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Abstract Objective: Chronic paediatric heart disease is often associated with residual symptoms, persisting
functional restrictions, and late sequelae for psychosocial development. It is, therefore, increasingly important to
evaluate the health-related quality of life of children and adolescents with chronic heart disease. The aim of this
study was to determine medical and socio-demographic variables affecting health-related quality of life in school-
aged children and adolescents with chronic heart disease. Patients and methods: The Pediatric Cardiac Quality of
Life Inventory was administered to 375 children and adolescents and 386 parental caregivers. Medical infor-
mation was obtained from the charts. The socio-demographic information was provided by the patients and
caregivers. Results: Greater disease severity, low school attendance, current cardiac medication, current parental
employment, uncertain or limited prognosis, history of connection to a heart–lung machine, number of nights
spent in a hospital, and need for treatment in a paediatric aftercare clinic independently contributed to lower
health-related quality of life (self-report: R2= 0.41; proxy-report: R2= 0.46). High correlations between self-
reports and parent-proxy reports indicated concordance regarding the evaluation of a child’s health-related
quality of life. Conclusions: Beyond medical treatment, integration into school is important to increase health-
related quality of life in children and adolescents surviving with chronic heart disease. Regular screening of
health-related quality of life is recommended to identify patients with special needs.
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CHRONIC HEART DISEASE (CHD) COMPRISES A

heterogeneous group of diseases characterised
by a structural heart defect.1 They are the most

common single-organ malformations,2 with an

incidence of six to eight in every 1000 live births.3,4

Over the past few decades, new surgical techniques
and advances in cardiopulmonary bypass, intensive
care, cardiac catheterisation, non-invasive imaging,
and medical therapies have reduced mortality
dramatically, resulting in a growing proportion of
patients reaching adolescence and adulthood.5–9

Survival and objective assessment of heart functioning
do not reflect the entire impact of CHD and its
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treatment.10 Survivors are at risk of a variety of
physical and psychosocial problems, such as stigma-
tisation due to large incisions in the chest,11

developmental and motor dysfunctions, neurocogni-
tive deficits, residual injuries, persisting functional
restrictions,2,12–18 behavioural and emotional
problems,5,11–13,19–23 long-term sequelae for psycho-
social development,4,20,24–30 and, by extension, of
reduced health-related quality of life.31–34 This
development leads to a steadily increasing need to
assess health-related quality of life.22,35

Health-related quality of life is a multidimensional
construct including physical, psychological, and
social well-being and functioning.28,31 There is no
linear relationship between physical health and
health-related quality of life. Chronic somatic dis-
eases manifest a disease-specific organic dysfunction,
leading to specific subjective complaints. They, in
turn, impact the patient’s general well-being and
functioning. More precisely, physical symptoms may
impair the patient’s psychological and social well-
being and functioning; therefore, viewed together,
these aspects can help increase an overall under-
standing of the disease.36–38

Thus, multiple factors have to be considered
when investigating health-related quality of life in
children with CHD.11 Previous health-related qual-
ity of life studies in patients with CHD described
psychological,1,32,39 psychosocial,5,24,30 and medical
variables29,40 separately and their impact on health-
related quality of life as well as specific dimensions of
health-related quality of life.5,10,27,28,31,32,34,41,42

Health-related quality of life,33,43,44 emotional and
psychological functioning,42 and psychosocial
adjustment were investigated as outcomes after dif-
ferent invasive treatments,9,33,43,44,45 or patients
with different diagnoses were compared.46 Predictors
and associated factors of psychosocial well-being were
examined.32,44 Drakouli et al37 found in a systematic
review that patients’ quality of life was associated with more
severe cardiac lesions. Children reported diminished quality
of life after cardiac surgery concerning physical, psychosocial,
emotional, and school functioning. The most important
determinants of children’s quality of life were parental
support, lower socio-economic status, limitations due to
physical impairment, sense of coherence, and finally the level
of the child’s everyday anxiety and depression. A very small
proportion of studies investigated medical variables
predicting health-related quality of life at school age
and beyond.40 Utens et al44 identified several medical
variables such as number of heart operations, hypo-
thermia, duration of pregnancy, % oxygen saturation,
and age at surgical repair as significant predictors for
behavioural/emotional maladjustment of school-aged
children and beyond with CHD; however, the impact
of these factors on health-related quality of life within

a multidimensional approach is under-researched.
The scope of medical and socio-demographic vari-
ables associated with health-related quality of life
within a multidimensional approach largely remains
unclear. Only a few studies have integrated medical
and psychosocial variables.38 Goldbeck et al29

demonstrated significant effects of disease severity
on health-related quality of life of children with CHD
and of social disadvantages on health-related quality
of life of both children and their parental caregivers.
Previous studies on health-related quality of life

are limited due to small sample size28,34,45,47 and the
use of non-specific psychometric instruments
such as generic quality-of-life instruments or
screening instruments for behavioural pro-
blems.28,31,33,34,43,44,47 These instruments, however, have
limitations when aiming at specific psychosocial and physi-
cal sequelae of somatic diseases.5,11 On the basis of the
available information, only one study so far has used a
disease-specific health-related quality of life instru-
ment – Pediatric Cardiac Quality of Life Inventory –
to assess health-related quality of life of children with
CHD. Another disease-specific quality of life questionnaire
is the PedsQLTM 3.0 Cardiac Module.48 Compared with
this measure, the Pediatric Cardiac Quality of Life Inven-
tory focusses even more on the physical and psychosocial
impact of heart diseases. As expected, the external validity of
the original and German versions of the Pediatric Cardiac
Quality of Life Inventory correlate with disease severity, and
accordingly the measures are sensitive for disease-specific
burdens and functional restrictions.49,50 Marino et al38

found that the factors worse executive functioning,
gross motor ability, and symptoms of anxiety and
depression significantly predicted lower Pediatric
Cardiac Quality of Life Inventory scores, and they
appear to be key health-related quality of life drivers
in survivors with complex CHD. Further investiga-
tions including other potential factors that impact
health-related quality of life and multiple informants
are needed.31,33

This study aimed to extend our knowledge on the
long-term development of children and adolescents
with CHD. The objectives were to identify medical
and socio-demographic determinants of health-
related quality of life in children and adolescents
with CHD, and to investigate the concordance of
patients’ self-reports and parents’ proxy reports.

Materials and methods

Study design
This study was conducted between 2010 and 2012,
and was part of a cross-sectional, multicentre study
in eight German centres and one Swiss centre
for paediatric cardiology. Patients aged between
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8 and 17 years with either acquired heart disease or
congenital heart disease and fluent in German were
eligible. The questionnaires were completed by
patients and their parental caregivers at the clinic or
at home. The research protocol was approved by the
Institutional Review Board at the University of Ulm,
Germany. Informed consent was obtained from all
individual participants included in the study.

Study sample
Altogether, 676 children and adolescents with heart
disease as well as their parental caregivers who attended
the medical centres and fulfilled inclusion criteria were
approached to participate in this study. In the end, 375
children and adolescents (response rate 56.1%) and
386 parents (response rate 57.7%) participated in the
present study. There were no significant differences in
medical and socio-demographic characteristics between
responders and non-responders. Table 1 gives the
participants’ socio-demographic and socio-economic
characteristics. Table 2 gives the participants’ medical
characteristics.

Measures
Health-related quality of life. The Pediatric Cardiac

Quality of Life Inventory is a disease-specific

questionnaire for children and adolescents.4,50 For
this study, the original American-English versions
were translated into German using international
guidelines for the cross-cultural translation and
validation of patient-reported outcomes.51 The
German versions showed high internal consistencies
(Cronbachs’ α between 0.92 and 0.95).49 For test–re-
test reliability determination, a subgroup of children
and adolescents with heart disease, who were
outpatients in the first assessment, as well as parents
whose children with heart disease were outpatients in
the first assessment, were re-assessed after 4–6 weeks.
If any significant life event or change in clinical status
had occurred between the two time points, these
questionnaires were excluded from this analysis. The
test–re-test reliability was sufficient with correlations
between rtt= 0.73 and 0.93.49 The children’s version
(ages 8–12) comprises 27 items on three dimensions:
impact of disease, psychosocial impact, and emotional
environment. The adolescent version (age 13 and
above) comprises 38 items on corresponding
dimensions. The two subscales impact of disease
and psychosocial impact can be added to a total score,
indicating overall health-related quality of life.
Medical and socio-demographic information. Medical

variables were collected through a medical case
report form filled out by the responsible physician,
based on the patient’s medical charts; furthermore,

Table 1. Socio-demographic information of the study participants.

Patient reports (n= 375) Parent reports (n= 386)

Age in years (mean, SD, span) M= 12.93, SD= 2.89,
8–18 years

M= 12.82, SD= 2.85,
8–18 years

Patient gender
Male 212 (56.2%) 220 (56.7%)
Female 162 (43.5%) 165 (43.1%)
Not reported 1 (0.3%) 1 (0.3%)

Participating caregivers
Mothers 318 (82.3%)
Fathers 55 (14.4%)
Other (foster mother, foster father, stepmother, sister, or grandmother) 6 (1.5%)
Not reported 7 (1.8%)

Parent education
<10 years school 245 (63.8%)
⩾10 years school 135 (35.0%)
Not reported 6 (1.55%)

Current parental employment
Full time 112 (29.2%)
Part time 190 (49.2%)
Not employed 72 (18.5%)
Not reported 12 (3.1%)

Age of child at diagnosis
Before birth 42 (11.0%)
Within the 1st year of life 236 (61.3%)
After the 1st birthday 96 (24.6%)
Not reported 12 (3.1%)

Socio-demographic information of subjects based on parent reports
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Table 2. Medical information of the subsamples.

Patient reports (n= 375) Parent reports (n= 386)

Type of clinic
Paediatric CHD clinic 101 (27.2%) 105 (27.4%)
Cardiac centre (surgery) 242 (64.1%) 253 (65.1%)
Paediatric aftercare clinic 32 (8.7%) 28 (7.4%)

Treatment setting*
Outpatient 257 (68.6%) 265 (68.7%)
Inpatient 113 (30.1%) 116 (30.0%)
Not reported 5 (1.3%) 5 (1.3%)

Type of HD*
Single ventricle 39 (10.3%) 44 (10.3%)
Two ventricle 269 (72.0%) 278 (72.0%)
Cardiac arrhythmia 29 (7.7%) 28 (5.7%)
Acquired HD 18 (4.7%) 16 (5.1%)
Other 13 (4.3%) 13 (3.4%)
Not reported 7 (1.8%) 7 (3.4%)

Severity of heart dysfunction*
NYHA-class I, no symptoms, no limitation 263 (69.9%) 272 (70.3%)
NYHA-class II, mild symptoms 88 (23.7%) 92 (24.1%)
NYHA-class III, marked limitation 13 (3.4%) 11 (2.8%)
NYHA-class IV, severe limitations 7 (1.8%) 7 (1.8%)
Not reported 4 (1.1%) 4 (1.0%)

Medical prognosis*
Good 261 (69.4%) 266 (68.7%)
Uncertain 106 (28.5%) 112 (29.2%)
Limited 3 (0.8%) 3 (0.8%)
Not reported 5 (1.3%) 5 (1.3%)

Approach to treatment*
Non-corrective 64 (17.2%) 67 (17.4%)
Curative normal cardiovascular condition 204 (54.1%) 212 (54.6%)
Curative with limited functions 58 (15.8%) 58 (15.4%)
Palliative 25 (6.6%) 25 (6.4%)
Not reported 24 (6.3%) 24 (6.2%)

Heart transplantation*
Yes 25 (6.6%) 24 (6.1%)
No 349 (93.1%) 360 (93.3%)
Not reported 1 (0.3%) 2 (0.5%)

Cardiac pacemaker**
Yes 44 (11.5%)
No 330 (85.4%)
Not reported 12 (3.1%)

Need for further surgery(s)*
Yes 36 (9.8%) 32 (8.5%)
Probably 121 (31.9%) 127 (32.6%)
No 168 (44.9%) 181 (46.9%)
Not reported 50 (13.5%) 46 (12.0%)

History of connection to a heart–lung machine**
Yes 222 (57.7%)
No 148 (38.2%)
Not reported 16 (4.1%)

Current cardiac medication*
Yes 145 (38.5%) 146 (37.7%)
No 229 (61.2%) 239 (62.1%)
Not reported 1 (0.3%) 1 (0.3%)

Total number of nights in hospital due to CHD**
None 43 (11.3%)
One 60 (15.4%)
2–5 108 (28.2%)
6–20 63 (16.2%)
>20 103 (26.7%)
Not reported 9 (2.3%)

*Medical information of subjects based on physician reports
**Medical information of subjects based on parent reports
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the physicians evaluated the current health status
(NYHA-class) and the medical prognosis. The
NYHA classification system gives the classification
of cardiac insufficiency and is widely used to
characterise the severity of cardiac disease.17,20

Prognosis was acquired as subjective assessments by
the physicians and estimated to be good, uncertain,
or limited. Socio-demographic and socio-economic
data were provided by the caregivers and the children
or adolescents themselves by means of a self-
constructed questionnaire.

Statistical analysis
Descriptive analyses were performed for each medical
and socio-demographic variable. To meet the current
standards in quality of life assessment, the Pediatric
Cardiac Quality of Life Inventory total raw scores
were transformed linearly into a scale ranging from
0 to 100, with higher values indicating good health-
related quality of life.
χ2 tests were computed to investigate differences

in terms of disease severity depending on different
settings of medical care delivery, such as paediatric
CHD clinic, cardiac centre for surgery, and paediatric
aftercare clinic.
To explore the impact of each separate

predictor variable, the hypothesised medical and
socio-economic predictor variables were tested on
the Pediatric Cardiac Quality of Life Inventory total
score separately by bivariate analyses; t-tests for
independent samples were used for variables with
two characteristics. Between-group effect sizes were
computed using Cohen’s d. Univariate analysis of
variances were performed for variables with more
than two characteristics. The medical or socio-
economic variables were used as independent vari-
ables, and the health-related quality of life total score
was used as a dependent variable. A significance level
of α= 0.05 was applied (two-sided).
We calculated two separate regression models for parent-

reported and self-reported quality of life scores to estimate
associations between potential predictors and outcomes. The
relationship between CHD and health-related quality of
life was explored by multilinear regression analysis with a
stepwise inclusion procedure of independent variables
(Table 3), which had been pre-selected on the basis of
findings from previous studies.5,29,37,52 The Pediatric
Cardiac Quality of Life Inventory total score was used
as a dependent variable. To estimate associations
between each characteristic of the potential
predictors, ordinal scaled variables were dichot-
omised for linear regression analysis. Characteristics
of type of clinic, approach to treatment, need for
further surgery, severity of heart dysfunction,
children’s age at diagnosis, number of nights spent in

hospitals, parental education, and current parental
employment were coded into 0, 1. Independent
variables that met the significance criterion of
p< 0.10 were entered in multivariate analyses. Those
with p< 0.05 remained in the final multivariate
model. Estimations of model-explained variation
were determined by R2 statistics.
A paired sample t-test was computed to examine

differences in mean scores of self-reported and parent-
proxy health-related quality of life ratings, patients
and parents. A significance level of p< 0.05 was
applied (two-sided).
Statistical analyses were performed using the soft-

ware programme IBM Statistical Package for the
Social Sciences (SPSS) for Windows Version 21.0.

Results

Disease severity differences depending on different settings
of medical care delivery
The following variables were tested: type of heart
disease, approach to treatment, heart transplantation,
assessment of severity of heart dysfunction via NYHA
classification system, physicians’ subjective assess-
ment of medical prognosis, current cardiac medica-
tion, number of nights spent in hospitals due to heart
disease, cardiac pacemaker, need for further surgery,
as well as school attendance over the previous
4 weeks. χ2 Tests showed significant differences with
regard to disease severity of heart disease in children
treated in a paediatric CHD clinic, cardiac centre for
surgery, and a paediatric aftercare clinic (p< 0.01).

Factors predicting health-related quality of life
The impact of each hypothesised predictor variable
was indicated by bivariate associations with the
Pediatric Cardiac Quality of Life Inventory total score
(Table 3). Most hypothesised predictor variables
indicated that patients with mild disease severity
obtained significantly higher Pediatric Cardiac
Quality of Life Inventory total scores than patients
with at least moderate disease severity. Owing to the
known impact43 of health-related quality of life,
predictor variables that failed significant associations
were not excluded from regression analysis.
According to the first regression model, 42% of the

variance in self-reported health-related quality of life
(total score) was explained by investigated variables
(adjusted R2= 0.41; F(5,253)= 36.59, p< 0.001).
According to the second regression model, 47%
of the variance in parent-reported health-related
quality of life was explained (adjusted R2= 0.46;
F(9,266)= 26.57; p< 0.001). Higher Pediatric
Cardiac Quality of Life Inventory total scores were
predicted by NYHA-class I and NYHA-class II as
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Table 3. Group comparisons of variables impacting health-related quality of life (as indicated by the Pediatric Cardiac Quality of Life Inventory total scores).

Self-reports Parent reports

Variables n Mean SD t/F p d n Mean SD t/F p d

t-Tests for independent samples
Treatment setting
Outpatient 208 83.44 13.17 6.22 <0.001 0.85 213 81.62 14.06 7.16 <0.001 0.98
Inpatient 88 71.58 15.71 90 67.03 17.06

Medical prognosis
Good 215 83.28 12.91 5.87 <0.001 0.83 219 81.77 13.55 7.32 <0.001 1.06
Uncertain or limited 81 71.27 16.61 85 66.05 17.91

Current cardiac medication
No 191 84.49 12.32 7.03 <0.001 0.83 200 82.95 13.26 8.31 <0.001 1.08
Yes 108 72.08 15.84 107 67.31 16.88

Heart transplantation
Yes 13 68.27 14.94 −2.92 0.004 0.83 16 59.80 14.30 −4.55 <0.001 1.17
No 286 80.46 14.72 289 78.38 15.98

History of connection to a heart–lung machine
Yes 170 78.97 15.51 −1.92 0.055 0.23 181 73.72 17.84 −5.27 <0.001 0.59
No 118 82.44 14.37 123 83.06 13.05

Treatment with cardiac pacemaker
Yes 33 74.10 18.36 −2.20 0.034 0.49 37 70.69 19.20 −2.78 0.006 0.49
No 256 81.40 14.32 271 78.58 15.73

School attendance in the previous 4 weeks
Yes 187 85.03 12.19 7.02 <0.001 0.94 200 82.45 13.71 7.30 <0.001 0.94
No 104 72.28 16.14 108 68.35 17.37

Parental education
<10th grade 183 79.79 15.99 −0.59 0.557 0.07 196 77.51 16.33 0.17 0.868 0.02
>10th grade 109 80.87 13.66 111 77.18 17.33

ANOVAs
Type of clinic
Paediatric CHD clinic 201 83.04 14.18 13.72 <0.001 207 81.36 15.05 19.17 <0.001
Cardiac centre (surgery) 80 75.29 14.97 83 70.81 17.10
Paediatric aftercare clinic 27 71.00 16.07 27 67.02 16.00

Approach to treatment
Non-corrective 45 83.13 13.70 8.64 <0.001 55 82.03 15.59 14.70 <0.001
Curative normal cardiovascular condition 169 82.62 13.05 172 80.12 14.36
Curative with limited functions 48 74.42 16.93 48 68.01 16.44
Palliative 17 69.36 11.92 15 62.74 14.96

Need for further surgeries
No 137 83.53 13.93 8.57 <0.001 152 82.44 14.08 16.70 <0.001
Probably 92 77.93 14.62 95 71.80 17.81
Yes 30 73.25 13.78 26 70.00 16.69

Severity of heart dysfunction
NYHA-class I 216 84.47 11.89 55.41 <0.001 218 82.39 12.97 51.20 <0.001
NYHA-class II 70 70.78 15.10 75 67.75 16.48
NYHA-class III or IV 14 56.43 13.21 13 53.28 14.46
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well as no history of a connection to a heart–lung
machine and total number of nights spent in a hos-
pital (once). Lower Pediatric Cardiac Quality of Life
Inventory total scores were associated with no school
attendance during the previous 4 weeks, current
cardiac medication, current parental employment,
unsure or limited prognosis, total number of nights
spent in a hospital (6–20), and treatment in a
paediatric aftercare clinic. All predictor variables
indicated that patients with mild disease severity
obtained significantly higher Pediatric Cardiac
Quality of Life Inventory total scores than patients
with at least moderate disease severity. The results of
the final prediction models are presented in Table 4.

Comparison between self-reports and parent-proxy ratings
Paired t-tests showed significant mean differences
between self-reports and parent-proxy ratings of
health-related quality of life (n= 249, t= 2.73,
p< 0.01). Children and adolescents reported sig-
nificantly better health-related quality of life
(M= 80.3, SD= 15.1) than their parents (M= 78.7,
SD= 15.8). There was a strong correlation between
self-reported and parent-reported health-related
quality of life (rsp= 0.82, p<.001).

Discussion

This study investigated the health-related quality of
life of children and adolescents with CHD in a clin-
ical population with on average mild-to-moderate
disease severity. Participants of the study were diverse
regarding their specific diagnosis and their demo-
graphic and socio-economic characteristics. The
validity of the study findings is strengthened by a
large sample size, multicentre recruitment, and the
use of a disease-specific measure with good psycho-
metric properties.
As expected and consistent with the literature,52,53

CHD severity as indicated by NYHA classification,
treatment history, current treatment, and medical
prognoses were significantly associated with health-
related quality of life. Among the psychosocial
factors, patients’ school attendance was, indepen-
dently of other factors, associated with health-related
quality of life, both from the patients’ and their
parents’ perspectives; moreover, parent reports indi-
cated an additional effect of hospitalisation on their
children’s health-related quality of life.
The need for frequent medical treatment and the

limited psychosocial functioning due to CHD are
known to interrupt school attendance. Days off school
not only impair academic education and performance
but are also associated with social isolation from
healthy peers.54 Frequency and duration of inpatient

C
hi
ld
re
n’
s
ag
e
at
di
ag
no
si
s

B
ef
or
e
bi
rt
h

34
72

.6
9

20
.7
2

4.
87

0.
00

8
41

71
.6
0

19
.6
2

3.
88

0.
02

2
W

it
hi
n
th
e
1s
t
ye
ar
of
lif
e

18
5

81
.2
6

13
.2
8

19
0

77
.3
9

16
.4
4

A
ft
er
th
e
1s
t
bi
rt
hd

ay
73

81
.0
9

15
.8
8

75
80

.5
5

14
.8
8

T
ot
al
nu

m
be
r
of
ni
gh

ts
in

ho
sp
it
al
be
ca
us
e
of
H
D

N
on
e

32
86

.8
9

10
.3
4

6.
8

<
0.
00

1
37

84
.9
5

11
.5
3

12
.4
8

<
0.
00

1
O
ne

50
86

.5
4

13
.8
7

51
87

.5
3

11
.1
8

2–
5

90
80

.9
4

14
.2
7

85
77

.8
3

14
.8
4

6–
20

43
76

.5
8

17
.3
7

51
71

.2
9

17
.9
5

>
20

77
75

.6
9

14
.0
9

86
71

.8
2

17
.9
0

C
ur
re
nt

pa
re
nt
al
em

pl
oy
m
en
t

Fu
ll
ti
m
e

85
81

.3
0

12
.7
5

0.
28

0.
75

4
94

75
.7
7

16
.8
3

2.
05

0.
13

0
P
ar
t
ti
m
e

15
0

79
.8
0

16
.0
2

16
0

79
.3
6

15
.6
0

N
ot

em
pl
oy
ed

56
79

.9
4

16
.0
2

52
75

.2
5

17
.6
2

A
N
O
V
A
=
an
al
ys
is
of
va
ri
an
ce

Vol. 27, No. 8 Niemitz et al: Predictors of health-related quality of life 1461

https://doi.org/10.1017/S1047951117000440 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951117000440


treatments as well as type and intensity of medical
interventions – for example, medication and
connection with a heart–lung machine – predict
poorer health-related quality of life.19,55,56 From the
available literature, it is known that children and
adolescents especially with complex CHD display
poorer school performance because of many hospital
stays and neuropsychological dysfunction.56 School
problems and learning difficulties increase with
disease severity.31 Owing to physical impairments,
some children with CHD are less involved in school
activities. They do not participate fully in or are
excluded from classroom activities. They do not
become members of the class.30 This is associated
with the risk of a negative impact on health-related
quality of life.
Significant associations between different settings

for the provision of medical care and patients’ health-
related quality of life could be demonstrated.
Children participating in inpatient paediatric after-
care programmes show significantly greater disease
severity as well as significantly lower health-related
quality of life, compared with children treated in
paediatric CHD clinics and cardiac centres for
surgery. It seems that the history of medical treat-
ment and disease severity has a major influence on
health-related quality-of-life estimations. Especially
children and adolescents participating in inpatient
paediatric aftercare programmes undergo more dif-
ferent invasive treatments, and show poorer mani-
festations of medical variables such as NYHA-class
III or IV; therefore, this finding might constitute a
selection effect and might reflect different levels of
exposure to medical stressors such as hospital stay

and associated traumatic experiences according to
medical interventions19,47 in children and adoles-
cents with CHD.
Our study shows that patients and parents have

very similar perceptions of patients’ health-related
quality of life. A high correlation between self-reports
and parent reports could be demonstrated. Previous
studies of children with CHD found significant dif-
ferences33,34 as well as rather low-to-moderate corre-
lations between self-reports and parent reports.28,47 It
cannot be ruled out that caregivers and children were
aware of each other’s evaluation of health-related
quality of life when responding to their own ques-
tionnaire, although the instructions advised patients
and parents to fill in the questionnaires indepen-
dently. It may be that parents and children in our
study population have similar perceptions owing
both to a strong empathy of parents with their child’s
situation and to the close connection between them
during medical consultations and daily care.
The limitations of our study have to be considered

when interpreting and generalising the findings. Our
study sample only comprised a small proportion of
severely ill children and adolescents. In addition, there is
broad empirical evidence for the impact of parental
psychological well-being on their children’s psychological
adaptation.57,58 Parents of children with CHD show high
levels of anxious and depressive symptoms, for example, among
parents of children with cystic fibrosis,59 and traumatic
symptoms, for example, after cardiac surgery.60 Owing to
limited resources, we were not able to assess these parental
variables. Thus, further research should include more children
with a severe disease and should also consider parental
symptoms such as anxiety, depression, or post-traumatic stress.

Table 4. Prediction of health-related quality of life outcomes by multiple variables.

Pediatric Cardiac Quality of Life Inventory
total score

Variables n t β p Adjusted R2

Predictors of self-reported health-related quality of life
NYHA-class I 259 6.27 0.75 <0.001
NYHA-class II 259 3.25 0.38 0.001
School attendance in the previous 4 weeks 259 −6.16 −0.31 <0.001
Current cardiac medication 259 −2.56 −0.14 0.01
Current parental employment (part-time) 259 −1.99 −0.10 0.47 0.41

Predicators of parent-reported health-related quality of life
NYHA-class I 276 4.82 −0.50 <0.001
NYHA-class II 276 2.82 0.27 0.005
School attendance in the previous 4 weeks 276 −4.97 −0.24 <0.001
Current medication 276 −2.92 −0.15 0.004
Uncertain or limited prognosis 276 −2.71 −0.15 0.007
History of connection to a heart–lung machine 276 2.48 0.11 0.014
Number of nights spent in a hospital (once) 276 2.58 0.12 0.01
Number of nights spent in a hospital (6–20) 276 −2.44 −0.11 0.015
Treatment in a paediatric aftercare clinic 276 −2.14 −0.10 0.034 0.46
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Conclusions

Children and adolescents with CHD can benefit from
integration into school. Multiprofessional care teams are
highly recommended to address the comprehensive
needs of children and adolescents with CHD and
consider and monitor their health-related quality of
life when planning and evaluating medical treatment
and psychosocial interventions. In future, the use of
health-related quality of life as an additional outcome
variable in clinical studies, as recommended, for
example, by the Food and Drug Administration61 for
clinical trials, will probably extend our knowledge on
the effects of interventions for children and adolescents
with CHD.
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