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Abstract Aims: Persons suffering from congenital heart defects require lifelong specialist medical care.
Failure to attend cardiological follow-up examinations and risky health behaviour in the transition phase may
cause severe medical complications. A good level of disease-specific knowledge enhances compliance.
Therefore, the study’s aim was to investigate: (a) the level of disease-specific knowledge, (b) information
preferences, and (c) sources of information for children, adolescents, and young adults regarding their illness.
Methods and results: In all, 596 patients, aged 10–30 years, participated in this cross-sectional survey study
(response rate: 53%). All patients were already enrolled in the German National Register for Congenital Heart
Defects. The main outcome measures included disease-specific knowledge, information preferences, and
information sources regarding patients’ individual cardiac condition. The patients demonstrated a major
knowledge gap concerning their illness and how to live with it. For all three age groups, patients’ information
needs were unmet on nearly half of the topics of interest. Children’s information needs were comparable to
those of adolescents and adults concerning several important topics, for example, work/career, sports.
Information preferences varied according to age and gender, rather than disease severity. The most important
sources of information were physicians (71.0%), family and friends (58.2%), and the Internet (37.5%).
Conclusion: The study revealed substantial knowledge gaps, indicating a need for structured multidisciplinary
patient education interventions. These interventions should start as early as in childhood and help patients
manage their condition and assume responsibility for their own health, so that the transition phase
runs smoothly.
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T
HE POPULATION OF PATIENTS WITH CONGENITAL

heart defects is increasing steadily as many
children born with this illness now survive

into adulthood.1–3 Individuals born with congenital
heart disease require lifelong specialist medical
care, as they may develop cardiac sequelae despite
surgical or invasive procedures for their heart defect.
Young patients with congenital heart disease face
many challenges en route to adult medicine.4,5

An important aspect of the patients’ development
is taking responsibility for their own health, which
helps them make a successful shift to adult care.
Gaps in knowledge and problems encountered
during the transition phase, that is, the process of
gradually transferring the youngster from paediatric to
adult cardiology, lead to 50–75% of affected patients
neglecting to attend follow-up examinations.6–8

This puts them at increased risk of – potentially –
irreversible complications and increased morbidity.9–11

Experts believe that it is essential that young people
with congenital heart disease be given support
and be adequately informed throughout the
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transition phase.12,13 Our motivation was to provide
information about the patients’ information prefer-
ences in order to develop patient-centred education
programmes.

A few studies have been performed on disease-
specific knowledge in either children, adolescents,
or adults with congenital heart disease, showing
substantial information gaps.14–18 However, these
studies focused on knowledge gaps in one age group
only and most studies involved rather small
numbers of patients.

Many patients reach adulthood almost comple-
tely uninformed about their illness.4 Therefore, the
present study’s aim was to investigate the level of
disease-specific knowledge, to identify information
preferences – met and unmet – and to assess sources
of information, in a large national sample of patients,
from childhood and into young adulthood, using a
standardised procedure.

The innovative nature and surplus value of this
study is that data are gathered from patients’
perspectives, at three developmental phases. To our
knowledge, this is the first study to assess in three
different age groups those particular areas in which
disease-specific information is lacking or needed and
what kind of information sources are used. Thus, it
can be identified where patient education interven-
tions are necessary attuned to age-specific needs.
In this way, self-management and quality of life can
be improved.

Methods

Participants were recruited from the German National
Register for Congenital Heart Defects. The National
Register is a research database that contains biogra-
phical and medical data of 40,000 patients throughout
Germany. The Ethics Committee at the Charité
University Hospital, Berlin, has approved the study
design. Patients meeting the following inclusion
criteria were eligible: informed consent obtained –
in the case of minors, consent was granted by a parent
or guardian; patient’s personal and medical data had
to be available from the National Register; age
range between 10 and 30 years at time of inclusion;
and with the following cardiac diagnoses, classified
in three categories of disease severity: (a) mild –
surgically corrected atrial septal defect,19,20 (b) moderate
– transposition of the great arteries, surgically corrected
during childhood, and (c) severe: double-inlet ven-
tricle, hypoplastic left heart syndrome, and common
arterial trunk.

Of 1372 eligible patients identified, 232 persons
were not eligible – death, no address – or incapable
of completing the questionnaire. Patients with
syndromes leading to mental impairments were

excluded. Of the remaining 1140 patients, 596
persons participated in this study; the response rate
corrected for persons lost to follow-up was 52.3%.
The numbers for age groups and disease severity
classifications were: 10–13 years: n 5 174, 14–17
years: n 5 147, and 18–30 years: n 5 275; mild
congenital heart defect: n 5 371, moderate:
n 5 149, and severe: n 5 76.

No significant differences were found between
respondents and non-respondents with regard to
age, gender, and disease severity.

Respondents could access the online question-
naire on a password-protected area of the website
maintained by the German Competence Network
for Congenital Heart Defects. By using pseudo-
nyms, patients’ responses were linked to each
individual patient’s cardiac diagnosis coded in the
Register. In the case of non-completion of the
questionnaire, patients received a written reminder.
If patients requested this, paper copies of the
questionnaire were sent to them.

The study was designed as follows: age, gender,
and cardiac diagnoses were extracted from the
German National Register for Congenital Heart
Defects. A disease-specific semi-structured ques-
tionnaire was designed, covering six areas, that is,
level of disease-specific knowledge, information
preferences expressed, information preferences un-
met, sources of information, the doctor–patient
relationship, and socio-demographic characteristics.
The child version (,18 years) contained 39 items
and the parallel adult version (.18 years) 45 items –
extra socio-demographic items. The questionnaire was
designed and tested by the study group because there
is no validated questionnaire available covering these
areas of interest.

The questionnaire was developed using targeted
sampling. For each of the three age groups – 10–13,
14–17, and 18–30 years – nine patients were asked –
cognitive debriefing – to test the items, the accept-
ability, comprehensibility, and time to complete the
questionnaire. Interviews with patients were con-
ducted using the cognitive techniques of probing and
think-aloud. After these tests, the questionnaire was
modified according to the test results. Medical aspects
of the questionnaire were checked by a medical expert;
for details, please contact the first author.

Accuracy of answers to an open question, asking
respondents to describe their specific heart defect,
was checked against the individuals’ medical data
from the database by a medical specialist. Answers
to other open questions were coded by two
independent raters. On average, it took 15–20
minutes to complete the questionnaire.

For the statistical analysis, descriptive analyses –
frequencies, percentages – were executed in a first step.
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Contingency table analysis was used to test the
difference between the age groups, gender groups,
and severity of heart defect groups with regard to
disease-specific knowledge, information preferences,
and sources of information, with Pearson’s x2 test
being applied – alternatively Fisher’s exact test.

Non-parametric tests, that is Kruskal–Wallis and
Mann–Whitney-U-test, were used to compare the
group differences, that is, age, gender, and severity, in
ordinally scaled variables (value range: 1–10).
Dichotomic variables relating to patients’ information
preferences and coverage thereof by their doctors were
compared with the McNemar x2 test.

The significance level was set at p 5 0.05. SPSS
for Windows [Computer programme]. Version 17.0.
Chicago, Illinois, USA: SPSS Inc 1989–2008; 2007
was used.

Results

First, the knowledge about the individual heart
defect was assessed. Overall, 52.7% of the study
sample could correctly name the heart defect or
describe it in their own words (see Table 1).
Children gave significantly fewer correct answers
than adult patients (p , 0.001). Patients with mild
congenital heart defect gave significantly less correct
answers compared with patients with moderate
congenital heart defect (p , 0.001).

On one item asking patients to rate their own
level of knowledge about their heart defect (response
range: 1 5 ‘‘very poor’’ to 10 5 ‘‘very well’’), the
mean score of the total patient sample was 6.92. A
near-significant trend was found that patients with
moderate heart defects felt themselves better
informed (mean 5 7.2) than patients with severe

(mean 5 6.4) and mild (mean 5 6.9) heart defects
(Mann–Whitney U test, p 5 0.051). No age
differences were found on this item.

Furthermore, the information preferences of the
patients were investigated. Of the total of 596
patients, 318 answered the open-ended question:
‘‘When you recently asked for information about your
heart defect, what exactly did you want to know?’’ A
significant age difference was found (see Table 2):
55.0%, 47.4%, and 22.8% of the children, adole-
scents, and adults, respectively, indicated that – as a
main topic of interest – they had asked a question
about their own heart defect – for example ‘‘I wanted
to know exactly what kind of heart defect I have’’. The
second most frequently asked question referred to
heart defects in general – for example ‘‘How often do
the different types of defect occur, and what effect do
they have?’’ Significant age differences were found
with regard to congenital heart disease in general,
treatment option, and family planning, indicating
that adults with congenital heart defects had more
questions regarding these topics.

On only two topics significant gender differences
were found: affected male patients (n 5 118)
expressed more information needs regarding work
and career issues, whereas female patients with
congenital heart disease (n 5 200) were significantly
more likely than their male counterparts to ask
about pregnancy and family planning.

Table 3 shows that children’s information preferences
were comparable to those of adolescents and adults with
regard to school, training and study, work/career, leisure
sports and travel, friends and family matters, body art
and jewellery, and external appearance.

Furthermore, information preferences tend to differ
according to age, rather than severity of heart defect.

Table 1. Accuracy of patients’ answers on the item: ‘‘When you were born, your heart was not healthy. Please describe what was wrong with it’’.*

Correct
(%)

Incomplete
(%)

Incorrect
(%)

Does not know
(%)

No answer
(%)

Total patient sample (n 5 596) 52.7 35.4 2.5 2.2 7.2
Age group** Children (n 5 174) 33.9**** 51.1**** 1.1 4.6**** 9.2

Adolescents (n 5 147) 44.9 43.5 1.4 2.0 8.2
Adults (n 5 275) 68.7**** 21.1**** 4.0 0.7**** 5.5

Cardiac diagnostic Mild (n 5 371) 39.9***** 48.5***** 2.2 1.3 8.1
group*** Moderate (n 5 149) 83.2***** 8.7***** 3.4 2.7 2.0

Severe (n 5 76) 55.3 23.7 2.6 5.3 13.2

*Numbers in cells indicate percentages of patients giving this type of answer
**Age groups: children (10–13 years), adolescents (14–17 years), and adults (18–30 years)
***Cardiac diagnostic groups: mild – only patients with simple atrial septal defects, closure by surgery or catheter intervention, and without
pulmonary hypertension; moderate – only transposition of the great arteries, cardiac surgery on anatomic (Switch) or functional (Senning/
Mustard) level; severe – complex heart defects after palliative surgery such as shunt, Fontan, etc., as well as those without surgery
****Significant (p , 0.001) difference between these age groups
*****Significant (p , 0.001) difference between these severity groups

Vol. 24, No. 2 Lesch et al: Disease-specific knowledge in congenital heart disease 323

https://doi.org/10.1017/S1047951113000413 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951113000413


Children had significantly fewer information needs
than adults regarding treatment options, general
health, medication, heart loading capacity, depres-
sion, anxiety, love and sex matters, pregnancy and
family planning, smoking, alcohol and drugs, legal
matters, and insurance matters.

The data indicate that, overall, patients’ informa-
tion needs were unmet. Table 4 shows that on all
17 items assessing patients’ stated information
preferences and whether these topics were discussed
by doctors with patients, a significant difference
(p , 0.05) was found. For all three age groups,
patients’ information preferences were unmet on
eight of 17 topics. This is reflected by significant
differences between patients’ information needs and
topics discussed by doctors with regard to general
health problems, anxiety, friends/family matters,
love/sex, pregnancy and family planning, body art,
external appearance, and insurance matters. Only on
two topics did affected adults indicate that these
topics were significantly more often discussed by
doctors compared with their need: medication and
school/training and study.

According to the total sample (n 5 596), the
most important sources of information were: doctors
(71.0%), family and friends (58.2%), and the
Internet (37.5%). Only 0.8% turned to self-help
groups for information. Female patients were
significantly more likely to use the Internet than
male patients (p , 0.001). Figure 1 shows that the
importance of the family as a source of information
decreases significantly with age (p , 0.001),
whereas the importance of the doctor and the
Internet increases (p , 0.001).

Of the children, adolescents, and adults, 59.8%,
35.4%, and 12.4%, respectively, reported that their
parents were the main discussion partner in the
doctor–patient relationship: their doctor talked
primarily to their parents and not directly to them.

When asked whether they could understand the
explanations provided by their doctor, 40.8% of the
children, 41.5% of the adolescents, and 57.5% of
the adults chose the answer: ‘‘Yes, my doctor
explains everything in such a way that I understand
it well’’. The older the patients, the more likely they
were to understand the explanations well
(p , 0.001); 21.3%, 34%, and 26.2% of the
children, adolescents, and adults, respectively,
responded that they could only understand part of
what was explained.

On average, respondents rated their satisfaction
about their consultations with their doctor as 8.2
(on a 10-point rating scale, from 1 5 ‘‘very unhappy’’
to 10 5 ‘‘very happy’’).

Significant differences were neither found
between the three age groups nor between theT
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Table 3. Medical and general information needs according to age group and disease severity.

Age group* Disease severity**

Total
(n 5 596) (%)

Children
(%)

Adolescents
(%)

Adults
(%)

Age effect
(p-value)***

Mild
(%)

Mode rate
(%)

Severe
(%)

Severity effect
(p-value)***

Treatment options 29.7 18.4 31.3 36 ,0.001 29.4 28.2 34.2 0.631
General health problems 33.4 19.5 31.3 43.3 ,0.001 43.3 34.9 23.7 0.158
Medication 16.6 10.9 13.6 21.8 0.005 21.8 21.5 31.6 ,0.001
Heart loading capacity 65.8 48.3 66.7 76.4 ,0.001 76.4 73.2 60.5 0.077
School, training, study 23.2 24.1 25.9 21.1 0.508 19.4 26.8 34.2 0.010
Work, career 35.7 36.2 36.7 34.9 0.922 31.3 43.0 43.4 0.014
Leisure, sports, travel 54.2 58.6 52.4 52.4 0.379 52.8 59.7 50.0 0.265
Depression 7.6 2.9 5.4 11.6 0.002 7.0 7.4 10.5 0.569
Anxiety 16.9 11.5 13.6 22.2 0.006 16.2 15.4 23.7 0.240
Friends and family 9.9 10.9 8.2 10.2 0.696 9.7 9.4 11.8 0.827
Love and sex 14.3 8 13.6 18.5 0.008 12.7 17.4 15.8 0.341
Pregnancy, family planning 28.4 13.2 25.2 39.6 ,0.001 25.9 32.9 31.6 0.221
Smoking, alcohol, drugs 20.6 13.8 22.8 24 0.028 18.3 28.2 17.1 0.031
Body art and jewellery 12.1 12.1 11.6 12.4 0.972 10.8 13.4 15.8 0.401
External appearance 17.1 14.4 12.9 21.1 0.055 17.3 17.4 15.8 0.401
Legal matters 6.2 1.7 3.4 10.5 ,0.001 4.6 9.4 7.9 0.097
Insurance matters 14.8 3.4 10.9 24 ,0.001 11.9 23.5 11.8 0.002

*Age groups: children (10–13 years), adolescents (14–17 years), and adults (18–30 years)
**Cardiac diagnostic groups: mild – surgically corrected atrial septal defect; moderate – transposition of the great arteries, surgically corrected during childhood; severe – double-inlet ventricle,
hypoplastic left heart syndrome, common arterial trunk
***Pearson’s x2 test
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Table 4. Comparison of medical and general information needs and level of coverage by doctors, according to age group.*

Children Adolescents Adults

Total patient sample (n 5 596)
Information
need (%)

Discussed with
doctor (%) p-value*

Information
need (%)

Discussed with
doctor (%) p-value**

Information
need (%)

Discussed with
doctor (%) p-value**

Treatment options 18.4 17.8 1.0 31.3 22.4 0.041 36 34.8 0.813
General health problems 19.5 12.1 0.029 31.3 20.4 0.005 43.3 33.5 0.009
Medication 10.9 9.2 0.664 13.6 18.4 0.230 21.8 31.6 0.001
Heart loading capacity 48.3 36.8 0.006 66.7 62.6 0.441 76.4 70.5 0.064
School, training, study 24.1 16.7 0.066 25.9 24.5 0.880 21.1 30.5 0.007
Work, career 36.2 8 ,0.001 36.7 15 ,0.001 34.9 34.5 1.0
Leisure, sport, travel 58.6 44.3 0.001 52.4 52.4 1.0 52.4 46.9 0.119
Depression 2.9 0 - 5.4 0.7 0.039 11.6 2.9 ,0.001
Anxiety 11.5 2.9 0.001 13.6 1.4 ,0.001 22.2 6.9 ,0.001
Friends and family 10.9 3.4 0.004 8.2 1.4 0.006 10.2 4.4 0.007
Love and sex 8 0.6 ,0.001 13.6 1.4 ,0.001 18.5 5.8 ,0.001
Pregnancy, family planning 13.2 1.7 ,0.001 25.2 4.8 ,0.001 39.6 21.1 ,0.001
Smoking, alcohol, drugs 13.8 1.7 ,0.001 22.8 9.5 ,0.001 24 24 1.0
Body art and jewellery 12.1 2.9 0.001 11.6 2.7 0.001 12.4 6.2 0.009
External appearance 14.4 4 ,0.001 12.9 2.7 0.001 21.1 8.7 ,0.001
Legal matters 1.7 0 – 3.4 0.7 0.219 10.5 2.2 ,0.001
Insurance matters 3.4 0.6 0.063 10.9 0.7 ,0.001 24 2.9 ,0.001

*Age groups: children (10–13 years), adolescents (14–17 years), and adults (18–30 years)
**x2 test: McNemar’s test
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different cardiac diagnostic groups with regard to
satisfaction with doctor’s consultations. Of the total
sample, 77.5% said that they trusted their doctor.

Discussion

This study was the first to focus on the level of
disease-specific knowledge, information preferences,
and sources of information in a nationwide sample
of patients with congenital heart disease across three
age groups, covering the transition phase: from
childhood through adolescence to young adulthood.
Thus, level of knowledge and information prefer-
ences could be compared across developmental
phases, whereas previous research on disease-specific
knowledge mainly focused on one particular age
cohort.15,18,21,22 The present findings demonstrated
a substantial disease-specific knowledge gap for the
total sample.

Level of disease-specific knowledge in children,
adolescents, and adults with congenital heart disease
Only 34–68% of our patients were able to define
their heart defect. These findings confirm those of
previous studies, which showed that patients with
congenital heart disease have insufficient under-
standing of their condition.8,14,23,24 Children in our
study were significantly less able to define their
heart defect than adult patients. In this context, a
previous small, qualitative study in a sample of
children and adolescents with congenital heart

disease showed that children’s levels of disease-
specific knowledge were not related to age.14

It is remarkable that patients with mild defects
gave less correct answers and felt less well informed
than patients with moderate defects. An explanation
could be that paediatric cardiologists may under-
estimate the information needs of these ‘‘relatively
simple’’ patients – and their parents – compared
with those of more complex patients.25

Given that previous studies on the transition
phase have shown that a significant proportion of
adult patients fail to attend follow-up medical
examinations,6,7 it is essential that youngsters with
congenital heart disease be educated by medical
specialists regarding their illness already during
childhood. Previous studies have found that young
patients believe information to be the key to
assuming responsibility for their condition.26–28

(Unmet) Information needs in children, adolescents,
and adults with congenital heart disease
Our study revealed a significant lack of information
among all three-age cohorts. Patients are particu-
larly keen to discuss psychosocial topics such as
sport/leisure/travel, work/career, and pregnancy/
family planning, but their doctors seem not to
meet their information preferences, according to our
patients’ reports.

Remarkably, children’s information preferences
were comparable to those of adolescents and adults
concerning several important psychosocial topics

Figure 1.
Sources of information.
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such as education, work/career, leisure sports and
travel, friends and family matters, indicating the
early need for knowledge in children. Unfortunately,
these information preferences were not met by the
doctors, from the children’s perspective. As this study
showed, a reason for this might be that during
medical consultations doctors rather address the
parents than the children and adolescents themselves.

Furthermore, information preferences tend to
differ according to age, rather than severity of heart
defect. Regarding medical topics, such as treatment
options, general health problems, and heart loading
capacity, children expressed fewer information needs
than adolescents and adults.

The finding that children and adolescents, in
general, showed less interest in health information
than adults is in line with international literature,
describing that children and adolescents do not
want to be treated any differently from their peers and
therefore may even go as far as denying their
illness.29,30 Female patients requested information on
family planning significantly more often than their
male counterparts, whereas male patients asked more
about work and career than female patients.

On average, respondents rated their state of
knowledge as better than average (average value:
6.92), despite the fact that for almost all of them the
study revealed major information gaps. Therefore,
the extent to which the patients overestimated or
underestimated their knowledge is not known. This
discrepancy could be explained by the phenomenon of
social desirability or overcompensation. Van Rijen31

has previously described these patterns for adults with
ConHD. These findings are also in line with the
discrepancy noted in a previous study between
individuals’ actual disease-specific knowledge and their
subjective assessment of their state of knowledge.23

Sources of information

Our findings show that the information sources
differed significantly across age groups: with
increasing age, the doctor and the Internet became
more important, whereas the importance of the
family decreased. Female patients are more likely to
use the Internet than male patients.

One-third of the adolescents and 12.4% of the
adult respondents reported that their parents are the
primary discussion partner in doctor–patient con-
sultations. This is in line with literature indicating
that patients with congenital heart disease, like
chronically ill children in general, tend to continue
relying on their parents instead of assuming
responsibility for themselves.30,32

Furthermore, patients in our study often only
partly understood what their doctor explained to

them (20–30%). In line, previous studies have
highlighted communication problems between
doctors and patients14,33 and emphasised the
importance of an effective doctor–patient commu-
nication.34,35 Despite this, the participants of the
present study are generally very satisfied with the
advice provided by their doctors and place great
trust in them. In this respect, our findings are in
line with those of Moons et al.15

Only 0.8% of the respondents reported turning
to self-help groups to meet their psychosocial needs;
thus, this potential source of information is unable
to compensate for the existing information deficit.

Limitations
The study was performed among patients listed in a
national registry, which is based on voluntary
enrolment. This could have resulted in a selection
bias. However, comparing medical results of
responders versus non-responders, no significant
differences were found with regard to disease
severity, age, and gender, reducing the risk for
selection bias. Owing to the fact that only patients
with a selection of cardiac diagnoses were included,
results cannot be generalised to patients with other
diagnoses. The extent to which the level of non-
cardiac comorbidity has influenced the present
results is not known, as data on comorbidity were
not available.

Conclusion

The present study is the first to demonstrate a clear
gap in disease-specific knowledge regarding con-
genital heart disease across three age groups:
affected children, adolescents, and young adults. A
disease-specific knowledge gap can be dangerous.
Neglecting endocarditis prophylaxis, using the
wrong type of contraception or non-adherence to
medical treatment are examples of how an informa-
tion deficit can lead directly to a life-threatening
situation. Our study revealed a list of educational
topics of interest for different age and gender groups
that can be considered in order to develop patient-
centred education programmes.

The present findings give young patients with
congenital heart disease a voice and reveal a clear
need for multidisciplinary patient-centred educa-
tion programmes. These should start as early as
during childhood to raise patients’ awareness about
their condition and encourage them to take personal
responsibility for managing their illness and dealing
with it in daily life. The patient-centred education
programmes could make the transition phase run
smoothly and support the doctor–patient relationship.
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In order to optimise transfer of this disease-specific
knowledge, future research should test what type of
information should be delivered, in what format and
dose, at what moment in time, and by whom.
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