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Supplementary Figure S1: The effect of marital status on unemployment risk (unmarried, separated,
or widowed vs. married or cohabiting).



Hazard ratio  Weight

Study [95% CI] (%)
Harber-Aschan 2020 —B— 1.29[1.08, 1.55] 50.45
Chen 2019 —B— 1.24[1.03, 1.48] 49.55
Overall <> 1.26[ 1.11, 1.44]

Heterogeneity: 1° = 0.00, I° = 0.0%, H = 1.00
Test of 6 = 6;: Q(1) = 0.1, P = 0.74
Test of 6 = 0: z = 3.57, P = 0.00

Random-effects REML model

3.0

Supplementary Figure S2: The effect of immigration status on unemployment risk (immigrants vs.

Study

natives).
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Supplementary Figure S3: The effect of lack of leisure time physical activity on unemployment risk.
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Supplementary Figure S4: The effect of musculoskeletal disorders on unemployment risk.
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Supplementary Figure S5: The effect of cardiovascular diseases on unemployment risk.
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Supplementary Figure S6: The effect of respiratory diseases on unemployment risk.
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Supplementary Figure S7: The effect of diabetes on unemployment risk.
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Supplementary Figure S8: The effect of daily activity limitations on unemployment risk.
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Supplementary Figure S9: Funnel plot for studies examining the association between self-rated
general health and unemployment risk.
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Supplementary Figure S10: Funnel plot for studies examining the association between mental health
conditions and unemployment risk.
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Supplementary Figure S11: Funnel plot for studies examining the association between depressive
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Supplementary Figure S12: Funnel plot of the observed and imputed studies on the association

between mental health conditions and unemployment risk.
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Supplementary Figure S13: Funnel plot of the observed and imputed studies on the association

between depressive symptoms and unemployment risk.



Supplementary Table S1: Quality assessment checklist

Type of bias

Criteria definition

Classification (potential for bias)

Selection bias

Performance bias

Detection bias

Confounding

Attrition bias

Sampling method of the study
population, representativeness
(response rate, difference between
responders and non-responders,
investigate and control of variables in
case of difference between responders
and non-responders)

Valid and reliable assessment of
exposure
Assessors blinded to outcome status

Standard method for outcome
assessment

The assessor of outcome blinded to
exposure status

Matching two groups
Stratification
Statistical analysis

Withdrawals and drop-out rates
Size of missing data

Low: Target population defined as representative of the
general population or subgroup of the general population
(specific age group, women, men, specific geographic
area, and specific occupational group) and response rate
is 80% or more.

Moderate: Target population defined as somewhat
representative of the general population, a restricted
subgroup of the general population, response rate 60%-
79%.

High: Target population defined as “self-referred” or
“self-selected”/ volunteers, response rate less than 60%.

Low: Exposure was objectively assessed.

Moderate: A validated questionnaire was employed, or
the assessment was reliant on self-reporting.

High: An appraisal of exposure does not adequately
differentiate between exposed and unexposed
individuals.

Low: Register-based unemployment.
Moderate: Self-reported unemployment.

Low: Controlled for most potential confounding factors,
including age and sex.

Moderate: Controlled for several, but not the majority,
of potential confounding factors.

High: Controlled for only a few confounding factors.

Low: Follow up participation rate of 80% or higher or
missing data on less than 20%.

Moderate: Follow up participation rate of 60% —79%, or
missing data on 20%—40%.

High: Follow up participation rate of less than 60%, or
missing data on more than 40%.




Supplementary Table S2: The studies included in the review are listed in chronological order based on the most recent report of each study.

No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)
1 Carlsson 2024 Sweden 14 Individuals born 53-55 years Men 115998 Physical workload and job Register based RR 1.40 (1.32-1.48) for high Unadjusted
(54) from 1951 to control during 2005 based long-term physical workload and 1.33
1953, who on job exposure matrices. unemployment (1.26-1.42) for low job
completed their (> 180 days control.
compulsory Physical workload and job ~ during two
military service control were dichotomised  consecutive
in the years using the highest 25% of years).
1969-1972 and physical workload and the
were alive in lowest 25% of job control.
2006.
1 Carlsson 2023 Sweden 14 Individuals born 52-54 years  Men. 145 551 Educational level. Registered long-  HR 1.31 (95% CI 1.20-1.42) Childhood
(39) from 1951 to term for individuals with 13-14 factors (parental
1953, who Educational duration was unemployment years of education, 1.42 (95%  education,
completed their categorized as follows: up (> 180 days in Cl 1.31-1.54) for those with parental
compulsory to 9 years for primary one year and > 12 years, 1.59 (95% C1 1.47—  occupation, and
military service education, 10 to 11 years 180 days the 1.71) for 10-11 years, and crowed housing),
in the years for two years of upper following year).  1.25 (95% ClI 1.16-1.36) for and late
1969-1972 and secondary school, 12 years those with nine years or less, adolescence
were alive in for three years of upper compared to individuals with  factors (cognitive
2006. secondary school, 13 to 14 15 or more years of ability, stress
years for two years of education. resilience, BMI >
university education, and 25 kg/m2, muscle
15 years or more for three Estimated HR 1.419 (95% Cl  strength,
or additional years of 1.356 —1.485) for 12 years or cardiorespiratory
university education. less education compared to fitness,
individuals with 15 or more psychiatric
years of education. diagnoses, and
musculoskeletal
Estimated HR 1.2286 (95% diagnoses).
Cl1.174 -1.286) for 12 years
or less education compared to
individuals with higher than
12 years of education.
2 Runge 2024 (13) The Median 4.3 A representative 40-64 years.  Both. 55 016 Educational level, partner Self-reported HR 1.01 (95% CI 1.00-1.02) Age, sex, marital
& Runge 2023 Netherlands (SD 1.9) sample of the status, perceived general unemployment for 1-year increase in age, status, education,
(43) years. general Mean age 54.2% health, metabolic at follow-up. 1.56 (95% CI 1.41-1.73) for occupational
population. 48.1+£5.7 were syndrome, diabetes, and not married or partnered vs. class, working
years. women. chronic conditions. married or partnered, and 0.99  hours, perceived

(95% CI 0.89-1.09) for male
Sex.

general health,
metabolic
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No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)
Educational attainment was syndrome,
categorized into three HR 1.56 (95% CI 1.39-1.75) musculoskeletal
levels: low (junior general for low education and 1.20 disorders,
secondary or preparatory (95% CI 1.08-1.34) for pulmonary
secondary vocational), medium education compared disease, cancer,
medium (secondary with high education. and psychiatric
vocational or senior disorders.
general secondary or pre- Estimated HR 1.357 (95% ClI
university), and higher 1.254-1.468) for 12 years or
(higher vocational or less education compared to
university). individuals with higher than
12 years of education.
Perceived general health
was evaluated using a five- HR 1.27 (95% CI 1.15-1.39)
point scale. for low-skilled white-collar,
0.95 (95% CI 0.82-1.09) for
Metabolic syndrome was high-skilled blue-collar, and
defined as having at least 1.16 (95% CI 1.01-1.34) for
three out of five low-skilled blue-collar
components. occupations compared with
high-skilled white-collar
Self-reported chronic occupations.
diseases.
HR 1.02 (95% CI 0.82-1.25)
for musculoskeletal disorders,
1.06 (95% C1 0.95-1.19) for
pulmonary disease, 1.08 (95%
Cl1 0.91-1.28) for cancer and
1.36 (95% CI 1.23-1.51) for
psychiatric disorders.
HR 1.17 (95% CI 1.02-1.34)
for less than good perceived
general health and 1.14 (95%
Cl 1.03-1.25) for metabolic
syndrome.
There was no dose-response
relationship between the
number of metabolic
syndrome components and
the risk of unemployment.
(43)
3 Saarinen 2024 Finland 2 A general 46 years. Women. 2661 Climacteric status. Registered Unemployment Education and
(36) population smoking.
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No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)
sample of people It was based on self- unemployment days were higher in
born in 1966 in reported last menstruation days. climacteric women than
Northern (>60 days) and blood level preclimacteric women
Finland. of FSH (=25 IU/L). (incidence rate ratio 1.16,
95% Cl 1.14-1.18).

3 Kujanpaa 2022 Finland 2 A general 46 years. Women. 1823 Polycystic ovary Registered Unemployment Education,

37) population syndrome. unemployment days were higher in women marital status,
sample of people days. with polycystic ovary residential area,
born in 1966 in Registered or self-reported syndrome than those without parity,

Northern physician diagnosed. the condition (Incidence rate employment

Finland. ratio 1.26, 95% CI 1.23— history, BMI,

1.28). alcohol

consumption,
smoking,
physical activity,
and self-rated
health.

3 Rossi 2021 (38) Finland 2 A general 46 years. Women. 3835 Endometriosis. Registered The risk of unemployment Education,
population unemployment days was lower in women occupational
sample of people Registered or self-reported  days. with endometriosis than those  status, marital
born in 1966 in physician diagnosed. without the condition status,

Northern (incidence rate ratio 0.88, contraceptive

Finland. 95% CI1 0.86-0.91). use, parity,
smoking, alcohol
intake, BMI,
physical activity,
working history
and widespread
pain.

4 Pedersen 2023 Denmark 2 A sample of 48-64 years.  Both. 20683 Depressive and anxiety Registered For employed men, the Education,

(40) working disorders. unemployment hazard ratio (HR) for those working time
population. 57.5% days. with only an anxiety disorder ~ arrangement

were Depressive disorders were was 1.63 (95% CI1 0.77-3.44),  (part-time vs.
women. defined as score > 21 on 1.63 (95% CI 0.96-2.76) for full-time),
the 12-item Major those with only a depressive employment

Depression Inventory.

Anxiety was measured
using the 4-item SCL-
ANX4 scale and defined as
presence of at least three
out of the four

disorder, and 1.39 (95% ClI
0.81-2.37) for those with both
depressive and anxiety
disorders, in comparison to
their counterparts without
these conditions.

sector (private
vs. public), body
mass index,
smoking, history
of treatment for a
disease, and
survey year.
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No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)

dichotomized anxiety
symptoms.

For employed women, the HR
was 1.28 (95% CI 0.72-2.28)
for those with an anxiety
disorder only, 1.60 (95% CI
1.09-2.34) for those with a
depressive disorder only, and
2.18 (95% CI 1.50-3.15) for
those with both conditions,
compared to women without
these disorders.

For both sexes combined, the
estimated HR was 1.401
(95% C10.719-2.211) for
those with an anxiety disorder
only, 1.610 (95% CI 1.182—
2.194) for those with a
depressive disorder only, and
1.559 (95% CI 1.189-2.044)
for those with a depressive or
anxiety disorder only.

Additionally, men with only
an anxiety disorder had 4.8
more days of unemployment
(95% CI 2.3-7.3), those with
only a depressive disorder had
9.3 more days (95% Cl 6.8—
11.8), and those with both
conditions had 10.2 more
days (95% CI 7.7-12.7) than
men without these disorders.

Similarly, women with only
an anxiety disorder had 2.3
additional days of
unemployment (95% CI 0.5—
4.1), those with only a
depressive disorder had 7.2
more days (95% CI 5.4-9.0),
and those with both
conditions had 12.1 more
days (95% CI 10.3-13.9)
compared to women without
these disorders.

13



No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)
4 Pedersen 2022 Denmark 2 A sample of 40-64 years.  Both. 31719 High physical work Registered In the age group of 40-49 Education,
(41) working demands. unemployment years, men with moderate working time
population. 58.4% days. work demands experienced an  arrangement
were Work demands were increase of 1.3 days in (part-time vs.
women. assessed by seven items unemployment (95% CI -0.5 full-time),
(score 0 to 100) and to 3.1), those with high employment

grouped into four levels:
low (0-10), moderate (11—
20), high (21-30),

and very high (>30).

demands saw an increase of
6.9 days (95% Cl 5.1-8.7),
and those with very high
demands had an increase of
3.8 days (95% CI 2.0-5.6) in
comparison to their
counterparts with low work
demands.

Men between 50-64 years
with moderate work demands
had an additional 0.7 days of
unemployment (95% CI -1.1
to 2.5), those with high
demands had 5.2 more days
(95% CI 3.4-7.1), and those
with very high demands
experienced 9.4 additional
days (95% ClI 7.5-11.2)
relative to men with low work
demands.

Women aged 40-49 years
with moderate work demands
faced 0.8 more days of
unemployment (95% CI -1.2
to 2.8), those with high
demands also had 0.8
additional days (95% CI -1.2
to 2.8), and those with very
high demands encountered
4.0 more days (95% CI 2.0—
6.0) compared to those with
low work demands.

Women aged 50-64 years
with moderate work demands
had 3.7 more days of
unemployment (95% CI 1.9—

sector (private
vs. public), body
mass index,
smoking,
physical activity,
history of
treatment for a
disease,
depressive
symptoms, and
survey year.
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No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)
5.5), those with high demands
had 5.3 additional days (95%
Cl 3.5-7.1), and those with
very high demands also had
5.3 more days (95% CI 3.5—
7.1) in comparison to women
with low work demands.
4 Pedersen 2021 Denmark 4 A sample of 40-59 years.  Both. 25293 Level of education. Registered Perceived stress. Education,
(42) working unemployment working time
population. 54.6% Stress perceived from work  days. Men aged 40-49 years with arrangement
were or personal life. work-related stress (part-time vs.
women. experienced an increase of 1.9 full-time),
Perceived stress was days (95% Cl 1.4-2.5) in employment

assessed using two items.

unemployment and those with
both work and personal life-
related stress had an increase
of 18.2 days (95% CI 16.8—
19.7) in comparison to men
without work and personal
life-related stress.

Men aged 50-59 years with
work-related stress
experienced an increase of
21.0 days (95% ClI 19.9-22.0)
in unemployment and those
with both work and personal
life-related stress had an
increase of 16.9 days (95% Cl
15.5-18.3) in comparison to
men without work and
personal life-related stress.

Women aged 40-49 years
with work-related stress
experienced an increase of 5.7
days (95% CI 5.1-6.3) in
unemployment and those with
both work and personal life-
related stress had an increase
of 1.9 days (95% Cl 1.5-2.4)
in comparison to men without
work and personal life-related
stress.

sector (private
vs. public), body
mass index,
smoking, and
survey year.
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No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)

Women aged 50-59 years
with work-related stress
experienced an increase of
10.6 days (95% Cl 10.3-10.8)
in unemployment and those
with both work and personal
life-related stress had an
increase of 13.1 days (95% Cl
12.7-13.4) in comparison to
men without work and
personal life-related stress.

Education

In the age group of 40-49,
men with a lower education
level saw an increase in
unemployment by 3.7 days
(95% CI 3.2-4.2), whereas
their highly educated
counterparts experienced 4.6
days less of unemployment
(95% CI -4.8, -4.3) compared
to those with a medium
education level.

For men between 50-59 years
old, those with a lower
education level had 9.7 more
days of unemployment (95%
Cl19.2-10.2), while the highly
educated had 2.8 days less
(95% CI -3.1, -2.5) relative to
men with a medium education
level.

Women aged 40-49 with a
lower education level
encountered 28.7 additional
days of unemployment (95%
Cl 27.2-30.2), and those with
a higher education level had
9.7 fewer days (95% CI -9.9,
-9.4) compared to women

16



No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)
with a medium education
level.
Women aged 50-59 years
with a lower education level
experienced an increase of
11.1 days in unemployment
(95% CI10.7-11.4), and
those with a higher education
level saw a reduction of 8.0
days (95% CI -8.2, -7.8) in
comparison to women with a
medium education level.
5 Jennen 2022 (44)  The 6 Workers from 45 45-59.2 Both. 1755 Perceived general health, Self-reported HR 1.06 (95% CI 0.68-1.66) Age, sex,
Netherlands companies in years and chronic conditions. unemployment for chronic physical education,
different sectors 27.6% at follow-up. condition, 1.34 (95% CI living alone,
(the Maastricht were Perceived general health 0.48-3.73) for chronic mental ~ physically
Cohort Study). women. was evaluated using a five- condition, and 1.35 (95% ClI demanding work,
point scale. 0.62-2.93) for comorbid psychological
chronic physical and mental job demands,
Self-reported current conditions. decision latitude,
chronic physical and emotional
mental conditions. HR 1.38 (95% CI 0.80-2.41) demands,
for less than good perceived colleagues social
general health. support,
supervisor social
support, working
hours, and
perceived
general health.
6 van de Ven 2022 The 7 A sample of 45-64 years Both. 13254 BMI, and physical and Registered data In the years before to Age, sex, and
(45) Netherlands working mental health. on transition becoming unemployed, educational
individuals (the 44.7% from paid individuals who left level.
Study on were employment to employment experienced an
Transitions in women Physical and mental health ~ unemployment. annual decline in mental
Employment, were assessed using the 12- health by 2.47 points (95% CI
Ability and item Short-Form Health -2.93 to -2.01), a slight
Motivation Survey (SF-12). decrease in physical health by
[STREAM]). 0.41 points (95% CI -0.86 to

BMI was calculated from
self-reported weight and
height.

0.05), and an annual increase
in BMI by 0.49 kg/m? (95%
C10.24-0.73) when

17



No. of
studies

First author and
year of
publication

Country

Study
population

Follow-up
time (years)

Age range
at baseline

Sex

Sample
size (in
analysis)

Exposure

Unemployment

Results

Adjustment for
other covariates

Oude Hengel The
2019 (16) Netherlands

Leijten 2015 (21)  The
Netherlands

7 A sample of
working
individuals
(STREAM).

3 A sample of
working
individuals
(STREAM).

45-64 years.

Mean age
53.8+5.3
years.

45-64 years.

Mean age
534+51
years.

Both.

42.7%
were
women

Both.

43.4%
were
women

9160

8 149

Physical load and
autonomy were assessed
using five items, and
psychological job demands
were assessed using four
items.

Self-reported current
chronic diseases.

Education, physical load,
autonomy, and social
support.

Educational attainment was
categorized into three
levels: low (junior general
secondary or preparatory
secondary vocational),
medium (secondary
vocational or senior

Registered
unemployment.

Self-reported
unemployment
at follow-up.

compared to those who
remained employed.

In the years before the
transition from paid
employment to
unemployment, there were no
differences in physical
workload, psychological job
demands, and autonomy
between individuals
becoming unemployed and
those remaining employed.

HR 1.08 (95% CI 0.85-1.36)
for cardiovascular disease,
1.06 (95% CI 0.83-1.36) for
diabetes, 1.04 (95% CI 0.49—
1.38) for digestive disease,
0.97 (95% CI 0.84-1.12) for
musculoskeletal disorder,
1.78 (95% ClI 1.33-2.38) for
psychological disorder, and
1.03 (95% CI 0.81-1.32) for
respiratory disease.

HR 1.02 (95% CI 0.90-1.15)
for a single chronic condition
and 1.08 (95% CI 0.92-1.27)
for multiple chronic
conditions compared with
those without chronic
illnesses.

HR 1.01 (95% CI1 0.99-1.03)
for 1-year increase in age, and
0.88 (95% CI 0.74-1.06) for
male sex.

HR 1.50 (95% CI 1.20-1.88)
for low education and 1.17
(95% CI 0.94-1.45) for
medium education compared
with high level of education.

Age, sex,
educational
level, marital
status, and other
chronic diseases.

Age, sex,
educational
level, marital
status, physical
load,
psychological
job demands,
lower autonomy,
lower support,
and chronic
diseases
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No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)
general secondary or pre- Estimated HR 1.319 (95% CI  (musculoskeletal,
university), and higher 1.129-1.542) for 12 years or severe headache,
(higher vocational or less education compared to circulator,
university). individuals with higher than respiratory,
12 years of education. digestive,
Physical load and diabetes and
autonomy were assessed HR 0.82 (95% CI 0.68-0.99) psychological).
using five items, while for high physical load, 0.87
psychological job demands (95% CI 0.72-1.06) for high
and support from psychological job demands,
colleagues and/or 1.14 (95% CI 0.95-1.38) for
supervisors were assessed low autonomy, and 1.46 (95%
using four items. Each of Cl 1.22-1.75) for low
these items was based on a support.
five-point Likert scale.
7 Wang 2022 (46) Sweden 14 years. Twins from the 46-64 years.  Both. 23 556 Job demands, job control, Registered Unemployment 1-30 days Sex, education,
national Swedish and social support. unemployment marital status,
Mean 8.7 + Twin Registry, a 51.4% days: 1-30,31-  HR 0.80 (95% CI 0.68-0.94) children living at
5.4 years. nearly complete were The assessment of 365 and more for one-unit increase in job home, type of
registration of all women. psychosocial working than 365 days. demands, 0.91 (95% C10.84— living area, and

twins.

conditions was based on
the Swedish psychosocial
Job Exposure Matrix and
the scores ranged from 1 to
10, which higher scores
indicated lower job
demands, higher job
control and higher social
support.

0.99) for 1-unit increase in
job control, and 1.31 (95% ClI
1.07-1.61) for 1-unit increase
in social support for age
group 46-55 years.

HR 0.55 (95% CI1 0.43-0.71)
for one-unit increase in job
demands, 1.01 (95% CI 0.87—
1.16) for 1-unit increase in
job control, and 1.69 (95% ClI
1.19-2.40) for 1-unit increase
in social support for age
group 56-64 years.

Unemployment 31-365 days

HR 0.93 (95% CI1 0.85-1.01)
for one-unit increase in job
demands, 0.91 (95% CI 0.87—
0.96) for 1-unit increase in
job control, and 0.97 (95% CI
0.88-1.07) for 1-unit increase

sickness absence.
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8-11

De Breij 2020
(47)

Danmark,
Germany,
United
Kingdom, and
the
Netherlands.

Up to 15

A sample of
general
population.

50 years or
older.

Four studies: 1)
Longitudinal
Aging Study
Amsterdam, 2)
Danish
Longitudinal
Study of
Ageing), 3)
English

Both

Danmark
(N=4721),
Germany
(N=1 203),
United
Kingdom
(N=4508),
and the
Netherlands
(N=1 295).

Perceived general health,
functional limitations, and
depression.

Perceived general health
was evaluated using a five-
point scale.

To evaluate functional
limitations, the studies
employed various metrics.
The Dutch and Danish
studies utilized a set of six

Self-reported
unemployment
at follow-up.

in social support for age
group 46-55 years.

HR 0.95 (95% CI 0.82-1.09)
for one-unit increase in job
demands, 0.89 (95% CI 0.83—
0.96) for 1-unit increase in
job control, and 0.94 (95% ClI
0.80-1.10) for 1-unit increase
in social support for age
group 56-64 years.

Unemployment >365 days

HR 0.75 (95% CI1 0.69-0.81)
for one-unit increase in job
demands, 0.88 (95% CI 0.84—
0.92) for 1-unit increase in
job control, and 0.99 (95% ClI
0.90-1.08) for 1-unit increase
in social support for age
group 46-55 years.

HR 0.97 (95% C1 0.85-1.11)
for one-unit increase in job
demands, 0.97 (95% CI 0.90—
1.04) for 1-unit increase in
job control, and 0.92 (95% ClI
0.79-1.07) for 1-unit increase
in social support for age
group 56-64 years.

HR for less than good
perceived general health was
1.72 (95% CI 1.45-2.04) for
Danmark, 1.46 (95% CI 0.90—
2.38) for Germany, 1.72 (95%
Cl 1.27-2.33) for United
Kingdom and 1.58 (95% ClI
0.80-3.10) for the
Netherlands.

HRs for functional limitations
were 1.32 (95% CI1 0.79-
2.21) for Danmark, 0.88 (95%

Age, sex,
education,
partner status,
number of
working hours,
year, and region.
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No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)
Longitudinal items, the English study Cl1 0.47-1.64) for Germany,
Study of ageing, applied five items, while 1.59 (95% CI 0.65-3.94) for
and 4) German the German study United Kingdom and 1.01
Ageing Survey. measured using 10 items (95% CI 0.41-2.50) for the
from the SF-36 scale. Netherlands.
For assessing depressive HRs for depression were 2.30
symptoms, the Dutch study (95% CI 1.75-3.04) for
incorporated 20 items, the Danmark, 0.72 (95% CI 0.30—
English study 8 items, and 1.71) for Germany, 1.58 (95%
the German study 15 items Cl 1.05-2.38) for United
from the Centre for Kingdom and 0.93 (95% ClI
Epidemiologic Studies 0.28-3.07) for the
Depression Scale. In the Netherlands.
Danish study, data on
depression relied on self-
reports of physician-
diagnosed depression or
instances of depression
occurring in the preceding
year.
12 Harber-Aschan Sweden >2 A random sample  50-62 years.  Both. 10 416 Sex, educational level, Registered HR 1.20 (95% CI 1.04-1.39) Age, sex,
2020 (17) of general marital status, occupational ~ unemployment for single, divorced or education,
population. 53% were class, financial strain, at follow-up. widowed compared with marital status,
women. limiting long-standing married or in registered country of birth,

illnesses and common
mental disorders.

Educational attainment was
categorized into three
levels: basic (completing
up to 9th grade), secondary
(completing up to 12th
grade), and higher
education (university).

Common mental
disorders were assessed
using the 12-item General
Health Questionnaire
(score >4).

Data on limiting long-
standing illness was based

partnership.

HR 1.29 (95% CI 1.08-1.55)
for born outside Sweden and
0.90 (95% CI 0.76-1.05) for
female sex.

HR 1.07 (95% CI 0.83-1.37)
for primary education and
1.12 (95% CI1 0.93-1.36) for
secondary education
compared with higher
education.

Estimated HR 1.101 (95% ClI
0.947-1.282) for primary or
secondary education
compared with higher
education.

occupational
class, financial
strain,
employment
condition and
presence of
physical and
mental condition.
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No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)
on self-reported health
problems limiting the HR 1.31 (95% CI 1.06-1.62)
ability to work or do other for intermediate non-manual
daily activities. occupations, 1.86 (95% ClI
1.45-2.38) for low non-
Financial strain was manual and 1.77 (95% CI
defined as borrowing 1.37-2.29) for manual
money from family/friends compared with high non-
to afford food or rent in the manual occupations.
past year.
HR 1.30 (95% CI 1.01-1.69)
for financial strain.
HR 1.00 (95% CI 0.83-1.22)
for long-standing illness only,
1.70 (95% CI 1.36-2.15) for a
common mental disorder
only, and 0.96 (95% CI 0.66—
1.41) for comorbid limiting
long-standing illnesses and
common mental disorder
compared with those without
both conditions.
13 Chen 2019 (20) Canada 510 12. A random sample  50-62 years.  Both. 51 627 Sex, education, marital Registered Subdistribution HR 1.193 Age, sex, marital
of general status, immigrant status, nonemployment.  (standard error [SE] 0.067, P status, education,
Mean 5.7 population. Mean age 46.6% income, activity <0.001) for men compared to immigrant status,
years. 54.9 years. were (functional) limitations, a It was defined as  women. self-employed,
women. decline in general health annual earning family size,
within a year, and self- less than $1000 HR 1.064 (SE 0.100) for individual

reported physician-
diagnosed chronic
diseases.

Educational attainment was
categorized into three
levels: high school or less
(completing up to 12th
grade), post-secondary, and
university.

Activity limitations were
defined as difficulty in
hearing, vision,
communication, walking,

and receiving no
employment or
retirement
income.

couples and 0.964 (SE 0.166)
for lone parents compared to
singles.

HR 0.936 (SE 0.056) for high
school or less education and
1.120 (SE 0.100) for
university education
compared to post-secondary
education.

Estimated HR 0.883 (SE
0.056) for high school or less
vs. higher education (post-
secondary or university).

income, other
family income,
private pension
contributions,
year of survey,
and province.
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No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)

stair climbing, bending,
learning, or related actions,
caused by a physical or
mental problem lasted or is
anticipated to last 6 months
or longer.

HR 1.236 (SE 0.093, P
<0.001) for immigrant
compared to Canadian-born.

HR 0.563 (SE 0.021, P
<0.001) for log of individual
income, 1.049 (SE 0.016, P
<0.001) for log of other
family income, and 0.881 (SE
0.01, P <0.001) for log of
private pension contributions.

HR 1.392 (SE 0.111, P
<0.001) for drop in general
health within a year.

HR 1.120 (SE 0.065, P <0.01)
for activity limitations
without health change and
1.734 (SE 0.160, P <0.001)
for activity limitations
combined with drop in health
compared to those with no
activity limitations.

Sex did not influence the
relationship between activity
limitations and
nonemployment. Nonetheless,
those with activity limitations
and a decline in overall
health, but possessing a
university degree, had a
reduced risk of
nonemployment compared to
those without activity
limitations and only post-
secondary education (HR
0.675, SE 0.173, P <0.01).

Compared to individuals
without any chronic
condition, HR was 0.865 (SE
0.161) for respiratory diseases
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14

Porru 2019 (48)

11 European
countries
(SHARE
study): Austria,
Belgium,
Denmark,
France,
Germany,

A random sample  50-64 years.

of general

population. Mean age
55.0 years.

The sampling

designs varied

from simple

random selection

Both. 5263

41.8%
were
women

Depressive symptoms.

The evaluation of
depressive symptoms was
conducted through the 12-
item EURO-D scale, and a
score of four or more

Self-reported
unemployment
at follow-up.

alone. It increased to 1.271
(SE 0.139, P <0.01) when
respiratory and
musculoskeletal disorders
coexisted. For cardiovascular
diseases alone, the HR was
1.147 (SE 0.136), which rose
to 1.243 (SE 0.113, P <0.001)
when combined with
musculoskeletal disorders.
Mental disorders had an HR
of 1.165 (SE 0.213), but when
co-occurred with
musculoskeletal disorders, it
increased to 1.570 (SE 0.153,
P <0.001). Diabetes alone
presented an HR of 1.207 (SE
0.294), and in conjunction
with cardiovascular diseases,
had an HR of 1.334 (SE
0.174, P <0.01).
Musculoskeletal disorders
alone had an HR of 1.160 (SE
0.092, P <0.05), but when
associated with other
conditions (excluding
respiratory, cardiovascular,
diabetes, mental, and
digestive diseases), it
increased to 1.424 (SE 0.139,
P <0.001). Digestive diseases
alone showed an HR of 1.051
(SE 0.285), which slightly
increased to 1.170 (SE 0.133)
when paired with
musculoskeletal disorders.

Hazard ratio 1.21 (95% Cl
0.86-1.70) for total sample,
1.37 (95% C1 0.81-2.31) for
men and 1.10 (95% C1 0.70-
1.72) for women.

Age, sex,
education,
marital status,
time pressure,
job control, and
job rewards.
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No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)
Greece, Italy, of households to indicated a potential risk
Spain, Sweden, multistage for depression.
Switzerland, sampling
and the designs.
Netherlands
14 Reeuwijk 2017 11 European 6 A random sample  50-64 years.  Both. 5273 Perceived general health, Self-reported Cause-specific Cox hazard Age, sex,
(49) countries of general assessed by using a 5-point  unemployment ratio was 1.43 (95% CI 1.04—  education,
(SHARE study) population. Mean age 43.8% scale. at follow-up. 1.97) for moderate or poor marital status,
55.3+3.6 were heath compared with good or  and welfare state
years. women. excellent general health. regime.
Fine & Gray subdistribution
hazard ratio was 1.32 (95%
CI 0.96-1.83) for moderate or
poor health.
14 Kouwenhoven- 11 European 6 A random sample  50-64 years.  Both. 5182 Self-reported stroke, heart Self-reported OR 1.17 (95% C1 0.65-2.09) Age, sex,
Pasmooij 2016 countries of general disease and diabetes unemployment for diabetes, 0.91 (95% ClI education,
(50) (SHARE study) population. Mean age 44.9% diagnosed by a physician. at follow-up. 0.46-1.82) for heart disease marital status,
55.4 + 3.6 were and 1.36 (95% CI 0.41-4.53) and European
years. women. for stroke. region.
The estimated OR 1.005
(95% ClI 0.553-1.825) for
cardiovascular disease (heart
disease or stroke).
14 Robroek 2013 11 European 4 A random sample  50-64 years.  Both. 4923 Perceived general health, Self-reported HR 1.21 (95% CI 0.84-1.76) Age, sex,
(11) countries of general assessed by using a 5-point  unemployment for less than good perceived education,
(SHARE study) population. Mean age 44% were scale. at follow-up. general health, 1.07 (95% CI marital status,
552+35 women 0.79-1.46) for overweight, perceived
years. BMI was based on self- 1.36 (95% CI 0.94-1.99) for general health,
reported height and weight obesity, 1.84 (95% CI 1.13— BMI, lack of

and grouped into normal
(<25 kg/m?), overweight,
(>25-<30 kg/m?) and
obese (>30 kg/m?).

Smoking was grouped into
never, past, and current.

Lack of moderate or
vigorous physical activity
was based on self-reported

3.01) for lack of physical
activity, 1.10 (95% CI 0.74—
1.64) for excessive alcohol
use, 1.43 (95% CI1 1.05-1.96)
for low job control, 1.63
(95% CI 1.24-2.15) for low
job rewards, 0.84 (95% CI
0.60-1.17) for past smoking,
1.08 (95% C1 0.78-1.49) for
current smoking, 0.86 (95%
ClI 0.65-1.13) for physically

physical activity,
excessive alcohol
intake, low job
control and low
job rewards.
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No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)
activity less than once a demanding job, 0.82 (95% ClI
week. 0.63-1.08) for high time
pressure, 1.32 (95% C1 0.89-
Excessive alcohol use was 1.96) for low job control in
defined as intake of >2 combination with high
glasses of alcohol demands, and 1.49 (95% CI
beverages >5 days a week 1.14-1.95) for effort-reward
in the past 6 months. imbalance.
Psychosocial factors at
work were assessed by
some items of the Job
Content Questionnaire. Job
control was assessed by
two items and job rewards
by five items. Physically
demanding job and time
pressure were assessed by
a single 4-point scale.
15 Sundstrup 2018 Denmark 4t06 A sample of 49-63 years.  Both. 5076 Age and self-reported Registered HR 0.98 (95% CI 0.95-1.00) Age, sex,
(19) middle-aged lifetime physical workload ~ unemployment. for 1-year increase in age. socioeconomic
people living in Mean age 30% were factors. position,
the eastern parts 543+3.8 women. HR 1.19 (95% CI 0.99-1.42) psychosocial
of the country. years. Physical work demands for moderate physical work

over a lifetime were
categorized into four
levels: low, moderate,
high, and very high.

Specific workload factors
included: 1) lifting or
moving heavy objects or
individuals, 2) performing
repetitive tasks for the
majority of work hours, 3)
operating tools that
produce hand vibrations,4)
exerting force to pull or
push substantial weights,
5) frequent twisting or
bending of the back, 6)
being in environments with
dust from various sources
such as cement, demolition

demands, 1.15 (95% CI1 0.95-
1.40) for high demands and
1.23 (95% C1 0.96-1.57) for
very high demands compared
to low work demands
(sedentary work).

HR 1.52 (95% CI 1.20-1.93)
for short-time (<10 years) and
HR 1.22 (95% CI 1.00-1.49)
for long-time >20 years)
exposures to repetitive
movements.

HR 1.53 (95% CI 1.20-1.95)
for short-time and 1.40 (95%
Cl 1.09-1.79) for long-time
exposures to dust.

environment
(quantitative
demands,
emotional
demands,
decision
authority, work
pace, role
conflicts,
rewards, and
possibilities for
development),
lifestyle factors
(physical
activity, BMI,
and smoking),
chronic diseases
(back disease,
cancer, and
chronic
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16

17

Thielen 2014 (15)

Bethge 2012 (51)

Denmark 2 A random sample
of general

population.

Germany 1 A random sample
of white-collar
workers who
were registered

in the German

40-50 years.

45-59 years.

Mean age
50.9+4.1
years.

Both.

49.8%
were
women.

Both.

44.1%
were
women.

5785

1036

sites, mineral fibers, wood,
and biological materials, 7)
welding smoke, and 8)
diesel fumes.

Physical work demands,
and depressive symptoms.

Registered
unemployment.

Physical work demands
were assessed using four
items.

Depressive symptoms were
assessed using the 10-item
Major Depression
Inventory.

Work ability. Self-reported
unemployment
It was assessed by the 7- at follow-up.

item work ability index.

HR 1.56 (95% CI 1.24-1.95)
for frequent twisting or
bending of the back for less
than 10 years.

Other workload factors were
not significantly associated
with unemployment.

Odds ratio 1.45 (95% ClI
1.08-1.95) for moderate and
2.17 (95% CI 1.57-2.98) for
high work demands compared
to low demands.

OR 1.02 (95% CI 0.80-1.28)
for depressive symptoms
score 3-8, 2.08 (95% CI 1.54—
2.80) for depressive
symptoms score 9-19, and
1.99 (95% CI 1.22-3.26) for
depressive symptoms score
>19 compared to depressive
symptoms score <3.

Estimated OR 1.406 (95% ClI
1-183-1.672) for depressive
symptoms score 3 or higher.

OR 1.63 (95% CI1 1.27-2.08)
for physical demands only,
1.93 (95% CI 1.40-2.66) for
depressive symptoms (score
>8) only, and 3.09 (95% ClI
2.21-4.31) for joint physical
demands and depressive
symptoms compared to low
demands and depressive
symptoms score <9).

OR was 1.1 (95% CI1 0.5-2.5)
for moderate and 4.6 (95% CI
2.2-9.5) for poor work ability
compared with good/excellent
work ability.

depression or
anxiety),
previous long-
term sick leave.

Age, sex, marital
status, vocational
education,
alcohol
consumption,
smoking,
obesity, back
pain and
depressive
symptoms.

Unadjusted
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studies year of time (years) population at baseline size (in other covariates

publication analysis)
Pension
Insurance Fund.

18 Park 2012 (52) South Korea 2 A random sample 45 years or Both. 3300 Perceived general health, Self-reported OR 1.18 (95% C1 0.60-2.35) Age, marital
of general older. assessed by using a 5-point  unemployment for men and 0.77 (95% ClI status, education,
population. 35.9% scale. at follow-up. 0.46-1.30) for women for type of health

were poor perceived general health  insurance,
women. Depression was defined as compared with moderate to household
a score >4 on the 10-item excellent health. income,
Center for Epidemiological and type of
Studies Depression Scale. OR 1.09 (95% C10.62-1.93) employment
for men and 1.01 (95% ClI contract.
The instrumental activities 0.63-1.63) for women for
of daily living included depression.
seven items for common
everyday activities. Estimated OR 1.042 (95% ClI
0.724-1.501) for both sexes
combined.
OR 0.92 (95% CI 0.46-1.85)
for men and 1.61 (95% CI
0.86-2.99) for women for
traffic accident injury.
OR 0.88 (95% CI 0.42-1.80)
for men and 0.98 (95% CI
0.39-2.46) for instrumental
activities of daily living
disability.
For daily activity limitations,
the estimated OR 0.917 (95%
Cl10.518-1.623) for both
sexes combined.
19 Leino-Arjas 1999  Finland 4 Male blue-collar ~ 40-59years  Men 586 High alcohol consumption  Self-reported Multivariable ORs: Age, marital

(53)

workers from 11
construction
companies.

was defined as the upper
10% of the distribution of
alcohol intake.

BMI was based on self-
reported weight and height.

unemployment
lasting longer
than 24 months
during the
follow-up.

OR 1.12 (95% CI 0.62-2.03)
for workers aged 45-49 years,
2.00 ((95% CI 1.08-3.71) for
workers aged 50-54 years,
and 1.39 ((95% CI 0.55-3.52)
for workers aged 55-59 years
compared with those aged 40-
44 years.

status, previous
unemployment,
spending three
years or less in
the current job,
BMI, smoking,
high alcohol
consumption,
frequent stress
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No. of Firstauthorand  Country Follow-up Study Age range Sex Sample Exposure Unemployment  Results Adjustment for
studies year of time (years) population at baseline size (in other covariates
publication analysis)

Self-reported currently
having a disease diagnosed
by a physician.

Infrequent physical
exercise was defined as
less than once a week for at
least half an hour.

OR 1.84 (95% CI1 1.09-3.12)
for unmarried, separated, or
widowed compared with
married or cohabiting.

OR 3.09 (95% CI 1.88-5.08)
for spending three years or
less in the current job.

OR 1.98 (95% CI 0.99-3.97)
for past smoking and 2.58
(95% ClI 1.42-4.69) for
current smoking.

OR 2.11 (95% CI 1.05-4.25)
for high alcohol intake.

OR 2.35 (95% CI 1.26-4.36)
for BMI <23 kg/m? and 1.71
(95% CI 0.96-3.02) for BMI
>29 kg/m? compared with
BMI 23-29 kg/m2,

OR 7.75 (95% CI 1.51-39.93)
for mental disorder.

OR 1.99 (95% CI 1.01-3.93)
for skin disease.

Age-adjusted ORs:

OR 1.37 (95% C10.89-2.11)
for infrequent physical
exercise.

OR 1.39 (95% C1 0.84-2.30)
for cardiovascular disease,
1.22 (95% CI 0.79-1.89) for
musculoskeletal disorder,
1.25 (95% CI1 0.71-2.21) for
respiratory disease, and 1.42
(95% CI 0.45-4.53) for
neoplasms.

symptoms,
mental disorder,
and skin disease.
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Supplementary Table S3: The quality assessment (risk of bias)

No.of _ Firstauthor, year (reference no.) Selection  Performance Detection _ Confounding _ Attrition
itumes Carlsson 2024 (54) @) @) Q o @)
1 Carlsson 2023 (39) @) Q @) O @)
2 Runge 2024 (13) & Runge 2023 (43) ® ® @) Q O
3 Saarinen 2024 (36) [ ) @) Q @) @)
3 Kujanpaa 2022 (37) O O ' ' O
3 Rossi 2021 (38) @) @) Q @) @)
Y Smmanpeemme ¢ 0 @ O O
5 Jennen 2022 (44) [ ) @) O Q @)
6 van de Ven 2022 (45)& Oude Hengel

6 Leien 2015 21 8 8 8 8 8
7 Wang 2022 (46) O O @) O @)
811  De Breij 2020 (47), the Danish study @) O O O O
811  De Breij 2020 (47), the Dutch study @) @) O O O
811 De Breij 2020 (47), the English study @) @) @) @) O
8-11 De Breij 2020 (47), the German study ' O O O '
12 Harber-Aschan 2020 (17) @ @) Q @) @)
13 Chen2019 (20) O @) @) @) O
Y Gmimiig™ O 0 0 0 O
14 Robroek 2013 (11) O @) O @) @)
15 Sundstrup 2018 (19) [ O @) @) @)
16 Thielen 2014 (15) O @) @) @) @)
17 Bethge 2012 (51) ' ' O ' O
18 Park 2012 (52) @) O O O @)
19 Leino-Arjas 1999 (53) 9) @) O O O

Low risk '
Moderate risk O
High risk '
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Supplementary Table S4: The risk of performance bias.

No. of First author, year (reference no.) Overall BMI Smoking, Occupational  Work ability, Metabolic  Medical
studies physical factors perceived health,  syndrome conditions
activity and perceived
stress

1 Carlsson 2024 (54) O O
1 Carlsson 2023 (39) '
2 Runge 2024 (13) & Runge 2023 (43) O O O ' O
3 Saarinen 2024 (36) ' '
3 Kujanpéd 2022 (37) O O
3 Rossi 2021 (38) ' '
4 Pedersen 2023 (40), Pedersen 2022 (41)

& Pedersen 2021 (42) O O O O
5 Jennen 2022 (44) O O O
6 van de Ven 2022 (45) & Oude Hengel

2019 (16) O O O O
6 Leijten 2015 (21) O O O
7 Wang 2022 (46) O O
8-11 De Breij 2020 (47), the Danish study O O '
8-11 De Breij 2020 (47), the Dutch study O O O
8-11 De Breij 2020 (47), the English study O O O
8-11 De Breij 2020 (47), the German study O O O
12 Harber-Aschan 2020 (17) O O
13 Chen 2019 (20) O O O
14 Porru 2019 (48), Reeuwijk 2017 (49) &

Kouwenhoven-Pasmooij 2016 (50) O O O
14 Robroek 2013 (11) O O O O O
15 Sundstrup 2018 (19) O O
16 Thielen 2014 (15) O O O
17 Bethge 2012 (51) ' '
18 Park 2012 (52) O O O
19 Leino-Arjas 1999 (53) O O

Low risk '
Moderate risk O
High risk '
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