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Quality of Life of Children Born with a Congenital Heart Defect
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Objectives To identify subgroups with a congenital heart defect (CHD) at risk of health-related quality of life (QoL)
impairment at 8 years of age according to their medical and surgical management.
Study design From a prospective population-based cohort study, 598 patients with CHD were subdivided ac-
cording to their medical and surgical management: (1) CHD followed-up in an outpatient clinic, (2) complete repair
before age 3 years, (3) complete repair after age 3 years, (4) palliative repair, or (5) CHDwith spontaneous resolution
(reference subgroup). Self-reportedQoL and parent-reported QoLweremeasured using the Pediatric Quality of Life
Inventory version 4.0 (score range, 0-100) at age 8 years. Multivariable regression analysis and Cohen effect size
were used to compare outcomes across the CHD groups.
Results Self-reported and parent-reported QoL scores for the palliative repair subgroup were lower (b = �2.1
[95% CI, �3.9 to �0.2] and b = �16.0 [95% CI, �22.4 to �9.5], respectively), with a large effect size (d = �0.9
[95%CI,�1.4 to�0.4] and d =�1.3 [95%CI,�1.8 to�0.7], respectively). Parent-reported QoL scores for the com-
plete repair after age 3 years subgroup were lower (b = �9.2; 95% CI, �15.0 to �3.5), with a large effect size
(d = �0.9; 95% CI, �1.4 to �0.5). Self-reported QoL scores for the complete repair before age 3 years subgroup
was lower (b = �1.3; 95% CI, �1.9 to �0.6), with a small effect size (d = �0.4; 95% CI, �0.6 to �0.2).
Conclusions The QoL of children with CHD who experienced a hospital intervention is reduced at age 8 years.
Patient age at the last cardiac intervention might influence QoL at 8 years. (J Pediatr 2022;-:1-6).
C
ongenital heart defects (CHDs) are the leading group of congenital anomalies and remain the most important cause of
infant deaths linked to congenital malformations.1,2 Despite major improvements in medical and surgical manage-
ment leading to increased survival,3,4 long-term morbidities, particularly neurodevelopmental and mental health is-

sues, remain a cause for concern.5 Thus, the question of health-related quality of life (QoL) in children with CHD is a key issue.
From the time of prenatal diagnosis of CHD, parents’ immediate concerns focus not only on survival, but also on their child’s

future QoL.6,7 Improved antenatal screening strategies have led to the consideration of QoL issues early in the perinatal path of
these families.3 The decision to terminate a pregnancy for fetal anomaly is no longer based exclusively on medical issues, but
also on the child’s expected QoL.6,7 Studies investigating QoL of children with CHD have been numerous in recent years but
have yielded conflicting results.6,8-11 The observed discrepancies may be related in part to a lack of methodologic consistency, as
reported in several systematic reviews,8-10,12 as well as to the absence of population-based studies including all CHDs.

An important challenge for evaluating outcomes, particularly QoL, is related to the great heterogeneity of CHD in terms of
prevalence, pathophysiology, and management. To limit this challenge, QoL studies have either focused on specific types of
CHD (eg, transposition of the great arteries)13 or grouped patients according to predefined anatomic and clinical criteria6
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of pregnancy for fetal anomalies, and intrauterine fetal
deaths) diagnosed in the prenatal period or up to age
1 year between 2005 and 2008 were eligible for inclusion.16

The planned follow-up of children at age 8 years included
QoL questionnaires (self and proxy reports).17

Eligibility criteria for this study included children with
CHD who were alive at the time of the 8-year follow-up
(n = 1493) (Figure). Of the 1493 eligible children, 238
families (15.9%) refused to participate and 504 (33.7%)
were lost to follow-up. Finally, 751 children (50.3%) were
included in the study. For our second aim, the association
between medical and surgical management and QoL, only
children with isolated CHD were included (n = 598;
79.7%). Informed consent was obtained from all study
participants, and the study was approved by the French
National Committee of Information and Liberty (2013-
A00234-14).

The Pediatric Quality of Life Inventory version 4.0 Generic
Core Scales (self-report and proxy-report) was used to assess
QoL. It is composed of 23 items in 4 dimensions: physical
functioning (8 items), emotional functioning (5 items), so-
cial functioning (5 items), and school functioning (5 items).
Each item is scored on a 5-point Likert scale from 0 (never) to
4 (almost always). Items are reverse-scored and linearly
transformed to a scale of 0-100. The 4 dimensions provide
3 summary scores: psychosocial health summary score
(including emotional social and school functioning), phys-
ical health summary score (physical functioning), and total
score (all items).

We first divided the patients with CHD into those with iso-
lated CHD (without chromosomal abnormalities or malfor-
mation in other systems) and those with nonisolated CHD
(CHD associated with chromosomal abnormalities or mal-
-

Figure. Flow chart for the study population.
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formations in other systems). Then isolated CHD was subdi-
vided according to the characteristics of the medical and
surgical management: need for intervention (surgery or
transcatheter interventions), whether the interventions led
to complete repair or were palliative, and the age of the last
intervention. Finally, we anticipated that the age at which
the intervention occurs could influence the perceived QoL
for the children and their caregivers. Early childhood mem-
ories (ie, long-term episodic memories) reportedly are
more consistent from preschool age (3-6 years),18,19 and
the recollective experiences of childhood events (childhood
amnesia theory) are scarce before age 3 years.20

We defined the following subgroups: (1) CHDs with spon-
taneous resolution that do not require cardiac follow-up
(reference subgroup), (2) CHDs that require follow-up in
an outpatient clinic without planned intervention (surgical
or catheterization) at age 8 years, (3) complete repair before
age 3 years (ie, 1 or more interventions before 3 years and
none thereafter), (4) complete repair after 3 years (ie, at least
1 intervention that took place after 3 years), and (5) palliative
repair, including univentricular heart palliation with total
cavopulmonary connection.
Descriptive data are presented as proportion for categori-

cal variables and as mean and SE for continuous variables.
The first part of the analysis consisted of an assessment of
QoL scores for all CHD, isolated CHD, and nonisolated
CHD. Then QoL scores reported by parents and children
in the isolated CHD and nonisolated CHD groups were
compared using theWilcoxon rank-sum test. The correlation
between self-reported and parent-reported QoL scores was
examined using the Spearman correlation coefficient (rs).
Coefficient values >0.1, 0.3, and 0.5 were considered to indi-
cate a weak, medium, or strong linear relationship of corre-
lations, respectively.
Then multiple linear regression was used to compare QoL

scores of each of the medical and surgical management sub-
groups with the reference subgroup. Estimates from the
regression models are reported with regression (b) coeffi-
cients and 95%CIs.We considered the potentially confound-
ing effects of sex, prematurity, maternal geographic origin,
and maternal and paternal occupation. A sensitivity analysis
was performed by adding the covariate CHD complexity21 to
the previous model. We also calculated the effect size (d) to
provide clinically meaningful information about the differ-
ences between each CHD subgroup and the reference sub-
group. Effect sizes of 0.2, 0.5, and 0.8 were considered
small, medium, and large effect sizes, respectively.22,23

Thus, a P value <.05 was defined as significant. All statistical
analyses were performed with Stata version 15 (StataCorp).
We followed the STROBE guidelines for reporting the study.

Results

Patient characteristics (n = 751), as well as a comparison be-
tween isolated CHD and nonisolated CHD, are presented in
Table I (available at www.jpeds.com). Specific comparisons
of the participants with isolated CHD (n = 598) and
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nonparticipants with isolated CHD are shown in Table II
(available at www.jpeds.com). Participants were more likely
to have a higher socioeconomic status or parental
education level, French nationality, and a complex CHD
but less likely to have a prenatal diagnosis compared with
the nonparticipants. Among the 598 participants with
isolated CHD, the number of patients in the medical and
surgical management subgroups varied from 16 (2.8%) for
the group with CHD who underwent palliative repair to
246 (41.1%) for the group with CHD who underwent
complete repair before age 3 years (Table III; available at
www.jpeds.com). As shown in Table III, the distribution of
children with prenatal diagnosis, the complexity of the
CHD at birth, and the sex distribution differed significantly
across these subgroups.

As shown in Table IV (available at www.jpeds.com), there
were no significant differences in QoL scores according to the
mode of follow-up (onsite vs postal mail). Overall, the mean
self-reported total QoL score was 75.5 � 0.1 (61.5 � 0.2 for
the physical score and 89.8 � 0.3 for the psychosocial
score), whereas the mean parent-reported total score was
80.4 � 0.5 (86.9 � 0.6 for the physical score and 76.9 � 0.6
for the psychosocial score) (Table V). When comparing
self-reported and parent-reported QoL scores, there was a
medium positive correlation for psychosocial and total
QoL scores (rs = 0.40 [P < .001] and rs = 0.43 [P < .001],
respectively) but a weak correlation for physical scores
(rs = 0.21; P < .001).

As shown in Table V, the mean self-reported total and
psychosocial scores were significantly lower in the
nonisolated CHD group compared with the isolated CHD
group (73.9 � 0.4 vs 75.8 � 0.2 [P < .001] vs 91.9 � 0.4 vs
92.3 � 0.2 [P < .001]), whereas there was no difference for
the physical score. The Cohen d effect size varied between
d = �0.3 (95% CI, �0.5 to �0.1) to d = �0.4 (95% CI,
�0.7 to �0.3), indicating a small effect size between these 2
subgroups (Table VI).

The mean parent-reported total, physical, and psychoso-
cial scores were significantly lower for the nonisolated
CHD group compared with the isolated CHD group
(70.9 � 1.5 vs 82.7 � 0.6 [P < .001], 76.5 � 1.9 vs
Table V. Self-reported and parent-reported QoL scores

Groups

Self-reported

Physical score Psychosocial s

All CHD (n = 751) 61.5 � 0.2 89.8 � 0.3
Nonisolated CHD (n = 153) 60.1 � 0.4 91.9 � 0.4*
Isolated CHD (n = 598) 61.8 � 0.2 92.3 � 0.2*
CHD with spontaneous resolution not

requiring follow-up (reference) (n = 227)
62.4 � 0.3 93.4 � 0.2

Follow-up outclinic without intervention
at 8 y (n = 86)

61.3 � 0.5 92.9 � 0.4

Complete repair before 3 y (n = 246) 61.4 � 0.3 91.4 � 0.4
Complete repair after 3 y (n = 23) 61.9 � 1.1 90.0 � 1.7
Palliative repair (n = 16) 60.9 � 1.1 90.1 � 1.6

P values are for comparisons between the isolated CHD and nonisolated CHD groups.
*P < .001.

Quality of Life of Children Born with a Congenital Heart Defect
89.5 � 0.6 [P < .001], and 68.1 � 1.4 vs 79.1 � 0.6
[P < .001], respectively) (Table V). The Cohen d effect size
varied between d = �0.7 (95% CI, �0.9 to �0.5) and
d = �0.8 (95% CI, �1.0 to �0.6), indicating a large effect
size between these 2 subgroups (Table VI).
Compared with the reference subgroup (76.7 � 0.2), self-

reported total QoL scores were lower in all subgroups
(Table V), with a large effect size for the palliative repair
subgroup (Table VI). In the multivariable model, the self-
reported QoL total scores were significantly lower for the
complete repair before 3 years and palliative repair
subgroups (b = �1.3 [95% CI, �1.9 to �0.6] and b = �2.1
[95% CI, �3.9 to �0.2], respectively) (Table VII).
Compared with the reference subgroup (84.9 � 0.9),

parent-reported total QoL scores were lower in all subgroups
(Table V), with a large effect size for the complete repair after
3 years and palliative repair subgroups (Table VI). In the
multivariable model, the parent-reported total scores were
significantly lower for the complete repair after 3 years and
palliative repair subgroups (b = �9.2 [95% CI, �15.0 to
�3.5] and b = �16.0 [95% CI, - 22.4 to �9.5],
respectively) (Table VII).
Compared with the reference subgroup (93.4 � 0.2), self-

reported psychosocial QoL scores were lower in all subgroups
(Table V) with a large effect size for the complete repair after
3 years and palliative repair subgroups (Table VI). In the
multivariable model, self-reported psychosocial scores were
significantly lower for the complete repair before 3 years,
complete repair after 3 years, and palliative repair
subgroups (b = �1.8 [95% CI, �2.8 to �0.9], b = �2.5
[95% CI, �4.8 to �0.4], and b = �3.1 [95% CI, �5.6 to
�0.6], respectively) (Table VII).
Compared with the reference subgroup (81.5 � 1.0),

parent-reported psychosocial QoL scores were lower in all
subgroups (Table V) with a large effect size for the
complete repair after 3 years and palliative repair
subgroups (Table VI). In the multivariable model, parent-
reported scores were significantly lower for the complete
repair after 3 years and palliative repair subgroups
(b = �10.3 [95% CI, �16.8 to �3.8] and b = �11.6 [95%
CI, �18.8 to �4.3], respectively) (Table VII).
Parent-reported

core Total score Physical score Psychosocial score Total score

75.5 � 0.1 86.9 � 0.6 76.9 � 0.6 80.4 � 0.5
73.9 � 0.4* 76.5 � 1.9* 68.1 � 1.4* 70.9 � 1.5*
75.8 � 0.2* 89.5 � 0.6* 79.1 � 0.6* 82.7 � 0.6*
76.7 � 0.2 91.2 � 0.8 81.5 � 1.0 84.9 � 0.9

75.8 � 0.4 90.4 � 1.4 80.0 � 1.5 83.5 � 1.3

75.3 � 0.3 89.8 � 0.9 78.3 � 1.0 82.3 � 0.8
74.8 � 1.1 81.9 � 4.7 68.9 � 3.7 73.3 � 3.1
74.3 � 1.1 66.7 � 5.5 70.0 � 4.3 68.8 � 4.2
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Table VI. Cohen d effect size

Variables

Self-reported Parent-reported

Physical score,
d (95% CI)

Psychosocial score,
d (95% CI)

Total score,
d (95% CI)

Physical score,
d (95% CI)

Psychosocial
score, d (95% CI)

Total score,
d (95% CI)

Isolated CHD vs nonisolated CHD -0.3 (-0.5 to -0.1)* -0.4* (-0.7 to -0.3) -0.4* (-0.7 to -0.3) -0.75* (-0.93 to -0.57) -0.73* (-0.92 to -0.55) -0.8* (-1.0 to -0.65)
Follow-up in an outclinic

without intervention
at 8 y vs reference group

-0.2 (-0.5 to 0.1) -0.1 (-0.4 to 0.1) -0.2 (-0.5 to -0.0) -0.1 (-0.3 to 0.2) -0.1 (-0.3 to 0.1) -0.1 (-0.4 to 0.1)

Complete repair before 3 y
vs reference group

-0.2 (-0.39 to 0.0) -0.4* (-0.6 to -0.2) -0.4* (-0.6 to -0.2) -0.1 (-0.3 to 0.1) -0.2* (-0.4 to -0.1) -0.2* (-0.39 to -0.1)

Complete repair after 3 y
vs reference group

-0.1 (-0.5 to 0.3) -0.9* (-1.3 to -0.4) -0.5* (-1.0 to -0.10) -0.7* (-1.1 to -0.2) -0.9* (-1.3 to -0.4) - 0.9* (-1.4 to -0.5)

Palliative repair vs
reference group

-0.3 (-0.8 to 0.2) -0.9* (-1.4 to -0.4) -0.7* (-1.3 to -0.2) -1.8* (-2.3 to -1.3) -0.8* (-1.3 to -0.3) -1.3*(-1.8 to -0.7)

Reference group: CHDs with spontaneous resolution that do not require cardiac follow-up. A d coefficient of 0.2 is considered a small effect size, d of 0.5 is considered a medium effect size, d of 0.8 is considered a large effect size, and d of 1.3 is considered a very large
effect size.
*P < .05.

Table VII. Comparison of self-reported and parent-reported QoL according to medical and surgical management, multivariate analyses

Management

Self-reported QoL scores Parent-reported QoL scores

Physical score, adjusted
ß (95% CI)

Psychosocial score, adjusted
ß (95% CI)

Total score, adjusted
ß (95% CI)

Physical score, adjusted
ß (95% CI)

Psychosocial score,
adjusted ß (95% CI)

Total score, adjusted ß
(95% CI)

Follow-up in an outclinic without
intervention at 8 y

-0.9 (-2.4 to 0.0) -0.5 (-1.7 to 0.8) -0.7 (-1.7 to 0.2) -0.2 (-3.6 to 3.9) -1.5 (-5.1 to 2.2) -0.9 (-4.2 to 2.3)

Complete repair before 3 y -0.9 (-4.2 to 0.0) -1.8* (-2.8 to -0.9) -1.3- (-1.9 to -0.6) -1.2 (-3.8 to 1.5) -2.3 (-5.2 to 0.3) -2.1 (-4.4 to 0.4)
Complete repair after 3 y -0.1 (-2.1 to 2.2) -2.5* (-4.8 to -0.4) -1.1 (-2.8 to 0.6) -6.6* (-13.1 to -0.1) -10.3* (-16.8 to -3.8) -9.2* (-15.0 to -3.5)
Palliative repair -1.2 (-3.6 to 1.2) -3.1* (-5.6 to -0.6) -2.1* (-3.9 to -0.2) -24.2* (-31.6 to -6.9) -11.6* (-18.8 to -4.3) -16.0* (-22.4 to -9.5)

Covariates of adjustment: sex, prematurity, maternal origin in 4 classes, maternal and paternal occupation in 5 classes, complexity of CHD in 3 classes.
*P value < .05.
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Compared with the reference subgroup (62.4 � 0.3), self-
reported physical QoL scores were lower in all subgroups
(Table III). In the multivariable model, self-reported
physical scores were not significantly different for any
subgroups of CHD (Table VI).

Compared with the reference subgroup (91.2 � 0.8),
parent-reported physical QoL scores were lower in all sub-
groups (Table V), with a large effect size for the palliative
repair subgroup (Table VI). In the multivariable model,
parent-reported scores were significantly lower for the
complete repair after 3 years and palliative repair subgroups
(b = �6.6 [95% CI, �13.1 to �0.1] and b = �24.2 [95% CI,
�31.6 to �16.9], respectively) (Table VII).

The results of the sensitivity analysis (multivariate model
with covariable complexity) showed no significant variation
from the model presented (Table VIII; available at www.
jpeds.com). The CHD complexity (complex vs simple
CHD) was not associated with self- or parent-reported
total QoL scores (b = �0.6 [95% CI, �1.7 to 0.4] and
b = �2.1 [95% CI, �1.6 to 5.8], respectively).

Discussion

Our results show lower self- and parent-reported QoL scores
in children with nonisolated CHD compared with children
with isolated CHD. However, although self-reported total
scores were lower in the nonisolated CHD group, children
with nonisolated CHD reported better QoL than their par-
ents overall. These results suggest that comorbidities have
an effect on QoL, but that this effect may be milder from
the child’s perspective.

Furthermore, QoL scores of children with isolated CHD
were associated with the characteristics of their medical and
surgical management, regardless of the complexity of the
CHD. Children and parents who had hospital experiences re-
ported lower QoL than the reference subgroup. For both chil-
dren and parents, the main dimension impacting QoL was the
psychosocial dimension, with similar effect sizes reported by
both. Moreover, we observed a moderate correlation between
the psychosocial score reported by children and parents. The
exception was the palliative repair subgroup, in which parents
considered that QoL was related mainly to the physical dimen-
sion. Finally, this study shows that children who underwent
complete repair after age 3 years reported lower psychosocial
QoL scores, and those who underwent palliative repair re-
ported the lowest QoL scores and might be considered at
higher risk of QoL reduction at age 8 years.

Our grouping of patients by management characteristics
might be questioned, as it has not been used previously for
this type of study. Several studies evaluating different clinical
characteristics (eg, type of heart defect,24 duration of circula-
tory arrest,25 number of cardiac surgeries25,26) found no sig-
nificant association with QoL. According to Costello et al,
clinicians performed poorly when asked to predict QoL for
children with CHD27; therefore, we grouped patients accord-
ing to their own life experiences and not according to clinical
characteristics. Our hypotheses are based in part on the work
Quality of Life of Children Born with a Congenital Heart Defect
of Lawford and Eiser, who considered that the child’s ability
to adapt to their own experiences and the way in which nega-
tive experiences are interpreted will have an impact onQoL.15

Therefore, it was important to identify common experiences
and particularly to define the age at which the memory of
these experiences could influence the child. We propose
that an experience can influence a child’s QoL perception as
soon as the child has the ability to remember the intervention
(remembered events as a personal experience, ie, episodic
memory). Long-term episodic memory develops from pre-
school age (3-6 years),18,19 whereas childhood recollection
of events occurring before age 3 years (ie, childhood amnesia
theory) has not truly emerged.20 Our results show that chil-
dren with CHD who underwent surgical interventions after
age 3 years report lower psychosocial QoL scores. These find-
ings are in line with the fact that the age of intervention plays a
role in the perception of long-term QoL.
Our results also raise questions as to how parents’ experi-

ence of hospitalization may contribute to the child’s future
perception of their QoL. The correlations between the psy-
chosocial QoL scores as reported by the parents and child
suggest that parental experiences may lead them to show
anxiety-related behaviors toward their child (eg, overprotec-
tion, anxious attachment). Consequently, this may influence
their children’s perception of QoL. It is necessary to better
understand how the child’s long-term overall well-being
might depend in part on the lived experience of the parents
(ie, the hospitalization of their child) and their own mental
health outcomes. Thus, systematic psychological care and
support for each family with difficult medical care pathways
is important. It is not only a question of one-time support in
the acute phase; long-term follow-up may support the devel-
opment and maintenance of psychological resilience.15,28

Noteworthy, healthcare systems should adapt to these
emerging needs to allow access to care for the most vulner-
able groups. The long-term cost/benefit would be largely pos-
itive, as parents and children would likely improve their
mental health outcomes and reduce societal financial costs.
Our study has several limitations. Given that a large pro-

portion of families completed the questionnaire at home,
the question of measurement bias may be raised. However,
comparisons with the different populations (Table IV)
showed similar scores, supporting the absence or
minimization of this potential bias. As in many cohort
studies with a long follow-up period, outcome data were
not available for a considerable proportion of the eligible
study population. Our participants were more likely to have
a higher socioeconomic status and a complex CHD.
Moreover, there was a large difference in sample size
between our subgroups of CHD. This is an inherent issue
when forming CHD subgroups but also might indicate a
bias of ascertainment. For these reasons, interpretation of
the external validity of our study should be done with
caution. cautiously.
We did not include children without CHD as the reference

group. However, our reference group included children with
CHD with spontaneous resolution within the first year of life
5
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considered to have a normal heart. Finally, the group of chil-
dren who underwent complete repair after age 3 years should
have beenmore thoroughly explored. It is important to assess
whether experience of a CHD that requires a single catheter-
ization procedure (eg, atrial septal defect) will have the same
impact as multiple surgical procedures performed after age
3 years for another complex CHD. The most at-risk groups
are children who underwent an intervention after age 3 years
and children who had palliative repair of their CHD. Psycho-
social aspects of quality of life appear to be the most impacted
in this group, with similar levels of concern reported by both
parent and child. n
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Table I. Characteristics of the study patients and comparison of children with isolated CHD and nonisolated CHD

Characteristics Nonisolated CHD (N = 153) Isolated CHD (N = 598) All CHD (N = 751) P value

Male sex, % 50.33 50.50 50.47 .96
Prenatal diagnosis, % 24.18 26.09 25.70 .63
Mean term of birth* 37.7 38.3 38.2 .01
Prematurity, % 22.88 16.08 17.47 .04
Weight at birth, kg. mean 2.90 3.08 3.05 .23
Small for gestational age, % 15.03 12.73 13.20 .45
CHD complexity at birth, % <.01
Simple 43.14 58.19 55.13
Moderate 45.75 26.76 30.63
Complex 11.11 15.05 14.25

Maternal age, y, % <.01
³29 30.07 34.95 33.95
30-34 30.72 38.46 36.88
35-39 25.49 20.07 21.17
³40 13.73 6.52 7.99

Maternal geographic origin, % .03
France 43.14 54.61 52.27
North Africa 22.22 17.92 18.80
Sub-Saharan Africa 16.34 9.88 11.20
Others 18.30 17.59 17.73

Maternal occupation, % <.01
Unemployed 31.03 17.87 20.50
Managers 21.38 27.66 26.41
Intermediate profession 17.93 24.40 23.11
Employee 11.03 14.78 14.03
Others 18.62 15.29 15.96

Level of maternal education, %† .004
None 8.67 4.03 4.97
Elementary/junior high 28.00 17.82 19.87
High school 10.67 11.60 11.41
University education (up to bachelors) 34.67 42.18 40.67
University studies (masters or doctoral studies) 18.00 24.37 23.09

Department of residence at the birth of the child, % .31
Paris 29.41 34.62 33.56
Hauts-de-Seine 28.76 26.25 26.76
Seine-Saint-Denis 26.14 20.57 21.70
Val-de-Marne 15.69 18.56 17.98

Level of paternal education, % .29
None 3.45 3.50 3.49
Elementary/junior high 30.34 22.42 24.02
High school 11.72 13.13 12.85
University education (up to bachelors) 32.41 32.40 32.40
University studies (masters or doctoral studies) 22.07 28.55 27.23

Paternal occupation, % .047
Unemployed 7.43 4.14 4.81
Managers 36.49 43.10 41.76
Intermediate profession 10.14 7.59 8.10
Employee 12.16 18.45 17.17
Others 33.78 26.72 28.16

The c2 test was used for categorical covariables, and the t test or ANOVA was used to compare continuous variables.
*Weeks of gestation.
†Data collected at 3 years.
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Table II. Characteristics of participants and nonparticipants with isolated CHD

Characteristics Nonparticipants (N = 598) Participants (N = 598) P value*

Male sex, % 44.6 50.5 .04
Prenatal diagnosis, % (N = 1196) 13.4 26.1 <.001
Mean term of birth, mean � SD† 38.4 � 2.6 38.3 � 2.6 .95
Prematurity, % (N = 1193) 13.1 16.1 .14
Weight at birth, kg, mean � SD (N = 1194) 3.1 � 0.6 3.1 � 0.7 .38
Small for gestational age, % (N = 1194) 10.1 12.7 .15
CHD complexity, % (N = 1196) <.001
Simple 75.8 58.2
Moderate 17.4 26.8
Complex 6.9 15.1

Maternal age, y, % (N = 1185) .08
£29 41.7 34.9
30-34 36.1 38.5
35-39 17.4 20.1
³40 4.8 6.5

Maternal geographic origin, % (N = 1192) .027
France 46.9 54.6
North Africa 18.6 17.9
Sub-Saharan Africa 14.0 9.9
Others 20.6 17.6

Maternal occupation (N = 1134) <.001
Unemployed 33.9 17.0
Manager 21.4 27.7
Intermediate profession 18.3 24.4
Employee 9.4 14.8
Others 17.0 15.3

Level of maternal education, % (N = 750)‡ .008
None 7.7 4.0
Elementary/junior high 23.9 17.8
High school 17.4 11.6
University education (up to bachelors) 32.9 42.2
University studies (masters or doctoral studies) 18.1 24.4

Level of paternal education, % (N = 721)‡ .004
None 8.0 3.5
Elementary/junior high 32.7 22.4
High school 13.3 13.1
University education (up to bachelors) 22.7 32.4
University studies (masters or doctoral studies) 23.3 28.6

Department of residence at the birth of the child, % (N = 1196) .5
Paris 32.6 34.6
Hauts-de-Seine 26.6 26.2
Seine-Saint-Denis 23.9 20.6
Val-de-Marne 16.9 18.6

*P values comparing participants and nonparticipants.
†Weeks of gestation.
‡Data collected at 3 years.

THE JOURNAL OF PEDIATRICS � www.jpeds.com Volume -

6.e2 Derridj et al



Table III. Patient characteristics according to medical and surgical management

Groups

No cardiac
follow-up

(N = 227), %

Follow-up in
consultation
(N = 86), %

Complete repair
before age 3 y
(N = 246), %

Complete repair
after age 3 y
(N = 23), %

Palliative
repair

(N = 16), % P value

Prenatal diagnosis 6.17 17.44 42.28 43.48 81.25 <.001
Prematurity* 20.80 13.95 13.41 8.70 12.50 .17
Small for gestational age 10.18 16.28 13.41 21.74 6.25 .22
Male sex (male) 40.09 48.84 58.94 60.87 62.50 .001
CHD complexity at birth <.001
Simple 85.02 82.56 30.08 39.13 0
Moderate 14.10 17.44 40.24 56.52 0
Complex 0.88 0.00 29.67 4.35 100

Maternal age, y .58
£29 31.28 38.37 37.40 39.13 25.00
30-34 41.41 37.21 34.55 39.13 62.50
35-39 22.03 18.60 19.92 13.04 12.50
³40 5.29 5.81 8.13 8.70 0.00

Maternal geographic origin .19
France 61.95 56.98 47.56 56.52 43.75
North Africa 14.60 19.77 18.70 26.09 31.25
Sub-Saharan Africa 8.85 9.30 11.38 8.70 6.25
Others 14.60 13.95 22.36 8.70 18.75

Maternal occupation .49
Unemployed 15.14 16.87 19.67 19.05 31.25
Manager 30.28 22.89 26.64 23.81 37.50
Intermediate profession 21.56 32.53 24.59 28.57 12.50
Employee 18.81 12.05 13.52 9.52 0.00
Others 14.22 15.66 15.57 19.05 18.75

Maternal education level .51
None 6.19 1.16 3.27 4.55 0.00
Elementary/junior high 17.70 16.28 16.73 31.82 25.00
High school 8.41 11.63 14.29 13.64 12.50
University education (up to bachelors) 40.71 48.84 42.04 31.82 43.75
University studies (masters or doctoral

studies)
26.99 22.09 23.67 18.18 18.75

Paternal education level .33
None 5.05 3.85 1.69 9.09 0.00
Elementary/junior high 20.18 23.08 23.63 27.27 25.00
High school 11.47 11.54 15.61 4.55 18.75
University education (up to bachelors) 29.36 38.46 33.76 22.73 37.50
University studies (masters or doctoral

studies)
33.94 23.08 25.32 36.36 18.75

Paternal occupation .15
Unemployed 4.91 2.53 3.35 4.55 12.50
Manager 47.77 36.71 41.42 45.45 31.25
Intermediate profession 6.25 10.13 7.95 0.00 18.75
Employee 17.41 27.85 17.99 9.09 6.25
Others 23.66 22.78 29.29 40.91 31.25

Maternal place of residence (department) .29
Paris 37.89 41.86 29.27 26.09 43.75
Hauts-de-Seine 27.31 20.93 26.83 34.78 18.75
Seine-Saint-Denis 15.86 22.09 23.98 17.39 31.25
Val-de-Marne 18.94 15.12 19.92 21.74 6.25

The c2 test was used for categorical covariables, and the t test or ANOVA was used to compare continuous variables.
*Less than 37 weeks of gestation.

- 2022 ORIGINAL ARTICLES

Quality of Life of Children Born with a Congenital Heart Defect 6.e3



Table IV. Self-reported and parent-reported QoL scores according to the type of participation: onsite vs postal mail

Variables Total (N = 598), mean ± SE Onsite (N = 481), mean ± SE Postal mail (N = 117), mean ± SE P value

Parents
Physical score 89.5 � 0.6 89.7 � 0.7 89.0 � 1.5 .70
Psychosocial score 77.1 � 0.6 77.1 � 0.7 77.1 � 1.6 .95
Total score 81.4 � 0.6 81.5 � 0.6 81.2 � 1.4 .85

Children
Physical score 61.8 � 0.2 61.8 � 0.2 61.6 � 0.4 .70
Psychosocial score 92.3 � 0.2 92.1 � 0.2 93.0 � 0.4 .1
Total score 75.8 � 0.2 75.8 � 0.2 76.2 � 0.3 .28

The t test was used to compare variables.
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Table VIII. Sensitivity analysis: Multivariable linear regression model

Management

Self-reported Parent-reported

Physical score, ß (95% CI) Psychosocial score, ß (95% CI) Total score, ß (95% CI) Physical score, ß (95% CI) Psychosocial score, ß (95% CI) Total score, ß (95% CI)

Follow-up in an outclinic
without intervention at 8 y

-0.9 (-2.1 to 0.3) -0.5 (-1.8 to 0.8) -0.8 (-1.7 to 0.2) 0.3 (-3.4 to 4.0) -1.5 (-5.1 to 2.2) -0.9 (-4.2 to 2.4)

Complete repair before 3 y -0.4 (-1.4 to 0.6) -2.0* (-3.1 to -0.9) -1.1* (-1.8 to -0.3) -1.6 (-4.7 to 1.5) -3.1* (-5.2 to 0.0) -2.6 (-5.4 to 0.1)
Complete repair after 3 y 0.3 (-1.9 to -2.4) -2.5* (-4.8 to -0.3) -1.0 (-2.7 to 0.7) -6.4 (-13.1 to 0.3) -10.7* (-17.3 to -4.1) -9.4* (-15.3 to -3.5)
Palliative repair 0.1 (-2.6 to 2.7) -3.7* (-6.5 to -1.0) -1.6 (-3.6 to 0.5) -26.1* (-34.2 to -17.9) -13.3* (-21.3 to -5.2) -17.7* (-24.9 to -10.6)

Covariates of adjustment: sex, prematurity, maternal origin in 4 classes, maternal and paternal occupation in 5 classes.
*P value <.05.
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