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ADVANCES IN DIAGNOSIS AND TREATMENT FOR

congenital disease have resulted in improved
outcomes in children born with cardiac mal-

formations. Although the majority of these children
seem to be functioning at a normal level,1 as a group
they are at risk of developing educational, behavioural,
and emotional problems.2–5 Problems mostly appear at
school age, when children have to meet specific cogni-
tive and social demands. The cardiac disease, and its
treatment, may cause absence from school, thereby
putting school performance at risk, and limiting

social interactions and contacts with peers. Moreover,
the illness may cause the parents to be anxious and
overprotective towards the child, which may influ-
ence the subsequent development.6

In addition to the problems reported at school age,
problems have been reported in adulthood. Research,
however, has yielded contradictory results. Van Rijen
et al.7 reported lower levels of education in patients
compared with a healthy population, whereas
Nieminen et al.8 found similar educational levels.
Ternestedt et al.9 showed even higher educational
levels in adults with a congenital cardiac malforma-
tion compared with healthy controls. With regard to
quality of life, Kamphuis et al.10 found that patients
with a complex malformation functioned less well
compared with the general population, whereas
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Fekkes et al.,11 and Moons et al.,12 reported the same
or even better functioning in patients compared with
healthy controls. Regarding aspects of emotional and
social functioning in adults, studies have mainly
shown favourable outcomes.7,13,14

Thus, both favourable and unfavourable outcomes
have been shown in patients with congenital cardiac
disease. The discrepancies in the outcomes may be
related to the heterogeneity of the populations stud-
ied, and the diversity of variables in the research
design. Our study focuses on the outcome of patients
with congenital cardiac malformations undergoing
surgical correction during school age. Although nowa-
days many patients with a congenital cardiac malfor-
mation have undergone one or more operations prior
to beginning schooling, cardiac surgery at school age
may have a considerable impact on development, in
part because of the surgical procedure used, but also
because of factors such as absence from school, being
different from peers, and parental emotional reactions.
To examine the impact of cardiac surgery at school
age, we designed a study consisting of two parts. The
first part is a longitudinal prospective study aimed at
neurocognitive functioning in such patients before
their surgery, at discharge from hospital, and one year
after surgery. The design allows the establishment of
causal relations between the specific surgical procedure
undergone and the neurocognitive outcome. Moreover,
the design controls for medical history, because the
patients function as their own controls.

As the neurocognitive effects of open-heart sur-
gery may result in educational problems and behav-
ioural and emotional problems,3–5 we wanted to add
information about the long-term functioning of the
patients studied having undergone open-heart sur-
gery at school age. We designed, therefore, the sec-
ond part of the study, which we present in this
manuscript. The objective was to explore the general
long-term physical, educational, behavioural, and
emotional outcome of congenital cardiac disease
treated by cardiac surgery at school age. In addition
to exploring the general outcome, we specifically
related the outcome to comorbidity, age and sex, and
the level of complexity of the cardiac surgery.

Methods

Patients and procedure
All patients who underwent their latest open-heart
operation for congenital cardiac disease at our medical
centre over the years 1992 up to and including 2000,
and who were aged from 6 to 16 at the time of the
surgery, were eligible to participate. To have a sample
representative of the total population of patients with
a congenital cardiac malformation, we included
patients with comorbidity. Of the 152 eligible

patients, 4 had died, while 7 were excluded because
their current address could not be obtained. The
remaining 141 patients, and/or their parents, received
a letter requesting informed consent accompanied
by a set of questionnaires. Table 1 shows the sets of
questionnaires used and the responses required.
Patients and parents were asked to return the com-
pleted questionnaires within four weeks. In addition
to the data provided by the patients and the parents,
all medical files were searched for age, sex, comor-
bidity, type of congenital cardiac disease, and type
of cardiac surgery. The study was approved by the
Institutional Review Board.

To enable comparisons with the associated study,
in which causal relations may be established between
the outcome and the surgical procedure undergone,
we chose to grade the level of complexity of the sur-
gery rather than the lesion. For all patients, the sur-
gical procedure was classified into one of four groups
according to the AristotleTM classification.15 We pre-
ferred the Aristotle approach15 over the RACHS sys-
tem16 because we wanted to indicate the complexity
of the surgical procedure and its associated morbidity
rather than the risk of death associated with the surgi-
cal procedure. In addition, the nomenclature used in
our centre corresponds with the nomenclature of the
Aristotle approach, which enables reliable translations
of surgical procedures into the level of complexity
suggested by the Aristotelian approach.

Patient characteristics
Of the 141 sets of questionnaires sent, 101 were
returned (71.6%). Information was obtained about
55 male and 46 female patients, the overall group hav-
ing a mean age of 18.1 years, with a range from 9.3 to
27.4 years. Of the patients, 7 were younger than 11
years, 46 patients were aged 11 to 18 years, and 48
patients were aged 18 years and older. Patients in the
group responding did not differ from those not
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Table 1. Sets of questionnaires depending on patient’s age.

Patient’s age Respondent Questionnaire

�18 years Parent – “Outcome of congenital heart 
disease and surgery”17

– Child Behaviour
Checklist/6–1821

Patient – RAND 36-Item Health
(�11 years) Survey19

– Youth Self-Report22

�18 years Patient – “Outcome of congenital heart
disease and surgery”17

– RAND 36-Item Health
Survey19

– Young Adult Self-Report24
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responding regarding their demographic and med-
ical data (�2 tests and t tests, p more than 0.05).

Just over one-quarter (25.7%) of the patients had
comorbidity. Of these, 11 patients had chromosomal
or syndromal anomalies, 1 patient had haemophilia,
1 patient had hypercholesterolaemia, 4 patients had
defects of the central nervous system, 2 patients had
respiratory tract disease, 2 patients had scoliosis, 1
patient had undergone nephrectomy, 1 patient had lost
a limb, 1 patient had had cancer, and 2 patients had
multiple anomalies. In addition, 9 of the patients
with comorbidity were cognitively impaired.

Outcome measures
The questionnaire “Outcome of congenital heart dis-
ease and surgery”17 was designed specifically for the
purpose of this study. It focused on the current state
of the patient, and measured current physical and
educational states.

The Dutch version of the RAND 36-Item Health
Survey18,19 measures the subjective health state by
means of eight health concepts. The Dutch version
of the Child Behaviour Checklist20,21 contains ques-
tions about behavioural and emotional functioning
during the preceding six months as reported by the
parents. The answers are transformed into eight syn-
drome scales. The patients themselves completed self-
reports comparable to the Child Behaviour Checklist
using the Dutch Youth Self-Report20,22 and the Dutch
Young Adult Self-Report.23,24

Statistical analyses
To enable clear interpretation of the outcome being
the result of only congenital cardiac disease and cardiac
surgery at school age, the results of patients without
comorbidity were separated from the results of patients
with any type of comorbidity. The results of patients
without comorbidity were compared with healthy
peers, and with the results of patients with comor-
bidity. In addition, comparisons were made between
patients younger than 18 years and patients older
than 18 years, male patients and female patients, and

the four groups according to the level of complexity of
the surgical procedures. Age, sex, comorbidity, and
complexity were not confounded.

The questionnaire “Outcome of congenital heart
disease and surgery” was analysed in an explorative
manner by means of descriptive statistics. The out-
come was examined for all patients together, irre-
spective of respondent. Binomial tests were used to
compare the educational data with data from the
general Dutch population.25,26 Chi-square tests, inde-
pendent t tests, and analyses of variance were used to
compare the results of the different groups.

Results on the RAND 36-Item Health Survey,
Child Behaviour Checklist, Youth Self-Report, and
Young Adult Self-Report were compared with refer-
ence data20,27 by means of binomial tests. Chi-square
tests were used to compare the results of the different
patient groups.

On the RAND 36-Item Health Survey, the Youth
Self-Report, and the Young Adult Self-Report, some
of the patients were not able to complete the ques-
tionnaires themselves because of cognitive impair-
ment. Self-reports completed by parents instead of
patients were excluded, this being required for 4
patients younger than 18 years, and 5 patients older
than 18 years.

All statistical analyses were carried out using a two-
tailed probability level of 0.05 using the Statistical
Package for the Social Sciences version 11.0 for
Windows.

Results

Current physical state
General outcome. As shown in Table 2, 43.6% of all
patients reported physical complaints. Almost one
third experienced limitations due to the cardiac 
disease, and nearly one quarter experienced limitations
due to another disease. Nevertheless, the value of their
current health was 7.7 on a scale from zero to ten.

Comorbidity. Even when patients with comorbidity
were excluded, 38.7% of the patients reported physical
complaints. Of the patients without comorbidity, 28%

Table 2. Current physical state of patients.

Comorbidity Sex Complexity level of surgery

All No Yes Male Female 1 2 3 4
(N � 101) (n � 75) (n � 26) (n � 55) (n � 46) (n � 18) (n � 28) (n � 33) (n � 22)

Frequent physical complaints 43.6 38.7 57.7 34.5 54.3* 38.9 46.4 39.4 50.0
Limitations due to cardiac disease 31.7 28.0 42.3 29.1 34.8 11.1 17.9 45.5 45.5*

Limitations due to other disease 23.8 10.7 61.5** 27.3 19.6 22.2 21.4 24.2 27.3
Mean value of current healtha 7.7 7.9 7.0** 7.8 7.6 7.9 7.5 7.8 7.6

All values are given as percentages. Note that the numbers in bold differ significantly between the groups compared: *p � 0.05. **p � 0.01
aPatients and parents valued current health on a scale from zero to ten (ten being the most positive score)
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reported limitations due to the cardiac disease (Table 2).
As might be expected, a higher proportion of patients
with comorbidity experienced limitations due to
another disease than patients without comorbidity
(�2 equal to 27.58; p less than 0.01). In accordance,
patients with comorbidity valued their health as poorer
than the other patients (t equal to 3.82; p less
than 0.01).

Age and sex. Age was not related to physical
complaints or limitations (data not shown). Female
patients experienced more physical complaints than
male patients (�2 equal to 4.00; p less than 0.05).

Level of complexity of the cardiac surgery. More
patients who had undergone surgical procedures graded
at levels 3 and 4 reported limitations due to the cardiac
disease than those undergoing procedures graded at
levels 1 and 2 (�2 equal to 10.81; p less than 0.05).

Subjective health state
General outcome. In contrast to the amount of phys-
ical complaints and limitations reported, patients
reported better functioning than healthy peers on 5
of the 8 subscales of the RAND 36-Item Health
Survey (Table 3). Regarding the other three subscales,
specifically “Physical functioning”, “Vitality”, and
“General health perceptions”, the patients and their
healthy peers were comparable.

Comorbidity. After exclusion of patients with
comorbidity, the results practically remained the
same as for the total group (Table 3). Patients with
comorbidity scored in the clinical range more often
than patients without comorbidity on the scales
“Role limitations due to physical health problems”
(�2 equal to 6.15; p less than 0.05) and “Vitality” (�2

equal to 10.06; p less than 0.01).
Age and sex. The effects of age and sex were in

accordance with the current physical state reported:

Age was not related to subjective health state (data
not shown). Female patients reported significantly
poorer “Physical functioning” than healthy peers
(Table 3). In contrast, male patients showed a better
subjective health state than healthy peers on 6 of the
8 subscales. Thus, female patients reported more
clinically significant problems than male patients on
the subscales “Physical functioning” (�2 equal to
11.00; p less than 0.01), “Vitality” (�2 equal to 6.89;
p less than 0.01), “Bodily pain” (�2 equal to 8.02; p
less than 0.01), and “General health perceptions” (�2

equal to 4.16; p less than 0.05).
Level of complexity of the cardiac surgery. The level

of complexity of the surgery (data not shown) did
not have any effect on the subjective state of health.

Educational state
General outcome. A considerable proportion of the
patients showed poor educational attainments (Table
4). Just over one-quarter (26%) had received special
primary education, which was almost 8 times the
proportion found in the general Dutch population26

(binomial test 26.3% versus 3.3%; p less than 0.01).
In addition, patients had received lower secondary
education, including special secondary education,
more often than the reference group (binomial test
75.3% versus 62.5%; p less than 0.05). Accordingly,
more patients had followed further education at the
vocational level than the reference group (binomial
test 78.7% versus 55.6%; p less than 0.01). Finally,
more patients than healthy peers25 had repeated a
grade in secondary education (binomial test 20.6%
versus 5.0%; p less than 0.01).

Comorbidity. When patients with comorbidity
were excluded, we still found a high incidence of
special education in patients compared with healthy
peers (binomial test 13.3% versus 3.3%; p less than

Table 3. Subjective health state: proportions (%) of scores in the clinically significant range.

Comorbidity Sex

All No Yes Male Female
RAND scales (N � 83) (n � 69) (n � 14) (n � 46) (n � 37)

Physical functioning 25.6 25.0 28.6 11.1* 43.2*
Social functioning 13.3* 13.0* 14.3 6.5** 21.6
Role limitations physical 14.5* 10.1** 35.7 10.9* 18.9
Role limitations emotional 12.0* 8.7** 28.6 6.5** 18.9
Vitality 24.1 17.4 57.1* 13.0 37.8
Bodily pain 10.8** 11.6* 7.1 2.2** 21.6
General mental health 6.0** 4.3** 14.3 4.3** 8.1*
General health perceptions 26.8 23.5 42.9 17.8 37.8

Note that scores below the 25th percentile of the reference group are in the clinical range.27 Thus, percentages lower than 25 indicate that less
patients than references scored in the clinical range
Only significance levels of patients versus references are shown: *p � 0.05. **p � 0.01. For significant group differences: see text
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0.01). Also the level of secondary and further educa-
tion remained significantly lower than in the refer-
ence group (binomial test 76.6% versus 62.5%; p less
than 0.05, binomial test 82.9% versus 55.6%; p less
than 0.01). In addition, the incidence of repeating a
grade in secondary education (18.6%) was still signif-
icantly higher than the 5% in the general Dutch
population25 (p less than 0.01).

Age, sex, and level of complexity of the surgery were not
associated with educational state.

Behavioural and emotional functioning
General outcome. Table 5 shows behavioural and emo-
tional problems according to the parents of patients
younger than 18 years (Child Behaviour Checklist).
The patients showed more “Withdrawn Behaviour”,
more “Somatic Complaints”, and more “Attention
Problems” than healthy peers. The results of the self-
reports (Youth Self-Report, 11–18 years; Young Adult
Self-Report, older than 18 years) are not shown,
because the patients themselves did not report any
significant problems compared with healthy peers.

Comorbidity. After exclusion of the patients with
comorbidity, the parents of patients without comor-
bidity still reported many “Somatic Complaints”
and “Attention Problems” on the Child Behaviour
Checklist (Table 5). No significant differences were
found between patients with comorbidity and patients
without comorbidity for the reports of both parents
(Child Behaviour Checklist) and those self-reported
(Youth Self-Report and Young Adult Self-Report).

Age and sex. According to the parents, female
patients in particular showed more clinically signif-
icant problems than healthy peers on several scales of
the Child Behaviour Checklist (Table 5). The female
patients themselves, however, reported no clinically
significant problems (Youth Self-Report and Young
Adult Self-Report, data not shown). No significant
differences were found between male and female
patients on the Child Behaviour Checklist, the Youth
Self-Report, and the Young Adult Self-Report.

Level of complexity of the cardiac surgery. As shown in
Table 5, parents of patients undergoing procedures
graded at level 4 reported most problems in the clin-
ical range. Again, the patients themselves reported
no clinically significant problems (data not shown).

Discussion

General outcome
As congenital cardiac disease and cardiac surgery may
have a considerable impact on the development of
afflicted patients, especially at school age, we designed
the present study to explore the long-term physical,
educational, behavioural, and emotional outcome.
Despite reporting physical complaints and limitations
due to the cardiac malformation, the patients rated
their subjective health state, as measured by the
RAND 36-Item Health Survey, as the same or even
better than their healthy peers. This result reveals an
intriguing issue with respect to appraisal of chronic
conditions. Patients seem to acknowledge the presence

Table 4. Educational state of patients.

All No comorbidity Comorbidity

Education N % n % n % ��2(1)

Preschool 101 75 26
Gone to preschool 81 80.2 64 85.3 17 65.4 4.84*
Primary educationa 99 75 24

Special primary education 26 26.3 10 13.3 16 66.7 26.71**
Regular primary education 73 73.7 65 86.7 8 33.3 26.71**

Repeated a grade in RPEb 35 47.9 33 50.8 2 25.0 1.90
Received remedial teaching in RPE 17 23.3 16 24.6 1 12.5 .59
Secondary educationc 85 64 21

Special education 17 20.0 5 7.8 12 57.1 24.05**
Lower general education 47 55.3 44 68.8 3 14.3 18.97**
Higher and pre-university education 21 24.7 15 23.4 6 28.6 .22

Repeated a grade in RSEd 14 20.6 11 18.6 3 33.3 1.03
Received remedial teaching in RSE 11 16.2 8 13.6 3 33.3 2.25
Further educatione 47 41 6

Vocational education 37 78.7 34 82.9 3 50.0 3.39
Higher and university education 10 21.3 7 17.1 3 50.0 3.39

Note the significance level of patients without comorbidity versus patients with comorbidity: *p � 0.05. **p � 0.01.
The numbers in bold differ significantly between patients and the Dutch population (see text). Patients with comorbidity were not compared with
the general Dutch population
aTwo patients had not received any education; bRPE: regular primary education; cFourteen patients were still in primary school; dRSE: regular
secondary education; eOf the 59 patients at this age level, 12 had not received any further education
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of physical complaints and limitations, but do not
negatively appraise them to the extent that they con-
sider their subjective state of health to be affected.

In line with the findings on subjective state of
health, the patients tended to answer positively when
asked about their appraisal of certain behaviours. They
did not report any clinically significant problems on
the Youth Self-Report and the Young Adult Self-
Report. Problems may, nevertheless, have been pres-
ent, because the parents reported significant problems
on their children on several subscales of the Child
Behaviour Checklist. Differences between the presence
of problems and their appraisal have also been shown
in other chronically ill patients. It seems that, in the
majority of patients, a process of psychological adjust-
ment occurs, strengthened by having survived serious
threats due to the illness. Most patients, therefore,
successfully adapt to the illness and may even report
a psychological well-being comparable to that of
healthy persons.28–30

In addition to the physical, behavioural, and emo-
tional outcome, we explored the educational outcome
of the patients. Our findings pointed to more academic
difficulties for patients compared with their healthy
peers. Even of the patients without comorbidity, a rel-
atively high proportion, about one-sixth, had needed
special education. Moreover, a considerable number of
patients had repeated a grade or had received remedial
teaching. As a result, their educational level was lower
than that of the Dutch population.

Previous studies on educational levels in patients
with surgically corrected congenital cardiac disease
have yielded contradictory results.7–9 This may be due
to the fact that school systems differ between coun-
tries, which makes studies difficult to compare, and
explains why the results of the present study are only

in accordance with the Dutch study by Van Rijen 
et al.7 Studies converge, however, with respect to the
overall relation between neurocognitive impairment
after open heart surgery and educational problems.2,5

The high incidence of “Attention Problems” on the
Child Behaviour Checklist observed in our study
also subscribes to this.

Effect of comorbidity, age and sex, and level of
complexity of the cardiac surgery
In addition to exploring the general outcome of
patients undergoing surgical correction of their 
cardiac malformation at school age, we explored the
effect of comorbidity, age and sex, and the level of
complexity of the surgical procedures.

Comorbidity. One-quarter of the patients had
comorbidity. But even after exclusion of patients with
comorbidity, the results remained stable. The general
outcome, therefore, was indeed the result of surgical
correction of the malformation at school age, and not
an effect of comorbidity. Nevertheless, the presence of
comorbidity, including cognitive impairment, added
to the problems already present: Patients with comor-
bidity had more limitations due to another disease,
valued their current health as worse, reported a poorer
subjective health state, and received special education
more frequently than patients without comorbidity.
No differences were found between patients with and
without comorbidity on the Child Behaviour Check-
list, Youth Self-Report, and Young Adult Self-Report.
These findings are in accordance with research by
Fortin et al.,31 who showed that patients with comor-
bidity generally report a poorer quality of life related
to the physical domains, but not on the social and
psychological domains.

Table 5. Behavioural and emotional functioning: proportions (%) of scores in the clinically significant range.

Comorbidity Sex Complexity level of surgery

All No Yes Male Female 1 2 3 4
CBCL scales (N � 51) (n � 38) (n � 13) (n � 25) (n � 26) (n � 13) (n � 11) (n � 14) (n � 13)

Internalizing problemsa

Anxious/Depressed 5.9 2.6 15.4 0.0 11.5** 7.7 9.1 0.0 7.7
Withdrawn behaviour 7.8* 5.3 15.4 4.0 11.5** 7.7 0.0 0.0 23.1**
Somatic complaints 11.8** 10.5** 15.4 4.0 19.2** 0.0 18.2* 0.0 30.8**

Social problems 3.9 2.6 7.7 0.0 7.7 0.0 0.0 0.0 15.4
Thought problems 5.9 2.6 15.4 8.0 3.8 7.7 0.0 0.0 15.4
Attention problems 9.8** 7.9* 15.4 4.0 15.4** 7.7 0.0 0.0 30.8**

Externalizing problems
Rule-breaking behaviour 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Aggressive behaviour 2.0 0.0 7.7 4.0 0.0 0.0 9.1 0.0 0.0

Note that the Child Behaviour Checklist (CBCL) was completed by parents of patients younger than 18 years
Only significance levels of patients versus references are shown: *p � 0.05. **p � 0.01. For significant group differences: see text
aScores above the 98th percentile of the reference group are in the clinical range20
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Age and sex. None of the outcome variables were
associated with age. The results for male and female
patients mainly differed with regard to physical func-
tioning. Female patients experienced more physical
complaints than male patients. Accordingly, female
patients showed a poorer subjective health state on
the physical domains than male patients. These find-
ings are in accordance with previous research.7,14

Although speculations have been made, no clear expla-
nation for this difference has been given.

Level of complexity of the surgical procedures. The type
of surgery the patients had undergone was classified
into four levels of complexity.15 The level was not
related to the subsequent educational state of the
patients. Patients who had undergone surgical pro-
cedures graded at levels 3 and 4 reported more limi-
tations due to the cardiac disease, but their subjective
health state was unaffected. Parents of patients under-
going a procedure graded at level 4 reported most
behavioural and emotional problems. The patients
themselves, however, reported no behavioural and
emotional problems.

A discrepancy between the reports of patients and
their parents was also shown by Krol et al.32 and Van
Rijen.33 As suggested earlier, a possible explanation
of the difference between the presence of problems as
reported by the parents, and their appraisal as reported
by the patients, may be the adjustment by the patients
to their illness. On the other hand, the perceptions of
the parents may have influenced the results. Parents of
patients who underwent more complex surgery may
have been more anxious and protective, thus report-
ing more behavioural and emotional problems.
Other research has shown that maternal perceptions
may indeed influence adjustment of the child.6

Regardless of the possible explanations, those under-
going the most complex procedures merit especial
attention regarding physical limitations and behav-
ioural and emotional problems.

Limitations

We acknowledge some limitations of our present
study. The small size of our sample, especially when
analysing subgroups, prohibited further classifica-
tion of the patients into more than two age groups,
thereby leaving only a split of above and below 18
years. Meaningful effects of age may have been
masked. In addition, the overall group was too small
and too diverse to investigate the influence of medical
history. We are aware that variables like the number
of earlier operations, and the age during earlier oper-
ations, may have influenced the outcome, and the per-
ceptions of the illness made by the parents. The main
purpose of our study, nonetheless, was to explore the
general outcome of surgical correction of congenital

cardiac disease at school age, regardless of medical
history.

Other limitations are the possible confounding of
age and respondent on the one hand, and severity of
lesion and complexity of surgery on the other hand.
Patients were classified according to the level of com-
plexity of their latest surgical procedure. Patients with
very complex lesions whose latest surgery was rela-
tively simple, therefore, may have been graded at
lower levels than patients with less severe lesions
whose latest surgery was more complex. Although
such a categorisation may have masked effects of the
level of complexity of the surgery, the differences
found between the levels of complexity were in accor-
dance with other research.10

Conclusions

Our study has demonstrated that, despite physical
complaints and limitations, patients with congenital
cardiac disease generally report a good subjective state
of health and report no behavioural and emotional
problems. Clinicians should be aware, however, that
even though patients do not explicitly report them,
problems may be present. The explicitness of a ques-
tion may make a difference. Questions about concrete
physical complaints, limitations, and behaviours may
reveal problems, whereas questions that ask for sub-
jective interpretation may mask problems.

Another relevant finding for clinicians is that
patients seem to have more academic difficulties than
their healthy controls. As a consequence, patients are
at risk for limitations in their academic and vocational
careers. Clinicians should inform themselves about
the performance of their patient at school to enable
early interventions when problems are reported.
Assessment of neurocognitive functioning in chil-
dren with congenital cardiac disease is needed to
determine a profile of strengths and difficulties that
will enable adequate interventions. Prospective lon-
gitudinal studies are recommended to monitor the
effects of medical interventions on neurocognitive
development.
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