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Characteristics of studies on employment among patients with congenital heart disease and their employment

Sample size

Employment status

Author Country Study c}esign Age Character%s?ics of Unemployed and Reasons for being )
(year) Setting ( study participants Employed unemployed or Comparison Job
years) Other R .
leaving a job
Teshima* Japan Quantitative/ 235 CHD Full-time/part- Unemployed — Treatment status: —
(1997)? cross-sectional Mean: 35 (=20 years old) time 57% 43% (homemaker Employed: repaired CHD 64-71%,,
Patient group Noncyanotic: VSD 14%, student 8%, unrepaired CHD 42-55%;
36%, ASD 31% other) Unemployed: repaired CHD 16-17%,
Cyanotic: TOF unrepaired CHD 34-40%
54%, TGA 12%
Kamphuis The Quantitative/ 156 Mild and severe — — Physical Severity: Patients with
(2002)'”  Netherlands cross-sectional Median: 25 CHD disabilities Employed >12 hours/week: severe CHD
Single facility  (range: 17-32) Mild 51% Tiredness mild 76%, severe 57% working in a wide
Severe 49% Emotional prob-  Student: mild 16%, severe 15% range of physi-
lems Disability benefits: mild -, severe 13% cally demanding
Other (homemaker, unemployed, occupations
sick leave): mild 4%, severe 7% (welder, driver,
General population: electrician,
Employment rate in patients aged waiter, cook, con-
25-29 years was significantly lower  struction worker,
than that of the general population  nurse, computer
(64% vs. 83%). worker).
Niwa* Japan Quantitative/ 115 CHD Full-time 82% — — Treatment status: —
(2002)™Y cross-sectional Mean=+SD: (=18 years old) Full-time: cyanotic unrepaired CHD
Four facilities  29.5*+10 Repaired TOF 25%, 40%, other CHDs 87%
repaired VSD 14%
*Patients with
chromosomal
abnormalities
with psychiatric or
neurological issues
were excluded.
Fujiwara* Japan Case report 1 TGA — — — — Desk work at a
(2002)12) (Abstract) 28 NYHA II foreign medical
Single facility device sales
company
Nieminen Finland Quantitative/ 2896 Operated CHD Employed 70% Unemployed 6% Mental impair-  Patients with cyanotic defects: —
(2003)* cross-sectional Median: 31.7 PDA 37%, CoA Retired 7% Stu-  ment Employed 55%, Unemployed 6%
Population- (range: 18-59) 16%, ASD 16% dent 13% Other General population:

based study
(hospitals per-
forming cardiac
surgery)

(homemaker,
compulsory,
military service,
ete.) 4%

Employment rate among patients
was significantly higher than that of
the general population (70% vs. 66%).
General population and sex:

[Male] Employed: patients 68%,
general 67%; Unemployed:

patients 7%, general 12%; Retired:
patients 9%, general 3%

[Female] Employed: patients

71%, general 65%; Unemployed:
patients 5%, general 11%; Retired:
patients 6%, general 2%

Sakazaki* Japan
(2003)"

Quantitative/
cross-sectional
Single facility

192
Mean: 26
(range: 18-43)

After repair of
cyanotic CHD
(=18 years old)
TOF 78%,

TGA 13%

* Patients with
chromosomal
abnormalities
other than 22q11.2
deletion syndrome
were excluded.

Employed 66%

Unemployed
(including part-
time) 19%
Homemaker 5%
Worker in a shel-
tered workshop
1%

Student 9%

Jefferies  United Quantitative/ 32 CHD Employed 41% Unemployed 47% CHD with — Factory worker,
(2004)'”  States of cross-sectional Median: 23 (=18 years old) Student 13% limited ability to teacher, case-
America Single facility  (range: 18-53) SV 16%, TOF 13% obtain or main- worker, gas
tain employment station atten-
dant, mechanic,
coal miner, bank
teller, childcare
attendant, cook,
cashier
Crossland United Quantitative/ 299 CHD — Unemployed — General population: —
(2005)'®  Kingdom cross-sectional Mean: 30.9 (=16 years old) 33% (excluding Unemployed: patients 33%,
Single facility  (range: 17-83) Mild 36% students, those general 16%; Out of work for
Moderate 48% on maternity more than 1 year: patients 25%,
Severe 16% leave, and those general 3%
*Patients with who had retired) Severity:
learning disabili- Unemployed: mild 32%,
ties were excluded. moderate 30%, severe 43%; Out of
work for more than 1 year: mild 19%,
moderate 25%, severe 33%
Sex:
Unemployed: male 33%, female 33%;
Part-time:
male 12%, female 33%
Phillip Belgium Quantitative/ 396 After congenital Employed or — — — —
(2006)"” cross-sectional Median: 25 cardiac surgery followed regular
(Abstract) schooling 93%

Single facility
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Table 1 Characteristics of studies on employment among patients with congenital heart disease and their employment

status. (Continued)

Employment status

Sample size

Author Country Study c}esign Age Character%s?ics of Unemployed and Reasons for being )
(year) Setting ( study participants Employed unemployed or Comparison Job
years) Other R .
leaving a job
Geyer Germany Quantitative/ 314 Operated CHD — — — General population and sex: —
(2009)" cross-sectional Mean: 26.9 (17-45 years old) [Male] Full-time: patients 43%,
Single facility general 70%; Part-time: patients 6%,
general 1%; Minor employment:
patients 6%, general 2%, Unem-
ployed (registered as job seekers):
patients 8%, general 8%; Retired:
patients 11%, general 0.2%; Not
employed (students, school educa-
tion, vocational training, homemak-
ers): patients 28%, general 19%
[Female] Full-time: patients
23%, general 32%; Part-time:
patients 16%, general 18%; Minor
employment: patients 13%,
general 8%; Unemployed (regis-
tered as job seekers): patients 5%,
general 6%; Retired: patients 13%,
general 0.3%; Not employed:
patients 31%, general 36%
Ochiai* Japan Qualitative 17 CHD — — — — —
(2009)"” Mean: 26.8 (2035 years old)
(range: 22-35)
Bygstad  Denmark Quantitative/ 55 After repair of TOF Employed 66% Unemployed 3% — General population: —
(2012)% cross-sectional Median: (male only) Retired, rehabil- Employed: patients 66%,
Single facility = 32.2 (range: *Patients with itation, receiving general 84%; Unemployed:
18.4-60.0) Down syndrome or social benefits patients 3%, general 2%;
intellectual disabil- 18% Retired: patients 18%, general 9%
ities were excluded. Student 13%
Zomer The Quantitative/ 1496 CHD Paid job with =12 Unpaid volunteer — General population: —
(2012)*Y  Netherlands cross-sectional Median: 39 (=18 years old) hours/week 63.8% work 0.9% Paid job with =12 hours/week:
National (IQR: 29-51) Mild 45.6% Paid job with Homemaker 6.8% patients 63.8%, general 77.7%;
registry Moderate 43.9% <12 hours/week Job-seeking/ Paid job with <12 hours/week:
Severe 10.5% 2.2% disabled 11.2% patients 2.2%, general 0.8%; Unpaid
Retired 8.8% volunteer work: patients 0.9%,
Student 6.4% general 0%; Homemaker:
patients 6.8%, general 8.0%; Job
seeking/disabled: patients 11.2%,
general 6.8%; Retired:
patients 8.8%, general 5.4%;
Student: patients 6.4%, general 1.4%
Severity:
Paid job with =12 hours/week: mild
60%, moderate 68%, severe 66%;
Paid job with <12 hours/week:
mild 2%, moderate 3%, severe 0%;
Job seeking/disabled: mild 10%,
moderate 11%, severe 17%; Retired:
mild 14%, moderate 5%, severe 0%
Ochiai* Japan Quantitative/ 143 CHD with physical Employed 41.3% Unemployed Unable to work — —
(2012)* cross-sectional Median: 24 disability certificate Full-time/ 25.9% owing to heart
Patient group  (range: 15-73) (=15 years old) business owner  Student 31.5% disease (35.7%)
47.5% No job opportu-
Contact/tempo- nities available
rary 20.3% (9.5%)
Part-time 22.0% Homemaker
Employment (9.5%)
type:
Regular
employment
47.5%, Employed
individuals
with disabilities
47.5%
Mizuno*  Japan Quantitative/ 20 Patients with n=3 (out of six n=1 (out of six — — —
(2012)* retrospective 22q11.2 deletion individuals aged individuals aged
(Abstract) syndrome and CHD 18 to 30 years) 18 to 30 years)
Single facility
Harada* Japan Case report 10 CHD Employed n=7  Unemployed Worsening of — —
(2013)% (Abstract) Mean: 28.1 (including part- n=3 (including  heart failure
Single facility  (range: 23-42) time, n=2) childcare n=2)
Eslami Iran Quantitative/ 347 CHD Full-time 29% — — Sex: —
(2013)* cross-sectional Mean*+SD: (18-64 years old) Part-time 9% Full-time: male 52%,
Two facilities ~ 33.24+12.11  *Patients with female 8%; Part-time:
mental impairment male 10%, female 8%
were excluded.
Sluman  The Qualitative 15 CHD — — — — —
(2014)*®  Netherlands Mean: 28 (20-35 years old)

(range: 22-35)
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Table 1 Characteristics of studies on employment among patients with congenital heart disease and their employment

status. (Continued)

Employment status

Sample size

Author

Study design

Characteristics of

Reasons for being

(year) Country Setting ( Age study participants Employed Unemployed and unemployed or Comparison Job
years) Other R .
leaving a job
Sluman The Quantitative/ 1496 CHD — — — General population and sex: —
(2014)*”  Netherlands cross-sectional Mean: 39 [Male] Full-time:
(Letters to the (range: 25-51) patients 71%, general 84%; Part-
editor) time: patients 13%, general 9%;
National Unemployed (no job, job seeking,
registry disabled, volunteer work, paid job
<12 hours per week): patients 16%,
general 7%
[Female] Full-time: patients 20%,
general 33%; Part-time: patients 45%,
general 42%; Unemployed:
patients 35%, general 25%
Karsenty France Quantitative/ 135 CHD — — — Severity: —
(2015)® cross-sectional Median: 40 (=18 years old) Employed: mild 80.8%,
Single facility  (IQR: 28-51)  Mild 45.2% moderate 65.5%, severe 43.7%
Moderate 37.0%
Severe 17.8%
Eslami Iran Quantitative/ 346 CHD Employed 37.8% — — General population: Blue-collar
(2015)% cross-sectional Mean=+SD: (18-64 years old) Employed: patients 37.8%, worker:
Two facilities  33.24+12.11 general 49.3% patients 20.2%,
general 9.5%
Low-paid
white-col-
lar worker:
patients 6.1%,
general 9.3%
Middle/high
white-collar
worker:
patients 11.5%,
general 20.4%
Pickup United Quantitative/ 210 Univentricu- Employed 53% Disability 15% — — Professional
(2017)*°  Kingdom retrospective ~ Mean*SD: lar (Fontan) Seeking work 4% occupations
Single facility —27+8 circulation Full-time (engineering,
(IQR: 20-31) education teaching) 20%,
(college and uni- cleaners or
versity students warehouse
and those attend- workers 17%,
ing life skill care and
classes) 25% leisure services
15%, sales
and customer
services 14%,
administrative
and secretarial
occupations 12%,
skilled
trades 10%
Pfitzer Germany Quantitative/ 1198 CHD Employed 51.1% Unemployed 7.8% — Severity: —
(2018)*) cross-sectional Mean*SD: (=18 years old) In training 34.6% Employed: mild 53.8%,
National 30+11 Mild 30.0% Other 6.5% moderate 53.1%, severe 46.6%;
registry Moderate 38.6% Unemployed: mild 4.2%,
Severe 28.3% moderate 7.6%, severe 12.1%
Sex:
Employed: male 53.8%,
female 48.9%; Unemployed:
male 7.3%, female 8.1%
Associa-  Japan Quantitative/ 948 CHD Employed 73%  Unemployed 21% Reasons for — —
tion for the cross-sectional *Excluding Employment unemployment:
Protection Patient group students type: Poor physical
of Regular condition (46.2%)
Children employment (full- No suitable job
with Heart time) 59% Regu- according to their
Disease™® lar employment physical strength
(2018)™ (short-term) 5%, (34.6%)
Contract/ Not being hired
temporary 11%, (7.7%)
Business Reason for leaving
owners 2%, the job:
Part-time 13% Unable to work
owing to phys-
ical limitations
(60.6%)

No understanding
from the work-
place (21.2%)
Poor relationships
with colleagues
(21.2%)
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Characteristics of studies on employment among patients with congenital heart disease and their employment

Sample size

Author Study design

Characteristics of

Employment status

Reasons for being

(year) Country Setting ( Age study participants Employed Unemployed and unemployed or Comparison Job
years) Other R .
leaving a job
Sluman 15 countries Quantitative/ 4028 CHD Employed 69% Unemployed 10% — Sex: —
(2019)* cross-sectional Median: 32.0 (=18 years old) Employment Homemaker/ Employed: male 74%, female 65%;
International ~ (IQR: 25-42) Mild 26% type: retired 8% Full-time: male 83%, female 65%;
study Moderate 49% Full-time 51% Disabled 8% Part-time: male 17%, female 35%;
Severe 25% Part-time 18% Student or Homemaker/retired: male 4%,
other 5% female 12%; Unemployed: male 10%,
female 10%; Disabled: male 7%,
female 8%
Country:
Percentage of employment in
Japan 67%
Countries with high percentages
of employment: Belgium 80%,
Canada 75%
Countries with low percent-
ages of employment: India 43%,
Argentina 52%
Nozawa* Japan Qualitative 9 CHD (20s to 40s) — — — — —
(2019 20s to 30s
Enomoto  Japan Quantitative/ 193 CHD Full-time 57.0%  Unemployed — Sex: —
(2020)* cross-sectional Mean+SD: (=18 years old) Part-time 21.8% 13.5% Full-time: male 74.2%, female
Single facility  33.62+10.50 Mild 31% Homemaker 7.8% 42.3%; Part-time: male 11.2%,
Moderate 44% female 30.8%; Unemployed:
Severe 25% male 14.6%, female 12.5%
*Excluding General population:
students Compared with the national stan-
dard value, there were significant
differences for employment status
between men and women.
Samuel United Quantitative/ 267 CHD Employed 76% — — Severity: —
(2020)*®  States of cross-sectional Mean+SD: (=18 years old) Employed: mild 85%, moderate 73%,
America Two facilities  35+13 Mild 27% severe 74%; Unemployed: mild 15%,
Moderate 34% moderate 28%, severe 26%
Severe 39%
Akiyama* Japan Quantitative/ 373 CHD Employed 61.9% Unemployed — — —
(2020)"” cross-sectional Mean=SD: (=20 years old) Full-time 36.5%  19.3%
Patient group  30.6+9.7 Part-time Homemaker
20.4% 5.4%
Employment Student 12.6%
type:
Regular employ-
ment 36.5%
Non-regular
employment
20.4% Other
(sheltered work-
shop, etc.) 5.1%
Shinbara* Japan Quantitative/ 112 TOF Employed 82.8% Unemployed Poor physical — Professional
(2022)* cross-sectional Mean+SD: (18-65 years old) Employment 17.2% condition (n=6) occupations 34%,
Single facility —28.3+8.4 *Excluding type: Homemaker Clerical work
students Regular employ- (n=4) 34%
ment 66.2% Pregnancy and Significantly
Non-regular childcare (n=2) more clerical
employment Other (n=4) workers and
33.8% fewer profes-
sional/technical
and sales work-
ers belong to the
certified physical
disability group
compared with
the noncertified
group.
Pelosi The Quantitative/ 204 Operated ASD, Employed 89.4% Not working — Severity: —
(2023)"”  Netherlands cross-sectional Mean*SD: VSD, PS, TOF, Employment 10.6% Employed: mild 85.0%, moderate/
Single facility  50.0+5.1 TGA type: severe 77.8%; Unemployed:

Full-time 58.3%
Part-time 41.7%

mild 8.6%, moderate/severe 11.1%;
Unable to work (disabled, long-
term sick leave, patient with work
for mentally disabled): mild 6.4%,
moderate/severe 11.1%

General population:

Employed: patients 89.4%,
general 96.9%; Unemployed:
patients 10.6%, general 3.1%

* Documents written in Japanese.

Abbreviations: CHD, congenital heart disease; SD, standard deviation; IQR, interquartile range; NYHA, New York Heart Association; VSD, ventricular septal defect; ASD, atrial septal defect;
TOF, tetralogy of Fallot; TGA, transposition of the great arteries; PDA, patent ductus arteriosus; CoA, coarctation of the aorta; SV, single ventricle; PS, pulmonary stenosis.
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Inhibiting and promoting factors related to employment in patients with CHD.

Major
classification

Classification

Factors related to employment

Inhibiting factors

Promoting factors

Minor
classification

- Minor
Description

classification

Description

Physical
factors

Having a
CHD

The illness itself
poses a barrier to
employment

The patient is unable to get a job at their first-choice company owing to —
a heart condition”

It is difficult to find a job because of having an illness’®
Unable to work due to a heart condition®®

The patient is forced to change jobs®

The patient believes that having a heart condition is a disadvantage in
finding a job”

The patient believes that finding a job after resigning is difficult'”

The patient is concerned about whether they can continue working
because of having had surgery and having arrhythmia®®

The patient hesitates to try to find their desired workplace'”

It is difficult to work long hours®®

)

Severity of
disease

Severe illness

Complex CHD'” —
Cyanosis®™
Severe NYHA' '8 33 36)

Heart failure

History of heart failure® —
The patient has been forced to rest at home due to a worsening of heart
failure®”

Physical
condition

Fatigue

The patient becomes exhausted just by working and is unable to do —
much housework®?

Job performance has been hindered by CHD-related fatigue'®

Tiredness'® 2”

Pushing yourself
too hard and feeling
unwell

The patient only realizes their limits after pushing themselves too hard —
and collapsing’®

The patient forces themselves to work'?

Even in a disability employment setting, the patient is doing the same

amount of work as a regular employee, which takes a toll on their body,

leading to frequent absences™

Limited physical
strength

No longer able to work due to physical weakness®® —

The patient lacks confidence in their ability to work owing to their phys-
ical condition™

The patient is concerned about how long they can work full-time as their
physical strength declines®?

Insufficient recovery
time

It takes time for the patient to recover physically after work® Sufficient

recovery time

Sufficient possibilities

for recovery to preserve a

good work-life balance

Being able to recover
during free time, for

26)

instance by taking a day

off*®

Patient
factors

Age

Young

The younger the individuals (under 40), the higher the proportion of —
those who are not employed?”

Older

The average age of non-working patients (Mean+SD: 42+16 years) is —
higher than that of working patients (33*11 years)*®
Older patients tend to have more limitations in their work®”

Male

Younger men tend to be more likely to be out of work®” —

Female

Being female is associated with a lower employment rate and greater —
work limitations due to illness™

Family status

— Presence of
33)

a partner’

Education

Lower education

Primary education'” Higher

education

31,33)
)

Higher education
University degree®

Psychological/
mental factor

Mental issues

Mental illness

There are psychological problems'” —
Having a mental illness®

Intellectual disability

The patient has an intellectual disability'” -

Developmental The heart condition is mild to moderate, but employment is difficult owing — —
disability to a developmental disability (patients with 22q11.2 deletion syndrome)®”
Depression Depression Unemployed patients with complex CHD have higher PHQ-9 scores — —

compared to those with mild or moderate CHD®

Social factors

Job options

Limited job options

There are few jobs the patient can do®” —

Few jobs available to work within a patient’s physical capabilities®
There are no workplaces that will hire the patient®®

Feeling restricted in the choice of a job'”

There is no work available®®

Not hired™

There is no job that suits the patient’s physical capabilities®?

Information
about
employment

It is difficult to find
information about
disability employment

The patient is unable to obtain information regarding employment —
opportunities for people with disabilities®”
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Table 2

=4
(31

Inhibiting and promoting factors related to employment in patients with CHD. (Continued)

Factors related to employment

Major A A Inhibiting factors Promoting factors
. . Classification
classification
Minor o Minor o
K ) Description . ) Description
classification classification
Workplace Job content Excessive physical Despite being employed through disability employment, physical labor ~ Right amount Working at an office
factors load?® is assigned®” of physical instead of having a
Owing to poor adjustment to the workplace, overwork leads to load?® demanding physical job®®

a deterioration in health®

Adjustments to
employment condi-

. . TS
tions are necessary leave for outpatient visits'?

In performing the job, issues arise regarding overseas business trips,
working away from home, commuting, overtime, and the use of paid

— Positive emo- —
tional load®®

_ — Sufficient job —
autonomy%)

— — Having job Being able to adjust the
control®® working environment®®

Being able to take a break
or to rest during work
when needed”®

Length of
working hours

Excessive working
hours®®

Too few breaks®®

— Right amount Having better working

of working hours®®
hours and Working less hours a day
breaks®® or a week”®

Interrupting the work
week by a day off?®

Treatment It is difficult to bal- Fearing loss of their job owing to long-term hospitalization, the patient —
and work ance treatment and delays necessary hospitalization, worsening their condition'”
balance work Even in disability employment, the patient is told to stop going to
medical appointments after joining the company®?
Salary Low salary Too low remuneration® —
Have a lower income compared to others®”
The salary is low because the patient is employed under the disability
employment quota®®
Work Challenging physi- — — —
environment  cal conditions (e.g.,
climate)®®
Lack of consideration ~Although patients in disability employment want to do a job that —
matches their physical abilities, the support is insufficient'?
There is no consideration for patients working in disability employment®®
Career Limited career oppor- Patients with CHD have lower job positions by comparison with those =~ More career —
tunities®® who do not have CHD*” opportunities®
Being excluded from a job?®
Having given up on a job'”
Time off It's hard to take time It is difficult to take time off*? — —
off Because there is no leave for medical appointments, the patient has to
use nearly all of their paid leave for doctor visits®®
Relationships Bad relationship Bad relationship with colleagues®® Good Good relationship with
Bad relationship with employer relationship  colleagues®
The relationships were not goodSZ) Good relationship with
employer®®
Understand-  Limited understand-  The patient keenly feels the low social awareness about congenital heart — —
ing ing of the disease disease in the workplace™

Being excluded from a job after a medical examination'”

Understanding of the illness by those around them

38)

The patient is concerned about whether they will be able to pass the

interview after disclosing their condition

32)

There was a lack of understanding at the workplace®

Limited understand-
ing of disability
employment

to be understood'?

Even after being employed through disability employment, it is difficult — —

Abbreviations: CHD, congenital heart disease; NYHA, New York Heart Association.
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Abstract

Background: Although studies on the employment of patients with congenital heart
disease have been conducted, an organized review of existing studies has not been conducted.
This study conducted a scoping review to organize literature on employment status and
related factors, and to identify the characteristics of existing research as well as areas that
require future investigation.

Methods: A literature search was conducted using the Igaku chuou zassi Web, PubMed,
CINAHL, and EMBASE. Eligible studies included those that addressed employment status
and related factors in patients with congenital heart disease.

Results: Of the 2632 articles screened, 31 were included in our analysis. Among the
included studies, 24 were cross-sectional, and the methods used to calculate employment and
unemployment rates varied based on country and study. Factors related to employment were
categorized into physical factors such as disease severity, patient factors such as age and sex,
psychological and mental factors such as depression, social factors such as limited options,
and workplace factors such as understanding in the workplace.

Conclusion: Research on employment status is largely dominated by cross-sectional,
which assess data at a single point in time, highlighting the need for longitudinal and quali-
tative research to establish continuous support.
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