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Abstract
Purpose Previous studies have reported an elevated risk of sickness absence (SA) and disability pension (DP) due to adverse 
psychosocial working conditions, yet the influence of age and familial factors on the associations have not been examined. 
We aimed to investigate associations between psychosocial working conditions and labour market marginalisation (LMM) 
in terms of unemployment, SA and DP adjusting for familial confounding and possible differences in these associations with 
different age groups and different unemployment and sick leave days.
Methods All twins living in Sweden in 2001, aged 16–64 years and not on old-age pension or DP were included (n = 56,867). 
The twins were followed from 2002 to 2016 regarding unemployment, SA and DP. Cox proportional hazards regression 
models were performed for the whole sample, and for discordant twin pairs, in five age groups.
Results Each one-unit increase in job demands and job control was associated with a lower risk of unemployment, SA and 
DP in all age groups. Moreover, each one-unit increase in social support was associated with an increased risk of 1–30 days 
unemployment in individuals older than 45 years and SA and DP. Social support decreased the risk of unemployment longer 
than 365 days in age groups 16–25 and 36–45 years. In the discordant twin pair analyses, the estimates attenuated towards 
statistical non-significance.
Conclusion Even though familial factors seem to influence the associations between psychosocial working conditions and 
LMM, improving psychosocial working conditions by for example promoting high job control and social support at work-
place may reduce the risk of future short- and long-term LMM in all age groups.

Keywords Job demands · Job control · Social support · Sick leave · Disability pension · Unemployment

Introduction

Work is considered to be crucial as it provides financial sup-
port, a structure for daily routine, and is a source of iden-
tity and social status (Saunders 2014). When these advan-
tages are interrupted by unemployment or work incapacity 
including sickness absence (SA) and disability pension (DP), 
poorer physical and mental health and higher rates of mor-
tality might be presented (Saunders 2014). In many OECD 
countries, labour market marginalisation (LMM) measured 
by unemployment and work incapacity has been deemed as 

a serious societal problem, affecting both public health and 
economic development (OECD 2010). For instance, when 
people cannot independently support themselves through 
paid employment, there may be enormous challenges for 
societies, as the costs for loss of work productivity and 
welfare benefits will grow considerably. However, several 
previous studies only included unemployment when they 
measured LMM. The recent studies suggest conceptualis-
ing LMM from a social insurance perspective and includ-
ing measures both based on the medical assessments (work 
incapacity in terms of SA and DP) and measures not based 
on medical assessments (unemployment) (Helgesson 2018), 
otherwise there is a risk to underestimate the true risk and 
consequences of LMM. In the recent decades, the incidences 
of SA and DP have increased in many Western countries 
(Social insurance in figures 2016), which may limit possibil-
ities for labour market participation. Therefore, it is of high 
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importance to identify work-related risk factors for LMM to 
achieve a sustainable working life.

The Job Demand–Control–Support model developed 
by Karasek and Theorell (Karasek 1979), has extensively 
been used to measure psychosocial working conditions for 
understanding and interpreting the relationships between 
the characteristics of health, work and well-being (Kivi-
maki 2010; Stansfeld 2006). Most of the studies of health 
results have mainly applied the Job Demand–Control model 
with job strain which is defined as the situation where one 
experiences high job demands combined with low control at 
work. However, there is a need for more knowledge regard-
ing the separate effects from job demands, job control and 
social support on subsequent LMM. A number of studies 
have reported the associations between adverse psychosocial 
working conditions and increased risk of overall SA and DP 
as well as SA and DP due to mental and musculoskeletal 
diagnoses (Mather 2015; Samuelsson 2013; Norberg 2020; 
Ropponen 2013; Canivet 2013; Lahelma 2012; Clumeck 
2009). Two recent published studies examined individuals 
with paid work in Sweden and found that women in occupa-
tions with low job demands and low job control, and men in 
occupations with high job demands and low job control, had 
a higher risk of long-term SA and DP (Norberg 2020; Far-
rants, et al. 2020). Two prospective cohort studies reported 
that high job demands and job strain were associated with 
an elevated risk of SA due the mental disorders (Mather 
2015; Clumeck 2009). Furthermore, the risk of DP due to 
mental and musculoskeletal disorders was observed to be 
associated with low job demands and job control (Samuels-
son 2013; Ropponen 2013). However, the knowledge regard-
ing associations between psychosocial working conditions 
and unemployment is sparse. Norberg et al. (2020) found 
that unemployment was predicted by low job demands and 
job control. Furthermore, not much is known about risk of 
number of days of unemployment or SA in relation to psy-
chosocial working conditions. Such knowledge is needed 
to develop different approaches for preventing short- and 
long-term LMM.

Another knowledge gap in this area includes impact 
of age in the associations. As influence from psychoso-
cial working conditions in work is evident throughout the 
whole working life, it is critical to investigate associations 
between psychosocial working conditions and LMM from 
a life course perspective. A number of previous research 
suggest an increased risk of SA and DP among older indi-
viduals (Allebeck et al. 2004; Karlsson 2006) while there 
has been an increase in unemployment and SA/DP due to 
mental disorders among young adults in several developed 
countries (Social insurance in figures 2016; OECD 2015). 
In addition, a Danish study showed that psychosocial work-
ing conditions were associated with long-term SA and DP 
among older workers (Sundstrup 2018). This study will fill 

this knowledge gap by examining the associations utilising 
10-year age groups across the life course.

Moreover, the vast majority of studies exploring the 
contribution of psychosocial work conditions to the risk of 
unemployment, SA and DP has disregarded the potential 
influence of familial factors. This can be investigated by 
studying discordant twin pairs, who are optimally matched 
on genetics (100% for monozygotic (MZ) and on average 
50% for dizygotic (DZ) twin pairs) and common rearing 
environment (100% for both MZ and DZ twin pairs when 
reared together), referred to as familial factors as well as 
age and sex (for the same-sexed pairs) (Carlin 2005). It is 
reasonable to assume that familial factors may influence 
the associations since twin studies have documented that 
SA has a moderate genetic component, explaining 36–50% 
of the total variance, among both women and men (Sved-
berg 2012; Gjerde 2013; Seglem 2019), as does DP (Gjerde 
2013; Narusyte 2011; Harkonmaki 2008). By comparing 
the results from the whole cohort, the influence of familial 
factors can be seen if the analyses of discordant twin pairs 
are substantially different. In contrast, if the results from 
analyses of discordant twin pairs are similar to the associa-
tions of the whole cohort, then factors unique to each indi-
vidual are expected to be more crucial (i.e., indicating less 
or non-existing effect of familial factors). In this study, we 
included a large sample of twins of working age while using 
population-based register data.

Aims

The aims of the study were to investigate (1) associations 
between psychosocial working conditions and future LMM, 
measured as unemployment, SA and DP while accounting 
for familial confounding (genetics and shared environment) 
and (2) possible differences in these associations with regard 
to age and unemployment and sick-leave days.

Methods

Study population and data sources

This prospective twin cohort study was based on data from 
the Swedish Twin project of Disability pension and Sickness 
absence (STODS) which includes all twins from the Swed-
ish Twin Registry (STR) born 1925–1990 in Sweden, i.e., 
119,907 twin individuals (Magnusson 2013). We included 
individuals who were registered as living in Sweden, aged 
between 16 and 64, and had available information on psy-
chosocial working conditions in December 2001. Individuals 
who were older than 65 years, on DP or old-age pensioned in 
2001 were excluded. This left a final sample of 56,867 twins. 
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The sample included 20,690 complete twin pairs whereof 
5406 MZ, 6098 DZ same sex, 2451 of unknown zygosity 
and 6735 opposite sex twin pairs. The study sample also 
included 15,487 twin individuals without their co-twin. The 
sample was further stratified into five age groups according 
to their age in 2001: 16–25 years, 26–35 years, 36–45 years, 
46–55 years and 56–64 years (Fig. 1).

Information on exposure, covariates and outcomes was 
obtained from national registers by linking the unique per-
sonal identification number which are provided to partici-
pants (Ludvigsson 2009):

• From the Swedish Social Insurance Agency: MicroData 
for Analyses of Social insurance (MiDAS) register that 
includes dates for all SA (> 2 weeks) and DP spells from 
1994 and onwards.

• From Statistics Sweden: the Longitudinal Integration 
Database for Health Insurance and Labour Market Stud-
ies Register (LISA) that contains information on psycho-
social working conditions, unemployment, emigration 
and socio-demographic variables from 1990 and onwards 
(Ludvigsson 2019).

• From the National Board of Health and Welfare: The 
causes of death register that contains dates for all deaths 
from 1961 and onwards.

Outcomes

The cohort was followed from 1st January 2002 until 31st 
of December 2016 with regard to the following measures 
of LMM: (Saunders 2014) unemployment; (OECD 2010) 
SA; (Helgesson 2018) DP using the date of the first such 
event. As there was no information on unemployment date 
in LISA, 1st January of the first calendar year with unem-
ployment benefit was applied. Furthermore, the number 

of unemployment days during the follow-up was grouped 
in 3 categories: 1–30, 31–365 and more than 365 days. 
The number of sick-leave days during the follow-up was 
grouped in 2 categories: 1–30 and 31–365 days. SA more 
than 365 days were included as DP.

Exposure

Information from the LISA register data in 2001 was used 
to assess psychosocial working conditions based on the 
Swedish psychosocial Job Exposure Matrix (JEM), devel-
oped by Fredlund et al. (2000). Based on the JEM, each 
Nordic Job Classification (NYK) occupation was assigned 
an age- and sex-specific mean score (range 1–10) for job 
demands, job control and social support. The scores for 
job demand, job control and social support were used as 
continuous variables in the statistical analyses. For each 
of the dimensions, higher scores indicated more optimal 
characteristics (low demands, high control and high sup-
port), while lower scores meant the opposite.

In the JEM, occupational codes were coded according to 
NYK while the occupational codes of the study population 
were coded according to Swedish Standard for Occupa-
tional Classification (SSYK by Swedish acronym). There-
fore, we translated SSYK occupational codes into NYK. 
In NYK, there are 320 occupational 3-digit codes, cover-
ing different sector-based occupational groups, namely: 
technology, science, social science and art; healthcare and 
social work; administration and management; commercial 
work; agriculture forestry and fishing; transport; produc-
tion and mining; and service and military work. For a more 
detailed description of translation of occupational codes, 
see Norberg et al. (2020).

Fig. 1  Flow chart for the study 
population
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Covariates

Covariates included sex [women versus men (reference 
group)], levels of education (i.e., highest level of completed 
education, classified into elementary (0–9 years of educa-
tion, reference group), medium (> 9–12 years in education) 
and higher education [> 12 years in education)], marital sta-
tus [married (reference group) versus unmarried (including 
single, divorced and widow/widower)], having children liv-
ing at home [no children living at home versus at least one 
child living at home (reference group)], type of living area 
[urban/semi-urban areas (including Stockholm, Göteborg 
and Malmö and cities with more than 90,000 inhabitants 
within 30 km distance from the centre of the city; reference 
group) versus semirural/rural areas (including small cities/
villages)] and SA pyes versus no (reference group)] in 2001 
(Table 1).

Social insurance system in Sweden

Generally, SA benefits are granted by the Social Insurance 
Agency to all individuals in Sweden from the age of 16 years 
who have an income from work or unemployment benefits 
and who have a reduced work capacity due to a disease or 
injury (Social insurance in figures 2016). Individuals with 
a permanently impaired work capacity due to a disease or 
injury are eligible for DP benefits. Employers pay sick pay 
during the first 14 days. There is one qualifying day (more 
for self-employed) without benefits. A physician’s certificate 
is required after 7 days of self-certification. SA amounts to 
80% of lost income while DP to approximately 65%. Entitle-
ment to unemployment benefits presumes a defined mini-
mum income from work.

Statistical analyses

First, Cox regression models with competing risks were 
applied for the whole sample (n = 56,867). The proportional 
hazards assumption was tested by examining the log–log 
curves, which showed parallel curves in the tests. By using 
a Cox regression model, we could take care of competing 
events, that is, an outcome that prevents the occurrence of 
another outcome, especially important with regard to DP, 
where persons on DP no longer are at risk of unemployment 
and SA. To elucidate differences between age groups, the 
analyses were stratified by the five age groups. The indi-
viduals were followed until the outcome events or until the 
competing events; namely, death, emigration, old-age pen-
sion, age 65 and DP (in analyses with regard to unemploy-
ment and SA), whichever came first during the follow-up 
time in the model. Cox regression models were performed 

separately with each outcome as well as with a combined 
measure of LMM. The covariates were adjusted for in the 
multivariate models.

Second, a co-twin control analysis was carried out, using 
conditional Cox regression analysis. The analysis was con-
ducted for MZ and same-sex DZ twin pairs discordant for 
the outcomes, i.e., one twin in a pair with unemployment, 
SA or DP and one twin without, all together and stratified 
by zygosity. In discordant twin-pair analyses, twins in a pair 
are optimally matched on genetic (100% for MZ pairs and 
on average 50% for DZ pairs) and shared environmental 
factors when reared together. Consequently, sex, age and 
familial factors are adjusted by matching in the conditional 
analysis and it is possible to assess the impact of familial 
confounding on the associations by comparing the results to 
the estimates of the whole sample, adjusted for sex and other 
covariates. In the stratified analyses on zygosity, there is a 
closer match in MZ twins when compared with DZ twins. 
Hence, if an association from the whole cohort was found 
to be weaker, but still remained among discordant DZ twin 
pairs, and is to a larger extent attenuated for MZ twin pairs, 
this would indicate the presence of genetic confounding 
(McGue 2010).

Furthermore, several sensitivity analyses were performed. 
First, we included SA more than 365 days in a separate 
analysis and conducted analyses with an overall measure 
of unemployment and SA without categorising them into 
different lengths. Then, a sensitivity analysis by excluding 
individuals younger than 19 years or older than 60 years 
was conducted as they were assumed to have a lower risk 
of unemployment, SA and DP. However, the results of main 
analyses were retained in the sensitivity analyses therefore 
we chose not to present these results. Furthermore, we tested 
a combined measure of LMM, which was defined as com-
bined unemployment, SA and DP, in order to get a meas-
ure of the total burden of LMM. The combined measure of 
LMM yielded similar results, these are presented in Sup-
plementary Table 1. All analyses were conducted by SAS 
Statistical Software version 9.4.

Results

During the mean follow-up time of 8.7 years (SD 5.4), 
17,118 individuals (30.2%) were unemployed, 27,783 indi-
viduals (48.9%) were granted SA benefits and 5979 indi-
viduals (10.5%) were granted DP. Young individuals, aged 
16–25 years (74.0%), more commonly experienced a total 
burden of LMM compared with other age groups. Moreover, 
individuals in this young age group reported a lower score 
on job demands (4.60) and job control (5.87), but a higher 
score on social support (6.92) than those in older age groups 
(Table 1).
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In the crude models, each one-unit increase in social sup-
port was significantly associated with an increased risk of 
unemployment < 365 days (range of HR 1.14–1.36), while 
each one-unit increase in social support was associated with 
a decrease in unemployment longer than one year during 
follow-up across the age groups (range of HR 0.77–0.91) 
(Table 2). On the other hand, each one-unit increase in job 

demands (range of HR 0.55–0.88) and job control (range of 
HR 0.80–0.95) predicted a decrease risk of unemployment 
in the crude models, regardless of unemployment length and 
age groups. Generally, these associations remained after fur-
ther adjusting for sex, education, marital status, children liv-
ing at home and type of living area. However, psychosocial 
working conditions had major influence on unemployment 

Table 1  Frequencies of socio-demographic factors, psychosocial working conditions, unemployment, sickness absence, disability pension and 
labour market marginalisation among 56,867 twins, stratified on age groups

a Type of living area: Urban/semi-urban areas: Stockholm, Göteborg and Malmö and cities with more than 90,000 inhabitants within 30 km dis-
tance from the centre of the city; Semirural/rural areas: small cities/villages
b Including disability pension and sickness absence > 365 days
c LMM: Labour market marginalisation, measured by unemployment, sickness absence and disability pension

Whole sample Age groups

16–25 years 26–35 years 36–45 years 46–55 years 56–64 years

n (%) n (%) n (%) n (%) n (%) n (%)

N 56,867 (100) 6822 (100) 12,889 (100) 13,600 (100) 14,260 (100) 9296 (100)
Sex
Men 28,208 (49.6) 3238 (47.5) 6642 (51.3) 6873 (50.5) 7065 (49.5) 4390 (47.2)
Women 28,659 (50.4) 3584 (52.5) 6247 (48.5) 6727 (49.5) 7195 (50.5) 4906 (52.8)
Zygosity
Monozygotic 13,864 (24.4) 2056 (30.1) 3475 (27.0) 2855 (21.0) 3298 (23.1) 2180 (23.5)
Dizygotic same sex 16,511 (29.0) 1427 (20.9) 2936 (22.8) 3939 (29.0) 4995 (35.0) 3214 (34.6)
Dizygotic opposite sex 19,290 (33.9) 1913 (28.0) 3868 (30.0) 4886 (35.9) 5268 (36.9) 3355 (36.1)
Unknown zygosity 7202 (12.7) 1426 (20.9) 2610 (20.3) 1920 (14.1) 699 (4.9) 547 (5.9)
Education
Elementary (0–9 years) 10,731 (17.9) 975 (14.3) 870 (6.8) 1737 (12.8) 3345 (23.5) 3246 (34.9)
Secondary (> 9–12 years) 30,682 (54.0) 4567 (67.0) 7587 (58.9) 7715 (56.7) 6871 (48.2) 3942 (42.4)
Higher education (> 12 years) 16,012 (28.2) 1280 (18.8) 4432 (34.4) 4148 (30.5) 4044 (28.4) 2108 (22.7)
Marital status
Married 24,522 (43.1) 132 (1.9) 3161 (24.5) 6491 (47.7) 8664 (60.8) 6074 (65.3)
Unmarried 32,345 (56.9) 6690 (98.1) 9728 (75.5) 7109 (52.3) 5596 (39.2) 3222 (34.7)
Children living at home
Yes 28,530 (50.2) 3211 (47.1) 6261 (48.6) 9936 (73.1) 7395 (51.9) 1727 (18.6)
No 28,337 (49.8) 3611 (52.9) 6628 (51.4) 3664 (26.9) 6865 (48.1) 7569 (81.4)
Type of living areaa

Urban/semi-urban 39,914 (70.2) 5056 (74.1) 9519 (73.9) 9486 (69.8) 9490 (66.6) 6363 (68.5)
Rural 16,953 (29.8) 1766 (25.9) 3370 (26.2) 4114 (30.3) 4770 (33.5) 2933 (31.6)
Psychosocial working conditions (Mean, SD)
Job demands (range 1–10, high score is high) 4.86 (0.70) 4.60 (0.61) 4.91 (0.71) 4.94 (0.71) 4.87 (0.71) 4.82 (0.71)
Job control (range 1–10, high score is high) 6.40 (1.28) 5.87 (1.25) 6.47 (1.27) 6.56 (1.22) 6.46 (1.28) 6.38 (1.28)
Social support (range 1–10, high score is high) 6.51 (0.62) 6.92 (0.49) 6.61 (0.56) 6.46 (0.58) 6.37 (0.63) 6.38 (0.64)
LMM (2002–2016)
Unemployment 1–30 days 2037 (3.6) 387 (5.7) 585 (4.5) 495 (3.6) 406 (2.9) 164 (1.8)
Unemployment 31–365 days 8627 (15.2) 2153 (31.6) 2557 (19.8) 1921 (14.1) 1420 (10.0) 576 (6.2)
Unemployment > 365 days 6454 (11.4) 1006 (14.8) 1665 (12.9) 1534 (11.3) 1604 (11.3) 645 (6.9)
Sickness absence 1–30 days 12,164 (21.4) 1589 (23.3) 2986 (23.2) 3138 (23.1) 3239 (22.7) 1212 (13.0)
Sickness absence 31–365 days 15,619 (27.5) 1823 (26.7) 3502 (27.2) 4012 (29.5) 4415 (31.2) 1831 (19.7)
Disability  pensionb 5979 (10.5) 249 (3.7) 770 (6.0) 1334 (9.8) 2156 (15.1) 1470 (15.8)
Combined  LMMc 37,653 (66.2) 5047 (74.0) 8733 (67.8) 9141 (67.2) 9992 (70.1) 4740 (51.0)
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of 1–30 days among individuals older than 35 years and 
on unemployment > 365 days among individuals in age 
groups between 16 and 55 years in the multivariate models 
(Table 2).

Similarly, each one-unit increase in job demands and job 
control were significantly associated with a decrease risk of 
SA of 1–30 days in the multivariate models (range of HR 
0.86–0.90). This association was also found in SA of 31–365 
days, particularly for those older than 35 years (range of 
HR 0.87–0.93). Each one-unit increase in social support 
was associated with an increased risk of SA (regardless of 
lengths) in older individuals even after controlling for all 
covariates (range of HR 1.08–1.15) (Table 3).

Regarding DP, each one-unit increase in social support 
predicted an increased risk in all age groups except for 
the youngest age group in the crude models (range of HR 
1.32–1.54) (Table 4). This association remained only for 
individuals between 56 and 64 years in fully adjusted models 
(HR 1.16, 95% CI 1.04–1.30). Furthermore, the significant 
associations between increased job demands and job control 
with lower risk of DP were found in the multivariate models, 
primarily among individuals older than 45 years (range of 
HR 0.86–0.94) (Table 4).

In the discordant twin pair analyses, the HRs did change 
slightly and became non-significant across all age groups 
(Tables 2, 3, 4).

Discussion

This study of a large population-based cohort of 56,867 
twins showed that psychosocial working conditions are 
potential risk factors for LMM, i.e., unemployment, SA and 
DP. Specifically, we found that each one-unit increase in 
job demands or control were predictors for a lower risk of 
unemployment, SA and DP. On the other hand, each one-unit 
increase in social support was associated with an increased 
risk of unemployment of between 1 and 30 days among indi-
viduals older than 45 years while an inverse relationship was 
found for unemployment longer than 365 days in individuals 
aged between 16 and 45 years. Social support was also a risk 
factor for SA and DP. However, we found that familial fac-
tors seem to influence nearly all the associations.

According to the Demand–Control–Support model pro-
posed by Karasek and Theorell, jobs with high demands, low 
control and low social support are associated with adverse 
health and LMM (Karasek 1979). In this study, we examined 
the separate role of job demands, job control and social sup-
port in relation with LMM and in agreement with the previ-
ous research, our findings showed that each one-unit increase 
of job control generally was associated with a lower risk of 
unemployment and short-term SA across age groups (Nor-
berg et al. 2020; Farrants et al. 2020). The same impact from 

job control was also found mainly in older individuals for 
long-term SA and DP. This result points to the importance of 
psychosocial influence at work for future labour market exit. 
Conversely, we found an association between each one-unit 
increase of job demands and lower risk of LMM, which is 
not in line with the theory. In spite of this, several studies 
have shown that low job demands and low job control rep-
resent passive workers and those workers often experience 
a decline in physical activity and problem-solving skills as 
well as an increase in depression and hopelessness (Karasek 
1979; Hellerstedt 1997). This might be an explanation for 
the results of associations with future unemployment and 
work incapacity. In addition, our divergent results might be 
due to the use of a JEM, while quite a few of the previ-
ous studies applied self-reported survey data (Mather 2015; 
Canivet 2013; Lahelma 2012; Clumeck 2009). Several stud-
ies which applied JEM for measuring psychosocial working 
conditions, reported a high risk of SA and DP in occupations 
with low demands and control (Samuelsson 2013; Norberg 
et al. 2020; Ropponen 2013), which was confirmed by our 
study. However, future studies with separate measure of job 
demands, job control and social support are warranted to 
replicate our results.

The literature in regard to the association between low 
social support and LMM shows inconsistent results. For 
example, Carr et al. (2016) found no association between 
low social support and work exit. In contrast, Fleischmann 
et al. (2018) and Lund et al. (2005) found that high social 
support in middle-aged and older workers decreased the risk 
of LMM. In this study, we further investigated this asso-
ciation and found that social support decreased the risk of 
long-term unemployment, particularly among young and 
middle-aged individuals. Nevertheless, since this is among 
the first studies to focus on several age groups and duration 
of unemployment, more studies are needed to confirm the 
current findings.

In addition, although diverse results were detected in dif-
ferent age groups in fully adjusted models, the HRs were 
around the same magnitude and direction across the age 
groups. This finding might imply that the impact of psycho-
social working conditions on LMM is generally similar for 
all ages. Previous research has mainly focused on general or 
specific age groups while exploring the association between 
psychosocial working conditions and LMM in different age 
groups, as in the present study, shed additional light on the 
association from a life course perspective.

In this study, we also used a twin study design, which 
provides the benefit of controlling for many unmeasured 
confounders in terms of genetics and early shared envi-
ronment. We observed that the estimates changed slightly. 
Still, almost all significant results of the whole cohort 
regarding the associations between psychosocial working 
conditions and various measures of LMM disappeared in 
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discordant twin pair analyses. This supports the assump-
tion that familial confounding cannot be ruled out, i.e., 
genetics and shared (mainly childhood) environment may 
play a role in the associations. However, the results need 
to be replicated, preferably with even larger sample sizes, 
to draw firm conclusion regarding familial confounding. 
However, one potential pathway might be that poor psy-
chosocial working conditions are associated with mental 
or physical ill-health due to genetic susceptibility, which 
may affect subsequent LMM. Alternatively, personality or 
socioeconomic status which are known to be affected by 
genetics may affect the associations with LMM (Sanchez-
Roige 2018; Torvik 2015).

Strengths and limitations

The main strength of this study includes the large sample 
size (n = 56,867), the long follow-up (mean 8.7 years), a 
prospective cohort design and the use of Swedish nation-
wide register data of high quality (Dödsorsaksregistret 
2015; Ludvigsson 2011), which reduced the risk of loss 
to follow-up and recall bias. A further strength is includ-
ing discordant twin pairs in the analyses, which enable to 
control for the influence from familial factors. However, 
in some co-twin analysis, we might have lacked power 
due to few identified discordant twin pairs in stratified 
groups. Thus, the results in those groups should be inter-
preted with caution. We were also able to take several rel-
evant covariates into account in relation to the exposures 
and outcomes. Still, there might be other relevant factors 
we could not include as covariates, such as unhealthy life-
style (i.e., smoking behaviour, alcohol consumption and 
lack of physical activity) or organisational information. 
Using a validated JEM, we could obtain more comprehen-
sive information on job demands, job control and social 
support and eliminate reporting bias in relation to health 
(Kolstad 2011; Rugulies 2012; Petersen 2020). However, 
we lacked detailed values for all occupations and informa-
tion on occupation was only available at baseline and not 
updated in LISA for all individuals every year. Another 
limitation includes that data on sick-leave spells < 14 days 
were not available for employed individuals. Thus, the 
findings from the study may not be generalisable to indi-
viduals with short-term SA spells (< 14 days). Still, the 
findings in this study can be generalised to working-aged 
individuals living in countries with comparable economic 
and labour market situations and health care and social 
insurance systems. Further, twins are similar to the popu-
lation at large for most exposures and outcomes including 
SA and DP (Narusyte 2011).
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Conclusions

This population-based prospective twin study showed that job 
demands, job control and social support were risk factors for 
LMM (i.e., unemployment, SA and DP). The risk of unem-
ployment, SA and DP was associated with low job demands 
and low job control while high social support decreased the 
risk of long-term unemployment, particularly among young 
and middle-aged individuals. Hence, to facilitate a sustainable 
working life one strategy might be improving psychosocial 
working conditions (e.g., promote high job control and high 
social support at workplaces), which is likely to be applicable 
to all age groups and has effect on both short-term and long-
term unemployment and SA. Awareness of these factors at 
workplace or occupational health care for prevention of LMM 
is recommended. Moreover, familial factors may play a role 
in explaining the associations between psychosocial working 
conditions and LMM.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00420- 021- 01704-z.

Acknowledgements We acknowledge the Swedish Twin Registry for 
access to data.

Author contributions AR, MW and PS conceived and designed the 
study. MW conducted the statistical analysis and drafted the manu-
script. JN and KF contributed to the design of the study and all authors 
were involved in interpretation of results and participated in revising 
the manuscript. All authors read and approved the final manuscript.

Funding Open access funding provided by Karolinska Institute. This 
study was funded by Forte (2019-01284). The Swedish Twin project 
Of Disability pension and Sickness absence (STODS) receives fund-
ing through the Swedish Research Council under the Grant no. 2017-
00624. The Swedish Twin Registry is managed by Karolinska Institutet 
and receives funding through the Swedish Research Council under the 
Grant no. 2017-00641.

Availability of data and material The data that support the findings of 
this study are available from the original sources: the Swedish Twin 
Registry, Statistics Sweden, Swedish Social Insurance Agency and The 
Swedish National Board of Health and Welfare. Restrictions apply to 
the availability of the data used in this study based on the Swedish Twin 
project Of Disability pension and Sickness absence (STODS), which 
were used with ethical permission for the current study and therefore 
are not publicly available.

Declarations 

Conflict of interest The author declares that there is no competing in-
terest.

Ethics approval This study was approved by the Regional Ethical 
Review Board in Stockholm, Sweden.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 

as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Allebeck P et al (2004) Swedish Council on technology assessment in 
health care (SBU). Chapter 5. Risk factors for sick leave—general 
studies. Scand J Public Health 32(Supplement 63):49–108

Canivet C et al (2013) Can high psychological job demands, low deci-
sion latitude, and high job strain predict disability pensions? A 
12-year follow-up of middle-aged Swedish workers. Int Arch 
Occup Environ Health 86(3):307–319

Carlin JB et al (2005) Regression models for twin studies: a critical 
review. Int J Epidemiol 34(5):1089–1099

Carr E et al (2016) Working conditions as predictors of retirement 
intentions and exit from paid employment: a 10-year follow-up of 
the English Longitudinal Study of Ageing. Eur J Ageing 13:39–48

Clumeck N et al (2009) Working conditions predict incidence of 
long-term spells of sick leave due to depression: results from the 
Belstress I prospective study. J Epidemiol Community Health 
63(4):286–292

Dödsorsaksregistret (2015) The cause of death register (in Swedish). 
Stockholm, Sweden, pp 10–19. http:// www. socia lstyr elsen. se

Farrants K et al (2020) Job demands and job control and future labor 
market situation: an 11-year prospective study of 2.2 million 
employees. J Occup Environ Med (in press)

Fleischmann M et al (2018) Can favourable psychosocial working con-
ditions in midlife moderate the risk of work exit for chronically 
ill workers? A 20-year follow-up of the Whitehall II study. Occup 
Environ Med 75(3):183–190

Fredlund P et al (2000) Psychosocial job exposure matrix. An update 
of a classification system for work-related psychosocial exposures. 
Swedish National Institute for Working Life, Stockholm

Gjerde LC et al (2013) Genetic and environmental contributions to 
long-term sick leave and disability pension: a population-based 
study of young adult Norwegian twins. Twin Res Hum Genet 
16(4):759–766

Harkonmaki K et al (2008) The genetic liability to disability retire-
ment: a 30-year follow-up study of 24,000 Finnish twins. PLoS 
ONE 3(10):e3402

Helgesson M et al (2018) Trajectories of work disability and unemploy-
ment among young adults with common mental disorders. BMC 
Public Health 18(1):1228

Hellerstedt WL et al (1997) The association of job strain and health 
behaviours in men and women. Int J Epidemiol 26(3):575–583

Karasek RA (1979) Job demands, job decision latitude and mental 
strain: implications for job redesign. Adm Sci Q 24:285–308

Karlsson N et al (2006) Risk of disability pension in relation to gender 
and age in a Swedish county; a 12-year population based, prospec-
tive cohort study. Work 27(2):173–179

Kivimaki M et al (2010) Psychosocial work environment as a risk 
factor for absence with a psychiatric diagnosis: an instrumental-
variables analysis. Am J Epidemiol 172(2):167–172

Kolstad HA et al (2011) Job strain and the risk of depression: is report-
ing biased? Am J Epidemiol 173(1):94–102

https://doi.org/10.1007/s00420-021-01704-z
http://creativecommons.org/licenses/by/4.0/
http://www.socialstyrelsen.se


211International Archives of Occupational and Environmental Health (2022) 95:199–211 

1 3

Lahelma E et al (2012) Working conditions as risk factors for disabil-
ity retirement: a longitudinal register linkage study. BMC Public 
Health 12:309

Ludvigsson JF et al (2009) The Swedish personal identity number: 
possibilities and pitfalls in healthcare and medical research. Eur 
J Epidemiol 24(11):659–667

Ludvigsson JF et al (2011) External review and validation of the Swed-
ish national inpatient register. BMC Public Health 11:450

Ludvigsson JF et al (2019) The longitudinal integrated database for 
health insurance and labour market studies (LISA) and its use in 
medical research. Eur J Epidemiol 34(4):423–437

Lund T et al (2005) Who retires early and why? Determinants of early 
retirement pension among Danish employees 57–62 years. Eur J 
Age 2(4):275–280

Magnusson PK et al (2013) The Swedish Twin Registry: establishment 
of a biobank and other recent developments. Twin Res Hum Genet 
16(1):317–329

Mather L et al (2015) High job demands, job strain, and iso-strain are 
risk factors for sick leave due to mental disorders: a prospective 
Swedish twin study with a 5-year follow-up. J Occup Environ 
Med 57(8):858–865

McGue M et al (2010) Causal inference and observational research: the 
utility of twins. Perspect Psychol Sci 5(5):546–556

Narusyte J et al (2011) Genetic liability to disability pension in women 
and men: a prospective population-based twin study. PLoS ONE 
6(8):e23143

Norberg J et al (2020) Job demands and control and sickness absence, 
disability pension and unemployment among 2,194,692 individu-
als in Sweden. Scand J Public Health 48(2):125–133

OECD (2010) Rising youth unemployment during the crisis: how to 
prevent negative long-term consequences on a generation

OECD (2015) OECD Employment Outlook 2015
Petersen SB et al (2020) Influence of errors in job codes on job expo-

sure matrix-based exposure assessment in the register-based 
occupational cohort DOC*X. Scand J Work Environ Health 
46(3):259–267

Ropponen A et al (2013) Register-based data of psychosocial work-
ing conditions and occupational groups as predictors of disability 

pension due to musculoskeletal diagnoses: a prospective cohort 
study of 24,543 Swedish twins. BMC Musculoskelet Disord 
14:268

Rugulies R (2012) Studying the effect of the psychosocial work envi-
ronment on risk of ill-health: towards a more comprehensive 
assessment of working conditions. Scand J Work Environ Health 
38(3):187–191

Samuelsson A et al (2013) Psychosocial working conditions, occupa-
tional groups, and risk of disability pension due to mental diag-
noses: a cohort study of 43,000 Swedish twins. Scand J Work 
Environ Health 39(4):351–360

Sanchez-Roige S et al (2018) The genetics of human personality. Genes 
Brain Behav 17(3):e12439

Saunders SL et al (2014) What work means to people with work dis-
ability: a scoping review. J Occup Rehabil 24(1):100–110

Seglem KB et al (2019) A life course study of genetic and environmen-
tal influences on work incapacity. Twin Res Hum Genet 23:1–7

Social insurance in figures (2016) Social Insurance Agency
Stansfeld S et al (2006) Psychosocial work environment and mental 

health—a meta-analytic review. Scand J Work Environ Health 
32(6):443–462

Sundstrup E et al (2018) Retrospectively assessed psychosocial work-
ing conditions as predictors of prospectively assessed sickness 
absence and disability pension among older workers. BMC Public 
Health 18(1):149

Svedberg P et al (2012) Genetic susceptibility to sickness absence is 
similar among women and men: findings from a Swedish twin 
cohort. Twin Res Hum Genet 15(5):642–648

Torvik FA et al (2015) Socioeconomic status and sick leave granted for 
mental and somatic disorders: a prospective study of young adult 
twins. BMC Public Health 15:134

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


	Effects of age on psychosocial working conditions and future labour market marginalisation: a cohort study of 56,867 Swedish twins
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Aims
	Methods
	Study population and data sources
	Outcomes
	Exposure
	Covariates
	Social insurance system in Sweden
	Statistical analyses

	Results
	Discussion
	Strengths and limitations
	Conclusions
	Acknowledgements 
	References




