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AbSTRACT

background
A substantial number of adults with congenital heart disease (CHD) experiences restric-
tions in employment, insurability and mortgages. Little about this is known. We studied 
the presence of constraints in health, life and disability insurances and mortgages ap-
plications in adults with CHD.

Methods
Patients were randomly selected from five hospitals from CONCOR (N = 14.187), the 
Dutch national database of adults with CHD, and filled out a questionnaire including 
questions on demographic items (i.e., sex, age, educational, occupational and relational 
status) and on applications and potential constraints for a health, disability or life insur-
ance or mortgage. All data were analysed per CHD complexity and compared to results 
from a reference group.

Results
Of 406 randomly selected patients, 237 patients completed the questionnaire (response 
rate 58%). Median age was 41 (IQR 31-50) and 55% was female. Employment rates were 
significantly lower in patients with CHD compared to the reference group (65% versus 
88%, P=0.002). Insurance and mortgage application rates were significantly lower for all 
patients with CHD compared to the reference group, but did not differ among the dif-
ferent CHD severity groups except for life insurances. Functional NYHA classification and 
left ventricular (LV) ejection fraction were not associated with restrictions in insurance 
or mortgage applications. From only 38% of all CHD patients medical information was re-
quested; among patients with constraints this was the case in 70%. However, additional 
medical information did not lead to different outcomes in constraints.

Conclusions
This study shows that additional clinical information or favourable prognostic clinical 
factors in patients with CHD as mild CHD, normal NYHA class and preserved LV ejection 
fraction, do not protect against constraints in insurance applications. Adults with CHD 
still encounter more constraints than a reference group. Nowadays, accurate prognosti-
cation for most patients with CHD based on individual clinical information is possible, but 
there still seems to be an important gap between knowledge on CHD and transparency 
of insurance application processes.
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InTRODuCTIOn

Despite improved life expectancy and often few physical restrictions, a substantial 
number of adults with congenital heart disease (CHD) still experiences restrictions in 
daily life in the areas of employment, insurances and mortgages 1–4. Life expectancy of, 
for example, patients with Marfan syndrome has increased with more than 25% since 
1970 5. Although interest and insights in late survival of adults with CHD are increasing 
globally, including substantial scientific contributions from European countries and the 
Netherlands 6, difficulties with insurance applications do not seem to decrease 7. There-
fore, we studied the presence of constraints in health, life and disability insurances and 
mortgages applications in adults with CHD in comparison to a reference group 8.

METHODS

Data were derived from a questionnaire which was sent to a random selection of adults 
with CHD from five hospitals (i.e., two tertiary referral centres and three regional centres) 
participating in the Dutch nationwide CONgenital CORvitia (CONCOR) registry. CONCOR 
facilitates research on the course and outcome of adult CHD 9. Between 2001 and 2013, 
over 14000 adults with CHD were included in CONCOR after providing informed consent. 
Data collection for this study ran from June 2013 until September 2014. The question-
naire included information on demographic items (i.e., sex, age, educational, occupa-
tional and relational status) and on applications and potential constraints for a health, 
disability or life insurance or mortgage. Results were compared to those from a reference 
group, obtained from the personnel of the participating hospitals, several random com-
panies, administration organizations and people randomly passing by. Additional medical 
information on cardiac function, functional class and performance status was collected 
to search for clinical characteristics associated with constraints in the application. Under 
Dutch law, ethical approval for questionnaire studies is not required. 

Statistical analyses included the Chi-square test for categorical variables and the 
Mann–Whitney U test for continuous variables. All data were analysed per CHD severity 
(i.e., mild or moderate to severe).Multivariable logistic regression analyses were per-
formed adjusted for age, sex and socioeconomic status (i.e., educational and occupa-
tional attainment) and presented as odds ratios (ORs) with 95% confidence intervals (CI). 
Associations were considered significant if the 95% CI did not cover the value 1. The level 
of statistical significance was set at a p ≤ 0.05. Statistical analyses were conducted with 
the Statistical Package for the Social Sciences (SPSS, version 21.0, Inc., Chicago, IL, USA).
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RESuLTS

Of the 406 randomly selected patients, 237 patients completed the questionnaire 
(response rate 58%). Twenty patients refused to participate, 16 were unable to partici-
pate and 7 were lost to follow-up. The remaining 126 patients never responded to our 
call for participation. Nonresponse analysis showed that responders were more often 
women (55% versus 39%, P<0.001) and were older (median age 41 versus 36 years, 
P=0.012). However, CHD severity did not differ significantly between responders and 
non-responders (P=0.950). The main socio-demographic characteristics of the patients 
and the reference group and the distribution of the most frequent CHD diagnoses are 
outlined in Table 1. Employment rates were significantly lower in patients with CHD as 
compared to the reference group (65% versus 88%, P=0.002). Of all patients with CHD, 
40% had mild, 52% had moderate and 8% had severe CHD.

The results from the questions on insurance and mortgage applications are displayed 
in Table 2. Insurance and mortgage application rates were significantly lower for all pa-
tients with CHD compared to the reference group, but did not differ among the different 
CHD severity groups. Lower disability insurance rates among patients were most likely 
attributable to lower employment rates. In total, 38% of patients with CHD experienced 
constraints in any application versus only 9% in the reference group (P<0.001). Partici-
pants with and without constraints did not differ in age, sex, educational or employment 
status. Most constraints were encountered for patients with CHD in life insurance ap-
plications with significant differences in CHD severity. More specifically, patients with 
more severe CHD experienced more limitations (33% versus 56%, P=0.009), of whom the 
majority (56%) had to pay a higher premium. Twenty percent of patients were declined 
for a life insurance, 15% were eventually accepted and 9% found other solutions such as 
an adjusted sum assured.
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Table 1. Socio-demographic characteristics of the study population.

CHD group reference group p-value

N=237 N=179

Female sex, N (%) 131 (55) 106 (59) 0.421

Age, median (IQR), y 41 (31–50) 43 (32–54) 0.207

Personal situation, N (%):
in a relationship
divorced/single/unmarried/widowed
other/unknown

 
165 (70)
64 (27)

8 (3)

 
131 (73)
47 (26)

1 (1)

 
0.139

Education, N (%):
low (only primary school or other lower education)
higher (higher or academic education)

 
146 (63)
84 (37)

 
63 (35)

116 (65)

 
<0.001

Daily occupation, N (%):
employed
full-time paid job
part-time paid job
unemployed / job seeking
disabled
student / retired
homemaker
other

 
153 (65)
84 (55)
69 (45)

8 (3)
25 (11)
27 (11)
12 (5)
12 (5)

 
158 (88)
100 (63)
58 (37)

1 (1)
1 (1)

15 (8)
4 (2)

0

 
0.002

CHD distribution, N (%):
mild
moderate
severe

 
96 (40)

123 (52)
18 (8)

 
–
–
–

 
–

Distribution of defects, N (%):
repaired PDA / ASD / VSD
small PDA / ASD / VSD
TOF
CoA
pulmonary valve disease
isolated aortic valve disease
Marfan syndrome
TGA
Fontan / univentricular heart
Ebstein’s anomaly
AVSD
other

 
42 (18)
30 (13)
26 (11)
25 (10)
21 (9)

28 (12)
16 (7)
9 (4)
6 (2)
4 (2)
3 (1)

27 (11)

 
–
–
–
–
–
–
–
–
–
–
–
–

 
–

IQR = interquartile range; PDA = patent ductus arteriosus; ASD = atrial septal defect; VSD = ventricular 
septal defect; TOF = tetralogy of Fallot; CoA = aortic coarctation; TGA = transposition of great arteries; 
AVSD = atrioventricular septal defect.
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Table 2. Reported restrictions in insurance and mortgage application.

CHD REF p-value* p-value# adjusted OR$

mild moderate 
to severe

total

N=96 N=141 N=237 N=179 (95% CI)

Any problem

applied, N (%) 90 (94) 126 (89) 216 (91) 174 (97) 0.243 0.011

restrictions, N (%) 31 (34) 51 (40) 82 (38) 15 (9) 0.538 <0.001 8.3 (4.3–15.9)

Health insurance

applied, N (%) 86 (90) 111 (79) 197 (83) 170 (95) 0.036 <0.001

restrictions, N (%) 6 (7) 11 (10) 17 (9) 6 (4) 0.467 0.014 3.6 (1.3–9.9)

Disability insurance

applied, N (%) 40 (42) 45 (32) 85 (35) 108 (60) 0.145 <0.001

restrictions, N (%) 7 (18) 10 (22) 17 (20) 2 (2) 0.587 0.003 11.8 (2.4–58.5)

Life insurance

applied, N (%) 58 (60) 72 (51) 130 (55) 127 (71) 0.180 0.002

restrictions, N (%) 19 (33) 40 (56) 59 (45) 3 (2) 0.009 <0.001 47.7 (13.4–170.0)

Mortgage

applied, N (%) 64 (67) 76 (54) 139 (59) 131 (73) 0.054 0.006

restrictions, N (%) 14 (22) 18 (24) 32 (23) 4 (3) 0.800 <0.001 8.4 (2.8–25.5)

Abbreviations: CHD = congenital heart disease, REF = reference group, OR = odds ratio, CI = confidence 
interval.
* Comparison of different CHD severities. # Comparison of total patient group to reference group. 
$ adjusted for age, sex, application, education and job.

Of only 38% of all participating CHD patients medical information was requested from 
their treating physician. Among patients who had experienced limitations in the appli-
cation process, this was the case in 70%. Additional medical information did not lead 
to different outcomes or other patterns in constraints and CHD severity. Only 10% of 
all patients who experienced limitations contacted a CHD patient association or other 
institution for help or advice. The association of two clinical parameters, functional New 
York Heart Association (NYHA) classification and left ventricular (LV) ejection fraction, 
with restrictions in insurance or mortgage applications was studied in 163 patients. 
After adjustment for age, sex, type of cardiac defect, occupational and relational status, 
restrictions were not associated with clinical parameters.
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DISCuSSIOn AnD COnCLuSIOn

This study shows that favourable prognostic clinical factors in patients with CHD as mild 
defects, normal NYHA class and LV ejection fraction do not protect against constraints in 
insurance or mortgage applications. Despite the overall improved morbidity and prog-
nosis, adults with CHD encountered more limitations than a reference group from the 
general population 10. Providing clinical information was not associated with a reduction 
in constraints. Hence, clinical information did not seem to improve insight or transpar-
ency in the application process. Nowadays, accurate prognostication for most patients 
with CHD based on individual clinical information is possible 10, 11. We should continue to 
support patients in making sure essential medical information is provided and encourage 
insurance companies to base their decisions on clinical and epidemiological outcomes. 
In conclusion, there still seems to be an important gap between knowledge on CHD and 
transparency of the insurance application process. Applying for insurance shouldn’t be 
so uncertain.
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