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Follow-up in patients with congenital cardiac disease
more complex than haemodynamic assessment
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Abstract The objective of the study was to assess behavioural and emotional problems, as well as physical
capacity, in children and adolescents with congenital cardiac disease. From the database of Paediatric Heart
Section, Children’s Clinic, Rikshospitalet University Hospital, Oslo, Norway, we identified 430 patients whose
parents received questionnaires using the Child Behaviour Check-List. The response rate was 75.8%. In addition,
the parents received a questionnaire focusing on special issues with regard to physical activity. Parents of children
and adolescents with congenital cardiac diseases reported significantly more behavioural problems than did a refer-
ence population and boys were scored higher compared to girls. Analysis showed a significant impact of physical
capacity on the score representing total problems, as well as scores for externalising and internalising behaviour.
Compared to a reference population, parents of children and adolescents with congenital cardiac disease score their
children higher on most scales when rated using the Child Behaviour Check-List. The type of diagnosis did not
affect the scores reflecting the total problem. The main factor of impact on behavioural problems was, as evaluated

by the parents, the physical capacity of the children.
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HERE HAVE BEEN ASSERTIONS THAT CHILDREN

with chronic illness may experience disturbed

behavioural development and social prob-
lems.'~ Some earlier reports have shown an enhanced
incidence of behavioural problems in children and
adolescents with congenital cardiac disease compared
to a healthy population.®” Little is known, however, if
physical capacity is related to the behavioural prob-
lems suffered by such children and adolescents.®”
Hence, we still do not know the impact on behav-
iour of the congenital cardiac disease. There may be
a relationship between the diagnosis and the behav-
ioural functioning of the patients due to hospitalisa-
tions and physical incapacity.'®!! In order to reveal
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the true incidence of behavioural problems in chil-
dren with congenital cardiac disease, it is possible to
use the Child Behaviour Check-List.'?

The aim of our study, therefore, was to assess behav-
ioural problems in children and adolescents with
congenital cardiac disease using the Child Behaviour
Check-List. In addition, we wanted to examine the
relationship between behavioural problems as reported
by parents and their assessment of physical capacity,
thus seeking to establish whether limitations in phys-
ical capacity may be an important factor in the devel-
opment of children with congenital cardiac disease.

Material and methods

Material

All 488 patients entered into the database of the Pae-
diatric Heart Section, Children’s Clinic, Rikshospitalet
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Table 1. Descriptive data on 326 parents, with the number of
parents given as percentages.

Parents’ education level

Public school 79 24.3%
High school 128 39.1%
College/University 119 36.6%
Civilian status

Married/living together 290 89.1%
Divorced/separated 23 7.1%
Single 13 3.9%

Table 2. Type of diagnosis on all 326 patients.

Atrial septal defect 16 4.9%
Ventricular septal defect 76 23.3%
Obstruction of left ventricular outflow tract 78 23.9%
Obstruction of right ventricular outflow tract 32 9.8%
Tetralogy of Fallot 33 10.1%
Transposition after Senning procedure 33 10.1%
Functionally univentricular hearts and 13 4.0%
Fontan circulation
Others 45 13.8%

The category “others” contains diagnoses such as atrioventricular
block, arrhythmia, valvar regurgitation, cardiomyopathy,
transposition with the Rastelli and arterial switch procedure, double
outlet right and left ventricle, Marfan, and other diagnoses

University Hospital, Oslo, Norway between the
ages of 11 and 16 years were eligible for inclusion.
Of these, we excluded 58 patients, 20 because they
were completely asymptomatic, 8 because of mental
disorders, 11 because they could not communicate in
Norwegian, 13 who were not found, and 6 who had
died after selection from the database. Hence, a total
of 430 patients were included and received the ques-
tionnaire. Some patients and parents did not want to
participate, giving as their main reason the fact that
the children felt healthy, and did not want to be
regarded as patients. A total of 98 patients refused
participation. An additional 6 questionnaires were
not completed. In the overall analysis, therefore, we
included 326 questionnaires, representing 75.8%
of the 430 questionnaires dispatched. The sample
included 191 boys and 135 girls (Table 1). Of the
questionnaires, 81% were completed by mothers, and
19% by fathers. A variety of diagnoses were included
(Table 2).

Methods

The Child Behaviour Check-List generates total scores
relating to behavioural and emotional problems,
with a maximum score of 100. In our study, we used
only the problem section of the list, which consists
of 118 problem items. The response categories “0/1/2”
were used. In addition, the list displays an internal-
ising scale, with a maximum score of 58, and an
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Table 3. The table shows some selected questions from a self-
designed questionnaire focusing on physical capacity.

Parents’ estimate of their children’s physical capacity
— How far is your child able to walk?

— How far is your child able to run?

— How many floors/stairs is your child able to walk?

externalising scale, with a maximum score of 62.!2
The internalising scale consists of the syndromic scales
for withdrawal, with a maximum of 16, somatic com-
plaints, again with a maximum score of 16, and a
scale rating anxiety and depression, with a maximum
score of 26. The externalising scale includes delin-
quent, with a maximum score of 24, and aggressive
behaviour with a maximum score of 38.'? In addi-
tion, we included scales rating social problems, with
a maximum score of 14, thought problems with a
maximum score of 20, and attention problems, with
a maximum score of 20. We used a group of control
subjects from Norway to compare the results obtained
from our patients. Of the invited reference group of
792 children, made up of 358 boys and 434 girls,
aged from 4 to 16 years, 45% responded.'> We have
no information available regarding socio-economic
state in the reference group.

Parent-reported physical capacity

In addition to Child Behaviour Check-List, the par-
ents received a questionnaire focusing on special
issues with regard to congenital cardiac diseases. The
questions of interest are listed in Table 3. The crite-
rions for using these questions are mainly an attempt
to get an estimate of physical capacity. The ques-
tionnaire is self-designed, and has not been validated
against any standardised questionnaire for physical
capacity, or laboratory exercise tests.

Design

The parents received the questionnaires by mail, with
a pre-paid return envelope and a consent form. Those
who failed to respond were followed up by telephone
calls after two weeks. Approval from the Regional
Ethics Committee for Medical Research and the Data
Inspectorate was obtained prior to the study.

Statistics

The comparison of the reference material and the
results from the present study was done using an
alternative t-test.'* The alternative t-test is identical
to a two-sample t-test, except that the mean, standard
deviation, and number of data points in the second
data set must be entered separately. ANOVA was
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Table 4. Mean values (standard deviation) for boys and girls with congenital cardiac diseases with regard to total problems score,
internalising behaviour problems and externalising behaviour problems obtained using the Child Behaviour Check-List.

Boys Girls

Heart disease Healthy Heart disease Healthy

(n =191) (n = 358) p-value (n = 135) (n = 434) p-value
Total Problem score 21.7 (19.9) 15.5 (13.7) <0.0001 17.1 (18.5) 14.8 (12.8) 0.117
Internalising problems 6.6 (6.6) 4.1 (4.2) <0.0001 6.3 (6.8) 4.7 (4.8) 0.002
Externalising problems 6.7 (7.5) 5.9 (6.1) 0.231 4.3(5.5) 4.9 (4.9) 0.209

The Norwegian reference material for Child Behaviour Check-List is from Tonstad et al.'’ and Ngvik!?

Table 5. The table shows scale scores (standard deviation) for the Child Behaviour Check-List for
patients of both genders with congenital cardiac disease compared to a healthy reference population.

Healthy reference Congenital heart disease p-value
Boys
Withdrawn 1.55 (1.69) 1.73 (2.42) 0.369
Somatic complaints 0.88 (2.52) 1.85 (3.60) <0.0001
Anxious/depressed 1.82(1.71) 3.09 (2.08) <0.001
Thought problems 0.05 (1.65) 0.24 (2.04) 0.002
Social problems 0.90 (0.24) 1.88 (0.74) <0.0001
Attention problems 1.88 (2.42) 3.80 (3.95) <0.0001
Delinquent behaviour 1.28 (1.96) 1.55 (2.03) 0.204
Aggressive behaviour 3.36 (3.84) 5.06 (5.84) 0.002
Girls
Withdrawn 1.49 (1.38) 1.47 (2.42) 0.901
Somatic complaints 0.87 (2.10) 2.06 (3.02) <0.0001
Anxious/depressed 2.19 (1.23) 2.91 (2.42) 0.053
Thought problems 0.07 (1.64) 0.29 (2.05) 0.008
Social problems 0.77 (1.04) 1.46 (0.36) 0.002
Attention problems 1.68 (2.73) 2.14 (3.95) 0.102
Delinquent behaviour 0.94 (1.34) 0.79 (1.31) 0.309
Aggressive behaviour 3.47 (3.74) 3.48 (4.43) 0.974

used to test the effect between gender, age and diag-
nosis, as well as estimated physical capacity. Multi-
variate linear regression modelling, using the stepwise
backward elimination selection procedure, was used
to examine the relation between the independent
variables of age, gender, diagnosis, parent’s education,
weight, number of operations, parent’s estimation of
the exercise capacity, and the outcome of the depen-
dent variable of the scores for the total, those relat-
ing to externalising problems, and those addressing
internalising problems. A two-sided value of less
than 0.05 was considered statistically significant,
using SPSS 11.0 as the statistical software.

Results

Comparison with a healthy population

In the present study, the parents of boys with congen-
ital cardiac disease reported higher total scores, and
scores relating to internalising problems, than did
parents of healthy boys. For girls with congenital
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cardiac disease, only the scores reflecting internalising
problems showed significant differences (Table 4) from
their reference group. The parents also scored boys
with disease significantly higher than did parents of
healthy boys on most syndromic scales, except for
withdrawn and delinquent behaviour. Female patients,
however, were scored higher for thought problems,
social problems, and somatic complaints compared
to the girls from the general population. The scores
achieved on the scale relating to anxiety and depres-
sion reached borderline significance (Table 5).

No significant differences were found in boys with
mild and uncomplicated cardiac diseases, such as atrial
septal defect or obstruction of the left and right ven-
tricular outflow tracts, when compared to healthy
boys. On the other hand, boys with ventricular septal
defect were scored significantly higher on the total
score, as well as the scores for internalising and exter-
nalising problems, than healthy boys. Also, boys with
more severe malformations, such as tetralogy of Fallot
and transposition, showed more problems with regard
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Table 6. The table shows the mean scores, with standard deviations, for boys from Child Behaviour Check-List of diagnostic groups with
regard to total problem scores, internalising behaviour problems and externalising behaviour problems. Patients who did not have diagnosis
fitting into groups are not listed. The results were compared to mean values of the healthy reference material.

ASD VSD LVOTO RVOTO  TOF TGA UNI Mean values
Boys Healthy (n=6) (1 =43) (=57 @©=14 (=200 (=23 (=100 (n=173)
Total problem 15.5 16.8 25.5™ 18.4 18.8 23.5" 25.0" 18.6 21.6™
scores (13.7) 9.2) (24.0) (13.8) (16.5) (26.9) (24.3) (11.3) (20.0)
Internalising 4.1 4.0 7.3™ 5.2 5.6 8.7"" 8.1" 6.3 6.6
problems (4.2) (2.8) (6.5) (4.4) (4.5) (10.5) (8.3) (5.1) (6.5)
Externalising 5.9 7.0 8.6" 5.5 7.1 5.8 7.0 4.6 6.6
problems 6.1) (6.0) (10.3) (5.5) (7.0 (7.2) (8.3) (4.5) (7.6)

The diagnoses are atrial septal defect (ASD), ventricular septal defect (VSD), obstruction of left ventricular outflow tract (LVOTO), obstruction of
right ventricular outflow tract (RVOTO), tetralogy of Fallot (TOF), transposition (TGA), and functionally univentricular hearts (UNI).

' <0.01; ™ <0.0001

Table 7. The table shows the mean (standard deviation) scores for girls from Child Behaviour Check-List of diagnostic groups with regard
to total problem scores, internalising behaviour problems and externalising behaviour problems. Patients who did not have diagnosis fitting
into groups are not listed. The results were compared to mean values of the healthy reference material.

ASD VSD LVOTO RVOTO  TOF TGA UNI Mean values

Girls Healthy (=100 (=33 (n=24) (n=18) n=149 (@=11) mw=4 (=114
Total problem 14.8 13.9 12.1 21.4" 17.3 21.1 20.7 27.3 17.5

scores (12.8) (11.3) (10.9) (17.4) (23.8) (21.3) (29.0) (40.6) (19.4)
Internalising 4.7 6.1 4.2 8.3 6.1 6.8 5.9 10.8" 6.2

problems (4.8) (6.1) 4.7) 6.9) (8.4 6.9) 9.1 (12.9) (7.0)
Externalising 4.9 2.8 3.1" 5.0 4.6 6.3 6.8 4.8 4.5

problems 4.9) (3.0) (3.9 (5.5) (6.1) (6.8) 9.3) (8.2) (5.8)

The diagnoses are atrial septal defect (ASD), ventricular septal defect (VSD), obstruction of left ventricular outflow tract (LVOTO), obstruction of
right ventricular outflow tract (RVOTO), tetralogy of Fallot (TOF), transposition (TGA), and functionally univentricular hearts (UNI).

" <0.05; ™ <0.001

to the total score and the scale for internalising prob-
lems than did their healthy male peers (Tables 6
and 7). The parents of girls with obstruction of the
left ventricular outflow tract considered their children
to have more problems than did the parents of the
healthy female peers. Due to the low number of sub-
jects in some of the diagnostic groups, no statistical
analysis was attempted. The significant difference
shown for girls with ventricular septal defect regard-
ing externalising problems were more in favour of
the girls with the congenital cardiac disease.

Comparison between genders

Using ANOVA, we found an effect between the gen-
ders with regard to the total score (boys 21.41 and
girls 17.01, p = 0.043). Also for the score relating
to externalising problems, the boys show a signifi-
cantly increased score compared to girls (boys 6.61
and girls 4.27, p = 0.002). In the scores for individ-
ual scales, boys revealed higher values than girls for
the scale of attention (boys 3.80 and girls 2.14,
p < 0.0001), the scale judging delinquency (boys
1.55 and girls 0.79, p < 0.0001), and for the scale
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relating to aggression (boys 5.06 and girls 3.48,
p = 0.009). No significant effect was found in the
scores from the other scales.

The effect of age

There is an effect of age for the total score (p = 0.050).
The results of scores assessing internalising prob-
lems, however, show results of borderline signifi-
cance (p = 0.052), and no effect was found for the
score reflecting externalising problems (p = 0.103).
When divided into young, aged from 11 to 13 years,
and older patients aged from 14 to 16 years, no dif-
ferences were found on the score relating to any par-
ticular problem. No effect of age was disclosed in the
scores from any of the scales, except for social prob-
lems (p = 0.037), where the youngest (1.96) scored
higher than the older subjects (1.40). All tests were
done with ANOVA.

The effect of diagnosis

When both boys and girls were included in the
analysis, no effect was found between different
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diagnosis for the total score (p = 0.764), or for the
scores reflecting the internalising (p = 0.755) or
externalising problems (p = 0.828). In similar fashion,
no significant differences for the scores relating to
any particular problem were found when the children
were segregated into genders. No differences were
found between the different diagnosis with regard to
scores for the different scales, with the exception of
somatic complaints (p = 0.012). This was due to the
low scores for patients with obstruction of the right
ventricular outflow tract.

The effect of estimated physical capacity

A significant effect was found on all scores for prob-
lems and scales when estimated physical capacity was
used as a dependent factor (p < 0.0001). The results
showed that subjects who were not able to run, or
were only able to run <100 m, scored significantly
higher (p < 0.001) on all scores than those who were
able to run a longer distance.

Multivariate regression model

In the multivariate linear regression model, gender
and the estimation of physical capacity made by the
parents based on the question “How far can your child
run?”, turned out to be the dominant variables for
the total score. The independent variables entered
were age, sex, diagnosis, the level of education of the
parents, weight, number of operations, and estimated
physical capacity. Other exercise-related questions,
involving walking distance, walk up stairs, and so
on, revealed the same results. When divided into gen-
der, with the model then including the independent
variables of age, diagnosis, education level, weight,
number of operations and estimated physical capac-
ity, the estimation by the parents of the physical
capacity of their child was the only significant variable
that may be related to the total scores achieved for
both genders (Fig. 1). Similar results were obtained
when internalising and externalising problems were
used as dependent variables.

Discussion

We have investigated behavioural and emotional prob-
lems, as scored by the Child Behaviour Check-List,
in children and adolescents with congenital cardiac
diseases. The different scores for behavioural problems
as estimated for syndromes and scales were compared
to differences between gender, age, diagnosis and
estimated physical capacity as scored by the parents
of the patients. We also compared the scores relating
to problems to comparable scores given by a healthy
Norwegian reference population. The 480 patients
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Results from the report of the parents of how far they estimate their
child can run compared to the total problem score (0 = outliers are
values 1.5 times higher than the box which contains 50% of all the
results, X = extremes which are values that are 3 times higher than

the box).

initially selected from the database represented the
majority of patients in this age group with congeni-
tal cardiac disease in Norway. Taking into account
the high rate of response, having excluded those who
were asymptomatic, the study is partially represen-
tative for children and adolescents with congenital
cardiac disease in Norway. The results suggest a rela-
tion between the physical capacity of the children
and their behavioural and emotional problems.

Comparison to a reference population

Parents considered boys with congenital cardiac dis-
ease to have more total behavioural problems than
healthy boys. Such boys were considered to have more
internalising problems than girls, as opposed to the
Norwegian reference population.'®!> The unusual
results of more internalising problems in boys may
be due to the fact that the boys we studied had more
severe malformations than the girls, which may
indicate that the severity of the disease affects the
behavioural patterns. Girls, however, did not show any
significant difference from healthy girls regarding
the total score.

The parents reported higher scores with regard to
internalising behaviour, social problems, and problems
with thought for both boys and girls compared to a
reference population.!>!> The social problem may be
alarming; since the scores were twice the value for
the reference population. The fact that parents believe
their children to have difficulties in their relation-
ship with others may be due to overprotection, and
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an awareness of a severe illness within the child, as
suggested by others. ¢ One important developmen-
tal step in children is establishing social competence.
To make friends, and to be integrated in a group, is
a major part of social development. Children with
disturbances may be at risk for psychopathology.!” A
dysfunctional family system, which may be the case
with a severely diseased child in the family, might
also cause behavioural problems. Information about
the cardiac disease, its limitations and possibilities
may, together with information about the prognosis,
make both children and parents more secure in mas-
tering inter-human relationships, and avoiding iso-
lation. In order to achieve a better understanding for
the parents, they should be informed about the normal
development of social skills in children. The parents
should also be informed about how to improve the
social life of their child so they are able to achieve
their true potential with regard to social proficiency.

Comparison between genders

Overall, the results revealed higher scores relating to
problems in boys than girls, in concert with the nor-
mal population. This may indicate that the parents
are especially concerned that boys with congenital
cardiac disease may be influenced by the cardiac
malformation in their life, and they rate their boys
to endure greater problems more than the reference
population. The latter is in agreement with Utens
et al.” In that study, it was found that proportions of
both boys and girls with disease scoring in the psy-
chopathological range, especially on social problems,
were higher than their reference groups. Only the
younger boys with cardiac disease, aged from 11 to
14 years, did not differ from their male peers in this
respect. The results may also reflect the fact that there
may be different expectations in general for girls and
boys. Participation in physical activity is tradition-
ally considered to be more important for boys than
girls with regard to physical and social development,
and therefore may have an impact on the results. In
Norway, however, there is a shift towards more
equalisation between the genders. Girls tend to be
more physically active than before, and participate as
much in sporting activities as do boys. Future stud-
ies may reveal other results as the girls may be con-
sidered to be as active as boys.

The effect of age

The fact that the results only revealed an effect
(p = 0.050) of age for the total score, and a borderline
effect on the internalising score (p = 0.052), and no
effect for the score relating to externalising prob-
lems, may indicate that age is a less important factor
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for determining behavioural and emotional problem
in our current sample. This is underlined by the neg-
ative findings when the sample was divided into
younger and older age groups. The effect of age on
social problems, however, may indicate that, for cer-
tain traits, a link to age may indeed be present.

The effect of diagnosis

Earlier studies suggest that the data derived using the
Child Behaviour Check-List does not relate to different
diagnostic groups.”!*!819 This is in concert with the
present study, no effect being found for the different
diagnoses. This may, however, be due to a low number
of subjects in the most severe diagnostic groups.

The effect of estimated physical capacity

In our present study, we used a questionnaire, com-
pleted by the parents, to estimate the physical capacity
of the patients with congenital cardiac disease. These
questions are unfortunately not validated against
laboratory exercise tests, nor any other standardised
test for estimating physical capacity. They give,
therefore, no more than an estimation of the parents’
experience of the ability of their children to exercise.
The results are strikingly clear, nonetheless, showing
a clearly significant effect on all problem and scale
scores. This indicates that a reduced physical capac-
ity is by far one of the most important factors for
behavioural and emotional problems in children.
Parents have a tendency to overprotect their children
in play and physical activity. In many cases, this
influences the view of the parents of the ability of
their children to perform physically. Indeed, the par-
ents may regard the physical capacity of their children
to be lower than is the case. This knowledge, together
with knowledge of the positive effect of training
shown in studies of both children and adults with
congenital heart disease, opens new horizons for what
may be achieved by increased exercise capacity in
this group of patients.?>*! One study has shown a
positive effect on the scores relating to social problems
following a period of exercise lasting 5 to 6 months,
with training 2 or 3 times each week.?® The results
are, however, somewhat biased due to the large dif-
ferences in different diagnoses. The present results,
therefore, display a need for further studies in order
to clarify the relationship between exercise capacity
and behavioural and emotional problems.

Regression model

With regard to the linear regression model, the diag-
nosis itself showed no impact on the scores for the
total score, or for the cores reflecting internalising or
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externalising problems. The reason may be the large
differences both in the number of patients in each
group, and the complexity of the diagnoses. The same
result was obtained, however, even when the diagnoses
were divided into two groups, namely simple and
complex cardiac disease. This indicates that the sever-
ity of diagnosis does not have a significant impact on
behavioural problems in children and adolescents
with congenital cardiac disease, as reported by oth-
ers.® On the other hand, when the scores from different
diagnoses were compared to the healthy reference
population, some of the diagnostic groups were scored
significantly higher than normal. The explanation
may be that other factors, such as gender and parent-
reported physical capacity, mask the impact of diag-
nosis in the regression model.

Studies have indicated that some patients with
congenital cardiac disease may have mental and psy-
chiatric problems.”>*? There have been reports of a
relation between the number of operations, longevity
of hospital stays, and behavioural problems.*! In
the future, however, the development towards short-
ening of the hospital stay may have a positive effect
on the well-being of the patients.

Conclusion

Health professionals often believe that cardiac diseases
classified as simple from a haemodynamic point of
view are also free from problems in other aspects of
life. Our present findings indicate that these patients
have behavioural and emotional problems related to
their cardiac disease. The results indicate a connec-
tion between physical capacity and behavioural
problems. We suggest an open approach, where
physiotherapists, psychologists, and trained social
workers should be more involved in the treatment
and follow-up in these patients.
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