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Objective This meta-review aimed to present all available quantitative pooled estimates for the associations

between psychosocial work exposures and health outcomes using a systematic literature review of literature
reviews with meta-analysis.

Methods A systematic review of the literature from 2000 to 2020 was conducted using PubMed, Web of Science,

Scopus, and PsycINFO databases following the PRISMA guidelines. All literature reviews and Individual-Participant Data (IPD)-Work consortium studies exploring an association between psychosocial work exposures and
health outcomes and providing pooled estimates using meta-analysis were included. All types of psychosocial
work exposures and health outcomes were studied. The quality of each included review was assessed.

Results A total of 72 reviews and IPD-Work consortium studies were included. These mainly focused on job
strain as exposure and cardiovascular diseases and mental disorders as outcomes. The associations between
psychosocial work factors and cardiovascular diseases and mental disorders were in general significant, and
the magnitude of these associations was stronger for mental disorders than for cardiovascular diseases. Based
on high-quality reviews, significant associations were found between job/high strain and long working hours as
exposures and coronary heart diseases, (ischemic) stroke, and depression as outcomes. A few additional significant associations involved other exposures and health outcomes.

Conclusions The included reviews brought convincing findings on the associations of some psychosocial

work factors with mental disorders and cardiovascular diseases. More research may be needed to explain these
associations, explore other exposures and outcomes, and make progress towards determining the causality of
the associations.

Key terms pooled estimate; systematic literature review.

Psychosocial work exposures emerged in the area of
occupational health epidemiology during the 1990s,
the first studies being published in the 1980s (1–5) and
some very rare studies in the 1970s (6). Since then,
the literature has expanded considerably, making a
synthesis of the literature timely. Psychosocial work
factors are characterized by a multitude of exposures,
which presents problems in summarizing the literature.
A number of studies have investigated the factors of the
job strain model, one of the first and widely used theoretical model, including decision latitude, psychological

demands, job strain (combination of high demands and
low latitude), and social support. However, psychosocial
work factors embrace a much higher number of aspects,
such as long working hours, job insecurity, effort–
reward imbalance, but also more recently workplace
bullying, organizational injustice, and work–family
conflict, amongst others. In addition, this is not only the
issue of exposure that is complicated but also the issue
of outcome, as the diversity of outcomes also adds to
complexity in the field.
A large amount of the literature has focused on
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the associations of psychosocial work exposures with
mental disorders and cardiovascular diseases. Various
other health outcomes have also been investigated,
although less frequently, such as cardiovascular risk
factors, behavioral risk factors, and more rarely other
diseases. Psychosocial work factors may be expected to
be associated with a large number of health outcomes,
consequently for this reason too, a synthesis of the literature may also be difficult to achieve.
A substantial number of literature reviews have been
published on specific associations between psychosocial
work exposures and health outcomes in recent years.
Four meta-reviews, based on literature reviews, have
been published so far and summarized the evidence for
two outcomes, cardiovascular diseases (7) and common
mental health problems (8), and two exposures, workplace bullying (9) and long working hours (10). Three
of these meta-reviews used a systematic procedure to
synthesize information, and only one provided quantitative pooled estimates. Focusing on literature reviews
with meta-analysis based on primary studies that have
already been selected on the basis of well-defined criteria may be useful in order to summarize the literature
in a quantitative way. Indeed, an additional problem
may be the heterogeneity of the literature regarding
the quality of the studies. In addition, given the inherent problems related to the study of the associations
between psychosocial work exposures and health outcomes (such as residual confounding and reporting bias),
causal inferences may be difficult to reach and a limited
number of primary studies in the literature or pooled in
a meta-analysis may not be enough to provide the level
of evidence required. Finally, a state-of-the-art providing quantitative pooled estimates may be particularly
helpful to other research topics such as those related
to the estimation of fractions and costs attributable to
psychosocial work exposures.
Our aim was therefore to perform a meta-review (ie,
a systematic literature review of literature reviews with
meta-analysis) on the associations between psychosocial
work exposures and health outcomes and to report all
available quantitative pooled estimates for each of these
associations. As our aim was to provide a comprehensive
review on the etiological effects of psychosocial work
exposures, all psychosocial work factors and all health
outcomes were included. We further investigated the
significance, magnitude, precision, and consistency over
time of the associations, and the differences between
outcomes to provide more information about the specificity of the effects or on the contrary about the multiple
effects of these exposures on health.
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Methods
Search strategy
We systematically searched for published systematic
literature reviews with meta-analysis using PubMed,
Web of Science, Scopus, and PsycINFO databases from
1 January 2000 to 28 September 2020. Keywords were
chosen to capture two criteria: firstly, the articles had to
be a literature review with meta-analysis, and secondly,
the reviews had to explore associations for any psychosocial work exposures. A list of keywords was therefore
developed to cover these two criteria (Appendix 1,
www.sjweh.fi/article/3968). The comprehensiveness
of our search was checked using the reference lists of
the included reviews. The meta-review was conducted
according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines
(www.prisma-statement.org).
Inclusion criteria, eligibility, and selection of reviews
Literature reviews were eligible for inclusion in this
meta-review if: (i) keywords (Appendix 1) were present
in the titles and/or abstracts, (ii) they were published in
English, and (iii) they were published from 1 January
2000 to 28 September 2020. All psychosocial work exposures were included. However, factors related to time
schedules, that may have an impact on health outcomes
through disruption of circadian rhythms, such as night
work or shift work or other atypical work schedules,
were not considered. All health outcomes were included
as far as they were related to symptoms, disorders, or
diseases coded in the International Classification of
Diseases, version 10 (ICD-10). Any behavioral disorders
due to psychoactive substance use were also included,
as well as any behavioral risk factors. However, we
excluded outcomes that could not be linked to specific
diseases or disorders, such as all-cause mortality, sickness absence, accident/injury, disability, self-reported
health, well-being, or quality of life. Furthermore, as the
objective was to study the etiological role of psychosocial work exposures, we excluded reviews that explored
disease recurrence, chronicity, or exacerbations. In order
to extrapolate the results as far as possible to the whole
working population, the population had to be a general
working population, or at least had to be as varied as
possible in terms of occupations and work sectors, thus
reviews focusing on one specific occupation or work
sector were excluded. The reviews had to include a metaanalysis. We also included the studies of the IPD-Work
(individual-participant data meta-analysis in working
populations) consortium as these studies were highly
relevant because they included large samples from a
range of countries and results from meta-analysis even
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if not always based on a literature review (11). Indeed,
this consortium published two types of papers: the first
type including unpublished pooled analyses of IPDWork cohorts only (called IPD-Work consortium studies without literature review in our text) and the second
type including both literature reviews and unpublished
pooled analyses of IPD-Work cohorts (called IPD-Work
consortium studies with literature review in our text).
Both types were included in our meta-review. For simplicity, we called ‘reviews’ all publications included in
our meta-review. Finally, the reviews had to include a
meta-analysis that provided a quantitative pooled estimate for the exposure–outcome association, ie, relative
risk (RR), hazard ratio, or odds ratio. If the presentation
of the results by the authors led to inverse pooled estimates, then the estimates were reversed (for example,
estimate for high support instead of low support). We
retained pooled estimates adjusted for gender, age, and
socioeconomic status (SES), or if not available the closest minimally adjustment, to make comparison possible
as far as possible. If it was possible, adjustment for
behavioral risk factors was not retained in the study of
cardiovascular diseases, as these behavioral risk factors
may be mediators in the studied exposure–outcome
associations. The estimates based on one primary study
only were not retained. The retained pooled estimates
were presented as ‘main results’ in the data extraction.
Two of the authors (IN and SB) independently conducted the systematic search, screening and selection. In
case of inconsistencies, classification mismatches were

discussed and resolved by consensus. Figure 1 presents
the selection process.
Data extraction
A standardized form was used to collect information
about all included reviews and two of the authors (IN
and SB) independently extracted data, with any discrepancies resolved by consensus. Extracted data were
presented in supplementary table S1.
A number of instruments have been designed to
assess the quality of systematic literature reviews, especially those including randomized studies. However,
such instruments based on criteria checklists may not be
sufficient to draw a conclusion on evidence (12). Indeed,
these checklists generally do not collect enough information about the methodological aspects of the nonrandomized and epidemiologic studies. Furthermore, as
we included systematic reviews as well as IPD-Work
consortium studies without literature review, the use of
these checklists would have been irrelevant for these
studies. Consequently, inspired by some checklists such
as AMSTAR 2 (13), we elaborated a list of critical points
including methodological criteria and assessed each
review and IPD-Work consortium study. Quality scores
were calculated ranging from 0–16 with higher scores
indicating higher quality. For IPD-Work consortium
studies without literature review, a weighted score was
calculated (Appendix 2). The results for quality assessment were presented in supplementary table S2.

Figure 1. Selection process of reviews.
Scand J Work Environ Health 2021, vol 47, no 7
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The pooled estimates of the main results from the
included reviews were presented using figures according to exposure, outcome, publication date, and quality
score. Significance, magnitude, and precision of the
associations were presented using pooled estimates and
their 95% confidence interval (CI). If there was more
than one pooled estimate for a given association, the
results were studied for consistency according to publication date. In the figures, diseases or disorders were
preferred to symptoms (eg, depression versus depressive
symptoms), and main exposure dimensions were preferred to sub-dimensions (eg, support versus colleagues/
supervisors support), when both were available. All
information may be found in supplementary table S1.

Results
Among the eligible articles for inclusion in the selection
process, 72 reviews with meta-analysis were included
in our meta-review (14–85) (figure 1). Supplementary
table S3 presents the 27 excluded articles after fulltext
reading and the reason for exclusion.
Characteristics of the reviews included in the meta-review
Almost all included reviews were published after 2011.
Among the 72 reviews, 47 (65%) were literature reviews
with meta-analysis, 7 (10%) were IPD-Work consortium studies with literature review, and 18 (25%) were
IPD-Work consortium studies without literature review.
The reviews included an average of 20 primary studies
(range 6–86).
The job strain model exposures were the most frequently studied exposures: job strain or high strain (the
difference between these two exposures is related to the
reference group: either low demands or high latitude or
both for job strain, and low demands and high latitude,
also called low strain, for high strain) (37 reviews, 51%),
psychological demands and decision latitude (17 reviews
each, 24%), and social support (13 reviews, 18%). Long
working hours were the second most frequently studied
exposure (23 reviews, 32%). Effort–reward imbalance
was explored in 12 reviews (17%), and job insecurity or
temporary employment in 11 reviews (15%). Workplace
bullying or violence were studied in 5 reviews (7%) and
organizational injustice in 5 reviews (7%) as well. There
were 2 reviews on emotional demands and 2 on worklife imbalance. A number of reviews examined more
than one exposure from different concepts or models
(14 reviews, 19%).
The most frequently studied outcomes were cardiovascular diseases: coronary heart disease (CHD) (15
reviews, 21%), cardiovascular risk factors (14 reviews,
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19%), stroke (5 reviews, 7%), and behavioral risk factors (5 reviews, 7%). Other or unspecified cardiovascular diseases were examined in 5 additional reviews (7%).
A large number of reviews explored mental health outcomes: depression-related outcomes (9 reviews, 12.5%),
sleep problems (6 reviews, 8%), anxiety or burnout (5
reviews), psychotropic medication use (2 reviews), and
suicide-related outcomes (1 review). Unspecified common mental disorders, pregnancy outcomes, and musculoskeletal disorders (MSD) were studied in 5 reviews
each. An additional 3 reviews focused on cancer and 1
on digestive diseases.
The quality was low for 22 reviews (score≤7), moderate for 30 reviews (score 8–11), and high for 20 reviews
(score≥12) (supplementary table S2). The mean score was
9.7. The mean score was 8.3 for systematic reviews, 12
for IPD-Work consortium studies with literature review,
and 12.7 for IPD-Work consortium studies without literature review. However, for this last group, as the quality score was assessed using 5 criteria instead of 8, the
comparison may be difficult with the two other groups.
Among the 54 reviews (the 18 IPD-Work consortium
studies without literature review excluded), 39 (72%)
followed guidelines. Prospective design was the retained
study design to select the primary studies, alone (46
reviews, 64%) or combined with case–control studies
(9 reviews, 12%). Adjustment for gender, age, and SES
was used in 16 reviews (22%), or a close adjustment in
18 additional reviews (25%). Quality was assessed in 37
reviews among 54 (69%). Almost all reviews performed
the meta-analysis using adequate statistical methods (63
reviews, 88%). Publication bias was studied in 36 reviews
among 54 (67%), and 21 of them did not find this bias
whereas 15 found this bias. Heterogeneity was explored
in 58 reviews (81%), and 23 of them found low heterogeneity. Among 67 reviews that included both genders, 30
reviews provided no information about gender. Attention
was given to gender in 37 reviews (55%), however, gender differences were not always statistically tested, limiting definitive conclusions (9 reviews). A set of 27 reviews
(96%) concluded to the absence of gender differences in
the exposure–outcome associations, and only one reached
the opposite conclusion. When other subgroup differences
were tested, the large majority of the reviews did not find
differences for age (81%), region/country (79%), and SES
(69%). When explored and tested (which was very rare),
there were no differences in the associations according to
study characteristics such as study quality, study design,
adjustment, exposure and outcome measurement, and
follow-up length in (almost) all reviews.
Pooled estimates for each exposure–outcome association
Table 1 shows the availability of at least one pooled
estimate for all exposure–outcome associations. This
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Table 1. Summary table of all exposure-outcome associations studied in at least one of the included reviews. =at least one available pooled estimate.















































table includes 16 exposures and 38 outcomes, making a
total of 608 exposure–outcome associations possible. In
fact, at least one pooled estimate was available for only
119 exposure–outcome associations (ie, 20%).
Figure 2 presents the results for CHD. There were 15
included reviews (22, 37–39, 43, 44, 46, 49, 65, 68, 72,
73, 75, 81, 82). All were literature reviews except three
IPD-Work consortium studies without literature review
(22, 37, 43). All the estimates were significant for job/
high strain and CHD, with increasing precision over
time. The most conservative estimate (RR=1.17, 95% CI
1.05–1.31) (43), adjusted for gender, age, and SES, had
a higher quality. One recent review (68) which investigated CHD mortality (and not CHD) provided a non-significant estimate, with the largest CI (lower precision).
Among the five significant estimates for long working
hours, three, based on prospective design, provided
lower values of similar magnitude (RR=1.12 or 1.13)
and had higher precision and higher quality (44, 49, 75).

Among the two estimates for effort–reward imbalance,
the most recent was significant and had greater precision (RR=1.19, 95% CI 1.04–1.38) and higher quality
(22). The estimates for job insecurity (RR=1.32, 95%
CI 1.09–1.59, moderate quality) (73) and organizational
injustice (RR=1.62, 95% CI 1.24–2.13, low quality) (46)
were significant, but displayed lower precision. Thus,
the magnitude of the association was similar for job
strain, long working hours, and effort-reward imbalance,
and a little higher for job insecurity and organizational
injustice, though more imprecise.
Figure 3 presents the results for stroke. Five papers
(21, 26, 34, 44, 75) provided estimates that were based
on literature reviews except one IPD-Work consortium
study without literature review (26). For all, prospective
design was a selection criterion and quality assessment
was high, with one exception. High strain, but not job
strain, was associated with overall stroke (RR=1.22,
95% CI 1.01–1.47) (34). The estimates were significant
Scand J Work Environ Health 2021, vol 47, no 7
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Figure 2. Pooled estimates for the associations between psychosocial work exposures and coronary heart diseases. * IPD-Work Consortium
studies without systematic literature review.

Figure 3. Pooled estimates for the associations between psychosocial work exposures and stroke. * IPD-Work Consortium studies without
systematic literature review.
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Figure 4. Pooled estimates for the associations between psychosocial work exposures and diabetes. * IPD-Work Consortium studies without systematic
literature review.

Figure 5. Pooled estimates for the associations between psychosocial work exposures and obesity. * IPD-Work Consortium studies
without systematic literature review.
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Figure 6. Pooled estimates for the associations between psychosocial work exposures and behavioral risk factors. ‡ Job strain was the outcome. * IPD-Work
Consortium studies without systematic literature review.

Figure 7. Pooled estimates for the associations between psychosocial work exposures and depression-related outcomes
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Figure 8. Pooled estimates for the associations between psychosocial work exposures and other mental health outcomes.
Scand J Work Environ Health 2021, vol 47, no 7
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for ischemic stroke but not significant for hemorrhagic
stroke. There were three significant estimates for the
association of long working hours with overall stroke,
the two higher quality estimates providing higher values
of similar magnitude (RR of around 1.3) (21, 44).
Three IPD-Work consortium studies without literature review explored other cardiovascular diseases and
reported significant associations between job strain and
peripheral artery disease (high quality) (30), and long
working hours and arterial fibrillation (high quality) (41)
and venous thromboembolism (moderate quality) (40).
The three RR ranged from 1.4–1.5.
Figure 4 presents the results for diabetes, which was
the most frequently studied cardiovascular risk factor in
7 reviews (20, 24, 45, 57, 59, 66, 81), among which 3
were IPD-Work consortium studies without literature
review (24, 57, 59). Most of the estimates were nonsignificant, and the three significant associations were
reported by the 3 IPD-Work consortium studies without
literature review. For job strain, there were 4 estimates,
and only 2, of low or high quality, displayed significant
associations with diabetes, the more conservative and
more precise RR, of the two estimates, being 1.15, 95%
CI 1.06-1.25 (high quality) (57). There was one significant association between job insecurity and diabetes
(RR=1.15, 95% CI 1.04–1.28, high quality) (24).
Figure 5 shows the results for obesity. There were 2
literature reviews (42, 85) and 3 IPD-Work consortium
studies without literature review (58, 59, 77). Significant associations were observed between job strain and
obesity using cross-sectional data but not using prospective data. The associations between long working hours
and obesity were significant with all types of design
(moderate/high quality), with 4 estimates of similar
magnitude ranging from 1.12–1.17 (77, 85).
Figure 6 presents the results for behavioral risk factors. Two IPD-Work consortium studies without literature
review (25, 59) and one literature review (81) reported
significant associations between job strain (59), high
strain (25), long working hours (81) and physical inactivity. The estimate based on prospective design (RR=1.21,
95% CI 1.11–1.32) was more conservative than the estimate based on cross-sectional design for the association
between high strain and physical inactivity (high quality)
(25). Quality was low for the associations of job strain
and long working hours with physical inactivity with
significant RR of 1.34 (95% CI 1.26–1.41) (59) and 1.23
(95% CI 1.00–1.52) (81) respectively. Two IPD-Work
consortium studies without literature review found a
significant association between job strain and smoking
using cross-sectional data, but not using prospective data.
The association between long working hours and smoking was non-significant. Two reviews (74, 81) and two
IPD-Work consortium studies without literature review
(32, 59) examined alcohol intake. No association was
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observed between job strain and alcohol intake except
one borderline significant based on cross-sectional design.
Two literature reviews (74, 81) studied long working
hours in association with alcohol intake, and one (moderate quality) reported two significant associations using
either cross-sectional or prospective data with estimates
of similar magnitude (RR of around 1.1) (74).
Figure 7 presents the results for depression-related
outcomes from nine reviews (36, 51, 61–63, 69, 78, 79,
81) examining depressive symptoms (36, 61, 63, 69, 78,
81), or more rarely, clinical/major depression (51, 62, 79)
or hospital-treated clinical depression (51). All estimates
were significant except one. All these estimates were
derived from literature reviews of prospective primary
studies, except one review of low quality (81), including
cross-sectional design, that provided a stronger effect size
of long working hours on depressive symptoms. The two
first estimates (moderate/high quality) for long working
hours were consistent in magnitude although the second
one (RR=1.14, 95% CI 1.03–1.25) was significant and
had greater precision and quality (78). Three estimates
provided significant associations between job strain and
depression with increasing quality from low to high. The
two first estimates were consistent in terms of magnitude
(RR ranging from 1.7–1.8) (51, 69). The third estimate
was lower probably because the outcome was hospitaltreated clinical depression (51). One estimate displayed a
significant association between effort–reward imbalance
and depressive symptoms (RR=1.68, 95% CI 1.40–2.01)
(moderate quality) (63). There were two significant estimates for the association between job insecurity and
depressive symptoms, and the most recent estimate had a
higher quality (RR=1.61, 95% CI 1.29–2.00) (61). There
was one significant estimate for the association between
bullying and depressive symptoms, whose CI was large
(RR=2.82, 95% CI 2.21–3.59) (low quality) (69). There
was one significant estimate of lower magnitude for the
association between physical violence and depression
(RR=1.42, 95% CI 1.31–1.54) (moderate quality) (62).
Thus, the associations of higher magnitude were found
for job strain, effort-reward imbalance, job insecurity, and
violence, and still more for bullying.
Figure 8 presents the results for the other mental
health outcomes. Two literature reviews, of low or
moderate quality, explored the associations between
psychosocial work exposures and burnout (15, 62),
only one was based on prospective design (15), and
both provided estimates that were all significant. The
magnitude of the association was larger for psychological demands, organizational injustice, and emotional
demands (all RR>2.5). The precision was however low
for reward, violence, injustice, and emotional demands.
Three reviews reported estimates for anxiety symptoms
(61, 62, 81), and two of them showed significant,
though imprecise, associations with long working hours
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(RR=1.31, 95% CI 1.04–1.64, low quality) (81) and job
insecurity (RR=1.77, 95% CI 1.18–2.65, high quality)
(61). Six reviews provided estimates for sleep problems
(low or moderate quality) (50, 52, 55, 62, 81, 84). They
were all literature reviews but only two reviews selected
prospective primary studies (50, 55). The estimates
were significant for almost all exposures. The CI were
however very large, except for the job strain model
factors and long working hours. The RR ranged from
1.2–1.4 for job strain and long working hours. RR of
higher magnitude (>2) were observed for effort–reward
imbalance, violence, and work-life imbalance, but these
estimates were very imprecise and derived from low
quality reviews. One literature review (low quality)
(53) provided estimates for suicide-related outcomes.
All estimates were significant for suicide ideation and
ranged from 1.3–1.9, but the CI were large except for the
job strain model factors. The association was borderline
significant between low control and suicide (RR=1.23,
95% CI 1.00–1.51). Two reviews (moderate or high
quality) explored psychotropic medication use (54, 61),
and most of the associations were not significant except
for psychological demands, job insecurity, and work–life
imbalance (RR ranging from 1.1–1.4).
Figure 9 shows the results for MSD according to the
region of pain. There were 5 reviews (14, 27, 47, 48,
76), of low or moderate quality, and all were based on
prospective design, except one (76). Job strain model
exposures were associated with MSD (all regions), and
the two RR for job strain ranged from 1.35 (low quality)
to 1.62 (moderate quality). Job strain model exposures
were associated with low back pain, the estimates being
consistent between the 2 reviews involved (27, 48). Job
strain displayed RR ranging between 1.38–1.40. Job
insecurity was significantly associated with low back pain
in the most recent review (RR=1.43, 95% CI 1.16–1.76)
(48). According to three reviews (27, 47, 48), all estimates were significant for the associations between job
strain model exposures and neck/shoulder pain, except
two estimates. The differences in the estimates between
two of these reviews (27, 48) and the third one (47)
remained difficult to understand. RR ranging from 1.33–
1.43 were found for job strain. According to two reviews
(27, 48), low latitude and high demands were associated
with upper extremity pain (27, 48). Low support was
significant in one review (27) and not in the other (48).
There was no significant association between job strain
and upper extremity pain. One review (48) found a significant association of low support with lower extremity
pain. Contrarily to our expectations, the associations of
job strain with MSD were not always more precise over
time when two or more reviews were available. The magnitude of the association was found to be approximately
consistent between job strain and MSD (all regions), low
back and neck/shoulder pain (RR ranged from 1.3–1.6).

Pregnancy outcomes (figure 10) were explored in 5
reviews (17–19, 60, 71), with quality increasing from
low to moderate over time, that displayed significant
associations between long working hours and miscarriage (two estimates of similar magnitude, RR ranging
between 1.36–1.38), preterm delivery (3 most recent
estimates of similar magnitude, RR ranging between
1.21–1.25), small-for-gestational-age (one borderline
significant estimate, RR=1.16, 95% CI 1.00–1.36) (19),
and low birth weight (RR=1.43, 95% CI 1.11–1.84) (19).
Figure 11 shows the results for cancer. Two IPDWork consortium studies without literature review (28,
29) and one review (83) explored cancer, and all three
were based on prospective design and were of moderate
quality. All estimates were non-significant, except two
associations, significant though imprecise, between job
strain and lung cancer (RR=1.32, 95% CI 1.01–1.74)
(29), and between long working hours and breast cancer
(RR=1.54, 95% CI 1.09–2.18) (28).
Finally, an IPD-Work consortium study without literature review (33), of moderate quality, did not show
an association between job strain and Crohn’s disease
and ulcerative colitis.

Discussion
Summary of the results
This meta-review of 72 reviews showed that the associations were mainly significant between psychosocial
work exposures and cardiovascular diseases (CHD and
stroke) and mental disorders, particularly depression,
based on the highest quality reviews. The magnitude of
the associations was a little stronger for mental disorders
than for cardiovascular diseases. High-quality reviews
reported significant pooled estimates for job/high strain
and long working hours in association with the 3 outcomes of CHD, (ischemic) stroke, and depression, as
well as for effort-reward imbalance with CHD, and
job insecurity with depression. Based on high-quality
reviews, a few other significant associations were found
between job strain, job insecurity and diabetes, long
working hours and obesity, high strain and physical
inactivity, and job insecurity and anxiety and psychotropic medication use. Nevertheless, the consistency over
time of the associations varied according to the studied
exposure–outcome association.
Comparison with the literature
There were four previous meta-reviews (7–10), two on
the outcomes of cardiovascular diseases (7) and common mental health problems (8), and two others on the
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Figure 9. Pooled estimates for the associations between psychosocial work exposures and musculoskeletal disorders. # N of effect sizes.
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Figure 10. Pooled estimates for the associations between long working hours and pregnancy outcomes.

Figure 11. Pooled estimates for the associations between psychosocial work exposures and cancer. * IPD-Work Consortium studies without systematic
literature review.
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exposures of long working hours (10) and workplace
bullying (9). Our results are in line with the findings of
these meta-reviews. Fishta et al. (7) reported moderate
evidence for the associations between psychosocial work
factors (mainly job strain) and cardiovascular outcomes.
According to Harvey et al (8), there was moderate
evidence for the associations of high job demands, low
job control, effort–reward imbalance, low justice, role
stress, bullying, and low social support with common
mental health problems. Nielsen et al (9) showed that
bullying was associated with a large number of health
outcomes. However, these meta-reviews did not present
and compare the results in terms of pooled estimates,
and significance, magnitude, precision, and consistency
of the associations. Furthermore, they provided narrative
information about the associations with cardiovascular
diseases and mental health problems, as broad outcomes,
but stated no conclusion about specific outcomes. The
exception is the meta-review by Rivera et al focusing
on long working hours (10) that used literature reviews
with meta-analysis and concluded that stroke was the
only outcome with moderate evidence in association
with this exposure. Thus, our meta-review underlined
that long working hours may have an impact on other
health outcomes principally CHD and, to a lesser extent,
obesity and depression.
Strengths and limitations of the study
This meta-review had a number of limitations. As a
meta-review relies on both the available literature
reviews and the primary studies included in each review,
it reflects the limitations, including heterogeneity of
methods and measurements and sources of bias, of both
the included reviews and the primary studies upon which
the results of these reviews were based.
This meta-review collected pooled estimates from
published literature reviews with meta-analysis. Consequently, the results from reviews without meta-analysis
or from published primary studies not included in the
reviews were ignored. This approach was probably
appropriate for health outcomes such as cardiovascular
diseases or mental disorders for which research has
accumulated over decades, but may not be for other
health outcomes for which reviews with meta-analysis
may be missing. As an example, there was one review
without meta-analysis for cognitive disorders (86), suggesting some rare uncovered areas in our meta-review.
We excluded reviews on all-cause mortality because this
outcome was not related to a specific disease or disorder.
One systematic literature review with meta-analysis was
published on all-cause mortality (68) and was included
in our meta-review for CHD mortality. This review
showed that low job control only was associated with
all-cause mortality. Our meta-review included reviews
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published until 28 September 2020. Reviews published
afterwards include a review by Li et al (87) reporting
an association between job strain and diabetes, especially among women, and a review by Mikkelsen et al
(88) assessing the evidence for causality whose authors
concluded that any of the studied psychosocial work
factors was “either likely or unlikely to cause depressive episodes”. Publication bias resulting from the
non-publication of primary studies or literature reviews
with non-significant results may have overestimated
the pooled estimates. Publication bias was noted by the
authors of the IPD-Work consortium in one study (43).
In our meta-review, 58% of the reviews that explored
publication bias did not find this bias whereas 42%
found this bias.
For a given exposure–outcome association, there
may have been overlap in primary studies included
in several reviews, preventing us from pooling all the
available estimates, but as we had an interest in examining the pooled estimates over time, this issue may not
be a problem. Indeed, our meta-review showed that
some recent reviews were able to provide more precise
pooled estimates than previous ones, which was consistent with a higher statistical power related to a higher
number of primary studies. However, some inconsistencies between reviews were also observed in both
magnitude and precision of the association over time
and might be explained by differences in the choice of
selection criteria. For example, the reviews that included
all study designs were more likely to provide higher
pooled estimates than those based on prospective design
alone. In addition, in case of more than one review for
a given association, this allowed us to identify the best
quality review (which was not always the most recently
published review).
It was not always easy to conclude on the comparison of the magnitude of the associations in order
to identify the exposures with the highest magnitude of
association, as estimates with higher magnitude were
also often those with the highest level of imprecision
(largest CI).
There may have been heterogeneity and differences
in the measurement of exposure and outcome between
primary studies and between reviews. Exposure may differ in terms of assessment method, questionnaire, definition, computation, and cut-off scores utilized. Outcomes
may also differ in terms of assessment method, which
may lead to outcomes different in nature (for example,
depression-related outcomes were very different, as they
covered a broad continuum from symptoms to clinical
disorder). This heterogeneity was not always taken
into account in the included reviews. There was also a
major lack of information about exposure duration or
cumulative exposure, as most primary studies examined
exposure measured at one point in time only, leading
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to potential misclassification and bias towards the null
hypothesis in prospective studies. By contrast, reporting bias related to the measurement of both exposure
and outcome (especially for the study of mental health
outcomes) may have overestimated the associations. The
adjustment variables retained in our review were gender,
age, and SES, and if not available the closest minimally
adjustment possible. This choice was made to make the
results as homogeneous and comparable as possible. In
addition, including more adjustment variables may not
be appropriate as some variables may be mediators in
the studied associations and lead to over adjustment.
However, there was no major difference in the results
between the retained adjustment and additional adjustment when it was available, though not systematically
tested in the reviews. Nevertheless, residual confounding bias may still be possible, as all the primary studies
were observational.
Our meta-review included strengths that also deserve
to be mentioned.
It was based on a well-defined meta-review protocol,
following PRISMA guidelines. We searched in various
databases and made a check into the reference lists of
the included reviews.
We focused on reviews with meta-analysis to be
able to provide pooled estimates and draw more solid
and quantitative conclusions. We were thus able to
provide information on the significance, magnitude,
precision, and consistency over time of the pooled
estimates. Furthermore, we were also able to present
and compare the results according to specific exposures
and outcomes. This strategy was in accordance with the
previous meta-review by Rivera et al (10) on long working hours in which literature reviews with meta-analysis
were included and specific outcomes were studied, and
expanded the knowledge provided by the three other
meta-reviews that studied very broad outcomes only
(7–9). In addition, we summarized the results for all psychosocial work factors and all health outcomes, which
has never been done before. The quality of reviews
was assessed in our meta-review using various critical
points, including methodological criteria.
We extracted a large amount of information from
the included reviews. We collected information about
gender differences and other subgroup differences. When
heterogeneity was studied, moderate or high level of heterogeneity was found in more than half of the reviews.
When subgroup differences were tested, there were in
general no or few differences between subgroups, which
may suggest that differences in study population may not
be a major source of heterogeneity. Only few reviews
tested differences according to study characteristics and
found few differences. However, our meta-review suggested differences related to study design.

Perspectives
Methodological issues, which may appear in some
primary studies but may not be translated in reviews to
date, may be underlined for future research. The assessment of psychosocial work factors should be enlarged
to under- or less studied factors, as the literature tends
to focus on a limited number of factors (especially job
strain). The assessment of psychosocial work factors
relied generally on questionnaires (also called subjective
assessment methods), and the use of validated scales
or questionnaires when available and respect for use
recommendations are highly recommended. The use
of alternative objective assessment methods remains
rare (job-exposure matrix, expert assessment, etc.) and
should be expanded in order to compare these methods
and provide information on reporting bias. Theorell
and Hasselhorn (89) underlined the importance that the
exposure–outcome association be “repeatedly being
confirmed” whatever the assessment method used (in
accordance with the consistency criterion (12)). More
information is needed on exposure duration and doseresponse associations, as well as time lags and reversibility of the effects. The use of diagnostic instruments/
methods for outcome measurement especially for mental
health outcomes, but also for other health outcomes,
should be more extensive. The study of other health
outcomes, that are not cardiovascular and mental health
outcomes, should be strengthened. In sum, to further
advance the knowledge in this field, high-quality studies are needed and should prioritize: prospective design,
study of a larger spectrum of psychosocial work factors,
use of objective assessment methods for both exposure
and outcome in combination with subjective methods,
and study of repeated measures of exposure over time,
duration of exposure, dose–response associations, and
multiple exposures. More systematic formal testing of
subgroup differences in the exposure–outcome associations is suitable, especially between gender, age and SES
groups. The impact of study characteristics and methods
should also be deepened.
More information is also needed on the mechanisms
that may explain the exposure–outcome associations.
Firstly, the mechanisms by which psychosocial work
factors may impact health outcomes remain poorly understood. For example, robust associations were found for
cardiovascular diseases, but the associations for cardiovascular risk factors, including behavioral risk factors,
were not as robust as expected. Some rare reviews (90–
94) were published on physiological indicators, including
immune markers, neuroendocrine stress responses, etc.,
that may contribute to underlying mechanisms. However,
the literature remains sparse and inconclusive for psychosocial work exposures. Secondly, there may be strong
overlaps between psychosocial work factors, and more
Scand J Work Environ Health 2021, vol 47, no 7
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research is suitable on the interrelations between these
factors, and the underlying causal mechanisms. Harvey
et al (8) attempted to construct a more unified model for
psychosocial work factors and suggested overlapping
concepts. There may also be a need for more research
on the determinants of psychosocial work factors, such
as economic, social, and political factors at macro-level
and company-level organizational factors. More studies
and reviews exploring macro- or company-level factors
and psychosocial work factors in association with health
outcomes may be informative to better understand the
interrelations between these factors and elaborate preventive prospects.
Finally, our meta-review was not designed to capture
reviews of intervention studies focusing on psychosocial
or organizational intervention at the workplace. Such
reviews remain very rare (95), as well as high-quality
intervention studies themselves, but would be particularly useful to provide information on the effectiveness
of such intervention on well-defined health outcomes,
and to make progress towards causality.
Concluding remarks
Increasing our understanding of the effects of psychosocial work factors on health outcomes is crucial. To
this end, it is worth taking advantage of the existing
literature, which may not be used fully to date. Given
the large corpus of the literature available on the topic
of psychosocial work factors and health outcomes, more
high-quality literature reviews providing pooled estimates from meta-analysis are an asset. Updates of these
reviews with meta-analysis are also needed in order to
provide up-to-date pooled estimates. This information
may be of upmost importance to define preventive strategies oriented towards the psychosocial work environment. Finally, our present meta-review may also be seen
as a reflection of all the results that are still missing and
waiting for more research.
Conflict of interest
The authors declare no conflicts of interest.
Funding
This project was supported by the French National
Research Program for Environmental and Occupational Health of ANSES, France (grant number: EST2016/1/49) and by ETUI, Brussels, Belgium (grant
number: 1851-320)

504

Scand J Work Environ Health 2021, vol 47, no 7

References
1.

Alfredsson L, Karasek R, Theorell T. Myocardial infarction
risk and psychosocial work environment: an analysis of the
male Swedish working force. Soc Sci Med 1982;16(4):463–
7. https://doi.org/10.1016/0277-9536(82)90054-5.

2.

Alfredsson L, Spetz CL, Theorell T. Type of occupation and
near-future hospitalization for myocardial infarction and
some other diagnoses. Int J Epidemiol 1985 Sep;14(3):378–
88. https://doi.org/10.1093/ije/14.3.378.

3.

Karasek R, Baker D, Marxer F, Ahlbom A, Theorell T. Job
decision latitude, job demands, and cardiovascular disease: a
prospective study of Swedish men. Am J Public Health 1981
Jul;71(7):694–705. https://doi.org/10.2105/AJPH.71.7.694.

4.

Kittel F, Kornitzer M, Dramaik M. Coronary heart
disease and job stress in two cohorts of bank clerks.
Psychother Psychosom 1980;34(2-3):110–23. https://doi.
org/10.1159/000287453.

5. Theorell T, Alfredsson L, Knox S, Perski A, Svensson J,
Waller D. On the interplay between socioeconomic factors,
personality and work environment in the pathogenesis
of cardiovascular disease. Scand J Work Environ Health.
1984;10(6 Spec No):373–80.
6.

Kornitzer M, Thilly CH, Vanroux A, Balthazar E. Incidence
of ischaemic heart disease in two cohorts of Belgian clerks.
Br J Prev Soc Med 1975 Jun;29(2):91–7. https://doi.
org/10.1136/jech.29.2.91.

7.

Fishta A, Backé EM. Psychosocial stress at work and
cardiovascular diseases: an overview of systematic reviews.
Int Arch Occup Environ Health 2015 Nov;88(8):997–1014.
https://doi.org/10.1007/s00420-015-1019-0.

8.

Harvey SB, Modini M, Joyce S, Milligan-Saville JS, Tan
L, Mykletun A et al. Can work make you mentally ill?
A systematic meta-review of work-related risk factors
for common mental health problems. Occup Environ
Med 2017 Mar;74(4):301–10. https://doi.org/10.1136/
oemed-2016-104015.

9.

Nielsen MB, Einarsen SV. What we know, what we do
not know, and what we should and could have known
about workplace bullying: an overview of the literature
and agenda for future research. Aggress Violent Behav
2018;42:71–83. https://doi.org/10.1016/j.avb.2018.06.007.

10. Rivera AS, Akanbi M, O’Dwyer LC, McHugh M. Shift
work and long work hours and their association with chronic
health conditions: A systematic review of systematic reviews
with meta-analyses. PLoS One 2020 Apr;15(4):e0231037.
https://doi.org/10.1371/journal.pone.0231037.
11. Kivimäki M, Singh-Manoux A, Virtanen M, Ferrie JE,
Batty GD, Rugulies R; IPD-Work consortium. IPD-Work
consortium: pre-defined meta-analyses of individualparticipant data strengthen evidence base for a link between
psychosocial factors and health. Scand J Work Environ
Health 2015 May;41(3):312–21. https://doi.org/10.5271/
sjweh.3485.

Niedhammer et al

12. Rothman KJ, Greenland S, Lash TL. Modern Epidemiology
- Third Edition. Philadelphia: Wolters Kluwer Health Lippincott Williams & Wilkins; 2008.
13. Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran
J et al. AMSTAR 2: a critical appraisal tool for systematic
reviews that include randomised or non-randomised
studies of healthcare interventions, or both. BMJ 2017
Sep;358:j4008. https://doi.org/10.1136/bmj.j4008.
14. Amiri S, Behnezhad S. Is job strain a risk factor for
musculoskeletal pain? A systematic review and meta-analysis
of 21 longitudinal studies. Public Health 2020 Apr;181:158–
67. https://doi.org/10.1016/j.puhe.2019.11.023.

23. Duchaine CS, Aubé K, Gilbert-Ouimet M, Vézina M,
Ndjaboué R, Massamba V et al. Psychosocial Stressors at
Work and the Risk of Sickness Absence Due to a Diagnosed
Mental Disorder: A Systematic Review and Meta-analysis.
JAMA Psychiatry 2020 Aug;77(8):842–51. https://doi.
org/10.1001/jamapsychiatry.2020.0322.
24. Ferrie JE, Virtanen M, Jokela M, Madsen IE, Heikkilä K,
Alfredsson L et al.; IPD-Work Consortium. Job insecurity
and risk of diabetes: a meta-analysis of individual
participant data. CMAJ 2016 Dec;188(17-18):E447–55.
https://doi.org/10.1503/cmaj.150942.

15. Aronsson G, Theorell T, Grape T, Hammarström A,
Hogstedt C, Marteinsdottir I et al. A systematic review
including meta-analysis of work environment and burnout
symptoms. BMC Public Health 2017 Mar;17(1):264. https://
doi.org/10.1186/s12889-017-4153-7.

25. Fransson EI, Heikkilä K, Nyberg ST, Zins M, Westerlund
H, Westerholm P et al. Job strain as a risk factor for leisuretime physical inactivity: an individual-participant metaanalysis of up to 170,000 men and women: the IPD-Work
Consortium. Am J Epidemiol 2012 Dec;176(12):1078–89.
https://doi.org/10.1093/aje/kws336.

16. Babu GR, Jotheeswaran AT, Mahapatra T, Mahapatra S,
Kumar A Sr, Detels R et al. Is hypertension associated
with job strain? A meta-analysis of observational studies.
Occup Environ Med 2014 Mar;71(3):220–7. https://doi.
org/10.1136/oemed-2013-101396.

26. Fransson EI, Nyberg ST, Heikkilä K, Alfredsson L,
Bjorner JB, Borritz M et al. Job strain and the risk of
stroke: an individual-participant data meta-analysis.
Stroke 2015 Feb;46(2):557–9. https://doi.org/10.1161/
STROKEAHA.114.008019.

17. Bonde JP, Jørgensen KT, Bonzini M, Palmer KT.
Miscarriage and occupational activity: a systematic
review and meta-analysis regarding shift work, working
hours, lifting, standing, and physical workload. Scand J
Work Environ Health 2013 Jul;39(4):325–34. https://doi.
org/10.5271/sjweh.3337.

27. Hauke A, Flintrop J, Brun E, Rugulies R. The impact
of work-related psychosocial stressors on the onset of
musculoskeletal disorders in specific body regions: A review
and meta-analysis of 54 longitudinal studies. Work Stress
2011;25(3):243–56. https://doi.org/10.1080/02678373.201
1.614069.

18. Bonzini M, Coggon D, Palmer KT. Risk of prematurity, low
birthweight and pre-eclampsia in relation to working hours
and physical activities: a systematic review. Occup Environ
Med 2007 Apr;64(4):228–43. https://doi.org/10.1136/
oem.2006.026872.

28. Heikkila K, Nyberg ST, Madsen IE, de Vroome E,
Alfredsson L, Bjorner JJ et al.; IPD-Work Consortium. Long
working hours and cancer risk: a multi-cohort study. Br J
Cancer 2016 Mar;114(7):813–8. https://doi.org/10.1038/
bjc.2016.9.

19. Cai C, Vandermeer B, Khurana R, Nerenberg K, Featherstone
R, Sebastianski M et al. The impact of occupational shift
work and working hours during pregnancy on health
outcomes: a systematic review and meta-analysis. Am
J Obstet Gynecol 2019 Dec;221(6):563–76. https://doi.
org/10.1016/j.ajog.2019.06.051.

29. Heikkilä K, Nyberg ST, Theorell T, Fransson EI, Alfredsson
L, Bjorner JB et al.; IPD-Work Consortium. Work stress
and risk of cancer: meta-analysis of 5700 incident cancer
events in 116,000 European men and women. BMJ 2013
Feb;346:f165. https://doi.org/10.1136/bmj.f165.

20. Cosgrove MP, Sargeant LA, Caleyachetty R, Griffin SJ.
Work-related stress and Type 2 diabetes: systematic review
and meta-analysis. Occup Med (Lond) 2012 Apr;62(3):167–
73. https://doi.org/10.1093/occmed/kqs002.

30. Heikkilä K, Pentti J, Madsen IE, Lallukka T, Virtanen M,
Alfredsson L et al. Job Strain as a Risk Factor for Peripheral
Artery Disease: A Multi-Cohort Study. J Am Heart
Assoc 2020 May;9(9):e013538. https://doi.org/10.1161/
JAHA.119.013538.

21. Descatha A, Sembajwe G, Pega F, Ujita Y, Baer M, Boccuni
F et al. The effect of exposure to long working hours on
stroke: A systematic review and meta-analysis from the
WHO/ILO Joint Estimates of the Work-related Burden
of Disease and Injury. Environ Int 2020 Sep;142:105746.
https://doi.org/10.1016/j.envint.2020.105746.

31. Heikkilä K, Nyberg ST, Fransson EI, Alfredsson L, De
Bacquer D, Bjorner JB et al.; IPD-Work Consortium. Job
strain and tobacco smoking: an individual-participant data
meta-analysis of 166,130 adults in 15 European studies.
PLoS One 2012;7(7):e35463. https://doi.org/10.1371/
journal.pone.0035463.

22. Dragano N, Siegrist J, Nyberg ST, Lunau T, Fransson EI,
Alfredsson L et al.; IPD-Work consortium. Effort-Reward
Imbalance at Work and Incident Coronary Heart Disease:
A Multicohort Study of 90,164 Individuals. Epidemiology
2017 Jul;28(4):619–26. https://doi.org/10.1097/
EDE.0000000000000666.

32. Heikkilä K, Nyberg ST, Fransson EI, Alfredsson L, De
Bacquer D, Bjorner JB et al.; IPD-Work Consortium. Job
strain and alcohol intake: a collaborative meta-analysis of
individual-participant data from 140,000 men and women.
PLoS One 2012;7(7):e40101. https://doi.org/10.1371/
journal.pone.0040101.

Scand J Work Environ Health 2021, vol 47, no 7

505

Psychosocial work exposures and health outcomes: a meta-review

33. Heikkilä K, Madsen IE, Nyberg ST, Fransson EI, Ahola
K, Alfredsson L et al.; IPD-Work Consortium. Job strain
and the risk of inflammatory bowel diseases: individualparticipant meta-analysis of 95,000 men and women. PLoS
One 2014 Feb;9(2):e88711. https://doi.org/10.1371/journal.
pone.0088711.

44. Kivimaki M, Jokela M, Nyberg ST, Singh-Manoux A,
Fransson EI, Alfredsson L et al. Long working hours and
risk of coronary heart disease and stroke: a systematic
review and meta-analysis of published and unpublished data
for 603,838 individuals. Lancet. 2015;386(10005):1739–46.
https://doi.org/10.1016/S0140-6736(15)60295-1.

34. Huang Y, Xu S, Hua J, Zhu D, Liu C, Hu Y et al. Association
between job strain and risk of incident stroke: A metaanalysis. Neurology 2015 Nov;85(19):1648–54. https://doi.
org/10.1212/WNL.0000000000002098.

45. Kivimaki M, Virtanen M, Kawachi I, Nyberg ST, Alfredsson
L, Batty GD et al. Long working hours, socioeconomic
status, and the risk of incident type 2 diabetes: a metaanalysis of published and unpublished data from 222 120
individuals. Lancet Diabetes Endocrinol. 2015;3(1):27–34.
https://doi.org/10.1016/S2213-8587(14)70178-0.

35. Kang MY, Park H, Seo JC, Kim D, Lim YH, Lim S et
al. Long working hours and cardiovascular disease: a
meta-analysis of epidemiologic studies. J Occup Environ
Med 2012 May;54(5):532–7. https://doi.org/10.1097/
JOM.0b013e31824fe192.
36. Kim TJ, von dem Knesebeck O. Perceived job
insecurity, unemployment and depressive symptoms:
a systematic review and meta-analysis of prospective
observational studies. Int Arch Occup Environ Health 2016
May;89(4):561–73. https://doi.org/10.1007/s00420-0151107-1.
37. Kivimäki M, Nyberg ST, Fransson EI, Heikkilä K,
Alfredsson L, Casini A et al.; IPD-Work Consortium.
Associations of job strain and lifestyle risk factors with risk
of coronary artery disease: a meta-analysis of individual
participant data. CMAJ 2013 Jun;185(9):763–9. https://doi.
org/10.1503/cmaj.121735.
38. Kivimäki M, Kawachi I. Work Stress as a Risk Factor
for Cardiovascular Disease. Curr Cardiol Rep 2015
Sep;17(9):630. https://doi.org/10.1007/s11886-015-0630-8.

46. Kivimäki M, Virtanen M, Elovainio M, Kouvonen A,
Väänänen A, Vahtera J. Work stress in the etiology of
coronary heart disease--a meta-analysis. Scand J Work
Environ Health 2006 Dec;32(6):431–42. https://doi.
org/10.5271/sjweh.1049.
47. Kraatz S, Lang J, Kraus T, Münster E, Ochsmann E. The
incremental effect of psychosocial workplace factors on the
development of neck and shoulder disorders: a systematic
review of longitudinal studies. Int Arch Occup Environ
Health 2013 May;86(4):375–95. https://doi.org/10.1007/
s00420-013-0848-y.
48. Lang J, Ochsmann E, Kraus T, Lang JW. Psychosocial work
stressors as antecedents of musculoskeletal problems: a
systematic review and meta-analysis of stability-adjusted
longitudinal studies. Soc Sci Med 2012 Oct;75(7):1163–74.
https://doi.org/10.1016/j.socscimed.2012.04.015.

39. Kivimäki M, Batty GD, Ferrie JE, Kawachi I. Cumulative
meta-analysis of job strain and CHD. Epidemiology
2014 May;25(3):464–5. https://doi.org/10.1097/
EDE.0000000000000087.

49. Li J, Pega F, Ujita Y, Brisson C, Clays E, Descatha A et al.
The effect of exposure to long working hours on ischaemic
heart disease: A systematic review and meta-analysis from
the WHO/ILO Joint Estimates of the Work-related Burden
of Disease and Injury. Environ Int 2020 Sep;142:105739.
https://doi.org/10.1016/j.envint.2020.105739.

40. Kivimäki M, Nyberg ST, Batty GD, Madsen IE, Tabák
AG; IPD-Work Consortium. Long Working Hours and
Risk of Venous Thromboembolism. Epidemiology
2018 Sep;29(5):e42–4. https://doi.org/10.1097/
EDE.0000000000000862.

50. Linton SJ, Kecklund G, Franklin KA, Leissner LC, Sivertsen
B, Lindberg E et al. The effect of the work environment
on future sleep disturbances: a systematic review. Sleep
Med Rev 2015 Oct;23:10–9. https://doi.org/10.1016/j.
smrv.2014.10.010.

41. Kivimäki M, Nyberg ST, Batty GD, Kawachi I, Jokela M,
Alfredsson L et al.; IPD-Work consortium. Long working
hours as a risk factor for atrial fibrillation: a multi-cohort
study. Eur Heart J 2017 Sep;38(34):2621–8. https://doi.
org/10.1093/eurheartj/ehx324.

51. Madsen IE, Nyberg ST, Magnusson Hanson LL, Ferrie JE,
Ahola K, Alfredsson L et al.; IPD-Work Consortium. Job
strain as a risk factor for clinical depression: systematic
review and meta-analysis with additional individual
participant data. Psychol Med 2017 Jun;47(8):1342–56.
https://doi.org/10.1017/S003329171600355X.

42. Kivimäki M, Singh-Manoux A, Nyberg S, Jokela M,
Virtanen M. Job strain and risk of obesity: systematic
review and meta-analysis of cohort studies. Int J Obes
2015 Nov;39(11):1597–600. https://doi.org/10.1038/
ijo.2015.103.
43. Kivimäki M, Nyberg ST, Batty GD, Fransson EI, Heikkilä
K, Alfredsson L et al.; IPD-Work Consortium. Job strain
as a risk factor for coronary heart disease: a collaborative
meta-analysis of individual participant data. Lancet 2012
Oct;380(9852):1491–7. https://doi.org/10.1016/S01406736(12)60994-5.

506

Scand J Work Environ Health 2021, vol 47, no 7

52. Magnavita N, Di Stasio E, Capitanelli I, Lops EA, Chirico
F, Garbarino S. Sleep Problems and Workplace Violence:
A Systematic Review and Meta-Analysis. Front Neurosci
2019 Oct;13:997. https://doi.org/10.3389/fnins.2019.00997.
53. Milner A, Witt K, LaMontagne AD, Niedhammer I.
Psychosocial job stressors and suicidality: a metaanalysis and systematic review. Occup Environ Med
2018 Apr;75(4):245–53. https://doi.org/10.1136/
oemed-2017-104531.
54. Milner A, Scovelle AJ, King TL, Madsen I. Exposure

Niedhammer et al

to work stress and use of psychotropic medications:
a systematic review and meta-analysis. J Epidemiol
Community Health 2019 Jun;73(6):569–76. https://doi.
org/10.1136/jech-2018-211752.
55. Nielsen MB, Harris A, Pallesen S, Einarsen SV. Workplace
bullying and sleep - A systematic review and meta-analysis of
the research literature. Sleep Med Rev 2020 Jun;51:101289.
https://doi.org/10.1016/j.smrv.2020.101289.
56. Nieuwenhuijsen K, Bruinvels D, Frings-Dresen M.
Psychosocial work environment and stress-related
disorders, a systematic review. Occup Med (Lond) 2010
Jun;60(4):277–86. https://doi.org/10.1093/occmed/kqq081.
57. Nyberg ST, Fransson EI, Heikkilä K, Ahola K, Alfredsson
L, Bjorner JB et al.; IPD-Work Consortium. Job strain as a
risk factor for type 2 diabetes: a pooled analysis of 124,808
men and women. Diabetes Care 2014 Aug;37(8):2268–75.
https://doi.org/10.2337/dc13-2936.
58. Nyberg ST, Heikkilä K, Fransson EI, Alfredsson L, De
Bacquer D, Bjorner JB et al.; IPD-Work Consortium. Job
strain in relation to body mass index: pooled analysis
of 160 000 adults from 13 cohort studies. J Intern Med
2012 Jul;272(1):65–73. https://doi.org/10.1111/j.13652796.2011.02482.x.
59. Nyberg ST, Fransson EI, Heikkilä K, Alfredsson L, Casini
A, Clays E et al.; IPD-Work Consortium. Job strain and
cardiovascular disease risk factors: meta-analysis of
individual-participant data from 47,000 men and women.
PLoS One 2013 Jun;8(6):e67323. https://doi.org/10.1371/
journal.pone.0067323.
60. Palmer KT, Bonzini M, Harris EC, Linaker C, Bonde JP.
Work activities and risk of prematurity, low birth weight
and pre-eclampsia: an updated review with meta-analysis.
Occup Environ Med 2013 Apr;70(4):213–22. https://doi.
org/10.1136/oemed-2012-101032.
61. Rönnblad T, Grönholm E, Jonsson J, Koranyi I, Orellana C,
Kreshpaj B et al. Precarious employment and mental health:
a systematic review and meta-analysis of longitudinal
studies. Scand J Work Environ Health 2019 Sep;45(5):429–
43. https://doi.org/10.5271/sjweh.3797.
62. Rudkjoebing LA, Bungum AB, Flachs EM, Eller NH,
Borritz M, Aust B et al. Work-related exposure to violence
or threats and risk of mental disorders and symptoms: a
systematic review and meta-analysis. Scand J Work Environ
Health 2020 Jul;46(4):339–49. https://doi.org/10.5271/
sjweh.3877.
63. Rugulies R, Aust B, Madsen IE. Effort-reward imbalance at
work and risk of depressive disorders. A systematic review
and meta-analysis of prospective cohort studies. Scand J
Work Environ Health 2017 Jul;43(4):294–306. https://doi.
org/10.5271/sjweh.3632.
64. Stansfeld S, Candy B. Psychosocial work environment
and mental health--a meta-analytic review. Scand J Work
Environ Health 2006 Dec;32(6):443–62. https://doi.
org/10.5271/sjweh.1050.
65. Steptoe A, Kivimäki M. Stress and cardiovascular disease.

Nat Rev Cardiol 2012 Apr;9(6):360–70. https://doi.
org/10.1038/nrcardio.2012.45.
66. Sui H, Sun N, Zhan L, Lu X, Chen T, Mao X. Association
between Work-Related Stress and Risk for Type 2 Diabetes:
A Systematic Review and Meta-Analysis of Prospective
Cohort Studies. PLoS One 2016 Aug;11(8):e0159978.
https://doi.org/10.1371/journal.pone.0159978.
67. Szerencsi K, van Amelsvoort LG, Viechtbauer W, Mohren
DC, Prins MH, Kant I. The association between study
characteristics and outcome in the relation between job
stress and cardiovascular disease - a multilevel metaregression analysis. Scand J Work Environ Health 2012
Nov;38(6):489–502. https://doi.org/10.5271/sjweh.3283.
68. Taouk Y, Spittal MJ, LaMontagne AD, Milner AJ.
Psychosocial work stressors and risk of all-cause and
coronary heart disease mortality: A systematic review
and meta-analysis. Scand J Work Environ Health 2020
Jan;46(1):19–31. https://doi.org/10.5271/sjweh.3854.
69. Theorell T, Hammarström A, Aronsson G, Träskman Bendz
L, Grape T, Hogstedt C et al. A systematic review including
meta-analysis of work environment and depressive
symptoms. BMC Public Health 2015 Aug;15:738. https://
doi.org/10.1186/s12889-015-1954-4.
70. van der Molen HF, Nieuwenhuijsen K, Frings-Dresen MH, de
Groene G. Work-related psychosocial risk factors for stressrelated mental disorders: an updated systematic review and
meta-analysis. BMJ Open 2020 Jul;10(7):e034849. https://
doi.org/10.1136/bmjopen-2019-034849.
71. van Melick MJ, van Beukering MD, Mol BW, FringsDresen MH, Hulshof CT. Shift work, long working hours
and preterm birth: a systematic review and meta-analysis.
Int Arch Occup Environ Health 2014 Nov;87(8):835–49.
https://doi.org/10.1007/s00420-014-0934-9.
72. Virtanen M, Heikkilä K, Jokela M, Ferrie JE, Batty
GD, Vahtera J et al. Long working hours and coronary
heart disease: a systematic review and meta-analysis.
Am J Epidemiol 2012 Oct;176(7):586–96. https://doi.
org/10.1093/aje/kws139.
73. Virtanen M, Nyberg ST, Batty GD, Jokela M, Heikkilä
K, Fransson EI et al.; IPD-Work Consortium. Perceived
job insecurity as a risk factor for incident coronary heart
disease: systematic review and meta-analysis. BMJ 2013
Aug;347:f4746. https://doi.org/10.1136/bmj.f4746.
74. Virtanen M, Jokela M, Nyberg ST, Madsen IE, Lallukka
T, Ahola K et al. Long working hours and alcohol use:
systematic review and meta-analysis of published studies
and unpublished individual participant data. BMJ.
2015;350:g7772. https://doi.org/10.1136/bmj.g7772.
75. Virtanen M, Kivimäki M. Long Working Hours and
Risk of Cardiovascular Disease. Curr Cardiol Rep 2018
Oct;20(11):123. https://doi.org/10.1007/s11886-018-10499.
76. Virtanen M, Kivimäki M, Joensuu M, Virtanen P, Elovainio
M, Vahtera J. Temporary employment and health: a review.
Int J Epidemiol 2005 Jun;34(3):610–22. https://doi.
org/10.1093/ije/dyi024.
Scand J Work Environ Health 2021, vol 47, no 7

507

Psychosocial work exposures and health outcomes: a meta-review

77. Virtanen M, Jokela M, Lallukka T, Magnusson Hanson L,
Pentti J, Nyberg ST et al. Long working hours and change in
body weight: analysis of individual-participant data from 19
cohort studies. Int J Obes 2020 Jun;44(6):1368–75. https://
doi.org/10.1038/s41366-019-0480-3.

87. Li W, Yi G, Chen Z, Dai X, Wu J, Peng Y et al. Is job strain
associated with a higher risk of type 2 diabetes mellitus? A
systematic review and meta-analysis of prospective cohort
studies. Scand J Work Environ Health 2021 May;47(4):249–
57. https://doi.org/10.5271/sjweh.3938.

78. Virtanen M, Jokela M, Madsen IE, Magnusson Hanson
LL, Lallukka T, Nyberg ST et al. Long working hours and
depressive symptoms: systematic review and meta-analysis
of published studies and unpublished individual participant
data. Scand J Work Environ Health. 2018;44(3):239–50.
https://doi.org/10.5271/sjweh.3712.

88. Mikkelsen S, Coggon D, Andersen JH, Casey P, Flachs
EM, Kolstad HA et al. Are depressive disorders caused
by psychosocial stressors at work? A systematic review
with metaanalysis. Eur J Epidemiol 2021 Feb. https://doi.
org/10.1007/s10654-021-00725-9.

79. Watanabe K, Imamura K, Kawakami N. Working hours and
the onset of depressive disorder: a systematic review and
meta-analysis. Occup Environ Med 2016 Dec;73(12):877–
84. https://doi.org/10.1136/oemed-2016-103845.

89. Theorell T, Hasselhorn HM. On cross-sectional questionnaire
studies of relationships between psychosocial conditions at
work and health--are they reliable? Int Arch Occup Environ
Health 2005 Aug;78(7):517–22. https://doi.org/10.1007/
s00420-005-0618-6.

80. Watanabe K, Sakuraya A, Kawakami N, Imamura
K, Ando E, Asai Y et al. Work-related psychosocial
factors and metabolic syndrome onset among workers:
a systematic review and meta-analysis. Obes Rev 2018
Nov;19(11):1557–68. https://doi.org/10.1111/obr.12725.

90. Chida Y, Hamer M. Chronic psychosocial factors and
acute physiological responses to laboratory-induced stress
in healthy populations: a quantitative review of 30 years
of investigations. Psychol Bull 2008 Nov;134(6):829–85.
https://doi.org/10.1037/a0013342.

81. Wong K, Chan AH, Ngan SC. The Effect of Long Working
Hours and Overtime on Occupational Health: A MetaAnalysis of Evidence from 1998 to 2018. Int J Environ
Res Public Health 2019 Jun;16(12):E2102. https://doi.
org/10.3390/ijerph16122102.

91. Chida Y, Steptoe A. Cortisol awakening response and
psychosocial factors: a systematic review and metaanalysis. Biol Psychol 2009 Mar;80(3):265–78. https://doi.
org/10.1016/j.biopsycho.2008.10.004.

82. Xu S, Huang Y, Xiao J, Zhu W, Wang L, Tang H et al. The
association between job strain and coronary heart disease:
a meta-analysis of prospective cohort studies. Ann Med
2015;47(6):512–8. https://doi.org/10.3109/07853890.2015
.1075658.
83. Yang T, Qiao Y, Xiang S, Li W, Gan Y, Chen Y. Work stress
and the risk of cancer: A meta-analysis of observational
studies. Int J Cancer 2019 May;144(10):2390–400. https://
doi.org/10.1002/ijc.31955.
84. Yang B, Wang Y, Cui F, Huang T, Sheng P, Shi T et al.
Association between insomnia and job stress: a metaanalysis. Sleep Breath 2018 Dec;22(4):1221–31. https://doi.
org/10.1007/s11325-018-1682-y.
85. Zhu Y, Liu J, Jiang H, Brown TJ, Tian Q, Yang Y et al.
Are long working hours associated with weight-related
outcomes? A meta-analysis of observational studies. Obes
Rev 2020 Mar;21(3):e12977. https://doi.org/10.1111/
obr.12977.
86. Then FS, Luck T, Luppa M, Thinschmidt M, Deckert S,
Nieuwenhuijsen K et al. Systematic review of the effect of
the psychosocial working environment on cognition and
dementia. Occup Environ Med 2014 May;71(5):358–65.
https://doi.org/10.1136/oemed-2013-101760.

508

Scand J Work Environ Health 2021, vol 47, no 7

92. Eddy P, Heckenberg R, Wertheim EH, Kent S, Wright BJ.
A systematic review and meta-analysis of the effort-reward
imbalance model of workplace stress with indicators of
immune function. J Psychosom Res 2016 Dec;91:1–8.
https://doi.org/10.1016/j.jpsychores.2016.10.003.
93. Eddy P, Wertheim EH, Hale MW, Wright BJ. A
Systematic Review and Meta-analysis of the Effort-Reward
Imbalance Model of Workplace Stress and HypothalamicPituitary-Adrenal Axis Measures of Stress. Psychosom
Med 2018 Jan;80(1):103–13. https://doi.org/10.1097/
PSY.0000000000000505.
94. Eddy P, Wertheim EH, Kingsley M, Wright BJ.
Associations between the effort-reward imbalance model
of workplace stress and indices of cardiovascular health: A
systematic review and meta-analysis. Neurosci Biobehav
Rev 2017 Dec;83:252–66. https://doi.org/10.1016/j.
neubiorev.2017.10.025.
95. Stock SR, Nicolakakis N, Vézina N, Vézina M, Gilbert L,
Turcot A et al. Are work organization interventions effective
in preventing or reducing work-related musculoskeletal
disorders? A systematic review of the literature. Scand J
Work Environ Health 2018 Mar;44(2):113–33. https://doi.
org/10.5271/sjweh.3696.
Received for publication: 14 January 2021

