prone to engage in risk-taking be-
haviors (Barsell et al., 2018; Stilley et al., 2006). Stilley et al. (2006) de-
scribe less mature adolescents as having a higher potential for non-
adherence with post-transplant exercise regimens. When combined

with unhealthy dietary practices, these findings are clinically significant.
Massin et al. (2007) reported that parents of adolescents with chronic
cardiac conditions and dietary deficiencies believed that their child en-
gaged in less physical activity than their healthy peers. These behaviors
may be attributed to real and perceived beliefs about limitations on
physical activity and concerns for altered growth and nutrition that re-
sult in higher calorie, less nutrient-dense intake (Harris et al., 2018).
Combined dietary non-adherence and low activity levels may increase
the risk of additional modifiable cardiac risk factors, including athero-
sclerosis, among adolescents with chronic cardiac condition (Harris
et al., 2018; Massin et al., 2007). Additionally, Kendall et al. (2007)
found that 65% of their study population were unaware of their recom-
mended level of physical activity and described instances where adoles-
cents either engaged in not enough or potentially dangerous levels of
physical activity, highlighting the importance of discussing health be-
haviors related to exercise as part of routine medical care (Chen et al.,
2007).

Reid, Siu, et al. (2008) examined sexual and reproductive concerns
among adolescents with CHD, and found that sexual activity increased
with age, and engaging in more than one risky sexual behavior (e.g.
multiple partners, questionable use of contraception, or drug and alco-
hol use before sex) was common. Further, they describe a relationship
between poor family functioning and risky sexual behavior (Reid, Siu,
etal., 2008). In another study, adolescent females with CHD were signif-
icantly more likely than males to ask for information about pregnancy
and family planning (Lesch et al., 2014), which corroborates the need
for providers to be more attentive to discussing sexual and reproductive
health with adolescent patients (Reid, Siu, et al., 2008).

Additional risk categories that emerged as part of this review in-
cluded poor oral hygiene (Chen et al., 2007; Goossens et al., 2015;
Reid, Webb, et al., 2008), antisocial behavior (Goossens et al., 2013;
Luyckx et al., 2011), medication or treatment non-compliance and
missed appointments (Dobbels et al., 2005; Engelman et al., 2017;
Reid et al., 2004), tattoos and piercings (Stilley et al., 2006), and exces-
sive gambling and internet use (Gubelmann et al., 2018). Although
these categories were outside of the six defined categories of the
YRBS, they are not unique among adolescents with chronic cardiac con-
ditions. Anti-social behavior has been reported among adolescents with
various types of chronic conditions, including inflammatory bowel dis-
ease, childhood cancer and end-stage renal disease (Herzer, Denson,
Baldassano, & Hommel, 2011; Stam, Hartman, Deurloo, Groothoff, &
Grootenhuis, 2006), and may be further perpetuated among adoles-
cents who engage in screen-based activities and/or gambling to com-
pensate for condition-induced sedentary lifestyles. Husarova et al.
(2016) reported an association between screen-based behavior (includ-
ing internet use and video games) and long-term illness among adoles-
cents, with over half of their study population exceeding recommended
times for screen-based activity. Gambling, while not as prevalent when
compared to healthy adolescents, exists among adolescents with child-
hood cancer, end-stage renal disease, Hirshprung's disease, anorectal
malformations and esophageal fistula, and may delay psychosocial
and social developmental milestones among adolescents with chronic
conditions (Stam et al., 2006). Anti-social behavior, increased screen-
based behavior, and gambling may serve as an outlet among adoles-
cents with chronic conditions who struggle to maintain independence
from family and caregivers and/or peer relationships.

Medication and treatment non-compliance are common among ad-
olescents with diabetes, as well as non-cardiac solid organ recipients
(Dobbels et al., 2005; Lerret & Stendahl, 2011; Rianthavorn et al.,
2004; Wasserman, Anderson, & Schwartz, 2017). Piercing and tattoos
pose a risk for healthy adolescents as well as those with chronic condi-
tions, given risks of infection, trauma, and scarring (Hoover, Rademayer,
& Farley, 2017). Poor oral hygiene can predispose people with a chronic
cardiac conditions, as well as people with chronic kidney disease, to en-
docarditis (Chen et al., 2007; Habib Khan, Sarriff, Hayat Khan, Azreen
Syazril, & Mallhi, 2015).
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Evolving therapies and treatments have extended the life expec-
tancy, even for the most complex cardiac conditions. Although adoles-
cents with chronic conditions may have more contact with healthcare
providers than their healthy peers, there does not seem to be an associ-
ation with decreased risk-taking behaviors as a result (Suris & Parera,
2005). Instead, adolescents may exercise discretion in engaging in cer-
tain risk-taking behaviors (e.g. tobacco or marijuana use) based on
condition-varying risks that could ameliorate symptoms in some
cases, but exacerbate them in others (Britto et al., 1998; Weitzman
etal., 2015). The presence of a chronic condition may not be a protective
factor against adolescent risk-taking behavior, underscoring the impor-
tance of including anticipatory guidance and health promotion strate-
gies during routine care (Suris & Parera, 2005).

Implications for research, policy and practice

Management that was once palliative in nature must broaden scope
to incorporate strategies to support the biological and social transitions
associated with normal adolescent development in the setting of a
chronic cardiac condition. Additional research is needed to assess the
impact of risk-taking behavior among adolescents with chronic cardiac
conditions across the lifespan. Prospective studies that explore the rela-
tionship between non-adherence and clinical outcomes may remove
negative implications associated with risk-taking and offer early inter-
vention strategies aimed at health promotion. Longitudinal and qualita-
tive studies may be helpful in exploring decisions to engage in
behaviors, especially alcohol and drug use, and risky sexual behaviors.
Health policies that support classroom-based education specific to safe
sexual behaviors and drug and alcohol use may be helpful in decreasing
risky behaviors among adolescents with chronic cardiac conditions.
From a practical standpoint, discussions about risk-taking behaviors
should begin in early adolescence, and take place at each healthcare
encounter.

Mental health disorders among adolescents with CHD were pur-
posely excluded from this scoping review in light of our broad approach
to categorizing chronic cardiac conditions. Attention deficit/hyperactiv-
ity disorder (ADHD) has been associated with impulsive behavior that
leads to increased risk-taking (Ortal et al.,, 2015; Pollak, Dekkers,
Shoham, & Huizenga, 2019; Schoenfelder & Kollins, 2016). Children
with CHD are at higher risk for neurodevelopmental impairments, in-
cluding ADHD and autism spectrum disorders, which lead to impaired
executive function (Calderon & Bellinger, 2015; Hansen et al., 2012;
Tsao et al., 2017). Impulsivity and impaired executive function increase
the likelihood that adolescents with ADHD will engage in risk-taking
behavior (Ortal et al., 2015; Reynolds, Basso, Miller, Whiteside, &
Combs, 2019). Future research specific to risk-taking behavior among
adolescents with CHD and neurocognitive deficits is warranted.

Limitations

Although we conducted an extensive scoping review using the
PRISMA ScR guidelines, several limitations require clarification. The
search strategy was developed without the assistance of a research li-
brarian. Limiting the review to English language may result in article se-
lection bias. Study results from a specific culture or country cannot be
generalized to others. Additional literature and resources may be avail-
able that were not found during the original searches of risk-taking be-
havior. Searching each type of risk-taking behavior in the context of
chronic cardiac conditions and using a broader term of chronic condi-
tions may yield additional results. Adult populations and mental health
disorders were excluded from this scoping review. There is a lack of a
universal definition for substance abuse and other risky behaviors,
which creates difficulty in comparing studies. The results and future im-
plications in this manuscript outweigh the identified limitations.

Conclusion

Research exploring the impact that evolving therapies and emerging
technology have on adolescents with chronic cardiac conditions is lim-
ited, and the topic of risk-taking behaviors in this population must be
approached thoughtfully. Differences in risk-taking behaviors among
adolescents with chronic cardiac conditions appear to be minimal, espe-
cially when compared to other types of chronic conditions. Risk-taking
behaviors in the presence of a chronic cardiac condition may increase
the likelihood of subsequent clinical complications. These clinical com-
plications, including modifiable risk factors for acquired cardiovascular
disease, require further exploration (Harris et al., 2018; Lesch et al.,
2014). Findings from this scoping review describe the types of risk-
taking behaviors that adolescents with chronic cardiac conditions are
engaging in, highlight similarities when compared to other types of
chronic conditions, and serve as a foundation for future studies among
this population.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.pedn.2019.07.011.
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