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Abstract

Background: Children and adolescents with congenital heart disease (CHD) and their families

require qualified combined medical and psychosocial information, care, and counseling. This study

aimed to analyze CHD patients’ and parents’ perception of disease-specific knowledge, state of

health, and impairments experienced in everyday life, as well as factors influencing these

perceptions.

Materials and Methods: Analyses were based on a survey among patients/parents recruited via

the German National Register for Congenital Heart Defects (NRCHD). The total sample (N5818)

was divided into four groups: “Children” (176 patients), “Adolescents” (142 patients), “Adults” (269

patients), and “Parents” (231 parents). The patients were stratified into those with simple and those

with complex CHD. Descriptive and univariate analyses were performed.

Results: Patients’ age and CHD severity were related to self-assessed state of health (P5 .04 and

P5 .02). In addition, CHD severity was associated with worse impairment in everyday life

(P< .001). Psychosocial support was related to the self-assessed state of health (P5 .01) and the

reported impairment in everyday life (P< .001).

Conclusions: Patients’ age, CHD severity, and psychosocial support seem to be related to self-

assessed state of health and impairments in everyday life. To evaluate causality beyond associ-

ations, the development of patients’ and parents’ assessments and quality of life during the

phase of transition from childhood to adulthood could be investigated by prospective long-

term studies.
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1 | INTRODUCTION

Approximately, 6000 children with congenital heart disease (CHD) are

born in Germany every year.1 The number of patients with CHD is

therefore growing steadily2,3: more than 90% of those affected today

reach adulthood. This can be attributed to the improvements in the

diagnosis and treatment of CHD.2–6

Patients with CHD can be considered to be chronically ill. As a

consequence, as with other chronic illnesses, patients and parents

require information regarding underlying conditions, morbidity and

mortality risks, and the natural course of the disease. Sufficient

disease-specific knowledge may help patients and their relatives to

adequately maintain or improve their state of health by adopting an

appropriate lifestyle and by attending regular follow-up examinations.
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Lifelong chronic illnesses starting at birth require a transition from

parent-led care to independently responsible self-care as patients reach

adulthood. This presents parents and their growing CHD children with

various challenges. The shift requires patients to acquire relevant

disease-specific knowledge and hence to realize the impairments asso-

ciated with the specific form of CHD involved. This so-called transition

phase requires special consideration in connection with a child’s

CHD.4,6–10

According to experts’ opinion, children and adolescents with CHD,

as well as their families, must be provided with qualified combined

medical and psychosocial care and counseling.11,12 The studies on this

matter have shown that taking over control of their own health, includ-

ing acquiring disease-specific knowledge, is an important aspect in

patients’ development. Apparently, this is often not achieved to the

desired extent as it can be gauged from the fact that 50%–75% of

patients fail to attend regular specialist follow-up examinations, and

thus incurring an increased risk of suffering potentially irreversible

complications and increased mortality.8,13,14

In 2014, Lesch et al.8 published the initial results of a nationwide

German survey conducted by the German National Register for Con-

genital Heart Defects (NRCHD) to record the data from the patients

and parents. The objective was to assess patients’ and parents’ strat-

egies to acquire disease-specific knowledge, their subjective assess-

ment of their current level of information, their communication, as well

as their assessment of impairments in everyday life owing to the CHD

and their situation regarding medical and psychosocial care. Based on

this survey, this study aims to investigate the similarities and discrepan-

cies between patients’ and parents’ subjective perceptions regarding:

1. the subjective assessment of disease-specific knowledge,

2. the assessment of the individual’s state of health, and

3. the assessment of the extent of impairment in everyday life.

A further question was how patients’ assessments correlate to

their age, disease severity, and/or their having received psychosocial

support in the past.

2 | MATERIALS AND METHODS

For the recruitment of study participants, the patients’ database of the

NRCHD was used. Comprising data from more than 52 582 registered

patients (as of May 2017) the NRCHD is the largest database of CHD

in Europe and is representative of the German cohort of patients with

CHD.15 The study participants were surveyed online. In addition to the

data available from Lesch et al.,8 the present analyses focused on the

parents’ perspective.

2.1 | Inclusion criteria

The patients aged 10–30 years with the following diagnoses were

invited to the survey: atrial septal defect, double inlet ventricle, hypo-

plastic left heart syndrome, hypoplastic left ventricle, pulmonary valve

stenosis with associated lesions/cyanosis, truncus arteriosus communis,

and transposition of the great arteries.

2.2 | Group classification

These diagnoses were classified into 2 groups (simple CHD and com-

plex CHD). In accordance with the current recommendations,16 atrial

septal defects were classified as simple lesions and the further diagno-

ses were combined and classified as complex.17 The total sample was

divided into 4 groups: “Children”5 patients aged 10–13 years, “Adoles-

cents”5 patients aged 14–17 years, “Adults”5 patients aged 18–30

years, and “Parents”5 parents of patients who were also willing to take

part in the survey. Patients younger than 10 years or >30 years of age

were excluded from the survey as the focus was on the transition from

childhood to adolescence and adulthood. The parents were asked to

participate in the survey to investigate potential differences between

the patients’ and the parents’ perspective.

2.3 | Questions analyzed

2.3.1 | Psychosocial care in the past

Participants were asked whether they had received psychosocial care

in the past. Additionally patients who stated that they had not received

psychosocial support in the past were asked whether they had desired

psychosocial support.

2.3.2 | Rating of level of information

Participants were asked to rate their subjective level of information

regarding their CHD on a scale from 1 (not good at all) to 10

(very good).

2.3.3 | Rating of state of health

The patient’s state of health or the child’s state of health, as applicable,

was to be rated on a scale from 1 (very bad) to 10 (very good).

2.3.4 | Rating of impairments in everyday life

Participants were asked to rate the degree of CHD-related impairments

in everyday life on a scale from 1 (very limited) to 10 (not limited at all).

2.4 | Statistical analysis

Descriptive data analysis was performed regarding psychosocial sup-

port. Univariate analysis was performed to investigate how patients’

age, disease severity, and psychosocial support influenced patients’ rat-

ing of their own level of information (disease-specific knowledge), state

of health, and impairments in everyday life. The results were consid-

ered statistically significant if they reached a P value of �.05. In addi-

tion, 3 univariate analyses were performed to compare the patients

(10–30 years) and their parents regarding the items of “rating of level

of information,” “rating of state of health,” and “rating of impairments

in everyday life.” The effect size was given as Cohen’s d. Statistical

analyses used SPSS (version 22; IBM, Armonk, New York, USA).
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3 | RESULTS

The overall response rate was 53%.8 In total, 1372 patients meeting

the inclusion criteria were identified in the database of the NRCHD. Of

these 1372 potential study participants, 232 persons were not eligible

of different reasons (e.g., death, no address, and incapable of complet-

ing the questionnaire). Of the remaining patients (n51140), 596 par-

ticipated in this study. The response rate corrected for persons lost to

follow-up was 52.3%. Of the 596 patients, 9 were excluded addition-

ally because of missing values regarding the analyzed questions (final

patient sample5587). The total sample (N5818) was divided into

four groups: “Children” (176 patients), “Adolescents” (142 patients),

“Adults” (269 patients), and “Parents” (231 parents) (Table 1). A total of

340 of the patients surveyed (57.9%) had a simple CHD and 247 had a

complex CHD (16.2% with a single ventricle).

In preliminary analyses, sex turned out to be statistically insignifi-

cant when comparing the groups regarding the assessment of “level of

information,” “state of health,” and “impairments in everyday life.” It

was thus not considered in any univariate analyses. However, sex is

included in the descriptive analyses concerning psychosocial support.

3.1 | Data on psychosocial support

Overall, 38 patients (6.5%) reported psychosocial support in the past.

In the “Children” group, 15 patients (8.5%) stated that they had

received psychosocial support in the past (male patients with simple

CHD54.4%, female patients with simple CHD56.9%, male patients

with complex CHD516.7%, and female patients with complex

CHD510.3%). In the “Adolescents” group, 6 patients stated that they

had received psychosocial support in the past (male patients with sim-

ple CHD512.5%, female patients with simple CHD53.3%, male

patients with complex CHD53.4%, and female patients with complex

CHD50%). In the “Adults” group, 17 patients (6.3%) reported psycho-

social support in the past (male patients with simple CHD50%, female

patients with simple CHD56.5%, male patients with complex

CHD54.9%, and female patients with complex CHD511.4%). In

brief, 9.4% of mothers and 7.8% of the fathers stated that their child

had received psychosocial support in the past.

Those patients and parents who had not received psychosocial

care in the past were subsequently asked if they would have wished to

have this option for themselves or their child. With a proportion of

13%, adult patients with simple CHD were the group with the highest

frequency regarding the desire for psychosocial support. In addition,

8.7% of the parents stated that they would have welcomed such an

option (mothers: 10% and fathers: 3.9%).

3.2 | Rating of level of information

Parents assumed their own level of knowledge about the child’s CHD

to be good to a significantly higher degree than the patients them-

selves did (d50.633; P< .001) (Tables 2 and 3).

Regarding the rating of the individual’s own disease-specific

knowledge (rating of level of information), significant differences in

mean value with a small effect size (d50.22; P< .05) were found

between the “Children” group and the “Adults” group. Children

assumed their level of information to be significantly lower than the

adult patients did. Further comparisons between age groups were not

statistically significant (Tables 3 and 4).

No significant differences were found between patients with sim-

ple and complex CHD or between patients with or without psychoso-

cial support in the past, regarding the rating of the person’s own level

of information (Tables 3 and 4).

3.3 | Rating of the state of health

Significant differences between parents and patients were found

regarding the rating of the child’s or the person’s own state of health,

respectively (d50.178; P< .05). Thus, parents rated their child’s state

of health significantly better than the patients themselves (Tables 2

and 3).

In addition, there were significant differences in mean value with a

small effect size (d50.281; P< .01) between the “Adolescents” group

and the “Adults” group regarding the rating of the person’s own state

TABLE 1 Sample composition (N5818)

Group 1 (children) Group 2 (adolescents) Group 3 (adults) Group 4 (parents)

Male 75 (42.6%) 53 (37.3%) 107 (39.8%) 51 (22.1%)

Female 101 (57.4%) 89 (62.7%) 162 (60.2%) 180 (77.9%)

Sample size 176 (100%) 142 (100%) 269 (100%) 231 (100%)

Age in years (M/SD) 11.5/1.05 15.4/1.13 22.7/3.52 43.7/6.52

Abbreviations: M, mean value; SD, standard deviation.

TABLE 2 Descriptive statistics of the subjective rating of level of
information, state of health, and impairments in everyday life

Question Group Mean value (SD) N

Rating of level of
information

Patients 6.95 (2.365) 581
Parents 8.36 (1.836) 229

Rating of state of health Patients 8.86 (1.716) 583

Parents 9.15 (1.386) 230

Rating of impairments
in everyday life

Patients 8.57 (1.958) 581
Parents 8.96 (1.750) 230

Abbreviations: SD, standard deviation; N, sample size.
aThe sample sizes may differ owing to missing values (unanswered
questions).
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of health. Adolescents thus rated their state of health significantly bet-

ter than did the adult patients. Further comparisons of age groups

were statistically insignificant (Tables 3 and 4).

Significant differences in mean value with a small effect size

(d50.312; P< .001) were found between patients with simple CHD

and patients with complex CHD regarding the rating of their own state

TABLE 3 Results of the univariate analyses

Groups compared DV df T value d P value

Patients Rating of level of information 533.797 29.051 0.633 .000

Rating of state of health 515.688 22.559 0.178 .011

Parents Rating of impairments in everyday life 466.760 22.765 0.205 .006

Children (10–13 years) Rating of level of information 310.109 21.697 0.188 .091

Rating of state of health 308.081 20.787 0.085 .432

Adolescents (14–17 years) Rating of impairments in everyday life 313 20.720 0.085 .472

Children (10–13 years) Rating of level of information 438 22.274 0.22 .023

Rating of state of health 441 1.773 0.176 .077

Adults (18–30 years) Rating of impairments in everyday life 439 2.272 0.25 .024

Adolescents (14–17 years) Rating of level of information 405 20.369 0.039 .712

Rating of state of health 360.805 2.925 0.281 .004

Adults (18–30 years) Rating of impairments in everyday life 316.622 3.090 0.312 .002

Patients with simple CHD Rating of level of information 579 20.148 0.013 .882

Rating of state of health 581 3.742 0.312 .000

Patients with complex CHD Rating of impairments in everyday life 461.853 7.244 0.625 .000

Patients after psychosocial support Rating of level of information 577 0.187 0.034 .852

Rating of state of health 39.931 2.645 0.598 .012

Patients without psychosocial support Rating of impairments in everyday life 39.601 3.929 0.895 .000

Abbreviations: CHD, congenital heart defect; d, effect size; df, degree of freedom; DV, dependent variable.

TABLE 4 Descriptive statistics of subjective rating of level of information, state of health, and impairments in everyday lifea

Question Group Mean value (SD) N

Rating of level of information Children (10–13 years) 6.60 (2.456) 174

Adolescents (14–17 years) 7.04 (2.190) 141
Adults (18–30 years) 7.13 (2.376) 266
Patients with simple CHD 6.94 (2.455) 337
Patients with complex CHD 6.97 (2.239) 244
Patients having received psychosocial support 6.89 (2.299) 38
Patients not having received psychosocial support 6.97 (2.363) 541

Rating of state of health Children (10–13 years) 8.97 (1.869) 175

Adolescents (14–17 years) 9.11 (1.312) 140
Adults (18–30 years) 8.65 (1.779) 268
Patients with simple CHD 9.08 (1.708) 338
Patients with complex CHD 8.55 (1.682) 245
Patients having received psychosocial support 7.97 (2.187) 38
Patients not having received psychosocial support 8.93 (1.631) 543

Rating of impairments in everyday life Children (10–13 years) 8.73 (1.986) 175

Adolescents (14–17 years) 8.89 (1.759) 140
Adults (18–30 years) 8.29 (2.006) 266
Patients with simple CHD 9.06 (1.714) 337
Patients with complex CHD 7.89 (2.070) 244
Patients having received psychosocial support 6.97 (2.635) 38
Patients not having received psychosocial support 8.68 (1.850) 541

Abbreviations: CHD, congenital heart defect; SD, standard deviation; N, sample size.
aThe sample sizes may differ owing to missing values (unanswered questions).

380 | HELM ET AL.



of health. Patients with simple CHD rated their state of health signifi-

cantly better than did patients with complex CHD (Tables 3 and 4).

A medium effect size was found by comparing the patients who

had received psychosocial support in the past and those who had not

(d50.598): the patients who had received psychosocial care rated their

state of health as significantly worse than did patients who had not

received psychosocial support (P< .05) (Tables 3 and 4).

3.4 | Rating of impairments in everyday life

Parents rated the perceived impairments in everyday life that their chil-

dren face to be significantly lower than did the patients themselves

(d50.205; P< .01) (Tables 2 and 3).

Significant differences in mean value with a small effect size

(d50.25; P< .05) were found between the children and the adult

patients regarding the rating of impairments faced in everyday life.

Children rated the impairments faced in everyday life significantly

lower than did adult patients (Tables 3 and 4).

Similarly, the adolescent patients rated the impairments they faced

in everyday life significantly lower than did the adult patients

(d50.312; P< .01). Further comparisons of age groups were statisti-

cally insignificant (Tables 3 and 4).

Regarding the assessment of impairments in everyday life, signifi-

cant differences with a medium effect size were also found between

the patients with simple CHD and the patients with complex CHD

(d50.625; P< .001): the patients with simple CHD rated impairments

faced in everyday life as significantly lower than did the patients with

complex CHD (Tables 3 and 4).

Furthermore, patients who had received psychosocial support in

the past rated the impairments they faced in everyday life significantly

higher than those who had not received such care (d50.895; P< .001)

(Tables 3 and 4).

4 | DISCUSSION

This study aimed to investigate patients’ and parents’ assessment of

their own disease-specific knowledge, the patient’s/child’s state of

health, and impairments faced in everyday life. The patients of different

age groups, CHD lesion severity, and potential psychosocial care/sup-

port in the past were examined. In addition, parents’ assessment was

recorded and compared to that of the patients. For this purpose,

descriptive as well as univariate analyses were conducted. The main

findings of the study were that patient age, CHD severity, and psycho-

social support seem to be related to self-assessed state of health and

impairments in everyday life.

4.1 | Data on psychosocial support

Only a minority of 6.5% of patients had received psychosocial support

in the past. It is not surprising that patients with complex CHD had

slightly more access to psychosocial support; however, even these

highly compromised patients did so only in a small proportion of cases.

Highlighting the potential benefits of receiving such care to parents

and patients may increase its acceptance and facilitate the implementa-

tion of psychosocial care in the routine follow-up of patients with

CHD. Improved multidisciplinary care (including psychological support)

should be advocated especially during the vulnerable transition phase

to avoid loss to follow-up and associated long-term complications.18,19

Regardless of CHD severity, female participants (patients/mothers)

reported having desired psychosocial support approximately 3 times as

often as male participants (patients/fathers). The results of a study by

Areias et al.20 suggest that women with CHD, as well as CHD patients

with poor school performance and low social support, have greater dif-

ficulties regarding psychosocial adjustment and show a more negative

perception of their quality of life. Against this background, our findings

regarding psychosocial support seem plausible and should be consid-

ered in clinical practice.

A conceivable reason for the scepticism of parents and patients

regarding the psychosocial support might be fear of stigmatization

owing to receiving this kind of support and might explain the lack of

uptake of psychosocial support.21 One possible healthcare implication

could be to assess all CHD children for their need for psychosocial sup-

port and to offer this option broadly to the CHD community. In the

best of cases, timely psychosocial support and, if needed, psychother-

apy, may then prevent later psychological issues and illnesses associ-

ated with high morbidity and cost-intensive treatment.

4.2 | Rating of level of information

Parents considered themselves to be generally well informed about

their child’s heart disease. In contrast, patients assumed their knowl-

edge to be considerably lower. These results indicate that, regardless

of age, patients report significantly less knowledge about their disease

than do their parents. The practical implication of these results should

be considered. Although it appears plausible that, up to a certain age,

parents are better informed than their children, patients should, with

increasing age, become the experts on their own disease. The fact that

whether the subjective assessment of their own level of information is

also reflected by actual knowledge remains to be investigated in future

studies. Both CHD severity and psychosocial support do not seem to

influence the assessment of disease-specific knowledge to any extent.

4.3 | Rating of the state of health

Parents rated their children’s state of health as significantly better than

the children themselves. In addition, adult patients rated their own

state of health worse than did children and adolescent patients.

The studies have shown that the transition phase involves a

change in everyday tasks and challenges, the life situation, and the

increasing necessity to take on responsibility for one’s own health

care.4,6–10,18,19 The assumption that, by experiencing this, adult

patients are increasingly aware of the limitations imposed by their dis-

ease (thus rating their state of health more negatively or arguably more

realistically) seems plausible. Similarly, the fact that patients with com-

plex CHD rate their state of health as significantly worse than those
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with simple CHD is also comprehensible, considering the added physi-

cal burden owing to the disease severity.

At first glance, particularly the observation that patients who had

received psychosocial support in the past assess their own state of

health as significantly worse than patients without such psychosocial

support appears paradoxical. Rather, we speculate that psychosocial

care/support helping patients focuses on their well-being and state of

health leads to a more conscious and realistic assessment of their own

health situation. Future prospective studies are to further investigate

this matter to clarify the causality between receiving psychosocial

care/support and well-being.

4.4 | Rating of impairments in everyday life

Parents rated the impairments their children faced in everyday life as

significantly lower than did the CHD patients themselves. Adult

patients rated the impairments in everyday life as significantly higher

than did younger patients. These findings strengthen the need to pro-

vide adult patients with targeted care and support. The worsening

assessment of impairments in everyday life can be potentially explained

by disease progression leading to greater impairment with age and by

an increased general burden and reduced protection by the environ-

ment in later life (e.g., the need to make career choices, physical activ-

ity, and family planning).

5 | LIMITATIONS

As a cross-sectional study, this investigation by definition does not

allow any conclusions as to causalities. Furthermore, the information

given regarding level of information (disease-specific knowledge), state

of health, and impairments in everyday life reflects the subjective

assessment of those surveyed and is therefore not objective.

6 | CONCLUSIONS

This study gives a first insight into the subjective assessment of CHD

patients and their parents regarding their level of information (disease-

specific knowledge), state of health, and impairments in everyday life.

This allows correlations to be identified between patients’ subjective

assessment, their age, CHD severity, and history of psychosocial sup-

port. To further assess temporal changes in subjective assessment of

impairment and quality of life of patients with CHD during the transi-

tion phase, prospective long-term studies are needed. Special attention

should be paid to the question of whether providing easily accessible

psychosocial support that is independent of the disease severity might

be an effective measure to encourage patients’ adequate adjustment to

their individual conditions on a behavioral as well as on a psychological

level.
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