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Abstract Caring for adolescents with congenital heart
disease requires attention to physical health but also to
psychosocial functioning. Identifying how such psychoso-
cial variables influence one another over time is important
for designing health care strategies. The present study
examined how depressive symptoms, loneliness, paternal
and maternal support, and quality of life predicted one
another. A total of 429 mid- to late adolescents with con-
genital heart disease (53.4 % boys) participated in a three-
wave longitudinal study. Cross-lagged analyses indicated
that depressive symptoms and loneliness mutually rein-
forced one another over time and led to relative decreases
in quality of life. Paternal- and not so much maternal-
support predicted relative decreases in depressive symp-
toms and loneliness and relative increases in quality of life.
Maternal and paternal support, in turn, were negatively
predicted by previous levels of adolescent depressive
symptoms. In sum, important temporal sequences were
uncovered potentially providing information for prevention
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Introduction

Congenital heart disease, comprising a wide spectrum of
simple, moderate, and complex heart lesions, is the most
common birth defect (i.e., approximately 9 in 1,000 births)
(van der Linde et al., 2011). Because of advances in pediatric
cardiology and cardiac surgery, the life expectancy of these
children has increased substantially over the past decades. To
date, about 90 % of patients survive into adulthood (Moons
et al., 2010). For many of these patients, congenital heart
disease is accompanied by substantial stressors and challenges
throughout their lifespan (Mussatto, 2006). Adolescence
constitutes a crucial period in life in which individuals have to
tackle various developmental challenges, such as establishing
a mature identity and integrating themselves into the peer
group (Luyckx et al., 2011a). Therefore, disease-specific
challenges such as follow-up visits to physicians, therapeutic
changes, limitations of physical activity, and transferring to
different caregivers might be particularly stressful during this
period in life. In sum, caring for adolescents with congenital
heart disease requires attention to physical health but also to
psychosocial health (Mussatto, 2006).

Research has increasingly focused on psychosocial
functioning in children and adolescents with congenital heart
disease (Fredriksen et al., 2009; Karsdorp et al., 2007). This
body of research focused mainly on comparing individuals’
functioning with that of reference or control groups.
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Although individual studies tended to yield contradictory
results and, consequently, a consensus among researchers
has not been reached (Kovacs et al., 2005; Utens et al., 1998),
a meta-analysis indicated that adolescents with congenital
heart disease potentially show more internalizing problems
as compared to controls (Karsdorp et al., 2007). Internalizing
problems (e.g., depressed mood) are associated with inner
turmoil and may not be readily visible to external observers
such as parents and clinicians. Such problems represent an
important challenge in the care for adolescents with con-
genital heart disease and, consequently, are in need of careful
scientific inquiry into potential antecedents and outcomes.
What is largely missing from the literature, however, is a
longitudinal inquiry into how such internalizing symptoms
influence (and are influenced by) quality of life in adoles-
cents with congenital heart disease. If specific temporal
sequences can be identified, they could potentially inform
prevention and intervention efforts aimed at improving
patients’ functioning and quality of life.

It should be emphasized that, for quality of life, a multi-
tude of definitions and measurements prevail in cardiology
and related fields. Quality of life is often used as a generic
label to describe a variety of physical and psychosocial
variables, which renders it an ambiguous concept (Moons
et al., 2006a, b). Moons et al. (2006a, b) reviewed the liter-
ature and concluded their critique with stating that (a) quality
of life must not be used interchangeably with health status or
functional abilities; (b) quality of life basically is a subjective
appraisal; and (c) overall quality of life needs to be assessed
in complement to health-related quality of life. Hence, in the
present study, quality of life is defined as the degree of
overall life satisfaction that is positively or negatively
influenced by individuals’ perceptions of certain important
aspects of life, both related and unrelated to health (and their
heart condition in this specific case) (Moons et al., 2005).

With respect to internalizing symptoms, depressive
symptoms and loneliness are among the most frequently
studied in both community and clinical samples. Both con-
structs are substantially interrelated and reciprocal influences
have been found to operate across time in adolescence
(Vanhalst et al., 2012). Suboptimal social relationships, social
rejection, or a lack of social competence—all being germane
to the experience of loneliness—indeed can result in depres-
sive symptoms (Blatt, 1990). Conversely, depressive symp-
toms can give rise to feelings of loneliness as well because
depressive symptoms may elicit social rejection by peers
(Coyne, 1976). Despite the fact that such reciprocal influences
potentially constitute a negative vicious circle substantially
affecting quality of life, such longitudinal mechanisms remain
to be investigated in adolescents with congenital heart disease.

Of crucial importance, depressive symptoms and lone-
liness do not develop in isolation. Parental support (defined
as the emotional support and empathy towards the child
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and his or her needs and wishes) has been found to be a
consistent predictor of internalizing symptoms in child-
hood and adolescence (Barber et al., 2005; Luyckx et al.,
2011b). A recent study already pointed to the importance
of parental support for psychosocial functioning in ado-
lescents with congenital heart disease, as parental support
was found to predict quality of life over time (Luyckx
et al., 2012). However, this study did not include measures
of depressive symptoms and loneliness and did not dis-
tinguish between maternal and paternal support. In fact,
few studies to date focused explicitly on both paternal and
maternal support in pediatric populations and mainly
assessed (adolescent perceptions of) maternal support only.
Studies that did focus on both fathers and mothers found
that paternal support and involvement uniquely contributed
to illness adaptation and treatment adherence in chronically
ill adolescents (Berg et al., 2008; Shorer et al., 2011;
Wysocki & Gavin, 2006).

The present study

The present longitudinal study investigated how internal-
izing symptoms (i.e., depressive symptoms and loneliness),
paternal and maternal support, and quality of life predicted
one another over time. Only recently, Chen et al. (2011)
investigated how a broad array of biopsychosocial vari-
ables related to quality of life in an adult sample of patients
with congenital heart disease and found psychological
distress and social support to be the most important cor-
relates. However, their questionnaire study was cross-sec-
tional in nature which precluded any sound conclusions
about the directionality of effect, which is crucial infor-
mation if one wants to design intervention efforts.

In the present study, all variables were assessed at
baseline and at two follow-up time points with 9-months
intervals, resulting in a longitudinal design with three time
points spanning a total of 18 months. Using cross-lagged
analysis (which basically assesses directionality of effect),
we hypothesized that depressive symptoms and loneliness
would mutually reinforce one another over time, possibly
resulting in a detrimental vicious circle over time. Further,
we hypothesized that parental support could partially pro-
tect against internalizing symptoms and, hence, has the
potential to offset such a vicious circle. Differential
hypotheses for maternal and paternal support could not be
forwarded at this point, but we expected that both maternal
and paternal support could influence psychosocial func-
tioning. Finally, increased levels of depressive symptoms
and loneliness were expected to lead to decreases in quality
of life, whereas both maternal and paternal support were
expected to lead to increases in quality of life.

In addressing these relationships, we also examined the
role of perceived health status because perceived health



J Behav Med (2014) 37:145-155

147

status has been related longitudinally to quality of life in the
present sample of patients with congenital heart disease
(Luyckx et al., 2012). In doing so, we also could examine, for
instance, if internalizing symptoms would lead to a wors-
ening of perceived health over time. In addition, clinical and
demographic variables assessed at baseline, such as sex, age,
and disease complexity, were controlled for. Previous
research indicated that mean differences based on these
control variables could emerge. For instance, girls typically
report higher levels of depressive symptoms than boys
(Petersen et al., 1993). Further, although internalizing
symptoms have been shown to occur relatively independent
of disease complexity in patients with congenital heart dis-
ease, the role of disease complexity remains rather unclear to
date and, hence, will be explored (Kovacs et al., 2005).

Methods
Participants and procedure

As part of i-DETACH (Information technology Devices and
Education programme for Transitioning Adolescents with
Congenital Heart disease; PI: Philip Moons; Luyckx et al.,
2011a, b), eligible patients were selected from the database of
pediatric and congenital cardiology of the University Hospi-
tals Leuven, Belgium. As the main goal of this ongoing lon-
gitudinal project is to chart how adolescents with congenital
heart disease make the transition to and experience adult care
(and adult roles in general), the time points were chosen to
correspond with this challenging period in life (i.e., with the
study being initiated at ages 14—18 years). Further, relatively
short time intervals in-between the three time points of the
present study (i.e., 9 months) were used to allow for a detailed
mapping of development and change in this transitional stage.
Patients were included if they met the following criteria:
confirmed diagnosis of congenital heart disease, defined as
structural abnormalities of the heart and/or great intrathoracic
vessels that are actually or potentially of functional signifi-
cance (Mitchell et al., 1971); aged 14—18 years at the start of
the study on October 22, 2009; last cardiac outpatient visit at
our tertiary care centre performed <5 years ago; being able to
read and write Dutch; and the availability of valid contact
details. Patients were excluded if they had cognitive and/or
physical limitations that inhibit them to fill out questionnaires;
if they previously underwent heart transplantation; and if
patients and/or their parents did not consent to participate.
Of the 33,895 patients in the clinical database in Sep-
tember 2009, 17,199 had a congenital heart disease. A vast
majority of these patients (91 %), however, were not
within the age range targeted; 498 met all of the inclusion
criteria. At each of the three time points spanning a total of

18 months, all eligible adolescents received a package by
surface mail, which included a set of questionnaires, an
information letter, an informed consent form (for parents
and adolescents), and a pre-stamped and addressed return
envelope. To obtain a high response rate, a modified
Dillman’s (1983) approach was used (see Luyckx et al.,
2011a, b). The proposed study protocol was approved by
the Institutional Review Board of the University Hospitals
Leuven, Belgium. This study was performed in accordance
with ethical standards, as described in the 2002 Declaration
of Helsinki.

A total of 429 adolescents with congenital heart disease
participated at Time 1 (86 % participation rate), 398 par-
ticipated at Time 2 (9 months after Time 1), and 365
participated at Time 3 (9 months after Time 2). A total of
348 individuals participated at all three time points. Hence,
all 429 participants completed questionnaires on the study
variables at Time 1, but a minority of them did not do so at
Times 2 and/or 3. Participants with and without complete
data were compared using Little’s (1988) Missing Com-
pletely At Random (MCAR) test. Only 11.33 % of data at
the scale level was missing. A non-significant MCAR test
statistic, y* (505) = 46.20, suggested that these missing
values at Times 2 and 3 could be reliably estimated and
allowed us to conduct analyses on all 429 participants.
Further, a multivariate analysis of variance (MANOVA) at
Time 1 indicated no mean differences on any of the study
variables between the 346 longitudinal participants and
those who dropped-out from the study after Time 1 (Wilks’
Lambda = 0.99; F (6, 400) = 0.61, p = .72, n* = .01).
Similarly, no differences were obtained on disease com-
plexity (x> (2) = 0.70, p = .71), sex (x> (1) = 3.20,
p = .07), and age (F (1, 427) = 0.03, p = .87, n* = .00).
Accordingly, to deal with missing values, we used the full
information maximum likelihood (FIML) procedure pro-
vided in MPLUS 4.0 (Muthén & Muthén, 2002) which
produces less biased and more reliable results as compared
with conventional methods such as listwise deletion
(Enders, 2010).

Measures

Quality of life

Quality of life was measured using a Linear Analogue
Scale (LAS), which is a vertically oriented, 10-cm line,
graded with indicators ranging from 0 (worst imaginable
quality of life) to 100 (best imaginable quality of life).
Participants were asked to rate their overall quality of life
by marking a point on this scale. Validity and reliability of
the LAS have been detailed elsewhere (Moons et al.,
2006a, b). For instance, Moons et al. (2006a, b) indicated
that, among other findings, (a) all participants assessed
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understood the purpose, procedure, and format of the LAS;
(b) the LAS was highly correlated with alternative mea-
sures tapping into satisfaction with life; and (c) the LAS
was characterized by high test-retest stability.

Perceived health status

Perceived health status was measured using a similar LAS,
now graded with indicators ranging from O (worst imag-
inable health) to 100 (best imaginable health). Participants
were asked to rate their overall health by marking a point
on this scale.

Depressive symptoms

Depressive symptoms were measured with the 20-item
Center for Epidemiologic Studies Depression Scale (Bou-
ma et al., 1995). Each item asks how often participants had
experienced symptoms of depression during the past week,
using a 4-point scale from 0 (seldom) to 3 (most of the time
or always). A scale score was calculated by summing all
items (range 0-60), with higher scores indicating more
frequent symptoms of depression. A sample item reads
“During the last week, I felt depressed”. Cronbach’s alphas
at Times 1-3 were .89, .89, and .91, respectively.

Loneliness

Loneliness was assessed with the 8-item version of the
UCLA Loneliness Scale (Roberts et al., 1993). Participants
responded to each item using a 5-point scale ranging from
1 (strongly disagree) to 5 (strongly agree). A scale score
was calculated by averaging all the items (range 1-5), with
higher scores indicating higher levels of loneliness. A
sample item reads: “I feel isolated from others”. Cron-
bach’s alphas at Times 1-3 were .81, .84, and .86,
respectively.

Paternal and maternal support
Parental support was assessed using the responsiveness
subscale (with 7 items) of the Child Report of Parent

Behavior Inventory (Schludermann & Schludermann,
1988). Adolescents responded using a 5-point scale, from 1

Time 1

Variable X

Fig. 1 Illustrative cross-lagged
model with two variables
assessed at three time points

Variable Y
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(strongly disagree) to 5 (strongly agree). A sample item
reads: “My mother/father makes me feel better after talk-
ing over my worries with her/him”. Scale scores were
calculated by averaging all the respective items (range
1-5), with higher scores indicating higher levels of support.
Cronbach’s alphas at Times 1-3 were .91, .90, and .91,
respectively, for mothers, and .91, .92, and .93, respec-
tively, for fathers.

Plan of analysis

Cross-lagged path analysis using observed variables was
applied from a structural equation modelling approach to
examine the direction of effects over time. Figure 1 illus-
trates a cross-lagged design with two variables (variables
X and Y) assessed at three measurement points. In our
cross-lagged design, all six study variables were measured
at three points in time, yielding estimates of synchronous
(as indicated with a in Fig. 1), autoregressive or stability
(as indicated with b and c), and cross-lagged relations
(as indicated with d and e). Association a refers to the
association between different variables at each point in
time; associations b and c refer to the prediction of a var-
iable by its level at previous time points; and associations
d and e refer to the prediction of a variable at Time 7 + 1 by
another variable that has been measured at Time ¢, con-
trolling for the Time ¢ level of the predicted variable.
Hence, these latter cross-lagged coefficients can be inter-
preted as variable X assessed at Time ¢ predicting relative
changes (i.e., relative increases or decreases) in variable
Y assessed at Time ¢ + 1 (or vice versa). To evaluate model
fit, we used the Chi-squared index, which should be as
small as possible; the Root Mean Square Error of
Approximation (RMSEA), which should be less than .08;
the Comparative Fit Index (CFI), which should exceed .90;
and the Standardized Root Mean Square Residual (SRMR)
should be less than .09 (Kline, 2006).

Cross-lagged analysis proceeded in three steps. First, all
paths included in the model were freely estimated (i.e., the
unconstrained model). Second, we constrained the
unstandardized cross-lagged paths to be equal across both
intervals (i.e., coefficients d in Fig. 1 were set equal and
coefficients e were set equal across Times 1-2 and Times
2-3), hence resulting in a more parsimonious model pro-

Time 2 Time 3

Variable X

Variable Y
c
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ducing more reliable estimates of the different cross-lagged
coefficients (i.e., the stationarity-assumed model). If the
stationarity-assumed and unconstrained models provide
equivalent fit to the data, then the assumption of stationa-
rity can be retained. The stationarity assumption would be
statistically rejected if the difference in x> (Ay?), relative to
the degrees of freedom, between both models would be
significant at p < .05. Third, using multi-group analyses,
we tested whether cross-lagged coefficients could be con-
strained as equal for boys versus girls (e.g., the path from
depressive symptoms to quality of life was set equal for
boys and girls), indicating that the paths of interest would
not be moderated by gender.

Results
Sample characteristics

The sample at Time 1 consisted of 229 boys and 200 girls,
with a mean age of 15.75 years. The primary heart defect
was categorized using a modified version of the scheme
developed by the CONCOR (CONgenital COR Vitia)
project (Vander Velde et al., 2005); the modifications are
detailed elsewhere (Moons et al., 2009). Patients were
categorised according to their disease complexity by using
the classification of the Task Force 1 of the 32nd Bethesda
conference: simple, moderate, or complex (Warnes et al.,
2001). This classification takes the primary diagnosis, any
procedures, and residua into account. A total of 40.6 % of
patients had a simple heart defect and 11.9 % had a com-
plex heart defect; 46.6 % received cardiac surgery in the
past. With respect to family structure, 77.1 % of adoles-
cents had parents who were married or living together.
Demographic and clinical characteristics are detailed in
Table 1.

Preliminary mean-level and correlational analyses

Table 2 displays means and standard deviations for all
study variables at Times 1-3. A series of univariate anal-
yses of variance (ANOVA) were conducted to investigate
whether sex and complexity of heart defect were related to
the study variables at Times 1-3. As detailed in Table 2,
these ANOVAs pointed to mean differences based on sex
and complexity of heart defect. Girls scored higher on
depressive symptoms at Times 1-3 as compared to boys.
Adolescents with a complex heart defect scored lowest on
perceived health status at Times 1 and 3 and on quality of
life at Time 1. All effects reported were accompanied by a
small effect size, as indicated by values for n? below .059
(Cohen, 1988). Further, age was negatively related to

Table 1 Demographic and clinical characteristics of the sample at
Time 1

Variable at Time 1 n (%)

Sex (n = 429)
Boy 229 (53.4 %)
Girl 200 (46.6 %)

Mean age (years) (n = 429) 15.75 (SD = 1.15)
Educational level (n = 413)
General secondary/University/University

college

194 (47.0 %)

Technical secondary 135 (32.7 %)

Vocational secondary/special education 84 (20.3 %)
Family structure (n = 429)
Married/living together 323 (77.1)
Divorced 64 (15.3)
Parent deceased 5(1.2)
Stepparent 24 (5.7)
Other 3(0.7)
Primary CHD diagnosis (n = 429)
Hypoplastic left heart syndrome 2 (0.5 %)
Univentricular physiology 4 (0.9 %)
Tetralogy of Fallot 11 (2.6 %)
Double outflow right ventricle 12 (2.8 %)
Double inlet left ventricle 1 (0.2 %)
Truncus arteriosus 1 (0.2 %)
Transposition of great arteries (TGA) 26 (6.1 %)
Congenitally corrected TGA 5 (1.2 %)
Coarctation of the aorta 43 (10.0 %)
Atrioventricular septal defect 6 (1.4 %)
Atrial septal defect type I 4 (0.9 %)
Ebstein malformation 2 (0.5 %)
Pulmonary valve abnormality 38 (8.9 %)
Aortic valve abnormality 69 (16.0 %)
Aortic abnormality 9 (2.1 %)
Left ventricle outflow tract obstruction 5 (1.2 %)
Atrial septal defect type II 56 (13.1 %)
Ventricular septal defect 78 (18.1 %)
Mitral valve abnormality 37 (8.6 %)
Pulmonary vein abnormality 9 (2.1 %)
Other 11 (2.6 %)

Complexity of heart defect (n = 429)

Simple 174 (40.5 %)
Moderate 204 (47.6 %)
Complex 51 (11.9 %)

Prior heart surgery for CHD (n = 429)

Yes 200 (46.6 %)

No 229 (53.4 %)
perceived health status (r = —.11, p < .05) and maternal
support (r = —.10, p < .05) at Time 1. Hence, sex, disease

complexity, and age were included in the cross-lagged
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Table 2 Univariate ANOVAs, means, and F values for sex and disease complexity at Times 1, 2, and 3

Variable

Total sample Sex M (SD)

Boy

Girl

F value (nz)

Disease complexity M (SD)

F value (nz)

Simple

Moderate

Complex

Time 1

1. Perceived health 81.76 (13.48) 82.50 (13.02) 80.92 (13.97)

status
2. Quality of life
3. Depressive
symptoms
4. Loneliness

5. Maternal
support

6. Paternal support

Time 2

82.66 (11.81) 83.28 (11.12) 81.94 (12.53)

10.78 (8.92)  9.37 (8.20) 12.40 (9.45)
1.78 (0.63) 177 (0.62)  1.80 (0.66)
4.09 (0.78)  4.07 (0.75)  4.11 (0.80)
3.59 (0.89)  3.55 (0.88)  3.63 (0.90)

7. Perceived health 81.15 (11.57) 81.43 (11.15) 80.82 (12.06)

status

8. Quality of life

9. Depressive
symptoms

10. Loneliness

11. Maternal
support

12. Paternal
support

Time 3

13. Perceived
health status

14. Quality of life

15. Depressive
symptoms
16. Loneliness
17. Maternal
support

18. Paternal
support

82.05 (10.51) 82.62 (9.64)

81.34 (11.41)

10.06 (8.23)  8.98 (7.76) 11.31 (8.60)
1.83 (0.62)  1.83 (0.60)  1.83 (0.65)
4.03 (0.70)  4.01 (0.70)  4.06 (0.71)
3.57 (0.86)  3.56 (0.84)  3.58 (0.89)

79.50 (11.19) 79.46 (11.27) 79.55 (11.12)

81.09 (9.50) 81.33 (9.63) 80.81 (9.36)
10.77 (8.60)  9.38 (7.83) 12.37 (9.18)
1.78 (0.63)  1.76 (0.63)  1.80 (0.63)
3.99 (0.70)  3.94 (0.69)  4.04 (0.71)
3.57 (0.87)  3.55 (0.83)  3.59 (0.92)

1.47 (00) 82.94 (12.14)* 81.80 (14.17) 77.57 (14.39)®  3.17* (.02)
1.36 (.00) 83.46 (11.53)* 83.16 (11.81)* 77.92 (11.84)> 4.77%* (.02)
12.73%%% (.03) 10.59 (9.17) 1041 (8.61)  12.91 (9.17) 1.66 (.01)
0.23 (00) 1.79 (0.66)  1.80 (0.60)  1.72 (0.66) 0.33 (.00)
0.22 (00) 4.12 (0.79)  4.08 (0.78)  4.04 (0.73) 0.22 (.00)
1.08 (.00) 3.63 (0.86)  3.59 (0.89)  3.45 (0.99) 0.84 (.00)
0.30 (.00) 81.89 (11.40) 81.39 (11.15) 77.65 (13.33)  2.76 (.01)
1.48 (.00) 82.48 (9.47) 81.84 (10.89) 81.38 (12.36)  0.29 (.00)
8.70%% (.02) 10.06 (7.99)  10.09 (8.46)  9.95 (8.30) 0.01 (.00)
0.01 (00) 1.82 (0.60) 1.87 (0.66)  1.71 (0.53) 1.41 (.01)
0.20 (00) 4.03 (0.67)  4.03 (0.73)  4.01 (0.74) 0.02 (.00)
0.05 (00) 3.58 (0.87)  3.59 (0.83)  3.45 (0.96) 0.58 (.00)
0.01 (.00) 81.02 (10.42)* 79.04 (11.46) 76.19 (11.95° 4.07* (.02)
0.32 (.00) 82.04 (8.77) 80.75 (9.81)  79.19 (10.43)  2.03 (.01)
13.27+%% (03) 1024 (8.12) 11.02 (9.12)  11.59 (8.12) 0.65 (.00)
0.57 (00) 1.76 (0.59)  1.82(0.70)  1.69 (0.53) 1.04 (.01)
229 (01) 4.03(0.66)  3.93(0.74)  4.07 (0.67) 1.36 (.01)
0.15 (00) 3.63 (0.82)  3.54 (0.90)  3.47 (0.93) 0.89 (.00)

For disease complexity, a mean is significantly different from another mean if they have different superscripts (based on post hoc Tukey HSD
tests). Means without superscripts do not differ from any other mean

*p < .05; % p < 01; #% p < 001

Table 3 Correlations among the study variables at Times 1, 2, and 3

Variable

2.

3.

4.

1. Perceived health
status

2. Quality of life

3. Depressive
symptoms

4. Loneliness

5. Maternal support

6. Paternal support

LO9FHH] S 6O KK

S5 56 62

A1/ 14%%) 20% %

3] ]9FEE] 3OH**
D e (ks Dk

— L7 D] 35

2% 1THFH] ] 9FEE

G DT/ D
! S (e

3k DEEEkR [ JGEEE
3w 4] 39

The first coefficient is for Time 1; the second for Time 2; the third for Time 3
*p <.05; ** p < .01; *** p <.001
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Fig. 2 Summary of significant
cross-lagged paths obtained
among perceived health status,
quality of life, depressive
symptoms, loneliness, and
parental support. All significant
paths were accompanied by
relatively modest standardized v

coefficients (range absolute _ | Depression

values between .06 and .19)
1

Loneliness

+

Parental
support

analyses as control variables by estimating paths from
these variables to all study variables.

Table 3 presents the correlations among the study
variables at Times 1-3. All variables were significantly
interrelated at the different time points. Depressive symp-
toms and loneliness were negatively and maternal and
paternal support were positively related to perceived health
status and quality of life. Maternal and paternal support
were negatively related to depressive symptoms and lone-
liness. In the next set of analyses, cross-lagged analysis
was used to determine directionality of effect over time.

Cross-lagged analyses

In a first set of cross-lagged analyses, we examined how
perceived health status, quality of life, depressive symp-
toms, and loneliness predicted one another over time. The
cross-lagged model including all within-time correlations,
all stability coefficients, all cross-lagged paths among the
study variables at Times 1-3, and additional paths from the
control variables (i.e., age, sex, and disease complexity)
had an excellent fit to the data (df = 12; xz = 12.26,

Internalizing symptoms

Perceived
health

Quality of life

Health outcomes

p = 42; RMSEA = .007; CFI = 1.000; SRMR = .015).
The control variables were substantially related to the study
variables in line with the results reported earlier in the
univariate ANOVAs and, hence, these associations are not
reiterated here. Next, the stationarity-assumed model in
which all cross-lagged paths were constrained as equal
over time was estimated (df = 24; x> = 18.02, p = .80;
RMSEA = .000; CFI = 1.000; SRMR = .015) and was
favored over the less parsimonious unconstrained model
(sz (12) = 5.73, p = .93). As can be seen in Fig. 2,
perceived health status predicted relative increases in
quality of life over time, depressive symptoms predicted
decreases in perceived health status and quality of life and
increases in loneliness over time. Loneliness, in turn, pre-
dicted increases in depressive symptoms and decreases in
quality of life over time. Table 4 contains all significant
coefficients for the stability and cross-lagged paths.

In a second set of cross-lagged analyses, all non-sig-
nificant cross-lagged paths were trimmed from the previous
stationarity-assumed model and maternal and paternal
support were added to the model to examine temporal
sequences involving parental support, again resulting in an

Table 4 Significant standardized stability and cross-lagged coefficients of the final cross-lagged model

Criterion time ¢ + 1 1. 2. 3.
Predictor time ¢

4. 5. 6.

1. Perceived health status SAEFE] Q] HFF ATHEER]]6FFF

2. Quality of life - SBwEE QTR
3. Depressive symptoms —.08%/—.08* —. 12%%)— 12%%*

4. Loneliness - —.08%/—.08*

5. Maternal support - - -
6. Paternal support 07%1.07* .07%/.08%*

5@ 3Gk [ Quety [ @aek [ D/ [ Qdk ] R/ ] ]k
BELASES AQf 37wn -
— 63***/52*** —

—.067/—.06" —.09%#/— 08**  _ 1] 53k

Coefficients before the slash indicate path coefficients from Time 1 to Time 2; coefficients after the slash from Time 2 to Time 3. Stability
coefficients are displayed on the diagonal. Stability coefficients from Time 1 to Time 3 are not displayed (range between .18 and .31; ps < .001)

t p = .05 % p<.05; ** p < .01; *** p < .001
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excellent fit to the data (df = 68; xz = 85.33, p = .08;
RMSEA = .024; CFI =0.995; SRMR = .030). As
detailed in Table 4, paternal support predicted increases in
perceived health status and quality of life and decreases in
depressive symptoms and loneliness over time. Finally,
ancillary multigroup analyses indicated that the cross-lag-
ged paths were not moderated by gender (Ay>
(16) = 17.42, p = .36). Hence, the temporal sequences
identified applied equally well to boys and girls.

Discussion

The present longitudinal study investigated how internal-
izing symptoms (i.e., depressive symptoms and loneliness),
parental support, perceived health status, and quality of life
predicted one another over time in a large sample of ado-
lescents with congenital heart disease. Before we turn to
discussing the important temporal sequences obtained, it
needs to be emphasized that, as expected, girls with con-
genital heart disease scored higher than boys on depressive
symptoms. Further, although not consistently replicated
across all three time points, adolescents with a complex
heart defect scored somewhat lower on perceived health
status and, to a lesser extent, quality of life as compared to
other adolescents with a simple or moderate defect. Of
crucial importance, however, the longitudinal findings
were obtained after controlling for these relatively limited
mean-level differences. Further, ancillary analyses indi-
cated that these longitudinal findings were not moderated
by sex. Put differently, the directionality of effects and the
strength of the different paths involved were highly similar
for both boys and girls.

Readers should note that some of the cross-lagged
coefficients were rather small, but that these coefficients
were obtained when simultaneously controlling for all
within-time associations and autoregressive paths. Further,
such relatively modest coefficients could be expected given
that the variables under study are potentially determined by
additional variables not assessed in the present study. This
being said, important temporal sequences were obtained
which potentially provided information for prevention and
intervention efforts targeting psychosocial functioning in
adolescents with congenital heart disease and, potentially,
other chronic diseases, as detailed below. First, in line with
recent longitudinal research in community samples, lone-
liness and depressive symptoms were found to predict one
another over time, constituting a negative vicious circle.
These findings confirm and, at the same time, substantially
extend recent cross-sectional findings in a sample of adults
with congenital heart disease, demonstrating that loneliness
functioned as an important correlate of depressive symp-
toms (Kovacs et al., 2009). Although this previous study
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proved to be highly informative, the present study is the
first to demonstrate that depressive symptoms and loneli-
ness reinforce one another over time in patients with con-
genital heart disease. Hence, for clinical interventions to be
successful in the long run, they need to focus on both
internalizing symptoms simultaneously because, due to
their developmental interdependence, changes in any of
both constructs must be reinforced by corresponding
changes in the other construct.

Second, despite the fact that both perceived maternal
and paternal support were related to all study variables at
all three time points, especially paternal support proved to
be the most consistent predictor of over-time changes in
depressive symptoms and loneliness. These findings need
to be emphasized given that the majority of studies on
parent—child relationships in clinical samples focused on
maternal involvement and, hence, somewhat overlooked
the unique contribution fathers can have on their children’s
development. Especially during adolescence, fathers can
become increasingly important given that they tend to
encourage—potentially more so than mothers do—ado-
lescents’ self-reliance and individuation (Seiffge-Krenke,
2002). Such a pattern could partially explain why fathers in
the present study tend to have a unique impact on psy-
chosocial functioning. Although mothers have been found
to be generally more involved with the management of
their offspring’s disease (Seiffge-Krenke, 2002) and to
report more distress with respect to congenital heart disease
(Spijkerboer et al., 2007), congenital heart disease is not
necessarily the most salient aspect of adolescents’ daily
life. Hence, encouraging adaptive levels of both maternal
and paternal involvement in the management of pediatric
chronic diseases remains of the utmost importance during
adolescence (Casey et al., 1996; Wysocki & Gavin, 2006),
but parents need to stay attuned to their children’s devel-
opmental needs as well in order for their children to
flourish in the challenging transition to adulthood. Per-
ceived maternal and paternal support, in turn, were pre-
dicted by adolescents’ level of depressive symptoms.
Hence, in line with a growing body of evidence indicating
that parents and chronically ill adolescents mutually
influence one another’s functioning (Chaney et al., 1997),
important reciprocal processes were found in the present
study. As such, the present findings have important clinical
implications in that the total family system has to be taken
into account to break detrimental vicious circles that can
put adolescents with congenital heart disease on a pathway
to ill-being and suboptimal functioning.

Finally, these previous variables in tandem (i.e.,
depressive symptoms, loneliness, and parental support)
were found to predict quality of life over time, whereas
quality of life was not found to predict changes in any of
these variables. Hence, the present study supported the
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theoretical hypothesis prevailing in the congenital heart
disease literature that generic psychosocial functioning
substantially affects quality of life in these patients, even
when taking into account the influence of disease com-
plexity and perceived health status (Kovacs et al., 2009).
Although perceived health status proved to be a significant
predictor of quality of life in the present analyses, the
importance of psychosocial issues should not be over-
looked in clinical practice. Indeed, depressive symptoms
were also found to lead to a worsening of perceived health
status over time, again emphasizing the need to attend to
internalizing symptoms in this population.

Summarizing across the present findings and taking
previous research efforts in the literature into account,
Fig. 2 could provide a framework for (a) researchers
interested in examining psychosocial issues in adolescents
with congenital heart disease and other chronic diseases
and (b) clinicians interested to tackle these issues in their
contacts with these youngsters. However, such psychoso-
cial issues are generally not attended to in detail in the
training of cardiologists (Kovacs et al., 2005). Nonetheless,
adolescents with congenital heart disease will benefit from
an increased awareness of and attention towards these
issues, further testifying to the need for a strong multidis-
ciplinary input (e.g., cardiologist, nurse, and psychologist)
into routine clinical care (Utens et al., 1998). It should be
noted that, for most adolescents in the present sample, the
magnitude of internalizing symptoms did not meet the
threshold for being labelled as psychopathology. However,
the fact that these symptom scores represented rather nor-
mal variants does not downgrade the importance of our
findings. Apparently, intra-individual changes in internal-
izing symptoms outside the clinical range also have the
potential to influence variables such as quality of life. In
addition, subclinical levels of internalizing symptoms
could hinder adolescents from mastering normative
developmental tasks and render them vulnerable for
developing psychopathology later in life (Petersen et al.,
1993).

Limitations and suggestions for future research

The present study has some limitations which provide
suggestions for future research. First, all primary study
variables were self-reported by the adolescents with
congenital heart disease. Although adolescent self-report
is the most valid measure to assess perceptions of parental
support because it captures how adolescents subjectively
experience such support, future research would be
strengthened by using data from multiple sources. Such
future research should also include additional and more
extensive measures tapping into quality of life and per-

ceived health, as these constructs were measured by a
single item in the present study. In addition, although the
present took into account disease complexity (which is
mainly based on initial CHD diagnosis and any proce-
dures used) in all primary analyses, future studies should
include current functional status and physical health as
potential predictors of psychosocial functioning (Chen
et al., 2011).

Second, the single-center setting and the specific nature
of the study population also reduced the generalizability of
the findings. However, the proportion of patients with a
simple, moderate, or complex heart defect in the present
study corresponds to the reported prevalence in the litera-
ture (Moons et al., 2010). The composition of our sample
can therefore be considered as representative for the pop-
ulation of adolescents with congenital heart disease. Fur-
thermore, patients were recruited from the database of one
university hospital, but received follow-up in different
hospitals across the country.

Third, although the present manuscript did not provide
information on mean-level developmental trends and tra-
jectories over time, the present study is embedded in a
larger longitudinal project in which a total of four mea-
surement waves will be collected spanning nearly 3 years.
Hence, future research reports based on this project will
allow for charting developmental trajectories of the vari-
ables under study.

Finally, although participation rates were very high at
each time point resulting in large sample sizes of adoles-
cents with congenital heart disease, some attrition is
inevitable in longitudinal studies which could potentially
affect study results. However, attrition analyses pointed to
no systematic pattern in these missing data and, hence, a
systematic attrition bias is unlikely to affect the present
study results.

Despite these limitations, the present study was the first
to demonstrate that internalizing symptoms mutually pre-
dict one another over time and actually predict quality of
life in adolescents with congenital heart disease, using a
strong methodological design. Further, findings again
emphasized the need to focus on paternal involvement in
addition to maternal involvement in studies on children and
adolescents with chronic diseases. We hope that the present
findings could inform future longitudinal studies on psy-
chosocial functioning in chronic disease in an attempt to set
up a knowledge base for designing prevention and inter-
vention efforts.
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