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Abstract: Background: Due to the improved survival rates of children and ado-
lescents with congenital heart disease (CHD), more attention is now being direc-
ted towards their health-related quality of life (HRQoL), emotional and behavioral
problems. Ebstein anomaly (EA) is a rare CHD with a broad clinical spectrum.
The aim of the current study is to evaluate self- and proxy-reported HRQoL
and emotional and behavioral problems in children and adolescents with EA.
Methods: In this cross-sectional, multicenter study, we included EA patients
(aged 8–17 years), who underwent routine clinical assessments in Dutch univer-
sity hospitals between May 2017 and March 2019. The Generic Pediatric Quality
of Life Inventory 4.0 (for ages 8–12/13–17 years) was used to assess HRQoL.
The Child Behavior Checklist, Youth Self-Report and Teacher’s Report Form
were completed to measure emotional and behavioral problems. Results: Ques-
tionnaires for thirty-eight patients (median age: 13 years; 48% male) were com-
pleted by patients themselves, parents and teachers. Compared to normative
data, self-reported HRQoL was not significantly impaired, except for social func-
tioning in children aged 8–12 years. Gender, severity of tricuspid regurgitation or
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previous surgery did not predict HRQoL. Parents reported significantly more
internalizing (anxiety/depression), attention and thought problems in children
with EA. These problems, however, were not reported by adolescents themselves.
School teachers reported significantly fewer externalizing problems compared to
the norm. Conclusions: Overall, despite satisfactory HRQoL, children and ado-
lescents show emotional and behavioral problems. We recommend routine
HRQoL and psychological assessment to screen for less apparent internalizing
and psychosocial problems.

Keywords: Ebstein anomaly; pediatric; health-related quality of life; behavioral
problems

1 Introduction

Due to the improved survival rates of children and adolescents with congenital heart disease (CHD),
more attention is now being directed towards their health-related quality of life (HRQoL). HRQoL
includes the subjective perception of physical, social, emotional and cognitive functioning [1]. Children
and adolescents with CHD are at increased risk of impaired HRQoL [2–10]. Moreover, children with
CHD are about two times more likely to develop emotional and behavioral problems than healthy
children, independent of the type of CHD [11,12]. These problems can be separated into internalizing and
externalizing behavioral difficulties [13]. The first are characterized by internally-focused or emotional
problems such as somatic complaints, anxiety, depression and social withdrawal. The latter include
externally-focused or behavioral problems such as hyperactivity, delinquency and aggressive behavior.
HRQoL and emotional and behavioral problems can be assessed by means of self- or proxy-reports. The
latter often include parents’ and schoolteachers’ perceptions.

If left unaddressed, these problems can persist into young adulthood. Increased likelihood of social
disadvantages, such as lower educational and occupational status, more unemployment and being in a
relationship less often have been reported for adult patients [14,15]. These poorer outcomes have been
seen irrespective of cardiac diagnosis.

Ebstein anomaly (EA) is a rare CHD characterized by an apical displacement of the functional tricuspid
valve towards the right ventricular outflow tract. When diagnosed in childhood, it can be a serious condition:
almost one fifth of all patients die before reaching adulthood [16]. Severity of disease is usually assessed by a
short interview and physical examination at the outpatient clinic, an electrocardiogram and an
echocardiography. Children with EA might suffer reduced exercise tolerance, which might hinder them in
playing with healthy peers or participation in team sports may be limited. They might miss school due to
hospital stays or visits at the outpatient clinic. They often require one or more surgical interventions,
which might produce high levels of emotional stress. Altogether, we are concerned that children with EA
experience reduced HRQoL. Though a substantial amount of research has been conducted on the HRQoL
and emotional and behavioral problems in children with CHD, very little is known about those factors in
patients with EA specifically. Since EA is uncommon and patients present with a broad clinical spectrum,
study cohorts are relatively small and heterogenous with limited research. Nevertheless, this should not
hinder men from undertaking the effort to evaluate this population as good as possible. Even more, the
uncertainties regarding the natural course of disease and the patient’s future perspectives, might
negatively influence the patient’s well-being. While encountering EA patients at the outpatient clinic for
regular follow-up, we should not only assess clinical parameters, but also be aware of the impact of this
chronic disease on the individual patient. Therefore, we were motivated to bridge this gap in knowledge
by means of multi-informant questionnaires completed by patients, parents and teachers.
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The goals of the current study were to (1) evaluate self-reported HRQoL in children and adolescents
with EA and compare this to the general population; (2) identify biographical or medical predictors of
HRQoL; (3) study the relation between self-reported and proxy-reported HRQoL; and (4) evaluate
emotional and behavioral problems in children and adolescents with EA and compare them to the
general population.

2 Methods

This was a cross-sectional, multicenter study. We included children and adolescents with EA (aged 8–
17 years) who underwent routine clinical assessments in one of six participating Dutch university hospitals
between May 2017 and March 2019. Children and parents unable to speak Dutch, and thus unable to
complete questionnaires, were excluded from this study. Only proxy-reported questionnaires were
included for patients functioning on an estimated or documented cognitive level below 8 years of age.

Before the hospital visit, we asked the patients and their parents to complete questionnaires about
general HRQoL and emotional and behavioral problems. If parents, teachers and/or children required any
assistance in filling out the questionnaires or had any questions, they could contact the principal
investigator (LMG) by mail or by telephone. During the hospital visit, we took a clinical history and
performed a physical examination, electrocardiogram and echocardiography. As age- and gender-matched
normative data are available, we did not recruit a healthy control group.

Demographic variables on patients and parents were collected by telephone, during the hospital visit or
from medical files, and included the patients’ gender, age, medical history, known mental disorders and type
of education. The severity of the TR was determined by the local experienced pediatric cardiologist and the
principal investigator (LMG, who was blinded to other reports), using the approach as recommended by the
American Society of Echocardiography [17]. This included color jet area, vena contracta width, density of
continuous doppler jet and hepatic vein flow pattern. Evaluation of RV filling dynamics or annular diameter
and RA/RV size, were found to be too challenging in our EA patients. Demographic variables from the
parents included sex, marital and socioeconomic status. Socioeconomic status was based on the highest
of both parents’ occupations and categorized into low, low to middle, middle, or high according to the
international classification system [18].

The study protocol conformed to the ethical guidelines of the 1975 Declaration of Helsinki [19] and was
approved by the Medical Ethics Committee of the Erasmus Medical Center (protocol number MEC-2016-
752) and by the institutional review boards of all participating centers. Written informed consent was
obtained from legal guardians of all participants and from participants aged 12 or older.

2.1 Instruments
All questionnaires used are (inter)nationally validated, with adequate psychometric properties. The age

ranges of the patients corresponded to those for the questionnaires used.

2.1.1 Health-related Quality of Life
To evaluate HRQoL in patients with EA, patients and parents completed the Generic Pediatric Quality of

Life Inventory (PedsQL) 4.0 (aged 8–12 or 13–17 years) [20–22]. This 23-item questionnaire evaluates four
domains of quality of life: physical (8 items), emotional (5 items), social (5 items) and school functioning
(5 items). Children and their parents score each item on a five-point Likert scale: 0-Never a problem, 1-
Almost never a problem, 2-Sometimes a problem, 3-Often a problem, 4-Almost always a problem. Scores
are converted to a 0–100 scale where 0 = 100, 1 = 75, 2 = 50, 3 = 25 and 4 = 0. Therefore, higher scores
indicate better HRQoL. Final results are reflected in summary scores: physical health (equals physical
functioning), psychosocial health (the sum of emotional, social and school functioning) and total health
score (sum of all domains). Dutch normative values are available for children aged 8 to 18 years [23].
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2.1.2 Emotional and Behavioral Problems
The Child Behavior Checklist (CBCL), Youth Self-Report (YSR) and Teacher’s Report Form (TRF) are

standardized measures that assess child and adolescent emotional and behavioral problems. The
questionnaires are completed by parents, adolescents and teachers, respectively [24–29]. Problems are
rated on a 3-point Likert scale: 0-not true, 1-somewhat or sometimes true, 2-very true or often true.
Higher scores indicate more problems. Besides a total problem score, broadband scale scores are
calculated for internalizing problems (e.g., depression and anxiety) and externalizing problems (e.g.,
aggression and delinquency). In addition, eight empirical scales and six scales based on the fifth edition
of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) are calculated [30]. Scores fall in
the normal, borderline or clinical range when compared to the available normative data from the Dutch
general population. Internal consistencies of the problem scales, as measured by Cronbach’s alpha, ranged
from 0.67 to 0.97 [31].

The CBCL/6–18 is a 120-item parent proxy-report for children aged 6–18 years. The YSR is a 118-item
adolescent (aged 11–17 years) self-report. Items that evaluate socially desirable characteristics such as “I like
to be fair to others” or “I try to help others when I can” differ from the CBCL. The TRF/6–18 is a 118-item
teacher proxy-report for children aged 6–18 years that includes items scoring behavioral problems difficult
for parents to judge, such as “does the child have any difficulty in following instructions?”, “How does the
child interact with fellow students?” and “Does he or she cause agitation during class?”.

2.2 Statistical Analyses
2.2.1 Health-Related Quality of Life

The mean of the subscale scores for physical, emotional, social and school functioning, is computed as
the sum of the items divided by the number of completed items. At least 50% of the items have to be
accounted for. The mean Psychosocial Health Summary Score is computed as the sum of the items
divided by the number of items answered in the emotional, social and school functioning subscales,
whereas the Physical Health Summary Score equals the physical functioning score. Finally, the Total
Score of all four domains is calculated as the sum of all items divided by the total number of items
(i.e., 23). Due to a non-normal distribution, the results are presented as median with the total range.
Cronbach’s alpha is calculated for the internal consistency of each subscale, the Health Summary Scores
and the Total Score. A value of 0.6 or higher is considered acceptable.

Our patients’ scores were compared to published normative data of age-matched groups (8–12 years and
13–17 years) using the one-sample Wilcoxon test. Agreement between self- and proxy-reported HRQoL was
studied using the Intraclass Correlation Coefficient (ICC). Based on previous CHD and EA specific studies,
we established multiple variables as possible predictors of HRQoL. We included gender, TR severity and
previous CHD surgery. With only one patient in New York Heart Association (NYHA) functional
classification III/IV, we had to exclude this important variable from our analysis. We used a linear
regression model for these categorical variables. For this analysis we combined child and adolescent
HRQoL outcomes.

2.2.2 Emotional and Behavioral Problems
We used the Achenbach System of Empirically Based Assessment (ASEBA) software to transform the

raw scores from all three questionnaires into percentile scores. One-sample binomial tests were conducted for
each scale of the CBCL/6–18, YSR, and TRF/6–18 to test whether the proportion of children with EA
scoring in the non-clinical (i.e., not in the psychopathological range) or in the borderline/clinical range
was higher than the proportion in the norm group. For this, percentile scores of 83 or lower on the
internalizing, externalizing and total problems broadband scales are considered non-clinical, whereas
scores of 84 or higher are considered borderline or clinical. Percentile scores of 92 or lower on the
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DSM-oriented and the empirical scales are considered non-clinical, whereas scores of 93 or higher fall into
the borderline/clinical group. p-values <0.05 were considered statistically significant.

3 Results

Fifty-three patients aged between 8 and 18 years were eligible to participate and were approached by
their treating physician. Nine patients were excluded from the study because the treating physician was
unable to contact the parents before the child’s regular visit at the outpatient clinic or because the patient
did not show up at his/her visit. Two patients did not want to participate due to several previous (other)
study participations and one patient because she was busy studying for her final exams at school. Only
one patient was not included because of the child’s condition; she was soon to receive cardiac surgery
and the parents had a lot on their mind. Finally, we had to exclude two more patients because they had
just turned 18. Finally, thirty-eight patients (median age: 13 years, 48% male) and/or their parents filled
out informed consent forms. Almost half the patients had previous CHD surgery (Tab. 1). Previous CHD
surgery included TV repair (± annuloplasty, n = 7), TV repair and pulmonary homograft (n = 3), partial
cavopulmonary connection (PCPC, n = 3), total cavo-pulmonary connection (TCPC, n = 2), closure of
atrial and ventricular septal defect (n = 1), only atrial septal defect closure (China, n = 1) and one patient
underwent a lateral coarctectomy for his aortic coarctation. Tricuspid valve regurgitation (TR) was
moderate in the majority of the patients.

Table 1: Characteristics of participating pediatric patients with Ebstein anomaly and their parents

Total (%)

Patient characteristics n = 38

Male 18 (47)

Mean age in years (range) 13 (8–17)

Tricuspid regurgitation severitya

Mild 11 (29)

Moderate 20 (53)

Severe 5 (13)

NYHA

I 33 (87)

II 4 (11)

III 1 (2)

IV 0

Previous ablation 7 (18)

Previous CHD surgery 18 (47)

Current circulation

Biventricular 33 (87)

1.5 Ventricular 3 (8)

Univentricular 2 (5)

Cardiac medicationb 8 (21)
(Continued)
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3.1 Health-Related Quality of Life
Although self-reported HRQoL was scored lower than the general Dutch population in all but one

domain, these differences did not reach statistical significance, except for social functioning in children
aged 8–12 years (score 65.0 vs. 86.1 resp., Z = –2.436, p = 0.015, Tab. 2).

In our sample, patients and their parents rated psychosocial health worse than physical health. There
were five patients with extreme low scores on self-reported psychosocial health. In general, a PedsQL
score of 70 is seen as a cut-off point for reduced HRQoL. These five patients scored below 60 on at least
two out of the three psychosocial subscales. The parent-reports of all these five patients were within
normal range.

No significant differences (p = 0.606) in self-reported HRQoL were found between boys and girls. TR
severity or history of previous CHD surgery did not predict self-reported HRQoL either (p = 0.846 and
p = 0.426 resp.). There was a poor agreement in HRQoL Total Scores between the patients and their
mothers (ICC 0.514, F (27) = 3.104, p = 0.002) as well as their fathers (ICC 0.567, F (27) = 3.552,
p = 0.01). Agreement between both parents was good (ICC .858, F (27) = 15.948, p = 0.000). Internal
consistency was adequate to good for all four subscales of the PedsQL and all three summary scores
(Cronbach’s α 0.71–0.94).

Table 1 (continued).

Total (%)

Known behavioral disorders

ADHD 3 (8)

Autism spectrum disorder 3 (8)

Mental development disorderc 3 (8)

Attending special education 4 (11)

Parent characteristics n = 71

Male 34 (48)

Marital status

Married/living together 56 (79)

Divorced 8 (11)

Widow (er) 2 (3)

Unknown 5 (7)

Socioeconomic status

Low 0

Low to middle 16 (23)

Middle 14 (20)

High 34 (48)

Unknown 7 (9)
ADHD, Attention Deficit Hyperactivity Disorder; CHD, Congenital
Hearts Disease; NYHA, New York Heart Association Functional
Classification
aTwo patients had an univentricular circulation excluding the tricuspid
valve
bIncluding anticoagulants, antihypertensive drugs and antiarrhythmics
cOne trisomy 21, one 18q21.33 deletion and one unknown cause
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3.2 Emotional and Behavioral Problems
Parents of children with EA reported significantly more internalizing problems than parents in the

general population (Tab. 3). These were mainly anxiety/depressive (22.9% versus 8%, p = 0.006),
withdrawn/depressive (22.9% vs. 8%, p = 0.006), somatic (28.6% versus 8%, p = 0.000) and thought
problems (28.6% vs. 8%, p = 0.000).

Table 2: Results of the pediatric quality of life inventory 4.0 measuring health related quality of life in
pediatric patients with Ebstein anomaly

Child 8–12 years
(n = 16)

Norm p-value Child 13–17 years
(n = 17)

Norm p-value Child Total (n = 33)

Subscale Median Range 8–12 years Median Range 13–17 years Median Range

Physical Functioning 82.8 43.8–100 84.9 0.214 78.1 53.1–100 86.0 0.083 78.1 43.8–100

Psychosocial Functioning 72.5 35.0–100.0 80.6 0.109 76.7 61.7–100 80.2 0.492 75.0 35.0–100

Emotional Functioning 67.5 15.0–100.0 77.1 0.641 80.0 55.0–100 76.7 0.286 75.0 15.0–100

Social Functioning 65.0 40.0–100.0 86.1 0.015 85.0 55–100.0 89.4 0.243 75.0 40.0–100

School Functioning 75.0 30.0–100.0 78.7 0.407 65.0 45.0–100 74.6 0.286 70.0 30.0–100

TOTAL score 72.3 40.2–96.7 82.1 0.790 79.3 62.0–100 82.2 0.308 77.2 40.2–100

Mother 8–12 years (n = 18) Mother 13–17 years (n = 19) Mother Total (n = 37)

Subscale Median Range Median Range Median Range

Physical Functioning 76.6 31.3–100 84.4 53.1–100 78.1 31.3–100

Psychosocial Functioning 75.0 33.3–91.7 75.0 46.7–100 75.0 33.3–100

Emotional Functioning 65.0 30.0–100 60.0 35.0–100 65.0 30.0–100

Social Functioning 77.5 25.0–100 85.0 45.0–100 85.0 25.0–100

School functioning 77.5 40.0–100 70.0 50.0–100 75.0 40.0–100

TOTAL score 76.6 32.6–92.4 80.4 48.9–100 77.0 32.6–100

Father 8–12 years (n = 17) Father 13–17 years (n = 17) Father Total (n = 34)

Subscale Median Range Median Range Median Range

Physical Functioning 84.4 43.8–100 87.5 59.4–100 87.5 43.8–100

Psychosocial Functioning 73.4 35.0–100 76.7 53.3–100 73.3 35.0–100

Emotional Functioning 70.0 40.0–100 80.0 45.0–100 72.5 40–100

Social Functioning 65.0 35.0–100 85.0 50.0–100 77.5 35.0–100

School Functioning 80.0 25.0–100 70.0 55.0–100 77.5 25.0–100

TOTAL score 73.9 38.0–100 82.6 56.5–100 78.3 38.0–100

Table 3: Distribution of non-clinical versus borderline/clinical emotional and behavioral problems by parents of
patients with Ebstein anomaly

CBCL 6–18 EA patients (n = 35)a General population p-value

Non-clinical,
N (%)

Borderline/clinical,
N (%)

Non-
clinical %

Borderline/
clinical %

Broadband scales

Internalizing problems 23 (65.7%) 12 (34.3%) 83% 17% 0.010

Externalizing problems 32 (91.4%) 3 (8.6%) 83% 17% 0.131

Total problems 25 (71.4%) 10 (28.6%) 83% 17% 0.062
(Continued)
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Compared to the general population, a significantly larger proportion of children with EA showed
attention deficit/hyperactivity problems (20.0% vs. 8%, p = 0.019). These problems, however, were not
self-reported by adolescents. They did not report any internalizing problems and even reported borderline
significantly (p = 0.050) fewer externalizing problems than the general population (3.8% vs. 17%). (Tab. 4)

Table 3 (continued).

CBCL 6–18 EA patients (n = 35)a General population p-value

Non-clinical,
N (%)

Borderline/clinical,
N (%)

Non-
clinical %

Borderline/
clinical %

Syndrome scales

Anxious/depressed 27 (77.1%) 8 (22.9%) 92% 8% 0.006

Withdrawn/depressed 27 (77.1%) 8 (22.9%) 92% 8% 0.006

Somatic complaints 25 (71.4%) 10 (28.6%) 92% 8% 0.000

Social problems 31 (88.6%) 4 (11.4%) 92% 8% 0.306

Thought problems 25 (71.4%) 10 (28.6%) 92% 8% 0.000

Attention problems 33 (68.6%) 2 (31.4%) 92% 8% 0.461

Rule breaking behavior 32 (91.4%) 3 (8.6%) 92% 8% 0.539

Aggressive behavior 32 (91.4%) 3 (8.6%) 92% 8% 0.539

DSM-oriented scales

Depressive problems 26 (74.3%) 9 (25.7%) 92% 8% 0.001

Anxiety problems 29 (82.9%) 6 (17.1%) 92% 8% 0.057

Somatic problems 27 (77.1%) 8 (22.9%) 92% 8% 0.006

Attention deficit/
hyperactivity problems

28 (80%) 7 (20%) 92% 8% 0.019

Oppositional defiant
problems

34 (97.1%) 1 (2.9%) 92% 8% 0.218

Conduct problems 32 (91.4%) 3 (8.6%) 92% 8% 0.539
CBCL, Child Behavior Checklist; EA, Ebstein anomaly
aReported by fathers (n = 5), mothers (n = 27), both parents (n = 2), unknown (n = 1)

Table 4: Distribution of non-clinical versus borderline/clinical emotional and behavioral problems by adolescents
with Ebstein anomaly (age 11–18 years)

YSR 11–18 EA patients (n = 26) General population p-value

Non-clinical,
N (%)

Borderline/
clinical, N (%)

Non-
clinical %

Borderline/
clinical %

Broadband scales

Internalizing problems 20 (76.9%) 6 (23.1%) 83% 17% 0.273

Externalizing problems 25 (96.2%) 1 (3.8%) 83% 17% 0.050

Total problems 24 (92.3%) 2 (7.7%) 83% 17% 0.157

Syndrome scales

Anxious/depressed 23 (88.5%) 3 (11.5%) 92% 8% 0.346
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Teachers of children with EA also reported significantly fewer externalizing problems compared to the
general population (3.6% vs. 17%, p = 0.037) (Tab. 5).

Table 4 (continued).

YSR 11–18 EA patients (n = 26) General population p-value

Non-clinical,
N (%)

Borderline/
clinical, N (%)

Non-
clinical %

Borderline/
clinical %

Withdrawn/depressed 23 (88.5%) 3 (11.5%) 92% 8% 0.346

Somatic Complaints 23 (88.5%) 3 (11.5%) 92% 8% 0.346

Social Problems 24 (92.3%) 2 (7.7%) 92% 8% 0.654

Thought Problems 24 (92.3%) 2 (7.7%) 92% 8% 0.654

Attention Problems 23 (88.5%) 3 (11.5%) 92% 8% 0.346

Rule Breaking Behavior 25 (96.2%) 1 (3.8%) 92% 8% 0.373

Aggressive Behavior 25 (96.2%) 1 (3.8%) 92% 8% 0.373

DSM-oriented scales

Depressive Problems 23 (88.5%) 3 (11.5%) 92% 8% 0.346

Anxiety Problems 24 (92.3%) 2 (7.7%) 92% 8% 0.654

Somatic Problems 22 (84.6%) 4 (15.4%) 92% 8% 0.150

Attention Deficit/
Hyperactivity Problems

23 (88.5%) 3 (11.5%) 92% 8% 0.346

Oppositional Defiant
Problems

24 (92.3%) 2 (7.7%) 92% 8% 0.654

Conduct Problems 25 (96.2%) 1 (3.8%) 92% 8% 0.373
EA, Ebstein anomaly; YSR, youth self-report

Table 5: Distribution of non-clinical versus borderline/clinical emotional and behavioral problems by school
teachers of children with Ebstein anomaly (age 8–18 years)

TRF 6–18 EA patients (n = 28) General population p-value

Non-clinical,
N (%)

Borderline/
clinical, N (%)

Non-
clinical %

Borderline/
clinical %

Broadband scales

Internalizing problems 20 (71.4%) 8 (28.6%) 83% 17% 0.089

Externalizing problems 27 (96.4%) 1 (3.6%) 83% 17% 0.037

Total problems 24 (85.7%) 4 (14.3%) 83% 17% 0.471

Syndrome scales

Anxious/depressed 25 (89.3%) 3 (10.7%) 92% 8% 0.391

Withdrawn/depressed 24 (85.7%) 4 (14.3%) 92% 8% 0.182

Somatic Complaints 27 (96.4%) 1 (3.6%) 92% 8% 0.333

Social Problems 26 (92.9%) 2 (7.1%) 92% 8% 0.609

Thought Problems 26 (92.9%) 2 (7.1%) 92% 8% 0.609
(Continued)
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5 Discussion

The present study shows that self-reported health-related quality of life is not significantly reduced in
children and adolescents with EA, except for social functioning in children 8–12 years of age. Mellion
et al. [10] of the Pediatric Cardiac Quality of Life Inventory Testing Study Consortium, compared
HRQoL in a large group of pediatric patients (625 children, 513 adolescents) with CHD and healthy
controls using the same PedsQL 4.0 instrument. The Total, Physical and Psychosocial Health Summary
Scores were lower in the CHD group as compared with healthy controls. However, their patient cohort
was divided into three severity categories; mild (no surgical or catheter-based intervention), biventricular
CHD and single ventricle CHD. When looking at these subgroups, they found no significant differences
between children and adolescents with mild CHD and healthy controls. In our EA cohort 20/38 patients
did not have previous CHD surgery. Furthermore, the majority was classified as NYHA class I or II.
Therefore, the majority of our cohort could be classified as mild and thus, overall, would align with the
results from the Mellion group.

Literature about HRQoL of children with CHD, however, remains inconsistent. Reiner et al. [32]
enrolled 514 patients (aged 7–17 years) with CHD who underwent regular outpatient visits. The age-
adapted KINDL questionnaire was used for evaluation of HRQoL. After adjusting for age and sex, the
HRQoL of the patients was significantly higher than healthy peers for the total HRQoL score, for self-
esteem, family and everyday functioning. No differences between severity classes were seen. They
concluded that young patients can cope well with their disease burden. Possible positively contributing

Table 5 (continued).

TRF 6–18 EA patients (n = 28) General population p-value

Non-clinical,
N (%)

Borderline/
clinical, N (%)

Non-
clinical %

Borderline/
clinical %

Attention Problems 25 (89.3%) 3 (10.7%) 92% 8% 0.391

Rule Breaking Behavior 28 (100%) 0 92% 8% 0.097

Aggressive Behavior 28 (100%) 0 92% 8% 0.097

DSM-oriented scales

Inattention Problem Subscale 27 (96.4%) 1 (3.6%) 92% 8% 0.333

Hyperactivity Impulsivity
Problem Subscale

25 (89.3%) 3 (10.7%) 92% 8% 0.391

Depressive Problems 27 (96.4%) 1 (3.6%) 92% 8% 0.333

Anxiety Problems 25 (89.3%) 3 (10.7%) 92% 8% 0.391

Somatic Problems 27 (96.4%) 1 (3.6%) 92% 8% 0.333

Attention Deficit/Hyperactivity
Problems

26 (92.9%) 2 (7.1%) 92% 8% 0.609

Oppositional Defiant Problems 28 (100%) 0 92% 8% 0.097

Conduct Problems 28 (100%) 0 92% 8% 0.097

Inattention Problems Subscale 26 (92.9%) 2 (7.1%) 92% 8% 0.609

Hyperactivity Impulsivity
Problems Subscale

25 (89.3%) 3 (10.7%) 92% 8% 0.391

EA, Ebstein anomaly; TRF, Teacher’s Report Form
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factors include family environment, peers, social support, school and community. Furthermore, the authors
emphasize that these patients do not know a life without cardiac disease and have learnt to develop coping
strategies from the beginning of their life. It is well recognized that HRQoL is dependent upon finding a
balance between body, mind and spirit and on establishing and maintaining a harmonious set of
relationships within the person’s social context and external environment [33]. Therefore, even young
patients with serious physical limitations can experience good or even excellent quality of life, whereas to
most external observers these individuals seem to live a less desirable daily life.

One of the biggest limitations of most studies on HRQoL in CHD patients is their inclusion of
heterogeneous groups of patients including left and right heart obstructions, isolated shunt defects,
transposition of the great arteries, univentricular hearts and other heart defects. We consider our focus on
EA a surplus value of this study, since results can now be better applied to this particular cardiac group,
providing insight into disease-specific screening.

The only significant difference between young patients with EA and healthy peers was on their self-
report as to social functioning. Several studies suggest that for children and adolescents with CHD, the
identification of other children’s emotions, is impaired, although this could not be ascertained by
statistical analyses [34–36]. We speculate this might negatively influence the children’s capability to
making and keeping friendships. Furthermore, we speculate that feeling different and missing out on
school makes them feel isolated from peers. Moreover, overprotection by parents and/or reduced exercise
tolerance can result in less sports or leisured time activities/clubs with friends, and by consequence in
reduced social skills due to limited social experiences. Adolescents might have developed coping
strategies, while younger patients might not have been able to do so yet. Also, CHD patients are at risk
for neurodevelopmental morbidity caused by biological risk factors as underlying syndromes or genetic/
developmental disorders, the circulatory abnormalities specific to the heart defect and the medical and
surgical therapies required [37]. These risk factors are modified by environmental risk and protective
factors at home, school and work. Only a few studies have investigated the impact of
neurodevelopmental outcome on HRQoL in the pediatric population. For children with a D-transposition
of the great arteries and for children with Fontan palliation for hypoplastic left heart syndrome, a lower
parent-reported psychosocial quality of life has been reported [38,39]. These findings suggest a role for
neurodevelopmental impairment as cause for reduced psychosocial health.

It is concerning that in our population, five children self-reported distressingly low scores for
psychosocial functioning. We examined their medical files carefully. In three patients, no concerns about
the child’s psychosocial wellbeing were reported in their files. We contacted their treating physicians.
They did not have any indication for concern before. Therefore, none of these patients underwent
psychosocial screening or assessment by an experienced mental health professional up to now. The
treating physician is now informed and this matter will be discussed with the patient and its parents. The
other two patients faced surgery later that year. Undergoing cardiac surgery is a stressful event that may
negatively influence the patients’ or parents’ perception on HRQoL [3,40–44]. Remarkably, in our study,
a history of previous CHD surgery was not related to impaired HRQoL when compared to a non-surgical
group or when compared to healthy controls. Due to the small subgroups, we did not take time since last
surgery or the number of surgeries into account. To our knowledge, no previous studies have been
conducted on HRQoL in post-surgical patients with EA.

An important parameter for severity of disease in EA is the severity of TR. Increased TR aggravates
enlargement of both the right atrium and the atrialized and functional right ventricle and worsens right
ventricular function. This could eventually lead to reduced functional class and impaired HRQoL. However,
in this study, TR severity did not predict HRQoL. A possible explanation could be that in only five patients,
severe TR was observed. Other patients with severe TR underwent previous TV repair, resulting in less
regurgitation at last visit. Furthermore, our patients are young and often show maintained right ventricular
function. In adult patients with EA and severe TR, the right ventricle starts failing more rapidly.
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We found a poor agreement in HRQoL scores between children and parents. In pediatric health care,
doctors often convey and obtain information primarily from parents during outpatient visits. This study
emphasizes the need to listen carefully to both patients and parents. These results are consistent with the
study of Patel et al. [45] who examined agreements and discrepancies between child and parent reports
on quality of life in the pediatric cardiology population using the PedsQL 4.0 instrument as well [45].
Child scores were consistently 2–3 points lower than parent scores for all domains. Parent and child
scores were moderately to poorly correlated for school functioning, psychosocial and total summary
scores. Emotional quality of life had the lowest agreement. In our study, we found the lowest correlation
in physical functioning. Physical health is easier to observe than psychosocial health and, therefore, we
would have expected a better agreement between child and parent reports in this domain. In fact, other
studies showed the greatest agreement for physical quality of life [8,46,47]. However, studies on
agreement between self- and parent reports on HRQoL are inconclusive [48]. All stress the importance of
taking both child and proxy reports into account, a conclusion our study confirms.

Parents of children with EA reported significantly more internalizing problems than parents from the
general population. A protective parenting style, which is recognizable to most pediatricians, may be an
important risk factor. Other studies have also reported more emotional and behavioral problems in
children with CHD [2,5,12,49–52]. Most of these, however, included patients with more common types
of CHD, such as tetralogy of Fallot or transposition of the great arteries. To our knowledge, no specific
studies on behavioral problems in EA exist.

Although parents report behavioral problems, these problems are not self-reported by children and
adolescents. Spijkerboer et al. [2] examined long-term behavioral and emotional problems in four cardiac
diagnostic groups of children and adolescents after invasive treatment for congenital heart disease. They
came to the same conclusion. Overall, parents of patients with CHD reported higher levels of problems
compared to parents of healthy children, whereas patients themselves reported no long-term impairment
compared to same-sex reference peers.

Teachers of children and adolescents with EA report fewer externalizing problems in class than teachers
of healthy peers. We hypothesize that, due to a protective parenting style, children might enter adolescence
later. Because of their medical history, patients might just want to be normal and, therefore, try not to stand
out in class. They may lack the cardiorespiratory reserves to spend their energy on externalizing behavior.
Anxiety might play a role as well.

6 Clinical Implications

For the practicing pediatric cardiologist, there needs to be recognition that children and adolescents with
EA, despite an overall adequate HRQoL, are at a higher risk for emotional and behavioral problems than their
healthy peers. Considering our results, we recommend that HRQoL and psychological assessment should be
made a routine part of clinical visits in order to screen for less apparent psychosocial problems. Completing a
self- and proxy-HRQoL questionnaire as the Generic Pediatric Quality of Life Inventory 4.0 can be helpful.
Questionnaires could be sent by email to parents before routine clinical visits. Results should be uploaded to
the patients’ medical files, and scores discussed with patients and their parents. If required, treatment
strategies can be optimized, additional examination can be performed or further support can be offered by
experienced health care workers such as psychologists or physiotherapists.

We are currently working hard on protocols to arrange systematic screening. The present situation is that
before visiting the outpatient clinic, patients are asked to complete online HRQoL questionnaires. Results are
evaluated by a dedicated team. In case of concerning results, the dedicated team informs the treating
physician by mail and makes a note in the patient’s medical file about the results and their interpretation.
Next, it is up to the treating physician to discuss these results during the patients’ visit. Based on these
findings the treating physician might refer the patient to e.g., the psychologist. First results are positive:
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patients and parents appreciate the attention paid to this important part of health care. However, we are aware
of the fact that a treating physician is neither educated nor experienced enough to discuss and interpret results
of HRQoL questionnaires. Further adjustments to this system are being made.

We also believe that continuous assessment of the patients’ development in order to recognize
impairment as soon as possible, is crucial. In our center, a dedicated team (including neonatologists,
pediatric cardiologists, psychologists, pediatric physiotherapists and exercise physiologists) evaluates all
severe CHD patients at a special CHD Lifespan dedicated outpatient clinic. Follow-up is performed just
before reaching important milestones in their neurodevelopment, until the patient turns 18 years of age.
Thereafter, age-attuned assessment for adults and elderly should be specified. Our final goals are
improving the current treatment strategies and optimizing neurodevelopmental and health-related quality
of life in our patients with CHD and their families.

7 Strengths and Limitations

This is the first psychosocial study to specifically target young EA patients. We acquired a substantial
sample size, considering the prevalence of this rare CHD. The multicenter recruitment and the broad age
range improved the generalizability of our results in the pediatric EA population. We also included a
large group of fathers, which is fairly rare for psychosocial research [53,54].

Although the sample size is relatively large for EA, the number of patients limits extensive statistical
analysis and decreases statistical power. Generally known problems with questionnaire studies are, that
patients are sometimes not willing to show the truth or they prefer strategic behavior. An emotional
resistance to evaluate oneself could exist and lack of motivation could lead to falsified results. To avoid
such bias a big sample size is required.

A cardiac module of the PedsQL is available for evaluation of HRQoL, which we did not include in our
study. This cardiac module would compare the results of our patients with EA to patients with other types of
CHD, whereas the aim of the current study was to compare our results to healthy peers.

In this study we evaluated the impact of clinical factors on HRQoL. We did not look into environmental
factors, which are known to exert strong influence on HRQoL, such as psychological distress, problematic
family conditions and limited social support.

8 Conclusion

Overall, despite satisfactory HRQoL, children and adolescents with EA show emotional and behavioral
problems. We recommend routine HRQoL and psychological assessment to screen for less apparent
internalizing and psychosocial difficulties. In addition, during visits, the treating physician should
carefully listen to both patients and parents, as their perspectives might differ substantially.
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