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ABSTRACT

Background: Pediatric cardiology patients often experience decreased quality of life (QoL) and higher rates of
mental illness, particularly with severe disease, but the relationship between them and comparisons across diag-
nostic groups are limited. This mixed-methods cross-sectional study assessed the association between QoL anxiety
and behavior problems among children with structural heart disease, arrhythmia, or other cardiac diagnoses.
Methods: Children (6–14 years, n = 76, 50% female) and their parents completed measures of QoL (PedsQL),
behavior (BASC-2, subset of 19 children) and anxiety (MASC-2, children 8+ years). Pearson correlations/regres-
sion models examined associations between QoL, behavior and anxiety, controlling for age, sex, diagnosis and
condition severity. Student t-tests compared results to published normative values. Semi-structured interviews
(15 children, 13 parents) examined self- and parent-reported perceptions of the patient’s emotional health.
Results: Child reported social QoL (95% CI difference: −11.0, −2.1), emotional well-being (95% CI difference:
−12.5, −3.8) and adjustment skills (95% CI difference: −13.9, −3.0) were significantly below published norms
(p < 0.05). Neither age, sex, nor diagnosis were significantly related to questionnaire responses. Compared to chil-
dren with mild conditions, child and parent-reported QoL was significantly lower in children with complex con-
ditions (np2 ≥ 0.14, p < 0.05). Lower QoL was strongly associated with more internalizing problems based on both
child (r = −0.78, p < 0.001) and parent (r = −0.67, p < 0.001) reports. Interview responses suggested emotional
distress was attributed to “normal” child problems rather than the child’s cardiac problem. Conclusion: Children
with complex cardiac conditions, regardless of diagnosis, had diminished QoL. Using the PedsQL in clinical set-
tings may help identify pediatric cardiology patients experiencing emotional distress (i.e., anxiety and depression).
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1 Introduction

Children living with cardiac diagnoses can experience functional impairments, parental restrictions of
activity, extensive medical treatment, and social stress, all of which can have a significant, negative
impact on their quality of life (QoL) [1]. As more children are surviving through adulthood with pediatric
cardiac diagnoses [2], there is an increasing need to understand and address their psychosocial health.
Research indicates children have a greater risk of emotional distress and/or reduced QoL if they live with
congenital heart disease [1,3] (i.e., changes to the heart’s structure) or inherited arrhythmia syndromes or
cardiomyopathies [4]. However, previous research examined emotional distress and QoL independently,
leaving the relationship between them largely anecdotal. One study among adolescents and young adults
(12 to 20 years) with cardiac disease (106 moderate to severe congenital heart diagnoses, 8 Kawasaki
disease, cardiomyopathy or arrhythmia) did report that lower disease-specific QoL, limited understanding
of the cardiac diagnosis and a lack of social support were associated with higher levels of anxiety and
depression [5]. However, such measures of health-related QoL are more often reflective of perceived
health status (i.e., presence of disease) and may not capture salient changes in overall well-being [6].
Thus, the relationship between overall QoL and emotional distress remains unclear, particularly among
younger children, those with non-congenital diagnoses and with simple as well as more complex conditions.

Psychosocial assessments among pediatric populations typically rely on parent-proxy reports because
children, depending on age and/or cognitive understanding, are often assumed to be unable to
competently answer for themselves [7,8]. While parent reports can be useful for detecting problems in
psychological adjustment [3], significant differences between parent and child reports have been
recognized; particularly for internalizing problems that cannot be easily observed [9]. Indeed, parent
reports tend to identify social and behavior problems, while child self-reports indicate more frequent
symptoms of depression compared to healthy peers [10]. It is therefore important to examine both child
self- and parent-proxy reports to obtain a comprehensive characterization of the child’s QoL and
emotional health.

The purpose of this study was to describe and compare the QoL and emotional health of children across
a broad range of cardiac diagnoses, while controlling for age, sex, and severity of disease. Specifically, we
sought to examine the association between a brief assessment of overall QoL and more in-depth assessments
of emotional health. We hypothesized that QoL would be highly associated with emotional health, making
the brief assessment a suitable clinical tool for screening pediatric cardiac patients for emotional distress.
Finally, since there is often stigma surrounding mental health, we sought to understand the perceptions of
children whose questionnaire responses indicated higher levels of behavior problems or anxiety and the
concerns of their families with regards to their emotional health as well as the types of support desired.

2 Materials and Methods

An explanatory-sequential, mixed methods design was used to examine QoL and emotional health
among children living with a wide variety of cardiac diagnoses. The Research Ethics Boards of both
institutions approved this prospective cross-sectional study (The Hospital for Sick Children, Toronto,
REB#1000020209; Children’s Hospital of Eastern Ontario, Ottawa, REB #13/63X).

2.1 Study Participants
Study participants have been previously described by Patel et al. [9] and were recruited from two large

pediatric centers (Toronto and Ottawa, Canada). Pediatric cardiology patients, 6 to 14 years of age, with a
Congenital Heart Defect (CHD), arrhythmia disorder, cardiomyopathy (diagnosed or family history), or
infectious heart disease (i.e., endocarditis, rheumatic heart disease, Kawasaki’s disease) were eligible.
Patients were excluded for acute changes to health status, interventions within the previous 6 months,
cognitive disability, or if the child or parent did not speak English or French. The responsible cardiologist
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provided permission to approach each family. Parents provided written informed consent and children
provided verbal assent. Severity classification for patients with CHD used the AHA 2008 Guidelines [11].
Participants with arrhythmia, cardiomyopathy and infectious heart disease were classified by severity
based on cardiologist expertise.

2.2 Assessments
Three standardized instruments, measuring quality of life, anxiety and behavior, were completed as child

and parent reports (Tab. 1).

Parents and children completed the study questionnaires independently during their clinic visit, with
children assisted by the researcher as required. MASC-2 and BASC-2 scores were reviewed by a clinical
psychologist (Dr. G Goldfield (CHEO) and Dr. R. Sananes (SickKids)) to identify children whose scores
were in the “elevated” or “clinical” range. None of the participants had clinically significant scores
requiring immediate referral to psychiatric support. Children identified as having elevated, but not
clinically defined levels of psychosocial stress and their parents were invited to participate in semi-
structured interviews. Parents were interviewed without their child present. Children had the choice to
complete the interview with the researcher alone, or to have their parent present. Interviews were
conducted by three members of the research team (PEL, JJ, BP).

2.3 Data Analyses
Separate analyses were completed for each outcome (PedsQL, BASC-2, and MASC-2 questionnaires).

One sample t-tests compared questionnaire responses to published healthy norms. The impact of age, sex,
diagnosis and severity on each measure was assessed through regression analyses with backwards
variable selection. Given the small correlation between diagnosis and severity (r = 0.34), both were
included in multi-variable models. Parent-reported internalizing problems differed between sites
(p = 0.03); as such, site remained a mandatory covariate in all models. Only univariate analyses were
done for child BASC-2 scores due to the limited sample size. Finally, Pearson correlations examined the
associations between PedsQL total and subdomain (physical, emotional, social, school) scores and the
BASC-2 and MASC-2 measures reported separately by parents and children. Sensitivity and specificity
analyses were performed for QoL scores that demonstrated strong correlations with BASC-2 and

Table 1: Description of study assessments

Instrument Child
report

Parent
report

Assessment Score interpretation

PedsQL [12] X X Physical and psychosocial
(social + school +
emotional) quality of life

Range 0 to 100, higher score is better
quality of life.

MASC-2 [13] X1 Anxiety Standardized T-score (mean ± SD = 50 ±
10). 60–69 = elevated anxiety.
70+ = clinically significant anxiety.

BASC-2 [14] X2 X Internalizing and
externalizing behaviour

Standardized T-score (mean ± SD = 50 ±
10). 60–69 = elevated anxiety.
70+ = clinically significant anxiety.

Note: PedsQL = Pediatric Quality of Life Inventory; MASC-2 = Multidimensional Anxiety Scale for Children Version 2; BASC-2 = Behavioral
Assessment System for Children Version 2; 1Children above the age of 8 only; 2Children assessed in Toronto only as BASC-2 was not included in
approved study protocol in Ottawa.
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MASC-2 measures. Cut points were calculated using 1 standard deviation below the mean for the PedsQL
and 1 standard deviation above the mean for the BASC-2 and MASC-2. Sensitivity and specificity analysis
were not performed for child-reported BASC-2 scores since only a small number of children (n = 19)
completed the measure.

Audio recordings from the semi-structured interviews were transcribed verbatim by JL, and then verified
by PEL. Braun and Clarke’s six steps for thematic analysis [15] were implemented including becoming
familiar with the data; generating initial codes; searching for potential themes; reviewing themes; defining
and naming themes; and producing the report with examples. The qualitative research component was
intended to explain any perceived emotional distress and identify relevant sources of support, thus
providing further context to the instrument scores. A deductive analytic approach was used to generate
initial codes and identify relationships within the pre-determined framework of perceived emotional
health and desired sources of support. Selective coding and situational analyses integrated categories and
relationships into overall explanatory themes.

3 Results

3.1 Study Participants
A review of future clinic appointments identified 430 children meeting the study age criteria. The

responsible cardiologist provided permission to approach 251 children considered eligible for study
participation. During a clinic visit, 186 of the 251 eligible patients were approached with 96 (52%) being
enrolled (90 families (48%) declined participation). The final sample included 76 children (50% female)
and 76 parents (n = 50 female, n = 16 male, n = 10 not specified) as 20 enrolled families did not return
completed questionnaires. Participating children and parents are described in Tab. 2.

3.2 Child Reported Quality of Life and Emotional Health
Children with less severe conditions had significantly QoL compared to children with complex

conditions (Tab. 3). Physical and school QoL were better among children with mild and moderate
conditions. There was no effect of disease severity on emotional or social QoL. Age, sex, diagnosis, and
study site were not significantly associated with PedsQL, behavior (BASC-2), or anxiety (MASC-2) scores.

Compared to self-reported norms for healthy children [12], children in this study reported significantly
lower psychosocial QoL (Fig. 1), with the largest differences among children with complex conditions (p <
0.004). Children reported that their anxiety (MASC-2) was similar to normative values (mean
difference = 0.2 ± 1.20 p = 0.84) while they reported significantly more emotional symptoms (mean
difference = 6.6 ± 2.31, p = 0.01) and weaker adjustment skills (mean difference = 8.5 ± 2.60, p = 0.004,
Fig. 2). Child-reported QoL explained 30% to 60% of the variance in the standardized assessments of
behavior and anxiety.

3.3 Parent Reported Quality of Life and Emotional Health
Age, sex, and diagnosis were not significantly related to parent proxy reports of their children’s QoL or

behavior (Tab. 3). Parents of children with complex conditions reported significantly lower QoL and weaker
adaptive skills compared to parents of children with mild conditions (Tab. 3). Parents of children with mild
conditions assessed in Ottawa reported significantly fewer internalizing (p < 0.001) and behavioral
symptoms (p < 0.001) than parents of children with more severe disease (Tab. 3). In Toronto, disease
severity was not related to parent BASC-2 scores. Sensitivity analyses were then performed because 85%
(28/33) of patients assessed in Toronto had congenital heart disease compared to only 19% (8/43) of
patients assessed in Ottawa. Differences by site were unchanged when analyzing data from only children
with congenital heart disease at each site (p < 0.01).
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Compared to parent proxy-reported norms for healthy children, parents of children with cardiac
diagnoses reported lower emotional QoL (Fig. 1) and more internalizing problems (Fig. 2). Parents of
children with complex conditions reported lower total QoL (mean difference = 7.5 ± 2.95, p = 0.01),
more internalizing behaviors (mean difference = 8.2 ± 1.86, p < 0.001), more behavioral symptoms
(mean difference = 6.5 ± 2.04, p = 0.004) and weaker adaptive skills (mean difference = 4.8 ± 2.26,
p = 0.05) than data reported by parents of healthy children. Parent-reported psychosocial QoL explained
14% of the variance in BASC-2 scores and 30% to 42% of the variance in internalizing behavior and
adaptive skill scores.

Table 2: Description of Participating Children and Parents

Total CHD Arrhythmia Cardio-
myopathy

Infectious
Heart Disease

n 76 36 27 10 3

Age Mean age ± SD
Young child (6–7)
Child (8–12)
Adolescent (13–16)

10.3 ± 2.4
16
53
9

9.5 ± 2.2
12
22
2

10.8 ± 2.3
3
20
4

11.8 ± 2.6
1
6
3

11.2 ± 2.7
0
3
0

Children gender Male
Female

38
38

16
20

14
13

6
4

2
1

Parent gender Male
Female
Not specified

16
50
10

5
25
6

6
19
2

4
5
1

1
1
1

Site Ottawa
Toronto

43
33

8
28

26
1

8
2

1
2

Cardiac history Severity of diagnosis
-Mild
-Moderate
-Complex

Surgical treatment
Electrical cardioversion
Pacemaker

32
15
29
32
2
2

6
14
16
28
0
0

20
1
6
3
2
2

5
0
5
1
0
0

1
0
2
0
0
0

Psych history ADHD/Developmental delay
Anxiety, Depression
Medical treatment

8
1
5

4
1
2

2
0
1

2
0
2

0
0
0

Medical history Other chronic disease
Other medications

31
17

14
6

13
8

3
3

1
0

PedsQL Child-reported
Parent proxy

76
70

36
31

27
26

10
10

3
3

MASC-2 Child self-report 56 22 24 9 2

BASC-2 Child self-report
Parent proxy

19
64

17
29

0
26

1
9

1
0

Note: PedsQL = Pediatric Quality of Life Inventory; Children above the age of 8 filled out the MASC-2 (Multidimensional Anxiety Scale for Children
Version 2) and subset of our sample from Toronto filled out the BASC-2 (Behavioral Assessment System for Children Version 2).
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3.4 Correlation of Quality of Life with Emotional Health
Correlations between child and parent-reported QoL and the MASC-2 and BASC-2 measures are shown

in Tab. 4. Lower PedsQL scores had the strongest correlation with greater child and parent-reported
internalizing behaviors on the BASC-2, (r = −0.78, p < 0.001 and r = −0.67, p < 0.001, respectively).
Sensitivity and specificity of the PedsQL to identify internalizing behaviors of potential concern, using
parent-reported scores of 1 standard deviation below and above the means, were 55% and 88%, respectively.

3.5 Interview Results
A subset of 15 children (6 female, mean age = 11.3 ± 2.5) and 13 parents (11 female) participated in brief

semi-structured interviews about their emotional health and desired sources of support. Patients included
6 children with congenital heart defects, 6 children with arrhythmia, and 3 children with cardiomyopathy.
The severity of their cardiac condition was mild (n = 6), moderate (n = 3), or complex (n = 6). Five
parents (42%) and three children (20%) indicated no problems with emotional health during the
interview, despite being selected for an interview on the basis of elevated MASC-2 or BASC-2 scores.

Parents reported that children did not enjoy having limitations due to their heart, such as “wanting a new
heart to participate like the other kids”, but also that their child’s cardiac treatment did not negatively affect
their emotional health. Among parents (62%) and children (80%) who indicated experiences of emotional
distress during the interview, the source was primarily identified as “normal” child/teenager problems. For
example, “fears that a typical six year old would have but no anxiety related to his heart condition for

Table 3: Influence of patient characteristics on measures of emotional health and quality of life

Regression model Beta coefficient ± SE

Measure Model F Adjusted R2 p-value Older Age Male Sex Diag Less Severe Site

Child report

Higher PedsQL 3.40 0.09 0.02 – 4.3 ± 3.73 – Mild: 8.2 ± 4.16a

Moderate: 9.3 ± 5.13
–

More anxiety (MASC-2) 2.22 0.02 0.14 1.0 ± 0.65 – – – –

Higher internal (BASC-2) 2.54 0.15 0.11 – – – Mild: −4.9 ± 4.56
Moderate: −6.7 ± 4.56

–

Higher attention (BASC-2) 2.05 0.15 0.15 – 5.2 ± 4.51 – Mild: −4.1 ± 5.04
Moderate: −5.6 ± 5.45

–

Lower emotion (BASC-2) 0.25 0.04 0.63 0.8 ± 1.63 – – – –

Higher adjust (BASC-2) 0.30 0.04 0.59 – 2.9 ± 5.31 – – –

Parent report

Higher PedsQL 3.02 0.06 0.06 –
– – Mild: 9.0 ± 4.12b

Moderate: 10.1 ± 5.10a
–

Higher external (BASC-2) 1.95 0.02 0.17 – 3.38 ± 2.42 – – –

Higher internal (BASC-2) 8.
03

0.36 <0.001 – – – Mild*Ottawa: −31.7 ± 7.17c

Higher behavior symptoms (BASC-2) 5.06 0.2 0.001 – – – Mild*Ottawa: −27.5 ± 7.69c

Lower adapt (BASC-2) 3.01 0.06 0.06 – – – Mild: 7.0 ± 2.94b

Moderate: 1.2 ± 4.02
–

Note: ap = 0.05; bp < 0.05; cp < 0.01; Bold text = medium effect size (0.06 to 0.14); Bold underlined text = large effect size (≥0.14); Less severe = mild
and moderate conditions compared to complex conditions; Diag = type of cardiac diagnosis (CHD, arrhythmia, cardiomyopathy, infectious disease);
Lower PedsQL = Lower quality of life; Higher Internal = more internalizing problems, Higher Attention = more attentional problems, Lower Emotion =
less emotional symptoms, Higher Adjust = more adjustment skills; Higher External = more externalizing problems, Higher Behavior symptoms = higher
score on the behavioral symptom index, Lower Adapt = fewer adaptability skills; Mild*Ottawa = significant interaction where children with mild cardiac
conditions in Ottawa had significantly less problems than children with mild cardiac conditions in Toronto.
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Figure 1: Quality of life among cardiac patients relative to normative data for healthy children.
(a) Child-report PedsQL and (b) Parent-proxy PedsQL.
Note. PedsQL = Pediatric Quality of Life Inventory Scale; *Significantly different from normative data, p ≤ 0.05 for total score,
p ≤ 0.01 (0.05/4 Bonferroni correction) for sub-scores; +Trending towards significant difference from normative data, p ≤ 0.05 for
sub-scores; Severity of CHD based on AHA 2008 Guidelines [11]. Cardiologist expertise categorized severity for other cardiac
diagnoses based on frequency of follow up and expected outcomes (see Tab. 1)
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sure” or “He has had it fixed forever. It’s almost like normal.” Only two children (13%) reported that they
worried about their heart. One was worried because “it helps my body live” and the other said “what
happens if the muscle gets too big”?
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Figure 2: Children with cardiac diagnoses have more emotional distress and fewer adaptive skills than
healthy children. a) Child-reported anxiety (MASC-2) and behavior (BASC-2) scores and b) Parent-proxy
reported behavior (BASC-2) scores.
Note. *Significantly different from normative data (p ≤ 0.05); Behavioral Assessment System for Children (Version 2) child self-
report sub-scores: School = school problems, Intern = internalizing problems, Attention = hyperactivity/attention problems, Emo-
tional = emotional symptoms index, Adjust = personal resources for positive adjustment; Behavioral Assessment System for
Children (Version 2) parent proxy-report sub-scores: External = externalizing symptoms; Internal = internalizing symptoms;
Behaviour = behaviour problems, Adaptive = resources for adapting to circumstances; Anxiety = T-score for the Multidimensional
Anxiety Scale for Children (Version 2); Severity of CHD was categorized according to AHA 2008 Guidelines [11]. Cardiologist
expertise determined severity for other cardiac diagnoses based on frequency of follow up and expected outcomes (see Tab. 1)
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Most children (73%) and all parents acknowledged that when feeling worried or sad the child preferred
to be alone. For example, one parent explained: “He detaches himself from people, it is his way of pretty
much saying, I do not want to have to deal with people.” Children and parents also identified that
distractions, such as watching TV, were common ways of coping. One parent described the treatment
course for his/her child’s anxiety, noting learned breathing techniques as a helpful strategy. Parents
identified their children’s cardiologists as effective sources of support, citing their ability to address their
children’s “fears and apprehensions and put them right at ease.” Parents also indicated that having a
combination of individual and family resources as well as support groups would be helpful for their
child. From the children’s perspectives, friend/social groups were a helpful source of support. One
participant mentioned her desire for “clubs and activities” where children facing similar life challenges
could connect, relating her experience with one friend who also had a rare medical condition.

4 Discussion

Overall, our sample of children and their parents reported lower QoL and increased behavior or anxiety
problems when compared to published norms for healthy children. Children with mild/moderate conditions
were more comparable to healthy peers, whereas children with complex conditions reported lower QoL and
more internalizing behaviors (e.g., depression, anxiety) regardless of the type of cardiac diagnosis. Age, sex
and type of cardiac diagnosis were not related to QoL or internalizing or externalizing behaviors. These
findings support the need to examine psychosocial health among all pediatric cardiology patients with
moderate to complex diagnoses. Since lower QoL was strongly related to greater child and parent-
reported internalizing problems, the PedsQL may have potential as a screening tool among this
population for identifying children who may benefit from additional emotional health support.

Table 4: Correlations between quality of life and emotional health measures as reported by children and
parents

Quality of Life (PedsQL)

Total R (n) Physical R Psychosocial Total R

Child Report

More School Distress (BASC-2) −0.61** (19) −0.61* −0.57*

More Internalizing Distress (BASC-2) −0.78** (19) −0.78** −0.72**

More Attention Problems (BASC-2) −0.68** (19) −0.67** −0.64**

More Emotional Distress (BASC-2) 0.65** (19) −0.056** −0.66**

Decreased Ability to Adjust (BASC-2) 0.53* (19) 0.41 0.57*

Higher Anxiety (MASC-2) −0.57** (56) −0.40** −0.57**

Parent Report

More Externalizing Behaviors (BASC-2) −0.31* (62) −0.18 −0.37**

More Internalizing Behaviors (BASC-2) −0.65** (62) −0.55** −0.65**

More Behavior Problems (BASC-2) −0.57** (62) −0.40** −0.63**

Fewer Adaptive Skills (BASC-2) 0.52** (62) 0.30* 0.55**
Note: Psychosocial total = Emotional, Social, and School combined score; PedsQL = Pediatric Quality of Life Inventory; BASC-2 = Behavioral
Assessment System for Children (Version 2); MASC-2 = Multidimensional Anxiety Scale for Children.
* p < 0.05 for total or p < 0.025 (0.05/2) for physical and psychosocial sub-scores.
** p < 0.01 for total or p < 0.005 (0.01/2) for physical and psychosocial sub-scores.
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Despite the small sample size, our QoL results were similar to those reported in larger studies [16]
among children with congenital heart defects (PedsQL = 74.5 ± 15.12), suggesting that study participants
were representative. Our behavior and anxiety findings are also similar to higher rates of lifetime
psychiatric diagnoses among children with congenital heart defects [17], as well as an increased risk of
internalizing behaviors, such as anxiety and depression, and externalizing behaviors, such as hyperactivity
and aggression [18–20]. Young children with congenital heart defects have emotional health comparable
to healthy peers [21], suggesting emotional distress may increase with age and perhaps reflecting
children’s developmental understanding of their cardiac condition. The current study extends this
knowledge to include children with mild to moderate cardiac conditions [22] and those with a variety of
cardiac diagnoses [3] (e.g., congenital health defects, arrhythmia, cardiomyopathy).

Our examination of QoL and emotional health among the same children and at the same point in time
enables a greater understanding of the relationship between these variables, and the important association
between internalizing behaviors (e.g., anxiety, depression) and QoL. Results suggest that the severity of
the cardiac condition, rather than the type of cardiac diagnosis, is the most reliable indicator of an
increased risk for emotional distress and decreased QoL. Similar results have previously been identified
among young children [21] and adults [23] with congenital heart disease. Lower QoL among children
with more severe cardiac diagnoses was primarily attributed to deficits in the physical and school PedsQL
sub-domains, reflecting decreased academic and activity competencies reported among children with
complex congenital heart disease [24]. Missing school due to illness or medical appointments or
neurodevelopmental deficits resulting from cardiopulmonary bypass exposure have been hypothesized as
the cause of these deficits [25].

Child and parent interviews attributed emotional distress to “normal” child/teenager problems. These
findings reinforce the importance of looking beyond the cardiac diagnosis. Adolescents with congenital
heart defects have reported being perceived as “different” [26,27], and the desire for meaningful, social
connections could be why peer gatherings to connect children living with heart disease were suggested as
potentially helpful sources of support. Interestingly, the stated desire for peer support differed from the
preferred coping mechanism (solitude). These findings suggest that more social, or “approach-based”
coping mechanisms are desired and should be facilitated, given that more avoidant coping behaviors (i.e.,
seclusion) have been associated with poor mental health outcomes through adolescence [28].

Unlike previous reports of higher anxiety among those with congenital heart disease [29–31], we found
no difference between children’s self-reported anxiety and data reported for healthy children. These
differences may reflect differences in participants’ age, as previous studies focused on older adolescents.
Research among children with congenital heart defects has also reported that QoL decreases with
increasing age [29,30,32]. In this study, condition severity but not age was significant in the multi-
variable model. “Age-related” changes in QoL or emotional health may be a proxy measure for condition
severity, given that heart function may deteriorate with increasing age in some diagnostic groups. The
lack of influence of age on measures of QoL or emotional health may also have been influenced by the
relatively homogenous ages of our study participants (70% were 8–12 years of age).

Participants in this study were uniquely representative of the range of diagnoses found within the
pediatric cardiac population. Most patients seen in pediatric cardiac clinics in western society have
congenital heart disease, which were only 47% of the study participants. The higher proportion of
participants with other types of pediatric cardiac disease in this study enabled novel analyses between
diagnostic groups assessed with the same methods in the same study. The main limitation of this study
was that the BASC-2 was difficult for children to complete, and as such the behavioral assessment among
children with cardiac diagnoses occurred in only a small sub-sample (10 girls and 9 boys). Interviews to
obtain more context surrounding the emotional health perceptions of children living with heart disease

264 CHD, 2021, vol.16, no.3



provided unexpected insights in that elevated BASC-2 or MASC-2 scores were not attributed to the
children’s cardiac condition.

5 Conclusion

This study provides novel information about the association between QoL and emotional health among
children with mild, moderate and severe congenital heart, arrhythmia, cardiomyopathy, or infectious cardiac
diagnoses. Since psychiatric problems in children with cardiac disease often go undiagnosed [19], the
effectiveness of the PedsQL to screen for emotional distress during clinical encounters should be assessed
prospectively. Children with more severe cardiac conditions reported lower QoL and emotional health,
regardless of diagnosis, suggesting that factors other than the cardiac diagnosis or treatment, such as
activity limitations, sedentary lifestyles, frequent school absences or “normal” child/teenager problems,
warrant further investigation. Interventional studies to evaluate the impact of support from peers with
similar conditions, as reported by both children and parents, are recommended.
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