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Objectives The aim of this study was to investigate the effect of ill health and socioeconomic status on labor

force exit due to unemployment, early retirement, disability pension, or becoming economically inactive. A
secondary objective was to investigate the effect of ill health and socioeconomic status on return to work.

Methods A representative sample of the Dutch working population (N=15 152) was selected for a prospective

study with ten years follow-up (93 917 person-years). Perceived health and individual and household characteristics were measured at baseline with the Permanent Quality of Life Survey (POLS) during 1999–2002. Statistics
Netherlands ascertained employment status monthly from January 1999 to December 2008. Cox proportional
hazards analyses were used to determine the factors that predicted labor force exit and return to work.

Results Ill health increased the likelihood of labor force exit into unemployment [hazard ratio (HR) 1.89],

disability pension (HR 6.39), and early retirement (HR 1.20), but was not a determinant of becoming economically inactive (HR 1.07). Workers with low socioeconomic status were, even after adjusting for ill health, more
likely to leave the labor force due to unemployment, disability pension, and economic inactivity. Workers with
ill health at baseline were less likely to return to work after unemployment (HR 0.75) or disability pension (HR
0.62). Socioeconomic status did not influence re-employment.

Conclusions Ill health is an important determinant for entering and maintaining paid employment. Workers with

lower education were at increased risk for health-based selection out of paid employment. Policies to improve
labor force participation, especially among low socioeconomic level workers, should protect workers with health
problems against exclusion from the labor force.

Key terms disability pension; early retirement; return to work; unemployment.

In many industrialized countries, the population is ageing due to increasing life expectancy and falling birth
rates (1). These demographic changes are bringing
about a shift in the ratio of workers to retirees that will
lead to a relative shortage of active workers (2). As a
consequence, it is important to increase labor force participation. In the Netherlands, policies are developed to
promote re-employment of non-employed persons. In
addition, measures are undertaken to encourage older
workers to remain in the labor force longer. Clearly,
the success of these policies will depend on having a
better understanding of the particular role of health on
entering and remaining in paid employment.

There is ample evidence that ill health may cause
exit from the labor force (3–7). The association between
health and employment may not be similar across all
socioeconomic groups (8). Although life expectancy
is increasing, it is not equally distributed in society.
Persons with a lower level of education, a lower occupational class, or a lower level of income tend to die at a
younger age and have, within their shorter lives, a higher
prevalence of all kinds of health problems. This leads
to large differences between socioeconomic groups in
the number of years a person can expect to live in good
health. As a result, individuals with a low socioeconomic
status are more likely to be faced with health problems
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before the retirement age. In addition, there may be differences between socioeconomic groups with respect to
the pathway that a person with health problems takes out
of the workforce. Workers may leave the workforce due
to unemployment, early retirement, disability pension,
or by becoming economically inactive.
Among those employed, the risk of exclusion from
working life as a result of disability pension varies
considerably by education, occupation, and income. A
low level of education, occupational status, and income
seem to be strong determinants of disability in both
genders (9–14). A recent Norwegian study (15) showed
that there was a socioeconomic gradient in disability
pension corresponding to socioeconomic gradients in
health. However, ill health seemed to account for only
a small part of the increased risk of disability pension
among those with a low educational level.
Van den Berg et al’s systematic review (16) showed
that poor health was an important factor in early retirement. A longitudinal study based on five annual waves
of the European Household Panel Survey showed that
socioeconomic status influenced the effects of health on
transitions between paid employment and various forms
of non-employment. Poor health was a risk factor for
becoming unemployed or retiring early, especially among
highly educated workers (17). A cross-sectional study
among older employees in the healthcare sector in Sweden showed that economic incentives and legal regulations were important factors for older workers in planning
their retirement and their beliefs as to whether they were
able and wanted to work until 65 years or beyond (18).
After exiting the labor force, a substantial proportion
of subjects may return to work. The likelihood of reemployment may also depend on health, socioeconomic
status, and the pathway through which a person left the
labor force. Few studies have explored the influence of
ill health and socioeconomic status on the re-employment of persons who left the workforce (19–21).
Against this background, the aim of this study was
to investigate the effect of ill health and socioeconomic
position on labor force exit due to unemployment, early
retirement, disability pension, or becoming economically inactive. The secondary aim of this study was to
investigate the effect of ill health and socioeconomic
position on re-employment after an individual has left
the workforce through one of these four mechanisms.

Methods
Study population
The study population was based on an annual Statistics
Netherlands’ national survey, the Permanent Survey on

Living Conditions (POLS), carried out in the period
1999–2002. The POLS response rate was approximately
60–65% each year for questionnaires with complete
information. The POLS was conducted among a random sample of the non-institutionalized population in
the Netherlands (22). During the four consecutive years
(1999–2002), in total 39 220 persons participated. First,
the POLS data were enriched with information on main
components of income (ie, social benefits, pensions,
and gross wages) derived from Dutch tax registers and
stored in a huge omnibus database, the so-called Sociaal
Statistisch Bestand (SSB) of Statistics Netherlands. Second, the POLS data were longitudinally matched with
the SSB information on the main source of income for
each subsequent month during a follow-up period of ten
years (1999–2008). For the purposes of this study, we
selected 15 152 individuals aged between 18–64 years
who were in paid employment for >12 hours per week
in the Netherlands at the time of the health survey. The
total follow-up time comprised 93 917 person-years. In
the Netherlands, there are no possibilities by law or in
collective labor agreements to officially retire before the
age of 50. Thus, for the analyses on early retirement, the
study population was further restricted to those individuals aged between 45–64 years at the time of the health
survey who were continuously employed or left the
labor force due to early retirement during the follow-up
period of the study (N=3751).
Sociodemographic variables
The POLS comprised questions on individual and household characteristics, perceived health, and employment
status. Individual characteristics included age, sex, and
education. Household characteristics included marital status and household composition. Additionally, the
enrichment of POLS with income components provided
proxies for both gross personal and household income
for the employees at the baseline measurement. Persons
were classified according to their level of educational
attainment into low (pre-primary, primary, and lower secondary), intermediate (upper-secondary) and high (postsecondary) education. Information on marital status was
used to distinguish individuals married or living together
from others. Household and personal income were categorized into four percentile groups (<25 th, 25–50th,
50–75th, >75), relative to the income distribution of the
study sample. If the personal income of a subject was
>75% of the household income, the subject was defined
as the breadwinner within the household.
Health measure
Self-reported health was measured with one general
question asking individuals to rate their overall health
Scand J Work Environ Health 2013, vol 39, no 2
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on a five-point scale. The five answer categories were
“very good”, “good”, “fair”, “poor” and “very poor”.
Those reporting less than “good health” were defined
as having a poor health (23).

household characteristics and perceived health at baseline. Variables were coded in such a manner that a HR
>1 indicated an increased likelihood of re-employment.

Employment status

Results

Statistical analysis

Cumulative Survival, %

To calculate rates of displacement from the workforce,
the number of displacements were divided by personyears at risk in the study population.
The effect of ill health and socioeconomic characteristics on labor force exit due to unemployment, disability pension, early retirement, or becoming economically
inactive was investigated with Cox proportional hazards
analysis. A person was censored at the moment the
person reached the statutory retirement age of 65 years,
1,00 started with education, at the end
died, left the country,
of the follow-up period (December 2008), or at first
exit from the labor market. Independent factors were
individual and household
characteristics and perceived
0,95
health. Variables were coded in such a manner that a
hazard ratio (HR) >1 indicated an increased likelihood
of labor force exit. Interactions between socioeconomic
status (education 0,90
or income) and health were of specific
interest. The Cox proportional hazards analyses were
conducted in two steps; the first model included health
and demographic 0,85
variables while the second model additionally adjusted for socioeconomic variables.
Determinants of re-employment after leaving the
workforce due to0,80
unemployment or disability pension
were also investigated with Cox proportional hazards
analysis. At the end of the follow-up period (December
2008), all persons who had not re-entered the labor force
0,75
were censored. Independent
factors were individual and
0
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The study population consisted of 15 152 Dutch employees with a follow-up time of 93 917 person-years. Figure
1 shows that becoming economically inactive was the
most prevalent pathway out of the labor force (N=2411;
25.67 per 1000 person-years), followed by unemployment (N=1264; 13.46 per 1000 person-years) and early
retirement (N=961; 10.23 per 1000 person-years). Leaving the labor force due to disability pension was the less
frequent route (N=398; 4.24 per 1000 person-years).
Table 1 shows that a low educational level [HR
1.64, 95% confidence interval (95% CI) 1.38–1.94],
low personal income (HR 1.73, 95% CI 1.41–2.13) and
poor health (HR 1.89, 95% CI 1.63–2.18) increased the
likelihood of becoming unemployed. In the multivariate
model, education and income both had an independent
influence on the likelihood of becoming unemployed.
In addition, older workers and breadwinners (personal
income >75% of household income) were more likely
to become unemployed, whereas workers living with a
partner were less likely to leave the labor force due to
unemployment.

1,00

0,95
Cumulative Survival, %

Information on employment status was derived from
the Dutch tax register as provided by Statistics Netherlands. Employment status was divided into five mutually
exclusive categories: employment, unemployment, early
retirement, disability pension, and economic inactivity.
Employed persons had their main source of income
through paid employment or having their own business.
Unemployed persons received unemployment benefits or
social security benefits. Persons with a disability pension
received a disability pension for >50% of their personal
income. Early-retired persons received a pension as their
main source of income before they reached the age of
65 years. Economically inactive persons did not have a
personal income or benefits.
Re-employment was defined as becoming employed
for >3 months after a period of non-employment (unemployment, disability pension, early retirement, or economic inactivity) of >1 month.
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Figure 1. Labor force exit due to disability pension, early retirement,
unemployment or becoming economically inactive in a dynamic cohort
with enrolment during 1999–2002 and follow-up until 2008 in the
Netherlands.
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Table 1. Cox proportional hazards analysis of the influence of individual characteristics and self-perceived health on the likelihood of
unemployment among persons who were continuously employed or became unemployed (N=11 382) during a follow-up period of ten
years. [HR=hazard ratio; 95% CI=95% confidence interval.]
Model 1 a Univariate
Perceived poor health
Age (years)
18–34
35–44
45–54
55–64
Female
Married/living together
Educational level
High
Intermediate
Low
Personal income
>75%
75–50%
50–25%
<25%
Personal share of household income
≥75%

Model 2 b Multivariate

Model 3 c Multivariate

N

%

HR

95% CI

HR

95% CI

HR

95% CI

1329

12

2.07

1.81–2.38

1.99

1.73–2.28

1.89

1.63–2.18

4311
3859
2810
402
4568
9667

38
34
25
4
40
85

1
0.76
1.02
2.47
1.26
0.65

0.66–0.87
0.89–1.17
1.96–3.11
1.13–1.41
0.57–0.75

1
0.76
0.99
2.40
1.24
0.69

0.66–0.87
0.86–1.14
1.91–3.03
1.11–1.39
0.60–0.79

1
0.76
1.01
2.30
1.09
0.74

0.65–0.88
0.86–1.17
1.80–2.92
0.95–1.25
0.63–0.87

3186
5621
2532

28
49
22

1
1.21
1.95

1.05–1.40
1.67–2.28

1
1.09
1.64

0.94–1.27
1.38–1.95

1
1.08
1.39
1.95

0.91–1.28
1.18–1.63
1.67–2.29

1
0.98
1.21
1.73

0.82–1.17
1.00–1.47
1.41–2.13

1.13

1.00–1.27

1.23

1.07–1.42

3735

33

All variables separately (unadjusted model).
b Adjusted for health and demographic variables.
c Adjusted for health, demographic variables, and socioeconomic indicators.
a

Similarly to unemployment, a low educational level
(HR 1.47, 95% CI 1.08–2.00) and a low personal income
(HR 1.57, 95% CI 1.07–2.29) increased the likelihood
of labor force exit due to disability pension (table 2).
In addition, females (HR 1.57, 95% CI 1.24–2.0.) and
older workers (HR 8.29, 95% CI 5.92–11.63) also had
an increased likelihood of exiting the labor force for this
reason. Poor health had the largest influence (HR 7.00,
95% CI 5.73–8.55, multivariate model 2) on leaving the
labor force, which was reduced slightly after adjusting
for socioeconomic status (HR 6.39, 95% CI 5.20–7.86,
multivariate model 3).
Table 3 shows that a low educational level (HR 1.33,
95% CI 1.10–1.61) and poor health (HR 1.20, 95% CI
1.02–1.41) increased the likelihood of labor force exit
due to early retirement, whereas a low income decreased
the likelihood of early retirement (HR 0.55, 95% CI
0.42–0.71). Older workers, females, workers living with a
partner, and breadwinners were more likely to retire early.
The majority of persons who left the workforce subsequently became economically inactive. The likelihood
of becoming economically inactive was increased by a
low educational level (HR 1.44, 95% CI 1.26–1.63) and
low income (HR 2.08, 95% CI 1.78–2.43). However,
health did not influence the likelihood of becoming
economically inactive (table 4). Workers who were
not living with a partner, females, and younger (18–34
years) and older (55–64 years) age groups, were more
likely to leave the labor force for economic inactivity.

For every pathway out of the labor force (unemployment, disability pension, early retirement, economic
inactivity), interactions between socioeconomic status
(education or income) and health did not contribute statistically significantly to the model (data not shown). These
results suggest that the effects of poor health on labor
force exit were not influenced by socioeconomic status.
Of the 5034 employees who left the labor force, 3070
persons re-entered the labor force during the follow-up
period of the study. Figure 2 shows that economically
inactive (N=1887; 540 per 1000 person-years) and
unemployed persons (N=931; 425 per 1000 personyears) were more likely to re-enter the workforce than
persons with a disability pension (N=178; 136 per 1000
person-years) or early-retired persons (N=74; 20 per
1000 person-years, data not shown). Figure 2 also shows
that the likelihood of re-employment was highest among
persons who recently left the labor force and decreased
with increasing duration of the non-employment period
down to approximately zero after seven years of nonemployment.
Table 5 shows that the likelihood of re-entering the
labor force gradually declined with increasing age. A poor
health negatively influenced re-employment after unemployment or disability pension, but did not influence reemployment after being economically inactive. Married
persons were more likely to re-enter paid employment
after disability pension and less likely to re-enter paid
employment after being economically inactive.
Scand J Work Environ Health 2013, vol 39, no 2
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Table 2. Cox proportional hazards analysis of the influence of individual characteristics and self-perceived health on the likelihood of
disability pension among persons who were continuously employed or left the labor force for disability pension (N=10 516) during a
follow-up period of ten years. [HR=hazard ratio; 95% CI=95% confidence interval.]
Model 1 a Univariate
Perceived poor health
Age (years)
18–34
35–44
45–54
55–64
Female
Married/living together
Educational level
High
Intermediate
Low
Personal income
>75%
75–50%
50–25%
<25%
Personal share of household income
≥75%

Model 2 b Multivariate

N
1279

%
12

HR
8.61

95% CI
7.07–10.48

HR
7.00

95% CI
5.73–8.55

3903
3600
2630
383
4201
8979

37
34
25
4
40
85

1
1.17
2.77
10.73
1.62
0.67

0.87–1.57
2.12–3.62
7.77–14.82
1.33–1.97
0.52–0.86

1
1.05
2.23
7.92
1.66
0.75

0.78–1.42
1.71–2.92
5.70–11.0
1.36–2.03
0.58–0.97

2992
5209
2265

29
50
22

1
1.16
2.25

3433

33

Model 3 c Multivariate
HR
6.39

95% CI
5.20–7.86

1

1.57
0.79

1.24–2.01
0.59–1.06

0.89–1.51
1.72–2.95

1
1.09
1.47

0.82–1.44
1.08–2.00

1
1.34
1.81
1.84

0.99–1.82
1.35–2.42
1.36–2.48

1
1.28
1.57
1.57

0.92–1.78
1.11–2.21
1.07–2.29

1.10

0.90–1.36

1.12

0.87–1.45

All variables separately (unadjusted model).
b Adjusted for health and demographic variables.
c Adjusted for health, demographic variables, and socioeconomic indicators.
a

Table 3. Cox proportional hazards analysis of the influence of individual characteristics and self-perceived health on the likelihood of early
retirement among persons who were ≥45 years old and continuously employed or left the labor force for early retirement (N=3751) during
a follow-up period of ten years. [HR=hazard ratio; 95% CI=95% confidence interval.]
Model 1 a Univariate
N
Perceived poor health
587
Age (years)
45–54
2823
55–64
928
Female
1287
Married/living together
3303
Educational level
High
1101
Intermediate
1583
Low
1040
Personal income
>75%
1556
75–50%
948
50–25%
631
<25%
613
Personal share of household income
≥75%
1382

%

Model 3 c Multivariate

95% CI

HR

95% CI

HR

95% CI

16

1.32

1.12-1.55

1.22

1.04-1.44

1.20

1.02–1.41

75
25
34
88

1
12.96
0.76
0.98

11.30–14.87
0.66–0.87
0.80–1.19

1
12.90
0.92
1.05

11.23–14.82
0.80–1.06
0.86–1.28

1
13.35
1.36
1.26

11.60–15.36
1.14–1.62
1.01–1.57

29
42
28

1
1.02
1.23

0.87–1.19
1.04–1.45

1
1.13
1.33

0.96–1.33
1.10–1.61

42
25
17
16

1
1.06
0.72
0.63

0.91–1.23
0.59–0.87
0.51–0.77

1
1.04
0.67
0.55

0.88–1.23
0.54–0.84
0.42–0.71

37

1.35

1.19–1.54

1.25

1.07–1.45

All variables separately (unadjusted model).
Adjusted for health and demographic variables.
c Adjusted for health, demographic variables, and socioeconomic indicators.
a

b
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Table 4. Cox proportional hazards analysis of the influence of individual characteristics and self-perceived health on the likelihood of
becoming economically inactive among persons who were continuously employed or became economically inactive (N=12 529) during
a follow-up period of ten years. [HR=hazard ratio; 95% CI=95% confidence interval.]
Model 1 a Univariate
N
Perceived poor health
1352
Age (years)
18–34
5055
35–44
4114
45–54
2915
55–64
445
Female
5193
Married/living together
10611
Educational level
High
3437
Intermediate
6250
Low
2787
Personal income
>75%
75–50%
50–25%
<25%
Personal share of household income
≥75%
3992

Model 2 b Multivariate

Model 3 c Multivariate

%

HR

95% CI

HR

95% CI

HR

95% CI

11

1.12

0.99–1.27

1.15

1.02–1.31

1.07

0.94–1.22

40
33
24
3
41
86

1
0.55
0.57
1.46
1.45
0.73

0.50–0.61
0.51–0.64
1.22–1.75
1.34–1.57
0.66–0.81

1
0.56
0.58
1.53
1.44
0.79

0.51–0.62
0.52–0.65
1.28–1.84
1.32–1.56
0.71–0.88

1
0.59
0.63
1.51
1.17
0.80

0.53–0.65
0.56–0.71
1.24–1.83
1.06–1.29
0.71–0.90

28
50
22

1
1.29
1.63

1.16–1.43
1.46–1.83

1
1.09
1.44

0.98–1.22
1.26–1.63

1
1.22
1.80
2.79

1.06–1.40
1.59–2.05
2.48–3.15

1
1.06
1.37
2.08

0.91–1.22
1.18–1.59
1.78–2.43

0.89

0.82–0.98

1.13

1.01–1.26

33

All variables separately (unadjusted model).
b Adjusted for health and demographic variables.
c Adjusted for health, demographic variables, and socioeconomic indicators.
a
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Figure 2. Re-employment after economic inactivity, unemployment or
disability pension in a dynamic cohort with enrolment during 1999–2002
4
5
9
and3 follow-up
until 62008 7in the8 Netherlands.
Year

Discussion
Ill health increased the likelihood of labor force exit into
unemployment, disability pension, and early retirement,
but was not a determinant of becoming economically
inactive. Workers with low socioeconomic status were,
even after adjusting for ill health, more likely to leave
the labor force, except for early retirement, which was

less frequent among low-income workers. Workers with
ill health at baseline were less likely to return to work
after unemployment or disability pension. Socioeconomic status did not influence re-employment.
These findings are based on information from four
samples of Statistics Netherlands’ yearly POLS. The
economically
inactive
annual
non-response
of the POLS survey was about
unemployment
35–40%. Different Statistics Netherlands’ studies have
disability pension
shown
that persons with a low socioeconomic status
may be underrepresented in the survey (24, 25). Therefore, the association between socioeconomic status and
labor force exit may be underestimated.
A strength of the study is the longitudinal matching
of information from a national health survey (POLS)
with register information from Statistics Netherlands.
The use of register data as a source of information
on employment status had two advantages compared
to self-reported labor status. First, the definitions of
employment status could not be interpreted subjectively by respondents but was defined by main source
of income according to the Dutch tax register. Second,
the register data provided reliable information about the
exact date (month) that an employment transition had
occurred during the follow-up period.
A disadvantage of the current analysis is the restriction of self-reported health to one measure. However, the
assessment of self-perceived health has been found to be
useful in evaluating health status in large epidemiologic
studies and has been shown to be a strong predictor of
mortality in high as well as low socioeconomic groups
Scand J Work Environ Health 2013, vol 39, no 2
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Table 5. Multivariate Cox proportional hazards analysis of the influence of individual characteristics and self-perceived health on the
likelihood of re-employment after unemployment, disability pension or economic inactivity during a follow-up period of ten years.
[HR=hazard ratio; 95% CI=95% confidence interval.]
Re-employment after unemployment
N= 1264

Re-employment after disability
N=398

N

%

HR

95% CI

N

95% CI

N

%

HR

95% CI

Perceived poor health 257
Age (years)
18–34
491
35–44
351
45–54
336
55–64
86
Female
573
Married/living
1009
together
Educational level
High
275
Intermediate
581
Low
407
Personal income
>75%
254
75–50%
272
50–25%
334
<25%
401
Personal share of
household income
≥75%
442

20

0.75

0.63–0.90

207

52

0.62

0.46–0.84

280

12

0.88

0.75–1.02

39
28
27
7
45
80

1
0.83
0.44
0.13
0.85
0.99

0.70–0.97
0.36–0.54
0.08–0.20
0.73–0.99
0.82–1.20

83
92
156
67
206
321

21
23
39
17
52
81

1
0.70
0.49
0.19
0.95
1.98

0.47–1.06
0.33–0.72
0.10–0.35
0.66–1.38
1.21–3.26

1235
606
441
129
1198
1953

51
25
18
5
50
82

1
0.85
0.56
0.16
0.83
0.84

0.75–0.95
0.48–0.64
0.11–0.22
0.75–0.93
0.74–0.96

22
46
32

1
0.90
0.87

0.76–1.08
0.71–1.06

84
169
140

21
43
36

1
1.13
0.69

0.73–1.76
0.42–1.14

529
1210
662

22
50
28

1
1.11
1.08

0.97–1.26
0.94–1.25

20
22
27
32

1
1.12
1.27
1.16

0.90–1.41
1.01–1.60
0.91–1.48

72
96
124
106

18
24
31
27

1
0.94
0.95
0.86

0.56–1.57
0.58–1.55
0.49–1.51

372
455
665
911

16
19
28
38

1
1.01
0.96
0.95

0.86–1.20
0.81–1.13
0.79–1.13

35

0.91

0.77–1.07

140

35

1.35

0.92–1.98

699

29

0.96

0.85–1.09

(23). In addition, a Dutch longitudinal study showed that
the predictive value of self-assessed health for mortality
was consistent across four educational levels and not
influenced by self-reported presence of chronic diseases
(26). Unfortunately, no consistent information was
available on specific diseases during 1999–2002, due to
a revision of the POLS questionnaire in 2001. Hence,
it was not possible to evaluate whether the presence of
particular diseases largely explained the role of health
in entering or leaving the workforce.
The follow-up period of ten years gives insight into
determinants of labor force exit as well as re-employment
of the Dutch working population. This study provides
insight into the different pathways out of the labor force
and the (time-dependent) likelihood of re-employment.
Health status and individual and household characteristics were measured at baseline. During the follow-up
period of ten years, employment status was registered
monthly, but changes in determinants were not measured.
The occurrence of workers’ health problems during the
follow-up period may have influenced employment
transitions, especially the onset of health problems that
were not reflected in the initial self-assessed health. The
implications for the current findings are difficult to predict, but the results for poor health on labor force exit
were very similar when limiting the follow-up period to
one year. A longitudinal study among workers in different European countries with different follow-up periods
before labor force exit showed that, for the majority
of workers, self-reported poor health seemed to be an
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accumulator of prolonged health complaints rather than
acute health problems (17).
This study showed that health is an important predictor of labor force exit into unemployment, early
retirement, or disability pension. This finding is in concordance with other studies, showing that health is an
important determinant of early retirement (16, 18, 27,
28), unemployment (29, 30) and disability pension (6).
However, this study did not show that health status influenced the transition into economic inactivity. Females,
younger (18–34 years) and older (55–64 years) workers,
and workers with a low level of education were more
likely to leave the labor force into economic inactivity.
A study of Statistics Netherlands found that women
with low levels of education more often left the labor
force to take care of their families compared to those
with a higher education (31). Other studies also found
that, in the Netherlands, the labor force participation
of mothers with lower education levels is much lower
than among those with high levels of education (32,
33). An Australian study among older women found that
transitions into informal caregiving was followed by a
decrease in labor force participation, whereas health
status did not influence labor force participation among
caregivers (34).
Additional analyses on gender differences in the
role of poor health on labor force transitions showed
that poor health was a less important determinant of
disability pension among women (HR 5.02) than men
(HR 7.82). There were no gender differences in the role
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of poor health on other pathways out of the labor force.
In addition, there were no gender differences in the role
of education on labor force exit. However, among male
workers, a low income increased the likelihood of disability (HR 2.98) and decreased the likelihood of early
pension (HR 0.13), whereas income was not associated
with disability or early pension among female workers.
There is ample evidence for socioeconomic differences in health (3–7). The current study showed that,
even after adjusting for ill health, workers with low
socioeconomic status were more likely to be displaced
from the workforce. This was in congruence with a
recently published Norwegian study, which showed
that there was a socioeconomic gradient in disability
pension similar to the well-known socioeconomic gradient in health (15). Our study suggests that the findings
concerning a socioeconomic gradient in disability pension can also be generalized to labor force exit due to
unemployment and early retirement.
The current study showed that, although educational
level and income were correlated, both measures had an
independent influence on the likelihood of labor force
exit and re-employment. Geyer et al (35) has argued that
education and income cannot be used interchangeably
in social epidemiology since they measure different
phenomena and tap into different causal mechanisms.
In general, a low socioeconomic status increased the
likelihood of labor force exit. However, workers with a
low or intermediate income were less likely to leave the
labor force due to early retirement. Early retirement is
usually possible at the expense of a lower income in the
years after retirement, compared to the income during
the years of working. Therefore, low-income workers
may not be able to afford early retirement.
In the present study, the negative effect of poor
health on labor force participation was not influenced
by socioeconomic status as in all socioeconomic groups
poor health was an important determinant of labor force
exit. This finding was in contrast with the results from
a European longitudinal study showing that poor health
was a risk factor for becoming unemployed or retiring
especially among highly educated workers (17). Apparently in the Netherlands, workers with high as well as
low socioeconomic status are equally protected against
health-related workforce exclusion. On the other hand,
differences in employment conditions of workers with
high versus low socioeconomic position may influence
the ability of workers with poor health to continue working. Further research is needed to elaborate the potential
interactions between poor health and working conditions
in different socioeconomic groups.
Persons who had poor health before exiting the labor
force were less likely to re-enter paid employment after
unemployment and disability pension. This is in congruence with findings from other studies showing that poor

mental (29) as well as physical (19) health reduced the
likelihood of re-entering paid employment.
In the current study, educational level as well as
personal income seemed to have no influence on the
likelihood of re-employment. However, the small number
of persons in some groups (eg, re-employment after disability pension; N=178) may have limited the possibilities
to find an association. Other studies among unemployed
persons in the Netherlands found that persons with a low
level of education were less likely to find paid employment (19, 36). The current study concerned re-employment of non-employed persons with a recent history of
employment because all participants were employed at
the beginning of the study. Socioeconomic differences in
entering paid employment may be smaller among persons
with a recent employment history. Non-employed persons
with a low socioeconomic status may be more likely to
enter paid employment into poor-quality or temporary
jobs (37). Entering the labor force through temporary
jobs decreases the duration of the non-employment period
(38). However, temporary jobs with low wages may result
in more frequent unemployment episodes during working
life (37). Further research needs to be done to confirm the
findings of the current study and give more insight into
employment conditions and contracts after re-entering
paid employment.
The current study showed that re-entering paid
employment occurred for half of the economically
inactive and unemployed persons within approximately
six months. In contrast, persons with a disability pension
faced long spells of non-employment. Approximately
25% of the persons on disability pension re-entered
paid employment within six months, whereas even after
seven years only half of the persons on disability pension had re-entered the labor force. The likelihood of
becoming or staying unemployed may also depend on
social and labor market policies. The contribution of the
different pathways (early retirement, disability pension,
unemployment, economic inactivity) out of the labor
force may depend on the country-specific regulations
and, thus, differ between countries. In this population,
ill health was not a determinant of becoming economically inactive. In the Netherlands, for those workers
with health problems, a disability pension was a more
favorable pathway out of the labor force than becoming
economically inactive. In other countries with different
eligibility criteria and benefits, the role of ill health in
becoming economically inactive may be of importance.
In addition, in the Netherlands <10% of the disabled
persons have labor as their main source of income,
whereas in Sweden this proportion amounts to >50%
(39). Therefore, one should be careful with generalizing
the current findings from the Netherlands to other countries with different welfare state regimes (40). However,
as described earlier, socioeconomic differences in labor
Scand J Work Environ Health 2013, vol 39, no 2
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force exit have also been found in other European studies (9, 11, 15, 17).
The finding that the likelihood of re-employment
decreased with increasing duration of the non-employment period down to approximately zero after seven
years of non-employment has important policy implications. It is important to be aware of the time dynamics
of the likelihood of entering paid employment when
return-to-work activities are employed. Based on these
results, it can be expected that re-employment of persons
who are long-term non-employed (>7 years) will be a
tough challenge, and, therefore, efforts should be made
to prevent onset of long-term non-employment.
In conclusion, ill health is an important determinant
for entering and maintaining paid employment. There
are socioeconomic differences in labor force exit, with
low socioeconomic groups being more likely to become
unemployed or economically inactive or to go on disability pension. Policies to improve labor force participation, especially among low socioeconomic workers,
should protect workers with health problems against
exclusion from the labor force.
The views expressed in this paper are those of the
authors and do not necessarily reflect the policies of
Statistics Netherlands
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