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Abstract

Background: The present study aims to investigate the association between educational qualification and early
labor market exit among men and to examine the contribution of labor market marginalization measured across the
working life on this association.

Method: A register-linked cohort study was conducted including men who completed military service in 1969/70
(born between 1949 and 1951) and were alive at age 55 and not disability pension beneficiaries (n=40 761). Infor-
mation on the highest level of educational qualification and the outcome of early exit (disability pension, sickness
absence, unemployment, and early old-age pension) was obtained from Swedish nationwide registers between the
ages of 55 and 64 years. Labor market marginalization was defined as periods of long-term unemployment and sick-
ness absence over the working life and up to follow-up. Cox regression analyses were used to obtain hazard ratios
(HR) with 95% confidence intervals (Cl).

Results: Low-educated men were more likely to leave the labor force early due to disability pension or sickness
absence (HR: 2.48), unemployment (HR: 2.09), and early old-age pension with- (HR:1.25) and without -income (HR:
1.58). Labor market marginalization across the working life explained a large part of the association for the more invol-
untary early exit routes (disability pensions, sickness absence, unemployment) and explained very little with regards
to the more voluntary early exit routes (early old-age pension with and without income).

Conclusion: Exposure to labor market marginalization across the working life was important in explaining educa-
tional differences in early labor market exit due to disability pension or sickness absence and unemployment. This
study underscores the importance of identifying and implementing preventive measures in the workplace (e.g. adap-
tions) to prevent new spells of sickness absence and unemployment, especially among low educated individuals.
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pensionable ages, tighter eligibility conditions for disabil-
ity pensions, and reductions in early-retirement oppor-
tunities to counteract the financial consequences of an
increasingly older population [1]. However, prolonging
working life may be challenging, especially for individu-
als with lower levels of education [2]. Evidence suggests
a large proportion of workers, especially individuals with
lower levels of education, leave the workforce early and
permanently due to health, work circumstances, and
social- and economic factors [2—8]. Previously, disability
pension was virtually the only early exit route out of the
labor force in Sweden. However, given the tighter eligi-
bility criteria for disability pension introduced, the use
of alternative exit routes (e.g. unemployment, sickness
absence, early old-age pension) from the labor market
have increased as previously seen when a change in the
social system occurs [9-12].

Within the research field, the push—pull model refers to
determinants influencing older workers’ early exit from
the labor market [3]. The basis of this model is that indi-
viduals are either pushed (involuntary) or pulled (volun-
tarily) out of the workforce. Disability pension, sickness
absence, and unemployment could be considered invol-
untary exit routes, as the individuals using one of these
exit routes are most likely pushed out of the labor force
early. For other individuals, retirement might be per-
ceived as more attractive than being employed and con-
sequently, they choose a more voluntary early exit route
and take out their old-age pension before the statutory
pension age [3]. Leaving the labor force on a voluntary
or involuntary basis shows different associations with
later health and well-being; individuals leaving involun-
tary appear much worse off with regards to health and
well-being later in life [13]. Individuals with a lower level
of education are at an increased risk of involuntary exit
routes [2]. With regards to more voluntary exit routes,
the underlying reasons and motives for taking out old-
age pension early could differ between individuals with
high and low levels of education. On the one hand, indi-
viduals with lower levels of education might need to take
out their old-age pension early as they might not be eli-
gible for a disability pension or sickness absence despite
having health problems [14]. On the other hand, indi-
viduals with higher levels of education might choose to
voluntarily leave the labor market early as they have the
finical resources to do so [15], which suggests that the
well-established educational differences in disability pen-
sion might also exist in other exit routes [2, 16—22].

Previous research on factors potentially explaining
educational differences in early exit has mainly focused
on a single exit route (i.e. disability pension) or used a
comprehensive definition of the outcome [17, 19-22].
The few studies that have been able to differentiate the
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different exit routes have found that the educational
differences in disability pension, sickness absence,
unemployment, and early retirement, were partly
explained by health, lifestyle, work histories, and work
characteristics [23-25]. Given that early life experi-
ences are systematically linked to outcomes later in life,
it is important to study early exposures and transitions
over the life course, as opposed to examining exposures
at a single point in time [26]. The few studies that have
investigated the effect of factors measured before labor
market entry have found that early factors related to
lifestyle, health, personality, and especially cognitive
ability explained a large part of the association between
education and disability pension [17, 18]. These stud-
ies were also based on the same conscription cohort as
in the current study, as this important information is
unfortunately only available for men that have under-
gone conscription examination [17, 18]. Evidence has
also shown that poor health, which is more prevalent
among lower educated individuals, is a crucial and
strong predictor of an early exit, especially concern-
ing disability pension [4, 7, 19, 20, 24]. A recent study
found that differences in ill-health explained a large
part but not all of the association between education
and disability pension, and education and unemploy-
ment [7].

Less is, however, known about the effect of labor mar-
ket marginalization across the working life on the edu-
cational differences in an early exit. Individuals exposed
to long-term unemployment or long-term sickness
absence could be considered to be marginalized from the
labor market as they have a low attachment to the labor
force but are expected to return to the labor market at
a later stage. Previous research on work-life expectancy
has found that individuals with lower levels of education
tend to experience more unemployment spells, as well as
more and longer spells of sickness absence during their
working life compared to individuals with higher levels of
education [8, 18, 25]. This is of importance as being mar-
ginalized from the labor force can result in lower salaries,
recurring unemployment, and sickness absence, as well
as an early exit from the labor force [27-30]. Considering
that employment histories have become more de-stand-
ardized and more fragmented today than they have pre-
viously been [31-33], it is of great importance to gain a
better understanding of the contribution of labor market
marginalization across the working life in explaining the
potential educational differences in an early exit.

The present study aims to investigate the association
between educational qualification and early labor market
exit among men and to examine the contribution of labor
market marginalization measured across the working life
on this association. As previous research has highlighted
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the importance of taking early life circumstances into
account we will follow a large cohort of men from child-
hood up to the age of 64 years old.

Methods

Study population

A register-based longitudinal study based on the Swed-
ish 1969/70 conscription cohort was conducted. The con-
scription cohort includes all men born between 1949 and
1951, who completed military service in 1969/1970 in
Sweden (n=49 132). Military service was obligatory for
all males aged 18-20 years in Sweden at this time, con-
sequently, only 2 to 3% of the general population were
exempted from conscription due to severe handicaps or
congenital disorders. The present study is based on all
men who were registered in Sweden (between 2004 and
2006) and alive at the age of 55 years. Individuals that
received disability pensions before the age of 55 were
excluded, as well as individuals with missing informa-
tion on their level of education. Excluded individuals
were generally worse off during childhood and late ado-
lescence, as well as had experienced more labor market
marginalization, both in terms of long-term unemploy-
ment and long-term sickness absence, across their work-
ing life compared to the included men (Supplementary
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Table 1). The final analytical sample consisted of 40 761
men (Fig. 1).

Exposure: educational qualification

Information on the highest level of educational attain-
ment was collected from the Longitudinal Register of
Education and Labour Market Statistics (LISA) the year
the men turned 55 years (2004—2006). The LISA regis-
ter was established in 1990, updated yearly by Statistics
Sweden, and contains information on various factors
related to education, income, and the labor market for
all citizens from the age of 16 years [34]. The exposure
variable was categorized into five separate groups based
on the number of years in education: <9 years (primary),
10-11 years (2 years of upper secondary school), 12 years
(3 years of upper secondary), 13—14 years (2 years of uni-
versity), and > 15 years (3 or more years of university),
with the last group serving as the reference category.

Outcome: Early Exit

The outcome of Early Exit was defined using five differ-
ent exit routes: disability pension, long-term sickness
absence, long-term unemployment, old age pension with
income, and old age pension without income. Infor-
mation on the outcome of disability pensions, sickness
absence, and unemployment were collected from the

Study population
49132
Born 1949-1951
Conscription 1969 and 1970

Received disability pension
before the age of 55 years

Died before the age of 55
years

n=4490 excluded

n=2779 excluded

Missing information on
education

n= 1102 excluded

Final analytical sample

40761

Fig. 1 Flow chart describing the selection process of the participants
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LISA register from the year the men turned 55 years old
(2004/2005/2006) until the year the men turned 64 years
old (2013/2014/2015). For the outcome of early old-age
pension, the information as collected from the year when
the men turned 60 years old (2009/2010/2011) since old-
age pension can earliest be taken out at the from the age
of 61/62 years. In these analyses, those men who died or
received disability pensions between the age of 55 and 60
were also excluded (n = 868).

In line with previous research, disability pension was
defined as being granted full- or part-time disability
pension during follow-up [18, 35]. Long-term sickness
absence was defined as receiving sickness benefits from
the Swedish Social Insurance Agency for 90 days or
more annually [18, 35]. Similarly, long-term unemploy-
ment was defined as being registered as unemployed for
at least 180 days in one year [18, 35]. In Sweden, old-age
pensions can be taken out from the age of 61/62 years.
Men that began taking out their pension before turn-
ing 65 years old and who continued to have an income
above one Price Base Amount (PBA) the following year
were considered as being early old-age pensioners with
income, whereas individuals taking their pension out
early with an income below one PBA the following year
was considered as early old-age pensions without income
[36]. The cut-off was set at 65 years old as this is the norm
for retirement in Sweden [37].

In the main analyses, disability pension and long-term
sickness absence were merged into one outcome- ‘health-
related early exit'—since the majority of disability pen-
sioners received sickness absence benefits before being
granted disability pension. In the current study sample,
more than 80% of the individuals who received disability
pension had registered sickness absence during the fol-
low-up period.

Labour market marginalization

Labor market marginalization was defined as periods of
long-term unemployment and sickness absence over the
working life and up to the start of follow-up. Adapted
from previous research in our group, four different meas-
ures of unemployment were included; youth unemploy-
ment, unemployed in young adulthood, unemployed in
middle adulthood, and unemployed in older adulthood
[18]. Information on previous unemployment was col-
lected from three different sources; the conscription
examination, Swedish Income, and Tax Register, and the
LISA register. From the conscription examination infor-
mation on youth unemployment, defined as experienc-
ing more than three months of unemployment before
the age of 18 years, was obtained. Similar to previous
research [38], information from the Swedish Income
and Tax Register on receiving unemployment benefits
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(Unemployment Insurance Funds) or unemployment
assistance (Social Insurance Agency) was obtained
between 1974 and 1991. Individuals receiving any unem-
ployment benefit or assistance (regardless of the number
of days in unemployment) for at least 4 out of the 15 years
were classified as being unemployed in young adulthood.
Using the LISA register and the same definition as the
outcome, information on prior long-term unemployment
in middle adulthood (between the age of 43/44/45 years
and 49 years) and older adulthood (between the age of
50 years and 54 years or 59 years depending on the out-
come) was included. Participants were considered to
have experienced unemployment in middle adulthood
and older adulthood if this was reported at least once
during the specified time periods. Using the LISA reg-
ister and the same definition as for the outcome, infor-
mation on prior long-term sickness absence in middle
adulthood was collected from 1994 to the year the men
turned 49 years and prior long-term sickness absence in
older adulthood was collected between the ages of 50 and
54 years or 59 years depending on the outcome. Partici-
pants were considered to have experienced prior long-
term sickness absence in middle adulthood and older
adulthood if this was reported at least once during the
specified time periods.

Other potential explanatory factors

The selection and inclusion of other important explana-
tory factors were selected based on previous research
[17, 18]. Childhood SEP was defined using their fathers’
occupational class and was collected from the Swedish
Population and Housing Census in 1960 when the men
were 9—11 years old. Childhood SEP was categorized into
seven groups according to the Swedish socioeconomic
classification of occupations: (i) unskilled workers, (ii)
skilled workers, (iii) low-level non-manual employees,
(iv) intermediate non-manual employees, (v) high-level
non-manual employees, (vi) farmers, and (vii) those not
classified into a socioeconomic group [39].

In Sweden, all enlistees need to complete a standard
medical assessment of their physical and mental health,
as well as two survey questionnaires. From the conscrip-
tion examination information on cognitive ability, health
behaviors, and emotional control were obtained. The 1Q
test was based on four subtests designed to capture logi-
cal, spatial, verbal, and technical abilities [40]. From the
four subtests, a global IQ score was calculated and stand-
ardized to give a Gaussian-distributed score between 1
and 9, with higher values indicating greater intellectual
capacity. Health behaviors (i.e. smoking, alcohol, and
BMI) were defined in line with previous research [17,
18]. Smokers were defined as smoking five cigarettes per
day or more. Either consuming 250 g of 100% alcohol per
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week or more, have been detained because of drunken-
ness, using alcohol as an eye-opener, or being drunk
often was considered risky use of alcohol. BMI was cal-
culated using height and weight (weight/height?); having
a BMI over 25 was considered as being overweight. Low
emotional control (rated by a psychologist) was defined
as having low-stress tolerance and/or anxiety, uncon-
trollable nervousness, anxiousness, or aggression, and
reduced functioning due to psychosomatic symptoms.

From the conscription examination information
on mental, and physical health was also obtained and
included as a measure of health. A physician examined all
men and, if considered necessary, a psychiatrist. Psychi-
atric and musculoskeletal diagnoses were defined accord-
ing to the International Classification of Diseases version
8 (ICD-8); codes 290-315 and 710-738, respectively.
From the National Hospital Discharge Register informa-
tion on psychiatric diagnoses was obtained between 1973
and 2008/2009/2010 (i.e. between the ages of 2224 years
and 59 years). Psychiatric diagnoses were defined by the
following discharge diagnostic codes: ICD-8 and ICD-9:
290-315; ICD-10: FOO-F99.

Statistical analysis

Pearson’s chi-square tests (x*) were used to test for dif-
ferences in baseline characteristics of the study popula-
tion. The associations between the level of education
and four different early exit routes were estimated by
Cox proportional hazard models to obtain hazard ratios
(HR) with 95% confidence intervals. The proportional
hazards assumption was found not to be violated (all
p-values > 0.05) when using the test of Schoenfeld residu-
als. Information on the outcomes was obtained from
registers that are updated annually; consequently, there
was no exact date available for when the disability pen-
sion, sickness benefits, unemployment benefits, or old-
age pension was received. Therefore, in line with previous
research, the day and month of the outcome were set on
the 2" of July as this is the middle of the year [17, 18].
For the outcome of health-related early exit and unem-
ployment, person-time, in years, was counted from age
55 years (1 January 2004, at the earliest) until the date
of an early exit, date of death, or until age 64 years (31
December 2015, at the latest), whichever came first. For
the outcome of early old-age pension with and without
income; person-time was counted from age 60 years (1
January 2009, at the earliest) instead since old-age pen-
sion can be taken out at the earliest from age 61/62 years
in Sweden.

In the main analyses, the various measures of labor
market marginalization across the working life were
included individually as well as grouped together. In the
full model all potential explanatory factors were included
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simultaneously; childhood SEP, cognitive ability, smok-
ing, alcohol, BMI, low emotional control, mental and
physical health, labor market marginalization across the
working life.

The contribution of explanatory factors in explaining
the education—early exit association was determined by
the percent attenuation in the hazard ratio for educa-
tion after the inclusion of the risk factor in question. The
percentage of HR reduction was calculated as ((HR
HRadjusted)/(HRcrude'l)) *100.

To examine how much of the marginalization effects
are explained by individual background characteristics,
additional analyses were conducted adjusting for labor
market marginalization after initial adjustments of fac-
tors measured at conscripted and health-related fac-
tors had been entered into the model. Missing values on
covariates were coded as separate categories, as similar
results were obtained in the analyses of the complete
cases (excluding individuals with missing information on
potential explanatory factors) (Supplementary Table 2).
All analyses were computed using Stata Statistical Soft-
ware: Release 17.

crude”

Results

Baseline characteristics

Generally, men with lower levels of education had lower
childhood SEP, lower IQ, more unhealthy behaviors dur-
ing late adolescence, and worse health compared to men
with higher levels of education (Table 1). Furthermore,
these men also experienced more labor market margin-
alization, both in terms of long-term unemployment and
long-term sickness absence, across their working life
compared to men with higher levels of education.

During follow-up, a total of 7826 (19.2%) men had left
the labor force early due to health-related factors (long-
term sickness absence or granted disability pension),
5355 (13.1%) men due to long-term unemployment, 6284
(15.6%) men due to early old-age pension with income
and 10 963 (27.4%) men due to an early old-age pension
without income (Table 1). The results of Table 2 dem-
onstrate that almost all potential explanatory factors
included in the current analyses were positively asso-
ciated with the four different outcomes. Some factors
measured during conscription, early health problems,
and early labor market marginalization with early old-
aged pension with and without income (Table 2).

Health-related early exit

Evidence of a graded association between years of educa-
tion and health-related early exit was found (Table 3). In
the crude model, men with lower levels of education had
almost a 2.5-fold increased risk of being either on sick-
ness absence or granted disability pension compared to
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Table 1 Baseline characteristics of study population, stratified by years of education
>15 13-14 12 10-11 <9 p-value
n(%) n(%) n(%) n(%) n(%)
Total 7313 (17.9) 6063 (14.9) 6583 (16.2) 11625 (28.5) 9177 (22.5)
Childhood SEP?
Unskilled worker 1295 (17.7) 1567 (25.9) 1988 (30.2) 4464 (384) 3904 (42.5) <0.001
Skilled worker 1025 (14.0) 1242 (20.5) 1465 (22.3) 2889 (24.9) 2083 (22.7)
Low-level non-manual employee 1088 (14.9) 809 (13.3) 786 (11.9) 1006 (8.7) 562 (6.1)
Intermediate non-manual employee 2249 (30.8) 1345 (22.2) 1254 (19.1) 1407 (12.1) 705 (7.7)
High-level non-manual employee 1056 (14.4) 342 (5.6) 352 (5.6) 243 (2.1) 168 (1.8)
Farmer 472 (6.5) 657 (10.8) 638( 7) 1333 (11.5) 1550 (16.9)
Not classified 128(1.8) 01(1.7) 00 (1.5) 283 (24) 206 (2.2)
IQ°
High (7-9) 5000 (68.4) 3345 (55.2) 2495 (37.9) 2021 (17.4) 830 (9.0) <0.001
Medium (4-6) 2180 (29.8) 2501 (41.3) 3466 (52.7) 7062 (60.8) 4916 (53.6)
Low (1-3) 129(1.8) 214 (3.5) 618 (9.4) 2531 (21.8) 3421 (37.3)
Missing 4(0.1) 3(0.1) 4(0.01) 11(0.1) 10 (0.1)
Health behaviors®
Smoking > 5 cigarettes/day 2071 (28.3) 2147 (35.4) 2880 (43.8) 6055 (52.1) 5087 (55.4) <0.001
Risky use of alcohol 1017 (13.9) 912 (15.0) 1200 (18.2) 2751(23.7) 2267 (24.7) <0.001
BMI> 25 258 (3.5) 307 (5.1) 381 (5.8) 794 (6.8) 766 (84) <0.001
Low emotional control® 1747 (23.9) 1408 (23.2) 1604 (24.4) 3441 (29.6) 3121 (34.0) <0.001
Psychiatric diagnosisb 571(7.8) 418 (6.9) 519(7.9) 1324 (11.4) 1245 (13.6) <0.001
Musculoskeletal diagmosisb 1224 (16.7) 984 (16.2) 988 (15.0) 1903 (15.0) 1607 (17.5) <0.001
Inpatient-care psychiatric diagnosis© 178 (24) 198 (3.3) 239 (3.6) 614 (5.3) 521 (5.7) <0.001
Employment histories
Youth Lmerm‘)loymentID 206 (2.8) 250 (4.1) 411(6.2) 1766 (15.2) 1835 (20.0) <0.001
Unemployed in young adulthood 219(3.0) 237 (3.9) 244 (3.7) 988 (8.6) 471 (5.1) <0.001
Unemployed in middle adulthood® 477 (6.5) 624 (10.3) 906 (13.8) 2415 (20.8) 1404 (15.3) <0.001
Unemployed in older adulthood" 319 (44) 364 (6.0) 454 (6.9) 1124 (97) 609 (6.4) <0.001
Sickness absence
Long-term sickness absence in middle adulthood® 198 (2.7) 239 (3.9) 327 (5.0) 836 (7.2) 650 (7.1) <0.001
Long-term sickness absence in older adulthood® 393 (54) 416 (6.9) 563 (8.6) 1321 (11.4) 1063 (11.6) <0.001
Outcome”
Health-related early exit 782 (10.7) 878 (14.5) 1213 (18.4) 2697 (23.2) 2256 (24.6) <0.001
Long-term unemployment 537 (7.3) 734 (12.1) 871(13.2) 1862 (16.0) 1351 (14.7) <0.001
Early old- age pension with income 993 (13.6) 924 (15.2) 1011 (15.4) 1884 (16.2) 1489 (16.2) <0.001
Early old- age pension without income 1454 (19.9) 1627 (26.8) 1878 (28.5) 3395 (29.2) 2700 (29.4) <0.001

SEP Socioeconomic position, BMI Body mass index

@ Measured in 1960

b Measured during conscription in 1969

€ Measured from 1971 to 2003/2004/2005

4 Measured from 1974 to 1991

€ Measured from 1992 t01998/1999/2000

f Measured from 1999/2000/2001 to 2003/2004/2005
9 Measured from 1994 t01998/1999/2000

" Measured from the age of 60 until 64 years old

men with the highest level of education. Concerning the
contribution of labor market marginalization, including
four measures of unemployment explained a considerable

proportion of the education and health-related early exit
association. Among the low-educated men, the haz-
ard ratio attenuated by 11%. Including two measures of
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Table 2 Unadjusted HRs and 95% Cls on the association between each potential risk factor and each Early Exit pathway separately

Health- related early exit Long-term Early old-age Early old-age
unemployment  pension with pension without
income income

Childhood SEP

Unskilled worker 1.82 (1.61,2.06) 1.53(1.32,1.76) 1.09 (0.97,1.23) 1.10(1.00, 1.20)

Skilled worker 1.75(1.54,1.99) 1.50 (1.29,1.74) 1.05 (0.93,1.20) 1.12(1.02,1.23)

Low-level non-manual employee 142 (1.23,1.63) 1.38(1.18,1.63) 1.02 (0.90, 1.16) 1.14(1.02,1.25)

Intermediate non-manual employee 1.30(1.14,1.48) 1.34(1.15,1.56) 0.99(0.87,1.12) 1.07 (0.97,1.18)

High-level non-manual employee (ref) 1.00 1.00 1.00 1.00

Farmer 1.54(1.35,1.77) 1.07 (091, 1.26) 0.84 (0.78,0.00) 1.07 (0.96, 1.18)
1Q

High (7-9) (ref) 1.00 1.00 1.00 1.00

Medium (4-6) 1.50(1.42,1.58) 1.33(1.25,1.42) 1.10(1.04,1.17) 1.10(1.05, 1.15)

Low (1-3) 2.00(1.87,2.13) 1.77 (1.64,1.91) 2(1.03,1.20) 1.18(1.11,1.24)
Health behaviors

Smoking 148 (1.42,1.55) 1.38(1.31,1.46) 2(1.07,1.18) 1(1.07,1.16)

Risky use of alcohol 1.34 (1.27,1.41) 1.26 (1.18,1.35) 07 (1.01,1.14) 1.04 (1.00, 1 09)

BMI> 25 148(1.37,1.61) 1.12(1.01,1.25) (096118) 100(093 1.10)
Low emotional control 1.36(1.30,143) 1.33(1.25,141) 097( ,1.02) 01(0.97,1.05)
Psychiatric diagnosis 1.48(1.38,1.58) 145 (1.34,1.57) 0.95(0.87,1.04) 097( ,1.03)
Musculoskeletal diagnosis 1.19(1.12,1.25) 1.05 (O 13) 0.99 (0.92, 1.05) (O 96, 1.06)
Inpatient-care psychiatric diagnosis 245 (2.64,2.65) 1.75(1.57,1.95) 0.98 (0.86,1.11) 01(0.92,1.12)
Employment histories

Youth unemployment 45 (1.36, 1.54) 142(1.32,1.54) (O 99, 1.16) 1.04 (0.98,1.10)

Unemployed in young adulthood 69 (1.55,1.83) 2.20(2.01, 240) 01(0.91,1.13) 1.00 (0.92, 1.09)

Unemployed in middle adulthood 1.68 (1.59,1.77) 3.33(3.14,352) 093 (O 86, 1.00) 1.10(1.05,1.16)

Unemployed in older adulthood 162 (1.51,1.74) 6.29 (591, 6.69) 0.81(0.73,0.90) 1.31(1.22, 1.40)
Sickness absence

Long-term sickness absence in middle adulthood 297 (2.78,3.18) 1.63 (1.49, 1.80) 1.00(0.89,1.12) 1.10(1.01,1.20)

Long-term sickness absence in older adulthood 538(5.12,5.66) 1.80 (1.66, 1.94) 1.07 (0.98,1.17) 1.20(1.12,1.28)

SEP Socio-economic position, BMI Body mass index

long-term sickness absence appeared to explain a larger
proportion of the education and health-related early exit
association compared to unemployment. Especially in
older adulthood when the men were between the age of
50 and 54 years old, as the risk estimates were reduced by
14-23%. All together the risk factors attenuated the asso-
ciation between education and health-related early exit
by 38-55%.

Long-term unemployment

Men with lower levels of education had more than a two-
fold increased risk of leaving the labor market early due
to long-term unemployment compared to men with the
highest level of education (Table 3). Previous unemploy-
ment seems to be important in explaining the association
between education and early exit due to unemployment,
as the risk estimates attenuated by 19-44%. When exam-
ining the measures of unemployment individually, the
largest attenuation of the risk estimates was found after

including a measure of unemployment in middle adult-
hood. Differences in long-term sickness absence during
the working life explained much less of the educational
differences in the outcome as the risk estimates attenu-
ated only slightly (3—9%). After including all risk factors
into the model, the graded association between edu-
cation and early exit due to long-term unemployment
diminished, as all men with lower levels of education had
around a 1.5-fold increased risk compared to the men
with the highest level of education.

Early old-age pension with income

As seen in Table 3, men with lower levels of education
had a slightly higher risk of leaving the labor market early
with an old-age pension with income compared to men
with the highest level of education. The various measures
of labor market marginalization had very little effect on
the risk estimates, which was also found in the last model
when all risk factors were included in the model.
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Table 3 Crude and adjusted hazard ratios (HRs) with 95% confidence intervals (Cls) for the association between level of education

(years) and various early exit pathways

>15 13-14 12 10-11 <9
HR (95%Cl)  HR (95%ClI) %A  HR(95%CI) %A  HR(95%CI) %A  HR(95%CI) % A
Health-related early exit (7826 events)
Crude 1.00 (ref) 1.38(1.25,1.52) 1.79 (1.64, 1.96) 2.32(2.14,2.51) 248(2.29,2.69)
Unemployment
Before 18 1.00 1.37(1.25,1.51) 1 1.79 (163, 1.96) 2 2.25(2.08,2.44) 4 245 (2.26,2.66) 6
Young adulthood 1.00 1.37(1.25,1.51) 1 1.79 (1.63,1.96) 1 2.25(2.08,244) 5 246 (2.26, 2.66) 2
Middle adulthood 1.00 1.35 ( 23,1.49) 6 73(1.58,1.90) 7 7(2.00,2.35) 1 2.38(2.20,2.59) 7
Older adulthood 1.00 7(1.24,151) 3 77 (1.62,1.94) 3 2.26(2.09,245) 4 246 (2.27,267) 2
Adjusted for all UE 1.00 (1 22,1.49) 8 73(1.58,1.89) 8 0(1.94,2.27) 17 2.32(2.15,252) 1
Sickness absence
Middle adulthood 1.00 36 (1.23,1.49) 6 74(1.59,1.90) 7 2.19(2.02,237) 10 2.34(2.16,2.54) 10
Older adulthood 1.00 32(1.20, 1.46) 14 66 (1.52,1.82) 17 2.02(1.86,2.18) 23 2.16(1.99,2.34) 22
Adjusted for all SA 1.00 3(1.19,1.44) 18 1.64 (1.50, 1.80) 19 1.97(1.82,2.13) 26 1(1.94,2.29) 25
Full model 1.00 1.23(1.12,1.36) 38 147(1.34,1.61) 41 1.60 (1.46, 1.74) 55 1.68(1.53,1.84) 54
Long-term unemployment (5355 events)
Crude 1.00 1.68(1.51,1.88) 1.86 (1.67,2.07) 2.29(2.08,2.52) 2.09(1.89,2.31)
Unemployment
Before 18 1.00 168(150,187) 1 1.84 (165,205 2 222(.02,245 5 200(1.81,222) 8
Young adulthood 1.00 1.67 (1.49, 1.86) 2 1.84 (1.65,2.05) 2 2.18(1.98, 2.40) 9 2.05(1.86,2.27) 4
Middle adulthood 1.00 1.58(1.42,177) 14 1.65 (148, 1.84) 24 1.85(1.67,2.03) 34 1.81 (1.64, 2.00) 26
Older adulthood 1.00 1.60 (143, 1 79) 12 1.71 (1.54, 1.90) 17 1.95(1.77,2.15) 26 1.95(1.76,2.15) 13
Adjusted for all UE 1.00 1.55(1.39,1.73) 19 1.62 (1.45,1.81) 28 1.73(1.57,1.90) 44 80 (1.63,1.99) 27
Sickness absence
Middle adulthood 1.00 1.67(1.50,1.87) 1 1.84(1.65,2.05) 2.24(2.04,2.47) 2.05(1.85,2.26) 4
Older adulthood 1.00 1.67 (1.49, 1.86) 2 1.82(1.63,2.03) 2.21(201,243) 2.01(1.82,2.22) 7
Adjusted forall SA~ 1.00 166(149,1.86) 3 81(1.63,2.02) 8(1.94,241) 1.99(1.80,2200 9
Full model 1.00 1.53(1.37,1.72) 22 57 (140, 1.75) 34 61 (1.45,1.79) 52 66 (1.48,1.86) 40
Early old-age pension with income (6248 events)
Crude 1.00 1.14(1.05, 1.25) 1.15(1.06, 1.26) 1.23(1.13,1.33) 1.25(1.15,1.35)
Unemployment
Before 18 1.00 14(1.05,1.25) 0 5(1.05,1.26) 1 1.22(1.13,1.32) 2 1.25(1.15,1.35)
Young adulthood 1.00 14.(1.04,1.25) 0 5(1.06,1.26) 0 1.23(1.14,1.33) 0 1.24(1.15,1.35)
Middle adulthood 1.00 15(1.05,1.26) +3 1.15(1.05, 1.26) +5 123(1.14,1.32) +7 124 (1.14,1.34) +4
Older adulthood 1.00 15 (1.05, 1.26) +4 1.16 (1.06, 1.27) +7 1.25(1.16,1.35) +9 1.26 (1.16,1.37) +5
Adjusted for all UE 1.00 15(1.05,1.26) +5 1.17(1.07,1.27) +8 1.25(1.16, 1.36) +9 1.26 (1.16, 1.36) +4
Sickness absence
Middle adulthood 1.00 1.15(1.05, 1.25) 0 1.15(1.06, 1.26) 0 1.24(1.14,1.33) +1 1.25(1.1 35) 0
Older adulthood 1.00 1.15(1.05125 0 1.16 (1.06, 1.26) +1 1.24(1.14,1 34) +1 1.25(1.15,1 36) +1
Adjusted for all SA 1.00 1.15(1.05, 1.25) +1 1.16 (1.06, 1 26) +1 1.24(1.15,1.34) +2 1.25(1.16,1.36) +2
Full model 1.00 1.15(1.05,1 26) +3 1.15(1.05, 1.26) 5 1.22(1.12,1.33) 4 1.23(1.12,1.36) 6
Early old-age pension without income (10 963 events)
Crude 1.00 1.38(1.29,1.48) 1.50(1.40,1.61) 1.55(1.46,1.65) 1.58 (1.48,1.69)
Unemployment
Before 18 1.00 1.38(1.29,1.49) 0 1.50 (140, 1.60) 0 (1 46,1.68) +1 (1 49,1.70) +2
Young adulthood 1.00 1.38(1.29,1.49) 0 1.50 (140, 1.61) 0 5(1.46,1.65) +1 8(1.48,1.69) 0
Middle adulthood 1.00 1.38(1.29,148) 1 50(1.39,1.60) 1 (1 45,164) 2 1.57 (1 48,1.68) 1
Older adulthood 1.00 1.37(1.27,147) 4 1 47( 37,157) 6 1 50( 41,1.59) 9 1.55 ( 45,1.65) 5
Adjusted for all UE 1.00 1.37(1.28,1 47) 3 1.48(1.38,1.58) 5 1.52(1.43,1.62) 4 7(147,1.67) 2
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Table 3 (continued)
>15 13-14 12 10-11 <9
HR (95%Cl) HR (95%Cl) %A  HR(95%CI) %A  HR(95%CI) %A  HR(95%CI) % A
Sickness absence
Middle adulthood 1.00 1.38(1.29,1.48) 0 1.50 (140, 1.61) 0 1.55(1.45, 1.65) 1 1.58 (1.48, 1.68) 1
Older adulthood 1.00 1.38(1.29,1.48) 1 148 (1.39, 1.60) 3 1.53(1.43,1.63) 4 1.56 (1.46, 1.66) 4
Adjusted for all SA 1.00 1.38(1.29,1.48) 1 149 (1.39, 1.60) 3 1.53(1.44,1.63) 4 1.56 (1.46, 1.66) 4
Full model 1.00 1.39(1.29, 1.49) +2 1.50 (140, 1.61) 0 1.56 (1.46, 1.68) +3 1.62(1.51,1.75) +8

HR Hazard ratio, A attenuation Representing the proportion of the education-early exit association is explained by the risk factor in question, UE Unemployment, SA

Sickness absence

Full model: Adjusted for childhood SEP, cognitive ability, smoking, alcohol, BMI, low emotional control, mental and physical health, labor market marginalization

across the working life

Early old-age pension without income

Similar results were found for the outcome of early old-
age pension without income (Table 3). Men with lower
levels of education had more than a 1.5-fold increased
risk compared to men with the highest level of education.
Generally, risk factors measured across the life course
had little or no effect on the risk estimates.

Additional analyses

Results of the additional analyses, when baseline char-
acteristics were included simultaneously as the various
measures of labor market marginalization, reached the
same conclusions as in the main analyses (Supplementary
Table 3).

Discussion

As expected, this study showed that lower-educated men
were more likely to exit the labor force early through all
the different pathways compared to same-aged highly
educated men. Labor market marginalization, especially
in middle adulthood and the years immediately preced-
ing the follow-up period, explained a large part of the
association between education and health-related early
exit and early exit due to long-term unemployment. Risk
factors measured across the life course had little effect on
the educational differences found in the more voluntary
early exit routes, i.e. early old-age pension with and with-
out income.

Given that the most common early exit route among
lower and higher educated men was an early old-age
pension, the current results strengthen the notion that
changes in social systems often result in using alternative
exit routes from the labor market [10, 11]. The findings
of educational differences in early exit are in line with
other studies that have mainly focused on the educational
differences in involuntary exit routes such as disability
pension and unemployment [2, 6, 17]. Unlike previous
research, the current study showed that low education

is also a risk factor for exiting the workforce early in a
more voluntary exit route [2, 6]. Strengthening the cur-
rent research field on educational differences in early old-
age pension we divided up this outcome into two based
on income. A recent report from Sweden found that the
early old-age pensions with and without income differ
substantially, whereas the group without income was the
most vulnerable [41]. A finding which was reinforced by
the results of the current study. Previous research sug-
gests that early voluntary retirees are more highly edu-
cated, have a higher income, and had more likely planned
for their retirement [15]. Furthermore, individuals with
high levels of education may be able to leave the labor
force early through a severance package or a ‘golden
handshake; which may not be visible in our registers. On
the other hand, individuals with lower levels of education
might not have a choice but to take out their old-age pen-
sion early due to social, health, or work-related factors
[14].

These findings could have important implications for
the current policies regarding extending working with
regards to increasing the state pension age. In Sweden
and elsewhere, the pension reform is built on a monetary
incentive to continue working, such that the more years
in the labor force the greater the pension benefits will be
[11]. Therefore, early exit to the regular pension system
by someone with a low income means very low compen-
sation which in turn could increase the already existing
social inequalities.

Given that early social exposures and transitions in
and out of the labor market shape future outcomes, a life
course approach is needed to gain a better understand-
ing of the individual’s retirement decisions [26]. Accord-
ingly, extending previous research on disability pension
and labor market marginalization among mature-aged
workers [17, 18], we investigate the importance of fac-
tors before labor market entry in explaining the educa-
tional differences in an early exit from the labor market.
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In agreement with previous research, we found that dif-
ferences in childhood SEP, cognitive ability, and health
behaviors, explained a large part of the association
between educational qualification and health-related
early exit, as well as early exit due to long-term unem-
ployment (detailed results shown in Supplementary
Tables 4 and 5). Cognitive ability, which is highly corre-
lated with education [42], explained the largest part of
the educational differences in early exit among the early
risk factors. A potential reason for this could be that we
included several measures of poor health behaviors (i.e.
smoking and risky alcohol use) during late adolescence,
which might not reflect later health behaviors. Previ-
ous twin studies from Sweden have found that healthy
behaviors have a stronger (inverse) association with early
exit due to disability pension and unemployment, com-
pared to moderate alcohol use and smoking [43]. Rela-
tively, these factors explained a much smaller part of the
association between educational qualification and early
old-age pension with income and had a marginal effect
on the risk estimates with the outcome of early old-age
pension without income (detailed results shown in Sup-
plementary Tables 6 and 7). A potential reason for this
could be that the underlying mechanisms and reasons
for early old-age pensions are more varied compared to
more health-related exit routes. Other factors that could
potentially be of importance concerning more volun-
tary exit routes might be workplace factors such as more
flexible working hours or given the possibility of updat-
ing and acquiring new skills [44]. With regards to social
factors, previous research suggests that singles tend to
extend their work life to a greater extent compared to
married people, and having a partner retiring predicts
retirement [44].

Deviating slightly from previous research, we found
that differences in health as measured by our health indi-
cators did not explain a large part of the associations
between education and any of the early exit pathways in
the current study [4, 7, 13]. A potential explanation for
this discrepancy is the healthy-worker selection effect,
such that older workers are healthier compared to the
general older population [45, 46]. In the current study,
all men included were over the age of 55 years and had
not been granted a disability pension. Furthermore, poor
self-assessed health is a strong predictor of unemploy-
ment [46]. Given that the most disadvantaged workers
with poorer health most likely had already left the labor
market the differences in health were more evenly dis-
tributed between the educational groups in the study
population compared to in the general population. Men
excluded from the analytical sample had much more
mental and physical health problems, as well as previ-
ous unemployment and sickness absence compared to
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the men included, both in late adolescence and later in
life. Another reason could be how health was defined and
health data were collected. Previous research has to a
great extent relied on self-report health measures [4, 24],
whilst the current study relied on the diagnosis given by
the physician and psychiatrist during conscription exam-
ination at age of 18. Furthermore, the second source of
heath information came from the inpatient care register
which only included the individuals with severe mental
health problems. Evidence suggests that self-perceived
poor health has a stronger association with an exit from
paid employment compared to mental health and chronic
diseases [4]. In agreement with this, and similar to previ-
ous research [4], we did not find a link between mental
health and more voluntary early exit from the labor mar-
ket. We did however find that sickness absence explained
a large part of the association between education and
health-related early exit. Although sickness absence can-
not be interpreted as a direct indicator of ill-health it can
be seen as a proxy measure of health and not only as a
dimension of labor market marginalization [47].

Furthering previous research on educational differ-
ences in labor market marginalization among mature age
workers [18], we found that unemployment, especially
among older workers was a strong predictor for leaving
the labor force early and explained a large part of the
association between education and early exit due to long-
term unemployment. Being marginalized from the labor
force is associated with less favorable labor market posi-
tions characterized by lower salaries, recurring unem-
ployment, and early exit from the labor market, especially
among low-educated workers [18, 25, 48]. Results of this
study highlight the importance of maintaining the older
workers in the workforce by promoting older workers’
employability and creating environments supporting
older workers’ retention in employment already by the
age of 50 years [3, 6].

Sickness absence is also an indicator of labor market
marginalization. In the current study, we included infor-
mation on long-term sickness absence during two time
periods in the men’s working life: middle and older adult-
hood. Having been on long-term sickness absence, espe-
cially in older adulthood, explained a large part of the
association between education and health-related early
exit but had very little effect on the other exit routes. This
strengthens previous research suggesting that sickness
absence, especially close to statutory retirement age, is
a strong predictor of leaving the labor force early due to
health reasons (16, 25-27). Given the stricter eligibility
criteria for sickness absence and disability pension, there
is a risk that individuals are working despite the presence
of disease which could differ depending on educational
qualification.
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Strengthens and limitations

The strengths of this study are the large cohort, the long-
term follow-up and the use of registered data as a source
of information as this provides reliable and objective
information. Another strength is the ability to distinguish
between the different exit routes since educational dif-
ferences and underlying causes of these differences differ
depending on the kind of early exit route. A limitation
could be that the outcome measures were treated as a
stable and straightforward event which is not always the
case. For example, individuals granted disability pension
often have one or more previous episodes of sickness
absence [27-29]. Therefore, individuals in the current
study could potentially have passed through several of
the exit routes before a permanent exit was obtained. To
decrease this issue, the outcomes of disability pension
and long-term sickness absence were merged into one
as they are so closely related. Furthermore, due to the
complexity when leaving the labor force, it is difficult to
define the outcome and to be certain the exit is perma-
nent. In the current study, we could follow the individ-
uals up to the age of 65 years and found that only 30%
returned to the workforce after being censored in our
analyses suggesting that we captured permanent exit to a
large extent (data not shown).

An obvious limitation is that the conscription cohort
only includes men. Previous research suggests that gener-
ally, the educational differences in early exit are stronger
for men compared to women [6]. Given the gendered
nature of the labor market and retirement timing, it
would be of interest to examine if the risk factors of early
exit might act differently for women. For example, previ-
ous research suggests that previous spells of unemploy-
ment are an important risk factor for early exit among
men but not women [49]. Furthermore, female careers
are more often interrupted by caregiving and family
responsibility which could also influence retirement deci-
sions [2]. Also, disability pension and sickness absence
are more common among women compared to men [50].

In the current study, we directed our attention to labor
market marginalization across the life course, an impor-
tant dimension when studying early retirement, but it
does not give the complete picture. The results of this
study strengthen and contribute with additional evidence
suggesting that an unequal distribution of unemploy-
ment and sickness absence across the working life can
explain a large part of the educational differences in an
early exit, at least for the involuntary exit routes. How-
ever, earlier experiences in other domains, like social fac-
tors, work characteristics, and job demand, need to be
further incorporated to get a better understanding of the
factors that influence early retirement. This is especially
important concerning the more voluntary exit routes,
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such as an early old-age pension, as this route appears to
be the most common early exit route today.

Conclusion

The results of this study suggest that lower-educated men
were more likely to exit the labor force early through
all the different exit pathways compared to highly edu-
cated men. In the initial analyses, the strongest associa-
tions were found among early exit due to health-related
reasons and unemployment and, to a lesser extent early
old-age pension with and without income. Exposure to
labor market marginalization across the working life was
important in explaining educational differences in early
labor market exit due to disability pension or sickness
absence and unemployment. Labor marker marginaliza-
tion had little effect on the educational differences found
in the more voluntary early exit routes, i.e. early old-age
pension with and without income. Although social insur-
ance systems differ between countries the current study
highlights the importance of early factors in prolonging
working life which is the main objective of many pension
reforms. This study underscores the importance of active
labor market policy for older people, as well as identify-
ing and implementing preventive measures in the work-
place (e.g. adaptions) to prevent new spells of sickness
absence and unemployment, especially among low edu-
cated individuals.

Abbreviations
LISA: Longitudinal Register of Education and Labour Market Statistics; SEP:
Socio-economic position; BMI: Body mass index.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512889-022-13397-1.

[ Additional file 1. }

Acknowledgements
Not applicable

Authors’ contributions

TH conceived the study in collaboration with DF, MA, KK, JL, TB, BM, and ET. TH
and ET worked with the acquisition of the data. ET performed the initial analy-
ses in collaboration with DF, MA, KK, JL, TB, BM, and TH. ET drafted the initial
version of the manuscript. DF, MA, KK, JL, TB, BM and TH helped review drafts
of the manuscript. All authors read and approved the final manuscript.

Funding

Open access funding provided by Stockholm University. This project has been
funded by grants to Tomas Hemmingsson from The Swedish Research Council
(Dnr: 2018-01917). The funders had no role or influence over study design,
data collection, analysis, interpretation of the data, manuscript writing, or the
decision to publish the results.


https://doi.org/10.1186/s12889-022-13397-1
https://doi.org/10.1186/s12889-022-13397-1

Thern et al. BMC Public Health (2022) 22:1015

Availability of data and materials

The data that support the findings of this study are available from Statistics
Sweden but restrictions apply to the availability of these data, which were
used under license for the current study, and so are not publicly available.
Data are however available from the authors upon reasonable request and
with permission of Statistics Sweden.

Declarations

Ethical approval and consent to participate

The study was approved by the Swedish Research Ethics Authority (no.
2019-02161). All methods were carried out in accordance with relevant guide-
lines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Public Health Sciences, Stockholm University, Stockholm,
Sweden. ?Institute of Environmental Medicine, Karolinska Institute, Stockholm,
Sweden. *Centre for Occupational and Environmental Medicine, Region Stock-
holm, Stockholm, Sweden. “Department of Clinical Neuroscience, Karolinska
Institute, Stockholm, Sweden.

Received: 28 March 2022 Accepted: 9 May 2022
Published online: 20 May 2022

References

1. European Union. The 2018 Ageing Report. 2018. Contract No.: Institu-
tional Paper 079.

2. CarrE, Fleischmann M, Goldberg M, Kuh D, Murray ET, Stafford M, et al.
Occupational and educational inequalities in exit from employment at
older ages: evidence from seven prospective cohorts. Occup Environ
Med. 2018;75(5):369-77.

3. Scharn M, Sewdas R, Boot CR, Huisman M, Lindeboom M, Van Der
Beek AJ. Domains and determinants of retirement timing: a systematic
review of longitudinal studies. BMC Public Health. 2018;18(1):1-14.

4. Van Rijn RM, Robroek SJ, Brouwer S, Burdorf A. Influence of poor health
on exit from paid employment: a systematic review. Occup Environ
Med. 2014;71(4):295-301.

5. Browne P, Carr E, Fleischmann M, Xue B, Stansfeld SA. The relation-
ship between workplace psychosocial environment and retirement
intentions and actual retirement: a systematic review. Eur J Ageing.
2019;16(1):73-82.

6. Macken J, Prag P Hess M, Ellwardt L. Educational Inequalities in Labor
Market Exit of Older Workers in 15 European Countries. J Soc Policy.
2022;51(2):435-59.

7. Schuring M, Schram JL, Robroek S, Burdorf A. The contribution of
health to educational inequalities in exit from paid employment in five
European regions. Scand J Work Environ Health. 2019;45(4):346-55.

8. Robroek SJ, Nieboer D, Jarvholm B, Burdorf A. Educational differences
in duration of working life and loss of paid employment: working
life expectancy in The Netherlands. Scand J Work Environ Health.
2020;46(1):77-84.

9. Regeringen. Letter of regulation for the 2003 financial year concern-
ing the Swedish National Insurance Agency (In Swedish: Regler-
ingsbrev for budgetaret 2003 avseende Riksforsakringsverket).
Stockholm: Socialdepartementet; 2002.

10 LeinonenT, Pietildinen O, Laaksonen M, Rahkonen O, Lahelma E, Mar-
tikainen P. Occupational social class and disability retirement among
municipal employees—the contribution of health behaviors and work-
ing conditions. Scand J Work Environ Health. 2011;37:464-72.

11. Karlstrom A, Palme M, Svensson |. The employment effect of stricter rules
for eligibility for DI: Evidence from a natural experiment in Sweden. J
Public Econ. 2008,92(10-11):2071-82.

20.

21.

22.

23.

24.

25.

26

27

28.

29.

30.

31

2.

Page 12 of 13

Kadefors R, Nilsson K, Ostergren P-O, Rylander L, Albin M. Social
inequality in working life expectancy in Sweden. Z Gerontol Geriatr.
2019,52(1):52-61.

Gong CH, Kendig H. Impacts of voluntary and involuntary workforce
transitions at mature ages: longitudinal evidence from HILDA. Australas J
Ageing. 2018;37(1):11-6.

Quine S, Wells Y, De Vaus D, Kendig H. When choice in retirement deci-
sions is missing: qualitative and quantitative findings of impact on well-
being. Australas J Ageing. 2007,26(4):173-9.

De Wind A, Geuskens GA, Ybema JF, Blatter BM, Burdorf A, Bongers PM,
et al. Health, job characteristics, skills, and social and financial factors

in relation to early retirement-results from a longitudinal study in the
Netherlands. Scand J Work Environ Health. 2014,40:186-94.

Schuring M, Robroek SJ, Otten FW, Arts CH, Burdorf A. The effect of ill
health and socioeconomic status on labor force exit and re-employment:
a prospective study with ten years follow-up in the Netherlands. Scand J
Work Environ Health. 2013;39:134-43.

Johansson E, Leijon O, Falkstedt D, Farah A, Hemmingsson T. Educational
differences in disability pension among Swedish middle-aged men: role
of factors in late adolescence and work characteristics in adulthood. J
Epidemiol Community Health. 2012;66(10):901-7.

Thern E, Landberg J, Hemmingsson T. Educational differences in labor
market marginalization among mature-aged working men: the contribu-
tion of early health behaviors, previous employment histories, and poor
mental health. BMC Public Health. 2020;,20(1):1784.

Polvinen A, Gould R, Lahelma E, Martikainen P. Socioeconomic differ-
ences in disability retirement in Finland: the contribution of ill-health,
health behaviours and working conditions. Scand J Public Health.
2013;41(5):470-8.

De Breij S, Macken J, Qvist JY, Holman D, Hess M, Huisman M, et al. Edu-
cational differences in the influence of health on early work exit among
older workers. Occup Environ Med. 2020;77(8):568-75.

de Breij S, Huisman M, Deeg DJ. Educational differences in macro-level
determinants of early exit from paid work: a multilevel analysis of 14
European countries. Eur J Ageing. 2020;17(2):217-27.

Leinonen T, Chandola T, Laaksonen M, Martikainen P. Socio-economic
differences in retirement timing and participation in post-retirement
employment in a context of a flexible pension age. Ageing Soc.
2020;40(2):348-68.

Robroek SJ, Rongen A, Arts CH, Otten FW, Burdorf A, Schuring M.
Educational inequalities in exit from paid employment among

Dutch workers: the influence of health, lifestyle and work. PLoS One.
2015;10(8):0134867.

Reeuwijk KG, van Klaveren D, van Rijn RM, Burdorf A, Robroek SJ. The
influence of poor health on competing exit routes from paid employ-
ment among older workers in 11 European countries. Scand J Work
Environ Health. 2017;43:24-33.

Visser M, Gesthuizen M, Kraaykamp G, Wolbers MH. Inequality among
older workers in the Netherlands: a life course and social stratification
perspective on early retirement. Eur Sociol Rev. 2016;32(3):370-82.
Amick BC, McLeod CB, Bultmann U. Labor markets and health: an
integrated life course perspective. Scand J Work Environ Health.
2016;42:346-53.

Hultin H, Lindholm C, Méller J. Is there an association between long-term
sick leave and disability pension and unemployment beyond the effect
of health status?—a cohort study. PLoS One. 2012;7(4):35614.

Gjesdal S, Ringdal PR, Haug K, Maeland JG. Predictors of disability pen-
sion in long-term sickness absence: results from a population-based
and prospective study in Norway 1994-1999. Eur J Public Health.
2004;14(4):398-405.

Salonen L, Blomgren J, Laaksonen M, Niemela M. Sickness absence as

a predictor of disability retirement in different occupational classes: a
register-based study of a working-age cohort in Finland in 2007-2014.
BMJ Open. 2018;8(5):e020491.

Laaksonen M, Blomgren J. The level and development of unemploy-
ment before disability retirement: a retrospective study of Finnish
disability retirees and their controls. Int J Environ Res Public Health.
2020;17(5):1756.

Benach J, Vives A, Amable M, Vanroelen C, Tarafa G, Muntaner C. Precari-
ous employment: understanding an emerging social determinant of
health. Annu Rev Public Health. 2014;35:229-53.



Thern et al. BMC Public Health

32.

33

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

(2022) 22:1015

Kalleberg AL. Nonstandard employment relations: Part-time, temporary
and contract work. Annu Rev Sociol. 2000;26(1):341-65.

Peckham T, Fujishiro K, Hajat A, Flaherty BP, Seixas N. Evaluating employ-
ment quality as a determinant of health in a changing labor market. RSF.
2019;5(4):258-81.

Ludvigsson JF, Svedberg P, Olén O, Bruze G, Neovius M. The longitudinal
integrated database for health insurance and labour market studies (LISA)
and its use in medical research. Eur J Epidemiol. 2019;34(4):423-37.
Helgesson M, Tinghdg P, Niederkrotenthaler T, Saboonchi F, Mittendorfer-
Rutz E. Labour-market marginalisation after mental disorders among
young natives and immigrants living in Sweden. BMC Public Health.
2017;17(1):593.

Statistics Sweden. Price Base amount (In Swedish: Prisbasbelopp) 2021
[Available from: https://www.scb.se/hitta-statistik/statistik-efter-amne/
priser-och-konsumtion/konsumentprisindex/konsumentprisindex-kpi/
pong/tabell-och-diagram/prisbasbelopp/prisbasbelopp/.

Fisher GG, Chaffee DS, Sonnega A. Retirement timing: a review and
recommendations for future research. Work, Aging and Retirement.
2016;2(2):230-61.

Lundin A, Hemmingsson T. Adolescent predictors of unemployment and
disability pension across the life course-a longitudinal study of selection
in 49 321 Swedish men Uppsala, Sweden Institutet for Evaluation of
Labour Market and Education Policy. 2013.

Sweden S. Socio-economic Classification (In Swedish: Socioekonomisk
indlening (SEN)) Orebro. Sweden: SCB; 1982.

David AS, Malmberg A, Brandt L, Allebeck P, Lewis G. 1Q and risk

for schizophrenia: a population-based cohort study. Psychol Med.
1997,27(6):1311-23.

Ossowicki M. Early old-age retirement - who are they? (In Swedish: Tidiga
alderspensiondrer- vilka ar de?). Sweden: Stockholm; 2018.

Hegelund ER, Flensborg-Madsen T, Dammeyer J, Mortensen EL. Low 1Q as
a predictor of unsuccessful educational and occupational achievement:
a register-based study of 1,098,742 men in Denmark 1968-2016. Intel-
ligence. 2018;71:46-53.

Wang M, Svedberg P, Narusyte J, Silventoinen K, Ropponen A.The role of
familial confounding in the associations of physical activity, smoking and
alcohol consumption with early exit from the labour market. Prev Med.
2021;150:106717.

Edge CE, Cooper AM, Coffey M. Barriers and facilitators to extended work-
ing lives in Europe: a gender focus. Public Health Rev. 2017;38(1):1-27.

Li C-Y, Sung F-C. A review of the healthy worker effect in occupational
epidemiology. Occup Med. 1999;49(4):225-9.

Bockerman P, lImakunnas P. Unemployment and self-assessed health:
evidence from panel data. Health Econ. 2009;18(2):161-79.

Aronsson G, Gustafsson K, Mellner C. Sickness presence, sickness absence,
and self-reported health and symptoms. Int J Workplace Health Manag.
2011;4(3):228-43.

Hetschko C, Knabe A, Schob R. Looking back in anger? Retirement and
unemployment scarring. Demography. 2019;56(3):1105-29.

Quist JY. The working class and early retirement in Denmark: individual
push factors. Ageing Soc. 2021;41(9):2118-42.

Forsékringskassan. Social insurance in figures 2020 (In Swedish: Social-
forsékringen i siffror 2020). Stockholm, Sweden; 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 13 of 13

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.scb.se/hitta-statistik/statistik-efter-amne/priser-och-konsumtion/konsumentprisindex/konsumentprisindex-kpi/pong/tabell-och-diagram/prisbasbelopp/prisbasbelopp/
https://www.scb.se/hitta-statistik/statistik-efter-amne/priser-och-konsumtion/konsumentprisindex/konsumentprisindex-kpi/pong/tabell-och-diagram/prisbasbelopp/prisbasbelopp/
https://www.scb.se/hitta-statistik/statistik-efter-amne/priser-och-konsumtion/konsumentprisindex/konsumentprisindex-kpi/pong/tabell-och-diagram/prisbasbelopp/prisbasbelopp/

	Educational qualification differences and early labor market exit among men: the contribution of labor market marginalization measured across the working life
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study population
	Exposure: educational qualification
	Outcome: Early Exit
	Labour market marginalization
	Other potential explanatory factors
	Statistical analysis

	Results
	Baseline characteristics
	Health-related early exit
	Long-term unemployment
	Early old-age pension with income
	Early old-age pension without income
	Additional analyses

	Discussion
	Strengthens and limitations

	Conclusion
	Acknowledgements
	References


