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Combinations of Job Demands and Job Control and Future
Trajectories of Sickness Absence and Disability Pension

An 11-year Follow-up of Two Million Employees in Sweden

Laura Salonen, MSSc, Kristina Alexanderson, Reiner Rugulies, Elisabeth Framke, PhD,

Mikko Niemelä, and Kristin Farrants, PhD

Objective: The aim of this study was to examine the association between

combinations of job demands/control and future sickness absence (SA) and

disability pension (DP) trajectories over 11 years. Methods: A population-

based prospective cohort study of female (n¼ 1,079,631) and male

(n¼ 1,107,999) employees in 2001. With group-based trajectory analysis,

we modeled the trajectories of annual mean SA/DP days in 2002 to 2012. We

predicted trajectory memberships for job demands/control using multino-

mial regression. Results: We found three SA/DP trajectories for women

(low stable, medium stable, and high increasing) and two for men (low stable

and high increasing). Low demands/low control in women [odds ratio (OR)

1.42; 95% confidence interval (95% CI) 1.38 to 1.45], and low demands and

medium/high control in men (equal OR of 1.23; 95% CI 1.18 to 1.28) were

strongly associated with high increasing trajectory. Conclusion: The asso-

ciations between job demands/control varied between SA/DP trajectories

and between sexes.

Keywords: disability pension, job control, job demands, sickness absence,

trajectory

A s work disability is a major cause for an early exit from the
labor market in Europe, it is crucial to understand the factors

leading to work disability. Previous research has identified multiple
factors associated with work disability,1 including working con-
ditions.2 Especially psychosocial working conditions are becoming
increasingly important, as physically straining jobs are diminishing

at least in Sweden.3 The relationship between working conditions
and work disability and related benefits is complex. Poor working
environment can contribute to sickness absence (SA) and disability
pension (DP) either by causing poor health or nonhealth-related
absence from work (such as experience of bullying at work4). In
addition, individuals with health problems might select into occu-
pations with a poor work environment.

The Job Demands-Control (JDC) model by Karasek and
Theorell5 is widely used in describing the association between
job demands and job control and employee wellbeing. Although
the theoretical model has shown to be very effective, according to
recent reviews, empirical research has had several shortcomings.6,7

There is a need for more research with a longitudinal setting, using
measures of job demands and job control that are not self-reported,
using more fine-tuned combinations of demands and control for
further insight how these two components work together. In this
study, we aim to fill all these gaps. Previous studies have shown a
clear association between combinations of job demands and job
control and SA and DP.2,8–11 Most of these studies have used four
specific occupational characteristics: active (high demands and high
control), high strain (high demands and low control), passive (low
demands and low control), and low strain (low demands and high
control). Especially high strain jobs2,12–17 and passive jobs12,14,16–

18 are associated with a high risk of SA and DP. However, the
‘‘quadrant’’ model does not differentiate between those who are
located very near or far from the median of the different job
demand-control combinations. A division of job demands and
control into tertiles provides a reference group in the ‘‘middle’’
of this combination, and more detailed insight on its association
with health outcomes.

We have previously examined associations between tertile-
based demand-control combination and risk of SA and DP in both
cross-sectional19 and longitudinal analyses20 in the Swedish work-
force. In the present paper, we examine in the same cohort, the
association between tertile-based demand-control combinations and
trajectories of SA and DP. To our knowledge, only one study has
examined the association between job demands and job control and
SA trajectories among Finnish female kitchen workers.21 Moreover,
studies examining work disability trajectories have mainly analyzed
socioeconomic and health-related factors.21–25 Only one study has
examined the contribution of physically demanding work to the
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SA trajectories.26 However, no studies have used the combined
measure of job demands and job control as exposure to the SA/DP
trajectories.

The main research question of this study was: how are
different combinations of job demands and job control measured
by job-exposure matrix (JEM) associated with subsequent SA/DP
trajectories among paid Swedish employees? The analyses were
divided in two main parts. First, we examined what kind of SA/DP
trajectories are formed in the study population. Second, we investi-
gated how different combinations of job demands and job control
from the surveys were associated with these trajectories. As the
labor market in Sweden is gender segregated27 and the gender
differences are also clear in SA28 and DP,29 we conducted all
analyses separately for women and men.

METHODS

Data
We used data from a nationwide register, linked at an

individual level by use of the personal identification number. Data
on age, sex, country of birth, type of living area, family composition,
education, and net days with SA and DP benefits from the Social
Insurance Agency per year derived from the Longitudinal Integra-
tion Database for Health Insurance and Labour Market Studies
(LISA by Swedish acronym) held by Statistics Sweden.

Study Population
All individuals who were living in Sweden, aged 30 to

54 years, in paid work with an annual income from work and
benefits at least 8856 SEK (approximately 957 euros, exchange rate
in 2001) and had a registered occupation according to the Swedish
Standard for Occupational Classification (SSYK by Swedish acro-
nym) in 2001 were included in this study. The income limit is used
to exclude those ineligible for SA benefits from the Swedish Social
Insurance Agency (SIA). Those with full-time SA in 2000 and 2001
or full-time DP in 2001 were excluded. To include enough time
points for trajectory construction, we included individuals with at
least 4 years of follow-up in the study. This yielded a study
population of 2,187,630 individuals.

Sickness Insurance in Sweden
The public sickness benefit insurance covers all over 15 years

old Swedes, living in Sweden with an income from work (including
self-employed) or unemployment benefits. Sickness benefit can be
received after a reduced work capacity due to disease or injury.
Medical certification is required after 7 days of self-certification.
The first 14 days of SA are covered by the employer, after which
sickness benefit is paid by the SIA. All Swedish residents aged 19 to
64 years whose work capacity is permanently reduced due to
diseases or injury can receive a DP from the SIA. Sickness benefits
amount to 80% of lost income, DP to 65%, and they can be for full-
time or part-time (25%, 50%, or 75%) of ordinary working hours.

INDEPENDENT VARIABLES

Job Demands and Job Control
For assessing job demands and job control, we used a previ-

ously published JEM.19,30 The data for the JEM derive from the
Swedish Work Environment Surveys from 1989 to 1997
(N¼ 48,894). Answers to questions considering job demands and
job control were grouped using factor analysis (see questions in
Supplementary Digital Content 3, http://links.lww.com/JOM/
A767). From these, separate estimates of demands and control were
given for each age and sex-adjusted 320 occupations separated into
gender and age. Occupational categories were based on the Nordic
Classification of Occupations (NYK by Swedish acronym).31 A more

detailed description of how the occupational classes in the JEM were
coded according to NYK and SSYK is found in study from Norberg
et al.19 In line with studies from Norberg et al19 and Farrants et al,20 we
divided the mean values into tertiles: high, medium, and low job
demands and control, and combined them into a nine-category matrix.

Covariates
We adjusted for several demographic variables measured at

baseline in 2001. These consisted of age, country of birth, educa-
tion, type of living area, and family composition (see Table 1).
Further, we adjusted for previous work disability benefits, that is,
having part-time SA in 2000 or 2001, full-time DP in 2000, and part-
time DP in 2001.

DEPENDENT VARIABLE

Sickness Absence and Disability Pension
The outcome variable was measured as the total number of

net days of SA and DP per year. For the calculation of net days, part-
time SA/DP was combined, for example, 2 days of 50% absence
were combined to one day.

Statistical Analysis
To analyze SA/DP trajectories, we utilized a group-based

trajectory analysis (GBTA), which is an application of a mixture
modeling that identifies distinct groups of the study population with
approximately similar trajectories on a selected time or age-varying
outcome.32 The annual number of work disability days was used as a
repeated outcome. The number of optimal trajectory groups and
shapes were assessed using the Bayesian information criteria (BIC).
Individuals were assigned to the group they had the highest proba-
bility of belonging to. The final model was the one with decreasing
BIC value, at least 5% of the study population in each group, and at
least 0.70 average probability of belonging to the group in all
groups. We used a normal distribution to model the outcome
variable. The composition of the work disability trajectory groups
was initially examined with cross-tabulations and Chi-square tests.

The individual probabilities of belonging to a particular
group were estimated using a multinomial logit function. In the
full models, we adjusted the models for all the confounders
described previously. Coefficients were log-transformed to odds
ratios (ORs) with their 95% confidence intervals (95% CIs)
reported. We use a contour plot to visualize of the kernel density
estimates for the JEM by each trajectory group for women and men.
Statistical analyses were conducted using SAS v. 9.4 and Stata v. 15.

Sensitivity Analysis
To control for individuals with poor health selecting out

during the follow-up period, we conducted the trajectory analysis
with different restrictions to follow-up. However, as around 94% of
the study population had full 11 years of follow-up, the results did
not change significantly with different follow-up times.

RESULTS

Descriptive Results
In total, there were 1,079,631 women and 1,107,999 men in

this study. In general, a majority of women and men were born in
Sweden, had 10 to 12 years of education, lived in urban areas, were
married or cohabiting with children and did not have SA in 2000
(Table 1). No large differences between women and men were found
in demographic characteristics, except for the family composition,
as a lower rate of women lived without children than men. A higher
rate of women than men had previous SA and DP.

Women worked more often in occupations with low job
demands and low job control, and men in occupations with high
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job demands and high job control (Table 1 and Fig. 1A) . Women
also had higher job demands in relation to job control, whereas in
men, this association was reversed. More detailed results on the
JEM distribution across the population are reported in a previous
study of Norberg et al19 (Table 2 and Fig. 2A,B).

SA/DP Trajectories
In trajectory analysis, a three-group model with cubic shapes

had the best fit to the data in women, and a two-group model with
cubic shapes had the best fit in men (Fig. 2 and Supplementary
Digital Content 1, http://links.lww.com/JOM/A765). Among
women, the three groups were low stable, with 71.9% of the study
population, medium stable with 19.7%, and high increasing with
8.4%. Among men, the two groups were low stable with 90.6% and
high increasing with 9.4%.

Those in low stable SA/DP trajectory were on average
younger, more often born in Sweden, had a higher education, lived
in an urban area, were more often married or cohabiting without
children, and had less often previous SA and DP than those in the
other trajectories (Table 2). Those in the high increasing trajectory
were on average older, more often born outside Sweden, had on
average lower education, lived in rural areas or in a small town, were
more often married or cohabiting without children at home, and had
SA and DP more often than those in other trajectories. In its
demographic characteristics, the medium trajectory was somewhere
in between, but more similar to the low trajectory.

Distribution of Job Demands and Control Across
SA/DP Trajectories

In women, the JEM distribution in low stable trajectory was
much like in the total population (Fig. 1A,B). In the medium stable
trajectory, many occupations were characterized by low and medium
job demands or control. Those in the high increasing trajectory were
even more often in occupations with low demands and low control. In
men, the results were similar. The occupations were less concentrated
in the high increasing trajectory; however, most men were in occu-
pations with low demands and low to medium control (Fig. 1C).

Associations with JEM and SA/DP Trajectories
Figure 3A and B show in general, high job demands with

medium or high job control was associated with low stable SA/DP
trajectory. Further, low job demands, independently of job control,
and low job control independently of job demands, were associated
of belonging to the medium stable or high increasing trajectory
instead of low stable trajectory. In women, there were three excep-
tions. First, a combination of low job demands and high job control
was associated with low stable SA/DP trajectory. Second, high job
demands with low job control was associated with adverse SA/DP
trajectories. Third, the ORs between medium stable and high
increasing trajectories were very small, and only the combination
of low job demands and low job control had an increased risk of
belonging to the high increasing trajectory, while other combina-
tions decreased the risk.

TABLE 1. Descriptive Characteristics of the Population in 2001

Women Men

N % N %

Age groups, years
30–34 214,654 19.9 240,641 21.7
35–40 233,147 21.7 251,594 22.7
41–44 218,969 20.3 219,790 19.8
45–50 223,601 20.8 206,747 18.7
51–53 185,410 17.3 179,227 16.2

Country of birth
Sweden 952,450 88.5 991,044 89.5
Outside Sweden 123,331 11.5 116,682 10.5

Education, years
Elementary (�9) 116,606 10.9 543,117 26.0
Secondary (10–12) 546,721 50.8 917,720 43.9
Tertiary (>12) 412,454 38.4 631,323 30.2

Type of living area
Urban (Stockholm, Gothenburg, Malmö) 398,683 37.2 398,138 35.9
Medium-sized town (>90,000 inhabitants) 373,975 34.7 389,870 35.2
Rural or small town (<90,000 inhabitants) 303,123 28.2 319,991 28.9

Family composition
Married/cohabiting w/o children 608,757 56.5 613,210 54.4
Married/cohabiting with children 111,284 10.4 84,195 7.5
Single/divorced/separated/widowed w/o children 156,556 14.6 40,042 3.5
Single/divorced/separated/widowed with children 199,184 18.6 390,552 34.6

Previous work disability
Sickness absence in 2000 198,238 18.4 102,821 9.3
Sickness absence in 2001 229,007 21.3 118,673 10.7
Disability pension in 2000 7,496 0.7 4,427 0.4
Disability pension in 2001 8,093 0.8 2,264 0.2
Total 1,075,781 100 1,107,999 100

Job Exposure Matrix Job Control (%) Job Control (%)

Job Demands (%) Low Medium High Low Medium High

Low 24.81 6.38 2.44 16.08 11.83 5.15
Medium 8.91 18.58 3.57 7.8 9.73 18.66
High 6.30 15.44 13.55 3.55 4.97 22.89
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Compared with the combination of medium job demands and
medium job control, women working in occupations with low job
demands and low job control had the highest risk of belonging to high
increasing trajectory (OR 1.42, 95% CI 1.38 to 1.45) or to medium stable
trajectory (OR 1.33, 95% CI 1.31 to 1.35) than to low stable trajectory,
and to high increasing trajectory (OR 1.08, 95% CI 1.05 to 1.11) than to
the medium stable trajectory. In men, the combination of low job
demands and medium job control (OR 1.23, 95% CI 1.19 to 1.27)
and low job demands and high job control (OR 1.23, 95% CI 1.18 to
1.28) had the highest risk of belonging to the high increasing trajectory.

In both women and men, those who were older, living in an
urban area, born in Sweden, other than unmarried without children,
had higher education and had previous SA or DP had a higher odds
of belonging to medium stable or high increasing trajectory both in
women and men (Supplementary Digital Content 2, http://links.
lww.com/JOM/A766).

DISCUSSION

Main Results
This study of two million Swedish 30 to 54 years old

employees showed how different combinations of job demands
and control are associated with future SA/DP trajectories in women
and men. We found three trajectories for women: low stable,
medium stable, and high increasing, and two for men: low stable
and high increasing. In women, low stable and medium stable
trajectories consisted largely of occupations with higher levels of
job demands in relation to job control, and the high increasing
trajectory of occupations with low job demands and low job control.
In men, the low stable trajectory consisted mostly of occupations
with medium or high job demands and high job control, and the high
increasing trajectory of occupations with low or medium job
demands and medium or low job control.

Comparison with Previous Studies
The only previous study on job demands and job control and

SA trajectories found no association between them.21 In this study,

we found multiple associations with the three SA/DP trajectories.
However, the previous study focused on a specific group of Finnish
municipal kitchen workers with musculoskeletal pain, whereas our
study included the whole Swedish workforce. Perhaps within one
specific occupation, the variation between the levels of job demand
and control is too small to be associated with significant variation in
SA. Due to the lack of previous studies on job demands and control
and SA/DP trajectories, we can only compare our results with
studies measuring SA or DP outcomes at single time points. The
results should be compared with caution, as many previous studies
have used different classification of job demands and job control
and reported relative risks.

Our results showed that the combination of low job demands,
independently of levels of job control, and low job control, inde-
pendently of job demands were associated with adverse SA/DP
trajectory instead of low stable trajectory in women and men.
Similar findings have been made in studies using different measures
of job demands and control and SA/DP outcomes.2,8–11,13,15–17 As
an exception, in women, low job demands and high job control
(‘‘low strain jobs’’) were associated with low stable SA/DP trajec-
tory. Surprisingly in men, a combination of low job demands and
medium or high job control had the strongest association with an
adverse SA/DP trajectory. Previous studies, using quadrant division,
have found high job demands and low job control (‘‘passive jobs’’)
to be protective against adverse SA or DP outcomes.12–14,17,18 In
women, the strongest associations were between low job demands
and low job control and adverse SA/DP trajectories compared with
low stable SA/DP trajectory. Previous studies, again using the
quadrant division, have similarly found an association between this
combination and adverse SA and DP outcomes.12,14,16–18 Occupa-
tions with low job demands and low job control largely consist of
low-wage and manual work jobs that typically have a higher
prevalence of SA16 and DP.8,33 However, our results suggest that
at least in women, a combination low job demands and low job
control only differentiates between low stable and more adverse SA/
DP trajectories, but not between medium stable and high increasing
SA/DP trajectories.

FIGURE 1. SA/DP trajectories
calculated with a censored nor-
mal model. Estimated SA/DP tra-
jectories (solid lines) and
observed group means at each
time point (dotted line) with
smoothed estimates and 95%
confidence intervals and esti-
mated group percentages.
Women on the left, men on the
right.
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Further, we were unable to confirm previous findings on high
job demands and low job control (‘‘high strain job’’) being the
strongest predictor of adverse SA/DP outcomes.2,12–14,16–18 We
found that this combination had a strong, but not the strongest
association with high increasing SA/DP trajectory. In women, this
combination was not significant in differentiating between belong-
ing to the medium stable and high increasing SA/DP trajectories.
This indicates that the association between high job demands and
low job control, and health outcomes is associated with the severity
of the outcome. In our previous study, we also did not find evidence
for high job strain being a particularly strong predictor of SA.19 It is
difficult to state whether these contradicting results stem from the
differences in the study population, in the measures of job strain,
SA/DP, or something else.

High job demands with medium or high job control (‘‘active
jobs’’) were associated with beneficial SA/DP trajectories. Also
previous studies, again using slightly different classification of job
demands and job control, have found similar results with SA and DP
outcomes.19 As an exception, in women, this combination did not
differentiate between low stable and medium stable SA/DP trajecto-
ries, implying that this demands-control combination may be protec-
tive only against high levels of SA or DP. High job demands and high
job control are typically found to protect against health risks by
increasing performance, learning, and motivation.5 In general, we are
unable to show whether these associations are due to the effect of work
environment or due to health selection, for example, that persons with
poorer health would more likely to select into occupations with low
levels of job demands and job control.

Our results on the demographic differences between trajectories
support previous findings19,22 showing that on average younger, those

born in Sweden, who had a higher education, lived in an urban area, were
married or cohabiting without children, and did not have previous SA or
DP were more likely to belong to low rather than to medium or high
increasing SA/DP trajectory, and to medium trajectory rather than high
increasing SA/DP trajectory.

Strengths and Limitations
A strength of this study is that the whole population in paid

work in Sweden was included, instead of a specific diagnostic or
occupational group, as in most previous studies. Other strengths are
that we have used data from a large, high-quality administrative
register for outcome and covariates that allows adjusting for several
important factors with no loss of data due to non-response. Another
strength is the use of a JEM to measure job demands and job control,
as this decreases the reporting bias of the exposure, one of the key
concerns in research on psychosocial work environment and
health.34,35 Finally, we believe that it is a strength that we combined
demands and control not by the median split, as previous studies
have done,17,36,37 but that we instead used a nine combinations
approach, as this resulted in a more detailed categorization of job
demands and job control. Use of trajectories can help to recognize
vulnerable groups in terms of SA/DP. Perhaps the two largest
limitations of the study are that, first, with the JEM methodology
we are unable to distinguish between-individual variation in job
demands and job control in the same occupation. Second, we are
unable to identify the mechanisms between psychosocial work
environment and subsequent SA/DP. Individuals with poor health
might be prone to select into occupations with lower demands, or to
switch to occupations with lower job demands. These individuals
are in turn more prone to transit to SA or DP. Further, values at a

TABLE 2. Proportion (%) of Sociodemographic Characteristics in Each of the Three Sickness Absence and Disability Pension
(SA/DP) Trajectories in Women and Two SA/DP Trajectories in Men

Women Men

Low Stable Medium Stable High Increasing Low Stable High Increasing

Group N 763,734 215,484 96,563 999,941 102,632
Age groups, years

30–34 21.2 20.0 9.8 22.7 12.4
35–40 22.6 21.5 15.7 23.3 17.4
41–44 20.5 20.2 19.7 19.9 19.3
45–50 20.0 21.0 26.2 19.1 24.4
51–53 15.7 17.4 29.1 15.1 26.5

Country of birth
Sweden 89.6 87.5 82.6 90.2 83.1
Outside Sweden 10.4 12.5 17.4 9.8 16.9

Education, years
Elementary (�9) 9.2 12.5 20.2 15.2 25.9
Secondary (10–12) 49.4 53.7 55.5 50.5 55.3
Tertiary (>12) 41.4 33.8 24.4 34.4 18.8

Type of living area
Urban (Stockholm, Gothenburg, Malmö) 37.9 35.6 31.4 36.2 33.0
Medium-sized town (>90,000 inhabitants) 34.8 34.1 36.2 35.2 34.9
Rural or small town (<90,000 inhabitants) 27.3 29.4 32.4 28.6 32.1

Family composition
Married/cohabiting without children 59.1 52.9 44.8 56.3 46.7
Married/cohabiting with children 9.7 10.3 15.8 7.3 10.1
Single/divorced/separated/widowed without children 13.1 18.3 18.0 3.5 4.7
Single/divorced/separated/widowed with children 18.1 18.6 21.4 32.9 38.4
Total (%) 100 100 100 100 100

Previous work disability
Sickness absence in 2000 11.6 28.2 50.4 7.4 29.9
Sickness absence in 2001 12.5 34.6 60.9 7.8 38.5
Disability pension in 2000 0.2 0.6 4.9 0.3 1.8
Disability pension in 2001 0.0 0.6 6.8 0.0 2.0
Total (%) 100 100 100 100 100
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detailed level were not available for all occupations, and that
information on occupation was only measured once and not updated
in LISA for all individuals every year. More research should be
conducted on the changes in JEM during an individual’s life-course
and how these possible changes interact with work ability.

CONCLUSION
The results of this study suggest that the combination of

job demands and job control is associated with subsequent SA/

DP trajectories and this association varies between women and
men. In women, low job demands and in men low job demands
and low job control are independently associated with adverse
SA/DP trajectories. Low job demands and low job control in
women, and low job demands with medium or high job control
were at risk of belonging to medium stable or high increasing SA/
DP trajectory, instead of low stable trajectory. Further research
should be conducted to assess whether job demands and job
control cause health problems, or whether individuals with poor

FIGURE 2. (A) Kernel density plots of the concentration of combinations of job demands and control among people in paid work
in Sweden in men and women. (B) Kernel density plots in women according to SA/DP trajectory groups. Low trajectory group on
the left, medium trajectory group in the middle, high increasing trajectory group on the right. (C) Kernel density plots in men
according to SA/DP trajectory groups. Low trajectory group on the left, high increasing trajectory group on the right.
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health are selected into occupations with low job demands and
job control.
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FIGURE 3. (A) Odds ratios with 95% confidence intervals for each of the nine job strain categories for belonging to different SA/
DP trajectories in women. Adjusted for age group, country of birth, education, type of living area, family composition, and
previous work disability. (B) Odds ratios with 95% confidence intervals for each of the nine job strain categories for belonging to
different SA/DP trajectories in men. Adjusted for age group, country of birth, education, type of living area, family composition,
and previous work disability.
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