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Academic achievement and satisfaction in adolescents with CHD
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Abstract Objectives: To evaluate academic achievement and satisfaction in adolescents with CHD. Study design:
Questionnaires were sent to all adolescents, aged between 17 and 20 years with CHD, currently treated at our
hospital (n= 326) in order to assess the patients’ education and satisfaction with their academic career. Results
were compared with the official community statistics. Results: A total of 207 patients completed the ques-
tionnaires (participation rate 63.5%), 113 boys and 94 girls; 50% had completed mandatory school at the
highest, 37.3% at the middle, and 12.7% at the lowest educational level. The distribution in the general
population was comparable: 57.6, 32.5, and 9.9%, respectively (p= 0.8). Adolescents with severe CHD were less
likely to attain a higher educational level than those with moderate or mild CHD (p= 0.03 for school grades
7–9). None of the other examined medical or socio-demographic factors, such as socio-economic status, foreign
language, severity of CHD, cyanosis, and open heart surgery, were found to be associated with lower educational
attainment. After the mandatory 9 years of schooling, 21.4% (n= 44) of the patients with CHD compared with
16.7% in the general population attended higher school levels heading towards university education (p= 0.7).
From the 165 patients who provided information on career satisfaction, 79% regarded their job or school situation
as being their desired one without a difference for those with severe CHD. Conclusion: School education in Swiss
adolescents with CHD is very similar to the normal population. In addition, the majority of adolescents are satisfied
with their educational career. This fact may be due to the good educational support provided during schooling.
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DURING THE PAST FEW DECADES, MEDICAL AND

surgical treatment of CHD has made rapid
progress, resulting in an overall high survival

rate.1 Therefore, a shift in interest has taken place
focussing increasingly on older children and adoles-
cents and their ability to succeed academically and to

pursue a desired job. The question arises whether
there is a relationship between severity of CHD and
the level of education. So far, controversial informa-
tion exists about the academic achievement of CHD
patients. They have been found to score worse on
academic achievement tests,2 to need more suppor-
tive help,3 and to have a lower chance of completing
mandatory schooling.4 This trend has been shown to
persist into adulthood, resulting in a higher rate of
early unemployment of CHD patients compared with
the general population5 and a lower rate of full-time
employment.6 Especially patients with complex CHD
were found to have lower job participation rates.7
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The reason for these academic problems is unclear.
Children and adolescents with CHD are at higher risk
for neurocognitive problems, whichmay result in lower
school achievements. In addition, the type of heart
defect (cyanotic versus acyanotic) might be important.8

Van Rijen et al9 suggested higher rates of school
absences because of physical impairments as a reason for
the lower educational attainment. In addition, Cross-
land et al10 showed that CHD patients were less likely
to consider educational advice as being helpful.
On the other hand, there are studies that show a

rather favourable outcome regarding the academic
achievement of CHD patients. For example, Bygstad
et al11 demonstrated similar educational levels of
Fallot patients and the general male population in
Denmark. Moreover, a Finnish study among young
adults with CHD found similar employment rates
compared with the general population.12

Therefore, the aim of our study was to assess the
academic achievement of adolescents with CHD in
Switzerland, to determine possible medical and socio-
demographic predictors for adverse educational out-
come, and to evaluate patients’ satisfaction with their
educational career.

Materials and methods

Study population
Patients were recruited from the University Chil-
drens’ Hospital, Zurich, Switzerland. All patients
currently treated at our hospital and aged between 17
and 20 years with a CHD were eligible for the study
(n= 326). Exclusion criteria were genetic syndromes
or a disease known to be associated with learning
disabilities – for example, neurofibromatosis. Infor-
mation on the educational level and achievement of
the general population of Zurich published through
the official statistics by the government served as
reference norms.13

Classification of heart defects
CHD was categorised by the TaskForce1 classifica-
tion system of the American College of Cardiology,14

differentiating between three levels – simple, mod-
erate, and severe. Patients with pacemakers were
upgraded one class in the TaskForce1 classification,
because the vocational choice for a patient with a
pacemaker is more difficult;15 therefore, we con-
sidered this an additional burden.

Questionnaire
The adolescents were asked to fill out a self-developed
questionnaire focussing on their academic career,
current schooling, or employment, whether or not

they were able to learn a profession of their choice,
and their satisfaction with their academic achieve-
ment. Socio-economic status was assessed and calcu-
lated by means of a 6-point scale considering both
parental occupation and maternal education, with
a possible range from 2 to 12 implying low, middle,
and upper class.16 This measure has proven to be
a valid indicator of socio-economic status in previous
Swiss studies. Non-Swiss background was noted
by asking for the adolescent’s native language.
The questionnaire was kept simple, consisting of a
total of seven questions – five multiple choice and
two open – in order to get a return rate as high as
possible.

Procedure
The study was conducted according to the Declara-
tion of Helsinki, and conformed to legal and ethical
norms. Questionnaires were sent to the adolescents by
mail. After the return of the questionnaires, patients
were contacted by phone if answers remained unclear.
After 3 months, the questionnaire was sent out for the
second time to those who had not returned the
questionnaire.

Level of education
The level of education was analysed for different periods
in the academic career according to the Swiss schooling
system. The Swiss schooling system consists of a man-
datory schooling time with primary school followed by
a secondary school level I that ends after 9 school years.
This school level is further divided into high, middle,
and low level. After mandatory schooling, adolescents
go on to pursue further education – that is, secondary
school level II, grades 10–13 – either as form of a
“gymnasium”, which is equal to high school or college,
apprenticeship, or other forms of schooling, including
special schooling such as assisted apprenticeship or
educational placement. In Switzerland, the majority of
healthy adolescents go on to pursue an apprenticeship
(78.6%), which is different from other European or
Anglo-Saxon countries. Participants were asked to give
information on the level of achieved mandatory
schooling as well as on further education – that is,
secondary school level II, grades 10–13.

Statistical analyses
Data were analysed using SPSS statistical software
version 22 (SPSS Inc., Chicago, Illinois, United States
of America). Comparisons of different school levels
between patients with different types of heart defects as
well as with control data were performed using χ2-tests.
A priori selected medical and socio-demographic
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predictors for lower education levels were identified
and analysed in a multiple logistic regression model. A
p<0.05 was considered significant.

Results

Patient characteristics
Of the 326 patients eligible for the study, a total of
207 (63.5%) returned the questionnaire. Detailed
demographic and medical characteristics of the

patients are provided in Table 1. Although the rate of
patients answering was highest among the group
with severe CHD, there was no statistically sig-
nificant difference between those who responded and
those who failed to respond.

Level of education
Information about their mandatory schooling (grades
7–9) was given by 204 adolescents (98.5%) and
203 (98.1%) provided details on further education

Table 1. Sample characteristics (n= 207).

Median: 18.58 years
Age Range: 17.19–20.16 years

Gender: male/female 113 (54.6%)
SES
Low 13 (6.2%)
Middle 148 (71.5%)
Upper 39 (18.8%)
Unknown 7 (3.4%)

Mother tonge
German 171 (82.6%)
Other 33 (15.9%)
Unknown 3 (1.4%)

Bypass surgery 111 (53.6%)
Cyanotic CHD/non-cyanotic CHD 47 (22.7%)
Mild CHD 89 (43%)
Bicuspid aortic valve without intervention 2
Isolated ventricular septal defect without intervention 36
Isolated atrial septal defect without/after correction 22
Mild aortic insufficiency without intervention 2
Mild aortic stenosis without intervention 8
Mild pulmonary stenosis without intervention 4
Mild combined pulmonary heart defect without intervention 1
Mitral valve prolapse without/with mild insufficiency 6
Persistent Ductus arteriosus Botalli without/after closure 5
Others 3

Moderate CHD 79 (38.2%)
CHD with Marfan syndrome 1
Aortic coarctation 25
Combined aortic valve defect with intervention 12
Atrioventricular septal defect 2
Coronary anomaly (Bland–White–Garland) 2
Double outlet right ventricle 1
Ebstein anomaly 2
Tetralogy of Fallot 14
Partial anomalous pulmonary venous connection 9
Combined pulmonary valve defect with intervention 5
Others 6

Severe CHD 39 (18.8%)
Criss-cross heart 1
Double-inlet left ventricle 1
Pulmonary atresia with/without ventricular septal defect 3
Severe hypertrophic cardiomyopathy 1
D-TGA 20
L-TGA 4
Tricuspid atresia 2
Others 7

SES= socio-economic status; TGA= transposition of the great arteries
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(grades 10–13), as shown in Table 2. The level of
education of the CHD patients was not significantly
different from that of the community references
(χ2=5.09; p=0.08). Similar to the reference group,
girls with CHD more often attended a higher school
level (grades 7–9) than boys. Of 203 patients who
completed their basic education, 190 proceeded to high
school or an apprenticeship. The rate of CHD patients
attending high school was slightly, but not statistically
significant, higher compared with the reference group
(21.7 versus 16.7%; χ2=3.27; p=0.07).

Level of education in relation to heart disease
As shown in Table 2, the severity of CHD significantly
influenced the level of schooling in grades 7–9
(χ2= 10.51, p= 0.03): children with more severe types
of CHD were over-represented in the lower level edu-
cation. Of the nine patients with severe CHDwho were
in lower level mandatory school (grade 7–9), seven had
the diagnosis of a transposition of the great arteries, one
was diagnosed with tricuspid atresia, and one had a
pulmonary atresia with ventricle septal defect. In
grades 10–13, however, distribution of educational
levels across different types of CHDwas statistically not
different (χ2=3.94, p= 0.13).

Employment
From the total of 207 patients, 146 (71.9%) pursued
a regular apprenticeship, 13 (6.4%) had not found or
interrupted an apprenticeship or attended special
schooling, and 44 (21.7%) attended high school or
studied at the university. Among all, four patients
did not answer the question on employment status.

Career satisfaction
Satisfaction was evaluated by the patients’ statement
about how content they are with their current school or
employment situation; 165 of the 207 patient reports

were available. Out of these, 130 patients (78.8%)
regarded their profession or current school situation as
their desired one, 30 responded that this was not the
case, and five responded with partial satisfaction.

Predictors for adverse outcome
In the multiple logistic regression analysis, none of
the potential medical and socio-demographic risk
factors – such as socio-economic status, foreign lan-
guage, severity of CHD, cyanotic heart defect, and
occurrence of open heart surgery – were predictive
for lower educational outcome on secondary school
level I and II (see Tables 3 and 4).

Table 2. Schooling of adolescents with CHD and controls.

CHD patients

Schooling All CHD patients Mild CHD Moderate CHD Severe CHD Controls

Secondary school level I (grades 7–9)
High level education 102 (50%) 42 (47.7%) 46 (59.0%) 14 (36.8%) 22,017 (57.6%)
Medium level education 76 (37.3%) 34 (38.6%) 27 (34.6%) 15 (39.5%) 12,450 (32.5%)
Low level education 26 (12.7%) 12 (13.6%) 5 (6.4%) 9 (23.7%) 3786 (9.9%)

Total (n) 204 88 78 38 38,253
Secondary school level II (grades 10–13)
High school 44 (21.7%) 15 (17.2%) 23 (29.5%) 6 (15.8%) 8343 (16.7%)
Apprenticeship 146 (71.9%) 65 (74.7%) 53 (67.9%) 28 (73.7%) 39,336 (78.6%)
Special school/unemployment/interrupted apprenticeship 13 (6.4%) 7 (8.0%) 2 (2.6%) 4 (10.5%) 2387 (4.8%)

Total (n) 203 87 78 38 50,066

General student population of Zurich 2006/2007 served as controls

Table 3. Summary of logistic regression predicting low school
education (secondary level 1).

Variable B SE
Odds
ratio

95% confidence
interval p

Lower socio-
economic status

0.33 0.97 1.39 0.25–7.70 0.71

Foreign language −0.23 0.70 0.80 0.20–3.17 0.75
Severity of CHD 0.76 0.66 2.15 0.59–7.82 0.25
Cyanotic heart
defect

0.14 0.68 1.15 0.31–4.37 0.84

Open heart surgery 0.38 0.52 1.46 0.52–4.07 0.47

Table 4. Summary of logistic regression predicting low school
education (secondary level 2).

Variable B SE
Odds
ratio

95% confidence
interval p

Lower socio-
economic status

1.34 0.83 3.80 0.75–19.26 0.11

Foreign language 0.73 0.74 2.08 0.48–8.94 0.33
Severity of CHD 0.56 0.92 1.75 0.29–10.56 0.54
Cyanotic heart
defect

0.25 0.94 1.29 0.21–8.06 0.79

Open heart surgery 0.19 0.71 1.21 0.30–4.81 0.79

260 Cardiology in the Young February 2016

https://doi.org/10.1017/S1047951115000074 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951115000074


Discussion

In this study, we could show that overall Swiss CHD
adolescents had an academic achievement similar to
that of the normal population. In line with the results
of previous studies,11,12 the educational profile was
comparable to that of community norms; however,
those with severe CHD were more likely to attend
lower level education compared with adolescents
with mild and moderate CHD. The reason for them
to have achieved lower education might be due to
neurodevelopmental impairments, which are fre-
quently seen in these patients.17 These patients,
however, did not undergo neurodevelopmental test-
ing; thus, this hypothesis cannot be proven.
Satisfaction with schooling and academic career was

also good, as most of our patients regarded their pro-
fession or their school education as being their desired
one. The career chances in Switzerland seem to be
widespread so that there are sufficient job possibilities
and the patients can find their optimal place in society.
The fact that they show rather high satisfaction might
also be due to an adjustment of their standards in terms
of a good coping strategy. This phenomenon is well
known from quality-of-life research as the so-called
response shift. This implies a change of internal stan-
dards in patients with chronic conditions by change of
their internal assessment scale.18 The positive evalua-
tion of schooling and career situation in our patients is
in line with studies in the adult population, where
quality of life is described to be good11 and perception
of career possibilities is positive, despite a somewhat
higher unemployment rate;9 however, in unemployed
CHD patients, poorer quality of life has been demon-
strated compared with employed CHD patients.19

Other studies describe a comparable employment rate
between patients and controls.12 Considering patients
with Tetralogy of Fallot, Ternestedt et al20 explained
the positive educational achievement by a great amount
of willpower and purposefulness representing assu-
mingly a specific coping strategy during childhood.
Interestingly, medical or socio-economic factors such

as socio-economic status, foreign language, severity of
heart disease, and occurrence of open-heart surgery
predicted neither adverse educational and professional
outcome nor career satisfaction. In particular, the lack
of an independent association between severity of CHD
and outcome is interesting. Notably, other studies have
shown that even for neurodevelopmental outcome,
severity of CHD is not always a good predictor.21,22

One might speculate that in Switzerland, a country
with good medical and educational support, medical
and demographic variables become less important and
CHD patients from families in lower classes have
comparable academic chances. The structured follow-
up programmes established for CHD children in

Switzerland allow for an early detection of develop-
mental impairments and special needs leading to early
introduction of treatments and therapies. These are
usually covered by a special insurance that accounts for
costs related to birth defects. It is also possible that the
patients have an easier access to educational support as
they might be regarded to need it more because of their
disease.

Limitations
There are some limitations worth mentioning. The
participation rate was only 68%, but there was no
difference between participants and non-participants
concerning severity of heart disease.
As a control group, we used the official statistics of

the Canton Zurich student population because most
of our patients came from this region. Some of the
patients, however, came from other Swiss regions. As
Zurich is an urban area, the situation in rural regions
of Switzerland may be slightly different. Another
limitation may be that patients coming from a lower
socio-economic status background might have been
under-represented as only 6.2% of the patients
belonged to this group. The reference population
included all children, those with genetic disorders
who were in regular school as well. This could have
introduced a potential bias; however, as the pre-
valence of these disorders is <1% in the general
population,23 we would not expect any changes of our
results. Regarding unemployment rates, our study
population might have been too young to face pro-
blems of unemployment. In addition, our study was a
cross-sectional study. For a more detailed analysis, it
would, however, be interesting to follow-up patients
in a prospective long-term cohort study to determine
long-term employment and career satisfaction.

Conclusions

In conclusion, academic achievement in Swiss CHD
adolescents was comparable with that of healthy
controls; however, those with severe CHD were more
likely to attend a lower level schooling grade. Impor-
tantly, the patients showed a favourable satisfaction
with their schooling and academic career, implying
that appropriate support for schooling and job oppor-
tunities are provided in Switzerland. Medical or
socio-demographic factors were not predictive of
adverse educational outcome or poor career satisfaction.
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