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Abstract
In the last decade, many studies have examined associations between poor psychosocial work environment and depression. 
We aimed to assess the evidence for a causal association between psychosocial factors at work and depressive disorders. 
We conducted a systematic literature search from 1980 to March 2019. For all exposures other than night and shift work 
and long working hours, we limited our selection of studies to those with a longitudinal design. We extracted available risk 
estimates for each of 19 psychosocial exposures, from which we calculated summary risk estimates with 95% confidence 
intervals (PROSPERO, identifier CRD42019130266). 54 studies were included, addressing 19 exposures and 11 different 
measures of depression. Only data on depressive episodes were sufficient for evaluation. Heterogeneity of exposure defini-
tions and ascertainment, outcome measures, risk parameterization and effect contrasts limited the validity of meta-analyses. 
Summary risk estimates were above unity for all but one exposure, and below 1.60 for all but another. Outcome measures 
were liable to high rates of false positives, control of relevant confounding was mostly inadequate, and common method 
bias was likely in a large proportion of studies. The combination of resulting biases is likely to have inflated observed effect 
estimates. When statistical uncertainties and the potential for bias and confounding are taken into account, it is not possible 
to conclude with confidence that any of the psychosocial exposures at work included in this review is either likely or unlikely 
to cause depressive episodes or recurrent depressive disorders.

Keywords Depressive disorders · Psychosocial stressors at work · Causality · Common method bias · Diagnostic 
misclassification
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Introduction

Depressive disorders are common and have important conse-
quences for affected individuals and society more widely [1]. 
The 12-month prevalence of one or more depressive episodes 
in the general population in Western Europe and North Amer-
ica has been estimated as approximately 6% [2–6]. Because of 
healthy worker selection, the prevalence is generally lower in 
working populations [7–12]. Estimates of lifetime prevalence 
between 12 and 27% have been reported from epidemiological 
surveys using structured clinical interviews for diagnosis [3, 
13–16], but these may have been spuriously low because of 
underreporting due to poor recall [17–19].

Psychosocial aspects of work have been linked with vari-
ous adverse health effects, including depressive symptoms 
and depression [20]. Most studies have focused on possible 
harmful effects of high demands, low control, job strain, low 
support, and effort-reward-imbalance.

A serious methodological problem in many investigations 
is that measures of exposure and outcome have not been inde-
pendent, which may have inflated risk estimates [21]. Strate-
gies to avoid this bias have been to use work-unit or job aver-
ages of perceived exposures, or to employ expert ratings or 
objective measures of psychosocial factors at work.

In the last decade there have been six systematic reviews of 
cohort studies on the associations between “clinical” depres-
sion and psychosocial factors at work [20, 22–26]. They 
included from six to 16 studies and related different meas-
ures of depression to one or more exposures. One concluded 
that methodological limitations precluded causal inference for 
demonstrated associations [20], but the others made no explicit 
statements on causality.

Against this background, the Danish Labour Market Insur-
ance and Occupational Diseases Committee commissioned a 
more comprehensive review to evaluate the strength of evi-
dence that long-lasting stress at work causes the development 
of depressive disorders. The ultimate purpose was to determine 
the case for designating depression as a compensable occu-
pational disease. In this report, we present the findings of the 
review, which examined the evidence for a causal association 
of depressive episodes with a range of psychosocial factors at 
work, taking into account the validity of diagnostic methods, 
adjustment for potential confounders and potential bias from 
non-independent assessments of exposure and outcome.

Methods

The review was conducted and is reported in accordance 
with the preferred reporting method for systematic reviews 
(PRISMA) [27]. The study protocol was registered at 

PROSPERO (https ://www.crd.york.ac.uk/PROSP ERO, iden-
tifier CRD42019130266).

Literature search

We made a systematic search for original peer-reviewed full 
text papers in English that provided quantitative risk esti-
mates for measures of depression in relation to psychosocial 
aspects of work. We searched PubMed, PsycNET and Web 
of Science, from 1980 to March 2019 (Supplementary mate-
rial, Appendix 1).

Exposures were specified by search terms covering a wide 
range of psychosocial factors at work: 1) from Karasek’s 
job strain model[28]: demands, control, decision authority, 
skill discretion, support, job strain and iso-strain; 2) from 
Siegrist’s effort-reward-imbalance model[29]: effort, reward, 
effort-reward-imbalance and overcommitment; 3) procedural 
and relational injustice[30]; and 4) the following single fac-
tors: job insecurity, organizational restructuring, working 
hours, work load, work with deadlines, shift work, role 
conflict, conflicts with colleagues, conflicts with superiors, 
violence and threats, bullying (mobbing) and harassment, 
emotional strain, caregiving, social capital and meaningful 
work.

Outcomes were defined by search terms combining 
depressive disorders and depression with work-related stress, 
work, occupation, job and employment.

We required a specified study design defined by search 
terms cohort, prospective, longitudinal, intervention, case-
crossover, case–control, cross-sectional, case-only, survey 
or intervention studies. Studies on depression in relation to 
post-traumatic stress disorder and pregnancy were excluded.

The systematic electronic search was supplemented by 
searching reference lists in retrieved papers and reviews. 
Reports in the “grey” literature were not included.

Selection of studies

We required that the outcome was a dichotomous measure of 
depression that could be validated against a depressive epi-
sode diagnosed by a semi-structured interview. We excluded 
studies with mixed diagnoses, subthreshold diagnoses and 
non-specific diagnoses; studies of depressive episodes attrib-
utable to bipolar disorder; use of psychoactive substances or 
organic disorders; studies of unselected working populations 
with a point or 12-month prevalence > 10% of depression 
(see Supplementary material, Appendix 2, Table A2.1), 
because such a high prevalence of depressive episodes is 
unlikely in an unselected working population, and suggests 
serious diagnostic misclassification; and studies of sickness 
absence and disability-pensioning for depression because 
these outcomes have a dual set of risk factors, one related to 
social legislation and culture, and the other to the occurrence 

https://www.crd.york.ac.uk/PROSPERO
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of depression. We accepted studies based on hospital diag-
noses of affective disorders as a combined group because 
most such diagnoses are likely to indicate depressive epi-
sodes [2, 5, 14, 31]. Inclusion criteria for exposure were 
defined by exposure search terms. We excluded studies that 
used job title, occupation, profession or work in specified 
industries as indicators of workplace stress, with no other 
measure of exposure.

For cross-sectional and case–control studies we required 
that the impact of common method bias (i.e. bias because the 
assessment of exposure and outcome was not independent) 
was considered to be low. We accepted self-reports of night 
and shift work and working hours as fulfilling this criterion.

We excluded studies without a reference group and stud-
ies that did not provide a relative or absolute risk estimate 
or data that enabled the computation of such risk estimates. 
Studies identified from the literature search were screened 
for eligibility by reading titles and abstracts and those that 
passed this test progressed to reading of the full text. All 
titles and abstracts were read independently by SM and JPB. 
Disagreements on exclusions were resolved by consensus. 
Full text reading was divided between SM and JPB. Studies 
were only excluded without discussion if they fulfilled spe-
cific objective exclusion criteria (e.g. no case definition, no 
risk estimates, baseline case prevalence > 10%). This was a 
deviation from the protocol which specified independent full 
text reading of all studies by two investigators. The deviation 
was adopted because we judged that there would be minimal 
gain in precision from two independent assessments when 
the criteria for exclusion were specific and objective.

Details of the selection of studies are presented in Sup-
plementary material, Appendix 2. We required at least three 
studies for causal assessment.

Data extraction

We extracted information on type of exposure and whether 
it was assessed by self-report, an average measure for the 
work-unit, a job-exposure-matrix or a register.

Measures of depression were classified according to the 
diagnostic methods used to define a case: semi-structured 
interviews, fully structured interviews, self-administered 
questionnaire instruments, questionnaire self-reported doc-
tor’s diagnosis, and register information on antidepressant 
treatment or hospital discharge diagnoses.

We extracted information on control for effects of twelve 
established potential confounders: age[3, 15, 32, 33]; sex 
[1, 3, 15, 19, 33, 34]; previous depression [35–37]; cur-
rent depression at baseline in cohort studies; subthresh-
old depressive symptoms [33, 37]; genetic disposition as 
revealed by a family history of depression [38, 39]; predis-
posing personality traits [34, 40, 41]; marital status or living 
alone [3, 15, 19]; stressful life events [34, 42]; childhood 

adversities/distress[33, 37, 41, 43, 44]; low socioeconomic 
status (SES), assessed from education, income or job posi-
tion [3, 15, 45, 46]; and somatic disorders/poor self-rated 
health [32, 47–49].

Control for depressive symptoms was only considered 
sufficient if based on a continuous score because even low 
level depressive symptoms at baseline are likely to confound 
the relation between psychosocial exposures at baseline and 
incident depressive episodes [12, 26, 50] (see Supplemen-
tary material, Appendix 3).

Control for current or previous depressive episodes was 
considered sufficient if based on structured interviews or 
questionnaire instruments, and insufficient if based on self-
reported doctor’s diagnoses, antidepressant treatment or hos-
pital discharge diagnoses because fewer than half of people 
with depressive episodes in the general population access 
the formal health care system for their depressive symptoms 
[51–54] (see Supplementary material, Appendix 4).

Control for socioeconomic status (SES) was deemed suf-
ficient if a study took into account more than three SES 
categories defined by one or more of education, occupational 
grade and income.

We extracted estimates of relative risks, odds ratios and 
hazard ratios for measures of depression related to the high-
est exposure contrast, and within that, from the analytical 
model that was most fully adjusted. We also extracted sev-
eral other descriptive statistics (see Supplementary material, 
Appendix 3,Table 3).

Meta‑analyses

Meta-analysis of risk estimates was performed by applica-
tion of random effects modelling separately to each set of 
exposure-specific estimates, with weighting by the inverse 
variance of each estimate [55]. Summary estimates of rela-
tive risk were calculated, regardless of tests for heterogeneity 
since all studies were qualitatively heterogeneous. As the 
frequency of the outcome was low (< 10%), odds ratios and 
hazard ratios were treated as proxies for relative risk. Forest 
plots were used to illustrate risk estimates and their sum-
maries. Funnel plots were used to assess evidence for pub-
lication bias. All analyses and plots were done in R v.3.6.0 
(2019–04-26).

Validity of measures of depression

To interpret the risk estimates that were reported from stud-
ies included in the review, it was important to understand the 
validity of the measures of depression that they employed, 
in terms of the estimated false positive and false negative 
rates when they were applied in samples selected from the 
general population. This was explored in separate analyses, 
using depressive disorders diagnosed by semi-structured 
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diagnostic interviews as the standard. The methods of these 
supplementary analyses are presented in Supplementary 
material, Appendix 4. Suitable data were available only 
for ‘Depressive episode’ and ‘Recurrent depressive disor-
der’ as defined by the ICD-10 Classification of Mental and 
Behavioural Disorders codes F32 and F33 [56, 57], ‘Major 
depressive episode’ and ‘Major depressive disorder’ as 
defined by the Diagnostic and Statistical Manual of Men-
tal Disorders IV (DSM-IV) codes 296.2 and 296.3 [58, 59] 
and corresponding diagnoses in previous revisions of these 
classification systems. For the purpose of the present study, 
diagnostic differences between the two classification systems 
were considered unimportant [60]. In what follows, we use 
the nomenclature of the ICD-10 system.

Assessment of study quality

Completeness of reporting was assessed by SM and JPB 
with respect to study design, sampling procedures, inclu-
sions and exclusions, participation rates, exposure assess-
ment, outcome ascertainment and statistical analysis. Each 
item was scored 1 if satisfactory, and otherwise 0. The sum 
of item scores (range 0 to 7) was calculated to indicate the 
overall completeness of reporting as an indirect measure of 
study quality. The scoring scheme was a slightly modified 
version of that proposed by Bonzini et al. 2007 [61]. Each 
of us scored approximately half of the studies after initial 
calibration based on five studies.

Results

Literature search and selection of studies

The database literature search yielded 4206 papers for title/
abstract screening and 138 papers for full text reading. 
After scrutiny of full text, we excluded 86 papers, leaving 
52 papers for inclusion in the review. By scrutinizing litera-
ture references in these studies, we identified four additional 
papers that fulfilled the inclusion criteria [26, 62–64].

There were only 1–2 papers on organizational change/
downsizing, social capital, managerial quality, iso-strain, 
meaning of work and role conflict. Five of these papers were 
not considered any further in this review because they did 
not include other relevant exposures [65–69]. Among the 
remaining 51 papers, three each included results from two 
independent sub-studies in the same report [70–72], and we 
treated these as separate studies. Altogether, therefore. we 
present results derived from 54 studies reported in 51 papers 
[7, 11, 12, 26, 46, 50, 62–64, 70, 72–112]. A flow chart 

giving further details of the literature search is shown in 
Supplementary material, Appendix 2.

Description of the selected literature

Of the 54 studies, 47 were cohort investigations, five were 
cross-sectional, and two had a nested case–control design. 
They provided usable data (i.e. risk estimates for measures 
of depression from at least three studies) on 19 psychoso-
cial exposures at work. Table 1 summarises the methods by 
which exposures and outcomes were assessed, and the extent 
of control for important potential confounders.

Exposures were assessed by self-report in 44 studies, by 
participant-independent methods (work-unit, job-exposure-
matrix or register information) in nine studies, and by both 
methods in one study.

Outcome measures of depression were based on struc-
tured diagnostic interviews, questionnaires and antidepres-
sant treatment in 12, 16 and 16 studies, respectively. Only 
three studies were based exclusively on a semi-structured 
interview (Schedules for Clinical Assessment in Neuropsy-
chiatry (SCAN)[113]). Three studies on bullying assessed 
depression partly by SCAN and partly by a questionnaire 
instrument (Major Depression Inventory (MDI)-algorithm 
[114]) because they merged data from two different studies.

All but one study controlled for age and sex. Other fac-
tors commonly taken into account were current depression 
at baseline (29 studies) and living alone/marital status (39 
studies). The factors most seldom controlled for were previ-
ous depression (4 studies), childhood adversities (4 stud-
ies), family history of depression (5 studies), neuroticism/
personality (6 studies) and recent life events (10 studies). 
No studies controlled for all the three measures of baseline 
depression status (current depression, previous depression 
and depressive symptoms). Ten studies controlled for current 
depression and for depressive symptoms, and four controlled 
for current and previous depression [88, 95, 98, 101].

Twenty-four studies controlled for four or more of the 
potential confounders, and fifteen for five or more.

Further descriptive characteristics, overall and by specific 
study, are presented in Supplementary material, Appendix 3.

Risk estimates related to a single exposure 
assessment

Relative risk estimates for the relation between specific 
exposures and measures of depression are shown in Forest 
plots, ordered by method of exposure and outcome assess-
ment. We exhibit two example plots (job strain (Fig. 1) and 
effort-reward-imbalance (Fig. 2)) here, and remaining plots 
in Supplementary material, Appendix 3 (Forest plots (Fig-
ures 1 to11)).
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The Forest plots demonstrate that associations between 
exposures and outcomes were characterized by heterogene-
ous measures referring to different units of exposure and 
exposure contrasts. We did not make any statistical tests to 
assess deviations from homogeneity because heterogeneity 
was obviously present irrespective of the results of statisti-
cal tests.

In this situation meta-analytic summary estimates are less 
satisfactory as best evidence measures of the associations 
between exposures and outcome. The summary risk estimate 
for an exposure cannot be related to any single scale of that 
exposure and is liable to greater uncertainty than indicated 
by its 95% confidence limits. Nevertheless, such estimates 
may convey useful summary information about the direc-
tion, size and consistency of associations (see Discussion 
section).

We therefore opted to include meta-analytic summary 
risk estimates and their 95% confidence limits in the For-
est plots, and to consider them in a cautious assessment of 
the average divergence from unity and of the consistency of 
results across individual studies.

We extracted 173 risk estimates for the relation between 
single exposure measurements and measures of depression 
(Table 2). Twenty-two were based on analyses with expo-
sure as a continuous variable, 59 were based on the highest 
exposure category compared to the lowest category with 
exposures categorized into three of more categories, and 92 
were based on a dichotomy of the exposure variable.

Among the 173 risk estimates, 51 were statistically 
significant, and for 22 of those risk estimates there was a 
monotonic increase of risk with increasing exposure (six risk 
estimates based on exposure analysed as a continuous vari-
able, and 17 analysed for at least three exposure categories). 
Among the specific exposures examined demands, job strain, 
violence and bullying each exhibited an exposure–response 
relationship for two risk estimates, relational injustice for 
three, and effort-reward-imbalance for four. However, no 
specific exposure showed an exposure–response gradient for 
more than one risk estimate that was based on independent 
assessment of exposure and outcome.

Table 2 summarises the main findings from Forest and 
Funnel plots of the 19 exposures that were assessed. The 
formal summary risk estimates exceeded unity for all expo-
sures except decision authority, and fell between 0.93 and 
1.60 except for bullying (2.58). The consistency of individ-
ual risk estimates was assessed from the ratio between their 
upper and lower 95% confidence limits (range 1.12 to 1.96, 
except 5.25 for bullying) and arbitrarily categorized as high 
(< 1.30), moderate (1.30–1.50) or low (> 1.50) for nine, five 
and five exposures, respectively (see Table 2).

Table 2 also shows a summary measure of adjustment 
for potentially important confounders (excluding age and 
sex) that were identified a priori, classified according to the 

Table 1  Distribution of methods of exposure assessment, of diagnos-
tic methods used to measure depression, and of potential confounders 
controlled for by exclusion or adjustment in the analyses. Number of 
studies (N)

a For references, see Supplementary material, Appendix 3, textbox to 
forest plots
b Age and sex was controlled for in all but one study
c Sufficient control by interview or questionnaire instrument cases at 
baseline
d Sufficient control by continuous score
e Only relevant for cohort studies
f Sufficient if based on more than 3 categories

Exposure assessment N

   Self-reported 44
   Work-unit average 5
   Job-exposure-matrix 2
   Register information 2
   Work-unit and self-report 1

Diagnostic  methodsa N

Semi-structured interview
   SCAN 3

Fully structured interview
   CIDI versions, MINI 12

Questionnaires
   Established instruments:
   CES-D, HADS-D, MDI-algorithm,
   MHI-5, PHQ-9, Zung SDS,

9

   Doctor’s diagnosis, self-report 7
Register based outcomes
   Antidepressant treatment 16
   Doctor’s diagnosis, hospital 4

Mixed methods
   SCAN and MDI-algorithm 3

Potential confounders controlled  forb N

   Previous  depressionc 4
   Depression at  baselinec,e 29
   Depressive symptoms at  baselined,e 11
   Family history of depression 5
   Neuroticism/personality 6
   Recent life events 10
   Living alone/marital status 39
   Childhood adversities 4
   Socio-economic  statusf 32
   Somatic illness/self-rated poor health 19

Number of potential confounders controlled for (excluding age 
and sex)

N

   None 9
   One 7
   Two 6
   Three 8
   Four 9
   Five 10
   Six 2
   Seven 3
   Eight, nine or ten 0
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Fig. 1  Forest plot of job-strain.   Column 1: Method of exposure 
ascertainment and first author. Column 2: publication year. Column 
3: Diagnostic method. Column 4: Exposure contrast. Column 5: sub-
study/submaterial. Column 6 and 7: risk estimates and their 95% 
confidence intervals. Abbreviations: Column 1: job strain ratio: 
demands scale score (higher score for higher demands) divided by 
control scale score (higher score for higher control); job strain quad-
rant: combination of median (or other percentile) split of demands 
scale score and control scale score: low strain=low demands and 
high control, passive=low demands and low control, active=high 
demands and high control, high stress=high demands and low con-
trol. Column 3: AD: antidepressant; CIDI: Composite International 

Diagnostic Instrument; CIDI-SFMD: Short Form version of CIDI, 
Major Depression module; CIDI-WMH: WHO Mental Health version 
of CIDI; DD, hospital: doctor’s diagnosis from hospital discharge 
letter; DD, self-report: doctors diagnosis, self-reported; UM-CIDI: 
University of Michigan version of CIDI. Column 4: 2a: high strain 
quadrant vs the other three quadrants combined, median split; 2b: 
high strain quadrant vs the low strain quadrant, median split; 2c: high 
strain quadrant vs the other three quadrants combined, upper quartile 
split; 2d: high strain quadrant vs the other three quadrants combined, 
upper tertile split; cont./1SD: continuous, by unit of one scale stand-
ard deviation; quartile*: upper quartile versus other three quartiles 
combined; tertiles: upper tertile versus lowest tertile

Fig. 2  Forest plot of effort-
reward-imbalance. Column 
explanations and abbreviations, 
see legend to Fig. 1. Additional 
abbreviations: MHI-5: Mental 
Health Inventory; quartiles: 
upper quartile versus lowest 
quartile; cont.: continuous, by 
scale unit
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number of studies and risk estimates that adjusted for at least 
five of the factors. Finally, Table 2 shows whether Funnel 
plots (not presented) indicated bias that favoured publication 
of risk estimates above or below unity.

Repeated exposure and changes in exposure

A few studies with several examination rounds examined 
effects of stable and changing exposures [12, 26, 94, 96, 
105], see Table 3. Two studies reported risk increase with 
the number of examination rounds at which high job strain 
was present [12, 26]. However, risk estimates for changing 
job strain levels were inconsistent, and for one study, the risk 
estimate for a change from low to high job strain was simi-
lar to that for repeated high job strain [105], raising doubts 
about the interpretation of effects of repeated high job strain 
in the other studies. Effects of repeated or changing levels of 
demands, control and support were each examined in only 
one or two studies.

Validity of measures of depression

Analysis of available data indicated that for diagnoses based 
on fully structured diagnostic interviews and questionnaire 
instruments, the false positive rate in a general population 
sample with a 5% prevalence of depressive episodes would 
be in the order of 60% to 90%, and the false negative rate 
below 3% when compared to diagnoses based on semi-
structured clinical interviews (Supplementary material, 
Appendix 4).

Corresponding estimates for primary care diagnoses of 
depression were false positive rates in the order of 80% to 
90% and false negative rates of < 5%. However, popula-
tion studies indicate that fewer than half of people with a 
depressive episode access the health care system about their 
depressive symptoms [51, 52], adding to this level of diag-
nostic misclassification.

The accuracy of self-reported doctor’s diagnosis of 
depression as a marker for depressive episodes may be fur-
ther compromised by errors in patient recall.

Antidepressant treatment is mainly prescribed in primary 
care. Population studies indicate that fewer than half of cases 
with a depressive episode are treated with antidepressants 
[53]. and that depressive symptoms are the indication for 
treatment in fewer than half of primary care patients in 
whom such medication is prescribed [54].

Only a small proportion of persons with a depressive epi-
sode are referred to hospital for assessment and treatment, 
and routine hospital discharge diagnoses of depressive epi-
sodes also suffer from misclassification [115–118].

Thus, available data suggest that self-reports of doc-
tor’s diagnoses of depression, antidepressant treatment and 

hospital discharge diagnoses of depressive episodes may suf-
fer from substantial inaccuracy as measures of depressive 
episodes in the general or working population (for further 
details and documentation, see Supplementary material, 
Appendix 4).

Assessment of completeness of reporting

The average sum score for completeness of reporting was 6.3 
(range 5–7) for SM and 5.5 (range 3–7) for JPB. We decided 
not to pursue this difference further, because we agreed on 
a generally high reporting quality, and other factors (valid-
ity of outcome, adjustment for confounding and common 
method bias) were more important for assessment of quality 
and interpretation of study results.

Discussion

The purpose of our review was to evaluate the strength of 
epidemiological evidence that long-lasting stress at work 
causes the development of depressive disorders. The assess-
ment was needed to help decide whether depression should 
be designated as a compensable occupational disease in 
Denmark, but could also be useful to policy-makers in other 
countries. It depended not only on the statistical significance 
of the associations that were found, but also on their strength 
(in terms of relative risk), consistency across studies, robust-
ness to possible bias and confounding, and the nature of any 
reported exposure–response relationships.

We identified 54 studies on the relationship between 19 
psychosocial factors at work and 11 measures of depres-
sion. The studies pertaining to each specific exposure dif-
fered substantially in the methods by which exposure was 
assessed and depression ascertained, and in control of pos-
sible confounding. In this situation the use of meta-analytic 
summary estimates in the interpretation of the results is 
uncertain. Unfortunately, we have no formal means to define 
the level of homogeneity for each specific exposure. As a 
starting point we have interpreted the meta-analytic sum-
mary results as if they were potentially useful, taking into 
account that they are liable to greater uncertainties than are 
indicated by their confidence intervals. This is a best case 
scenario since the alternative would be no interpretation in 
terms of causality.

The summary risk estimates were above unity for all but 
one of the 19 exposures examined. They varied between 0.93 
(low decision authority) and 1.60 (low relational justice) 
except for one outlier (2.58, bullying), and were below 1.25 
for 12 of 19 exposures.

The question to be answered is whether these generally 
positive associations are likely to reflect causal effects of 
occupational psychosocial factors on measures of depression 
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Table 3  Effects of repeated and changed exposures

a Abbreviations: see legends to Figs. 1 and 2
b The different risk estimates of repeatedly high job strain in this study is due to different adjustments (the first risk estimate is adjusted for dis-
tress symptoms at baseline, the second is not)
c The different risk estimates of repeatedly high job strain in this study is due to different materials (the first risk estimate is based on a larger 
material than the second)
d Results from a study of Shield 2006 [94] is not included because of overlap with the study of Wang et al. 2009[105]

Exposure, 
first author
year

Diagnostic  methoda Exposure  contrasta High level, number of 
examination rounds

OR 95% CI

Job strain
Stansfeld 2012 [12] UM-CIDI Tertile* None of the times 1 (ref.)

1 time 1.28 0.84 1.95
2–3 times 1.492 0.98 2.27

Madsen 2017 [26] DD, hospital Quadrant (2a) None of the times 1 (ref.)
1 time 1.23 0.88 1.71
2 times 1.56c 0.99 2.45

Support
Stansfeld 2012 [12] UM-CIDI Tertile* None of the times 1 (ref.)

1 time 0.97 0.64 1.49
2–3 times 1.16 0.77 1.74

Job straind Level/change, first and 
second examination

Stansfeld 2012 [12] UM-CIDI Tertile* Low and low 1 (ref.)
High and low 1.55 0.97 2.48
Low and high 1.67 1.04 2.67
High and high 1.94b 1.22 3.08

Madsen 2017 [26] DD, hospital Quadrant (2a) Low and low 1 (ref.)
High and low 1.12 0.66 1.89
Low and high 1.22 0.77 1.94
High and high 1.63c 0.99 2.68

Wang 2009 [105] CIDI-SFMD Job strain ratio, > 1 Low and low 1 (ref.)
High and low 0.97 0.61 1.53
Low and high 1.60 1.00 2.57
High and high 1.52 1.00 2.30

Smith 2012 [96] CIDI_SFMD Job strain ratio change Unchanged 1 (ref.)
Increased 1.24 0.57 2.68
Decreased 1.17 0.50 2.74

Demands
Smith 2012 [96] CIDI-SFMD Demands change Unchanged 1 (ref.)

Increased 2.36 1.14 4.88
Decreased 1.04 0.12 8.66

Control
Smith 2012 [96] CIDI-SFMD Control change Unchanged 1 (ref.)

Increased 1.11 0.60 2.06
Decreased 0.93 0.52 1.66

Support
Smith 2012 [96] CIDI-SFMD Support change Unchanged 1 (ref.)

Increased 1.33 0.76 2.33
Decreased 0.45 0.17 1.21
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or could be explained by a combination of random sampling 
error, residual confounding and bias.

Relative risks of the magnitude that were observed could 
arise from fairly minor degrees of bias related to study 
design and execution, even if established confounders were 
controlled for.

Random sampling error alone is unlikely to be an expla-
nation where the lower 95% confidence for a risk estimate 
exceeds one. This was formally the case for 11 of the expo-
sures, but is most likely the case for fewer, because formal 
confidence limits overestimated the true precision of the risk 
estimates.

Dependence between assessment of exposure 
and outcome

One possible reason for bias is that exposures were self-
reported in 44 studies, and perceptions of exposure may have 
been influenced by personal characteristics that also made an 
individual more likely to report or present with symptoms of 
depression. Thus, their risk estimates may have been inflated 
due to common method bias [119–121].

A few studies tried to reduce this type of bias by temporal 
separation of the assessment of exposure and outcome [96], 
by examining exposures defined by job content rather than 
perceived exposures [99], or by adjustment for aspects of 
personality [50, 99], or baseline symptoms of distress [12]. 
However, the effectiveness of such approaches is uncertain.

Many longitudinal studies have demonstrated reverse and 
reciprocal associations between variables which were first 
considered to be exposure and outcome variables. Thus, it 
has been convincingly demonstrated that depressive symp-
toms at baseline may longitudinally predict poorer level of 
self-reported psychosocial factors at work [122–124]. Some 
studies included in this review examined and confirmed 
the presence of longitudinally reversed temporal relations 
[26, 50, 83]. The underlying mechanisms are complex and 
may reflect real changes in the work environment follow-
ing depression (e.g. selective job change), or within-person 
changes in perceptions of an unchanged work environment 
[125]. Such reverse causation may have inflated some risk 
estimates.

Exposure

Only one study used an objective measure of exposure (hos-
pital bed occupancy above the norm as a measure of work 
load in hospital staff), and that was strongly associated with 
antidepressant treatment [102]. All other exposure measures 
were based on individual perceptions of the work environ-
ment and may not have accurately reflected objective work 
conditions. This includes work-unit and job-exposure-matrix 
average exposures, but these measures are independent or 

nearly independent of individual outcomes, and in this cir-
cumstance, the expected effect of the misclassification of 
exposures would be to bias risk estimates towards the null. 
This would also be the case for individual self-reported 
exposures if variation due to common method bias could be 
controlled. The level of misclassification of self-reported 
psychosocial exposure cannot be assessed in the absence of 
objective measures with which to compare, and such data 
are few or absent.

The heterogeneity of exposure measures, their distribu-
tion characteristics and category cut points makes it difficult 
to compare results from different studies. This problem is 
further aggravated by very different parameterizations in 
the analyses (see Forest plots (Figs. 1, 2 and Appendix 3 
(Figures A3.1-A3.11)). These limitations in exposure speci-
fications and analyses will have tended to increase the vari-
ance of effect estimates and to produce greater inconsistency 
between studies.

Workers are simultaneously exposed to a multitude of 
psychosocial factors at work. Most studies considered effects 
of a single exposure or only a small number of exposures. 
A few studies examined multiple factors simultaneously 
in their analyses, but data were too sparse to evaluate the 
relative strengths and combined effects of specific expo-
sures. Studies on job strain examine the combined effect of 
demands and control, and studies of effort-reward-imbalance 
examine the combined effect of efforts and rewards. Unfortu-
nately, the effects of these composite exposures were mostly 
reported without adjustment for the effects of their compo-
nents, and their reported combined effects may therefore 
be biased or due to only one of the two components. For 
job strain, main effects of demands and control and their 
multiplicative interaction were sometimes examined in pre-
liminary or sensitivity analyses. The job strain theory of an 
interaction between the two components was not confirmed 
in these analyses [11, 26, 77, 126].

Outcome

Only three studies diagnosed depressive episodes exclu-
sively by a semi-structured diagnostic interview, which we 
have considered as the standard against which other methods 
should be assessed in an epidemiological context (see Sup-
plementary material, Appendix 4). In comparison, meas-
ures of depression based on fully standardized diagnostic 
interviews, questionnaires, self-reported doctor’s diagnoses 
of depression, antidepressant treatment and routine hospi-
tal diagnoses are liable to misclassification, leading to both 
false positives and false negatives. This misclassification 
could bias the associations between exposures and depres-
sive episodes, especially if the false positives were people 
with less serious depressive symptoms that could be caused 
by psychosocial factors at work.



489Are depressive disorders caused by psychosocial stressors at work? A systematic review with…

1 3

We explored the potential effects of this misclassifi-
cation in separate analyses. The results indicated that in 
the general population false positive rates were likely to 
exceed 45%, often substantially, for all diagnostic methods 
except routine hospital diagnoses, for which the rate might 
be close to 25%. False positives are mainly persons with 
depressive symptoms which do not fully meet the criteria 
for a depressive episode. False negative rates were below 
3% for diagnoses based on fully structured interviews and 
questionnaire instruments and higher or undefined for 
other diagnostic methods.

Further analyses showed that under circumstances 
similar to those of many studies included in this review, 
it is plausible that relative risks up to 1.50 could occur 
in the absence of any true association between depres-
sive episodes and the exposure, if the exposure was 
associated with false positives (Supplementary material, 
Appendix 4).

Considering that international classifications of mental 
disorders maintain a clear distinction between depressive 
episodes and depressive symptoms in different constella-
tions or of less severity, we find it reasonable to consider 
that depressive episodes could be differently associated 
with psychosocial factors at work than depressive symp-
toms that do not fulfil diagnostic criteria for a depres-
sive episode. Self-reported depressive symptoms could, 
for example, be more sensitive to common method bias 
than depressive symptoms elicited by psychiatric clinical 
experts to decide on a diagnosis of a depressive episode. 
However, we are not aware of data that support or chal-
lenge this hypothesis.

We conclude that it is not unlikely that positive associa-
tions between psychosocial factors at work and measures of 
depression with high false positive rates could be inflated 
and possibly even explained by an association with sub-
threshold depressive symptoms.

Furthermore, there is evidence that in the general popu-
lation, fewer than half of people with depressive episodes 
utilize the formal health care system for their depressive 
symptoms [51, 52], and even smaller proportions receive 
antidepressant treatment [53, 54] or are referred for hospi-
tal assessment and treatment. Studies based on measures 
of depression defined by self-reported doctor’s diagnoses, 
antidepressant treatment or hospital discharge diagnoses 
may not be representative of depressive episodes in the 
general population, which could differ in their risk factors. 
In particular, associations with psychosocial factors at work 
could reflect an increased tendency to seek professional help 
because depressive symptoms become worse in the presence 
of adverse working conditions or because adverse working 
conditions are experienced as worse in the presence of a 
depressive episode.

Many studies failed to assess baseline depression status or 
only adjusted for its effects, which meant that cases identi-
fied during follow-up comprised a mixture of first and recur-
rent depressive episodes. Risk factors for first and recurrent 
depressive episodes may differ or carry different levels of 
risk [37, 127–129]. Whether this applies to psychosocial 
factors at work is uncertain but not implausible.

Confounding

Previous and current depressive episodes and depressive 
symptoms are strong risk factors for new depressive episodes 
and likely to be associated with self-reported psychosocial 
exposures at baseline [121, 122]. They should therefore 
be considered strong potential confounders of the relation 
between exposure at baseline and depressive episodes at 
follow-up. However, only 14 cohort studies controlled for 
at least two of the three factors. In the other cohort studies, 
the population followed is likely to have included a number 
of participants with current or previous depressive episodes 
at baseline. Such individuals may be more likely than other 
participants to report more negatively on the psychosocial 
work environment at baseline, and also carry a higher risk of 
subsequently being recorded as having a depressive episode, 
contributing a significant proportion of all “new” cases dur-
ing follow-up.

Age and sex were controlled for in all but one study, but 
fewer than half of studies controlled for at least four of ten 
other potentially important confounders and fewer than a 
quarter controlled for five or more. Thus, residual confound-
ing is not unlikely.

One can speculate whether the factors which we have 
considered as potential confounders could be antecedent to 
the psychosocial risk factors of interest or mediators of their 
effects and whether effects might be bi-directional [122]. 
Since the purpose of this review was to assess whether the 
evidence supports a causal role for psychosocial factors at 
work in relation to depressive episodes, we took the con-
servative approach of considering them as unidirectional 
potential confounders that should be controlled for by exclu-
sion or adjustment.

Exposure–response associations and effects 
of change in exposure intensity

Among studies with exposure measurement at a single 
point in time most exposure–response relations were liable 
to common method bias. A few were based on independent 
assessment of exposure and outcome, but this did not apply 
to more than a single exposure–response relation for any 
psychosocial risk factor.
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Studies of repeated exposures were few and seemed incon-
sistent with respect to effects of repeated high exposures com-
pared to changing exposures (Table 3). Other than in the study 
of Smith et al. [96], the time spans between repeated expo-
sures and measures of outcome covered many years.

Altogether, available data on exposure–response relations 
for intensity of single exposures or repeated exposures did 
not contribute significantly to the interpretation of causal 
relationships between specific exposures and depressive 
episodes.

Publication bias

Funnel plots suggested publication bias for control, job 
strain, support (unspecified), effort-reward-imbalance, job 
insecurity and relational injustice (Table 2). In addition, 
there is a possibility that in some cases, researchers selec-
tively reported findings that were more positive. For exam-
ple, one study examined effects of different job strain para-
metrizations and chose to report results for those showing 
the strongest association with the outcome [112]. Without 
further information, it is difficult to gauge the extent of such 
bias, which will have tended to inflate risk estimates.

Sensitivity to exclusion of studies with high 
prevalence of depression

We excluded studies in which the point or 12-month period 
prevalence of depression, as measured, exceeded 10%, 
because we judged that such a high prevalence of true 
depressive episodes was unlikely in an unselected working 
population, and would suggest serious diagnostic misclas-
sification. A total of eight studies were excluded only for this 
reason, of which six provided risk estimates in relation to 
exposures listed in Table 2. To check whether the exclusion 
might have impacted importantly on our conclusions, we 
examined these six studies in more detail. For each of seven 
exposures on which they presented findings, risk estimates 
tended to be a little higher than the corresponding summary 
risk estimate in Table 2. However, in four of the studies, 
including that with the highest risk estimates, the preva-
lence of depression was close to 25% (see Supplementary 
material, Appendix 2), which seems implausibly high for 
working populations, and suggests a high rate of false posi-
tive diagnoses. As already discussed, such misclassification 
could lead to spurious inflation of risk estimates. Thus, we 
do not think that the findings call into question the balance 
of evidence from the studies that met our inclusion criteria.

Conclusion on causality for specific exposures

Considering that our formal meta-analytic risk estimates are 
liable to greater uncertainty than their 95% confidence limits 

indicate, and that there is a potential for inflationary bias due 
to lack of independent assessment of exposure and measures 
of depression, we cannot conclude with confidence that an 
exposure for which the lower 95% confidence limit of the 
formal summary risk estimate was below or close to unity 
is a likely cause of depressive episodes or recurrent depres-
sive disorders. This conclusion applies to demands, decision 
authority, skill discretion, support (unspecified), shift work, 
work load and work-hours (below unity), and to control, job 
strain, procedural injustice and night work (close to unity).

Among the remaining exposures, the consistency of risk 
estimates was low for support (colleagues), effort-reward-
imbalance, relational injustice and bullying. For support 
(colleagues) and effort-reward-imbalance, exposures were 
all self-reported and the level of confounder control was low. 
For relational justice, there were only four risk estimates, 
of which three were based on self-reported exposure. One 
risk estimate based on work-unit average was statistically 
significant, based on a semi-structured clinical interview, 
and had a high level of confounder control. However, more 
than one high quality study is needed for causal inference. 
For bullying, there were only four risk estimates, of which 
three were based on self-reported exposure, finding high and 
statistically significant risk estimates. However, control of 
confounding was low in these studies, and the results in one 
of the studies could have been due to a cross-sectional asso-
ciation because bullying at follow-up was included in the 
exposure assessment [83]. One study was based on work-unit 
average exposure, had a high level of confounder control 
and found no association between bullying and measures 
of depression. A study of self-reported negative acts, which 
may be related to bullying, had a high level of confounder 
control and found no association with depression.

For support (supervisors) and job insecurity, exposures 
were all self-reported and the level of confounder control was 
low.

For emotional demands, eight out of 13 risk estimates 
were based on self-reported exposure, out of which four 
studies used antidepressant treatment as their outcome. 
Three estimates were based on work-unit average exposure, 
had a high level of confounder control and found no associa-
tion. Two estimates (men and women) from one study were 
based on exposure assessed from a job-exposure-matrix and 
hospital discharge diagnoses of affective disorders. The level 
of confounder control was low. These risk estimates were 
higher than unity, and because of the size of this study their 
results had a strong influence on the formal summary risk 
estimate for all studies. It should be noted also, that six out 
of 13 estimates were from the same study.

For violence/threats of violence, exposure was based on 
self-report for four risk estimates, two of which were from 
the same study, although referring to violence and threats of 
violence, respectively. Risk estimates for these two violence 
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modalities are unlikely to be independent. Four risk esti-
mates, all from the same study, were based on a job exposure 
matrix and the outcome was a hospital discharge diagnosis 
of affective disorders, with estimates for violence and threats 
of violence for each sex. The level of confounder control 
was low. These risk estimates were higher than unity, and 
because of the size of the study they had a strong influence 
on the formal summary risk estimate.

Exposure–response associations of depression with 
exposure intensity, stability or change were relatively 
few and did not contribute to the assessment of causality 
since most of them could be inflated by common method 
bias or the pattern for stable and changed exposures was 
inconsistent.

The limitations mentioned above in relation to each 
exposure were not the only ones. Misclassification of out-
come, poor confounder control or indications of potential 
publication bias could be added for several exposures. The 
net effect of all these limitations is that there were too few 
studies for which it seemed unlikely that increased risk 
estimates could not be explained by chance, bias or residual 
confounding.

The evidence for a causal association between any of 
these exposures and depressive episodes, whether first or 
recurrent episodes, is therefore limited, and for the same 
reason a causal association cannot be excluded.

Practical implications and suggestions for future 
research

The level of support for a causal association has practical 
implications. In the clinical context, it must be taken into 
account when communicating with patients about the nature 
of their illness and forming recommendations on sick leave 
or job change. In a political/administrative context it is 
important for decisions on preventive strategies, compensa-
tion of illnesses as occupational disorders, and the prioritisa-
tion of further research.

We suggest that future studies use methods that enable 
independent assessment of exposure and depressive epi-
sodes; that the outcome be measured by a semi-structured 
clinical interview; and that exposure–response relations 
be studied across increasing levels of exposure rather than 
simply dichotomizing exposures. We further suggest that 
follow-ups be carried out at short time intervals in order 
to catch all new cases of depressive episodes and that the 
study designs clearly accommodates the need to distinguish 
first-onset from recurrent depressive episodes. Important 
potential confounders should all be assessed as accurately 
as possible and feasible.

Strengths and limitations

The main strengths of this review are its broad coverage of 
the peer-reviewed literature on potential psychosocial risk 
factors for depression in the workplace, and its attention to 
uncertainties from the possibility of bias and residual con-
founding. Limitations include its restriction to English lan-
guage papers and exclusion of “grey” literature. However, 
it seems unlikely that these could importantly compromise 
its conclusions.

Conclusion

Taking statistical uncertainties and the potential for bias 
and confounding into account, it is not possible to con-
clude with confidence that any of the psychosocial expo-
sures at work included in this review is a likely cause of 
depressive episodes and recurrent depressive disorders. 
Nor is there sufficient evidence to conclude that a causal 
relationship for any of the exposures is unlikely.

Supplementary information The online version of this article (https ://
doi.org/10.1007/s1065 4-021-00725 -9) contains supplementary mate-
rial, which is available to authorized users.

Acknowledgements We thank research librarian Elizabeth Bengtsen, 
National Research Center for the Working Environment, Copenhagen, 
Denmark, for her constructive contributions to the literature searches.

Author contributions Conception or design of the work: S.M., J.P.B. 
Acquisition and analysis of data for the work: S.M., J.P.B., E.M.F. 
Interpretation of data for the work: All authors. Drafting the work: 
S.M., D.C., J.P.B. Revising the work critically for important intellectual 
content: All authors. Final approval of the version to be published: All 
authors. Agreement to be accountable for all aspects of the work: All 
authors.

Funding This work was supported by the Danish Working Environ-
ment Research Fund, grant nr. 45–2018-09.

Data availability References cited are available and accessible to the 
public.

Compliance with ethical standards 

Conflict of interest The authors declare that they have no conflict of 
interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 

https://doi.org/10.1007/s10654-021-00725-9
https://doi.org/10.1007/s10654-021-00725-9


492 S. Mikkelsen et al.

1 3

permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.

References

 1. Ferrari AJ, Somerville AJ, Baxter AJ, Norman R, Patten SB, 
Vos T, et al. Global variation in the prevalence and incidence 
of major depressive disorder: a systematic review of the epide-
miological literature. Psychol Med. 2013;43(3):471–81. https 
://doi.org/10.1017/s0033 29171 20015 11.

 2. Alonso J, Angermeyer MC, Bernert S, Bruffaerts R, Brugha 
TS, Bryson H, et  al. Prevalence of mental disorders in 
Europe: results from the European Study of the Epidemi-
ology of Mental Disorders (ESEMeD) project. Acta Psy-
chiatr Scand Suppl. 2004;420:21–7. https ://doi.org/10.111
1/j.1600-0047.2004.00327 .x.

 3. Bromet E, Andrade LH, Hwang I, Sampson NA, Alonso J, de 
Girolamo G, et al. Cross-national epidemiology of DSM-IV 
major depressive episode. BMC Med. 2011;9:90. https ://doi.
org/10.1186/1741-7015-9-90.

 4. Ferrari AJ, Charlson FJ, Norman RE, Patten SB, Freedman G, 
Murray CJ, et al. Burden of depressive disorders by country, 
sex, age, and year: findings from the global burden of disease 
study 2010. PLoS Med. 2013;10(11):e1001547. https ://doi.
org/10.1371/journ al.pmed.10015 47.

 5. Jacobi F, Hofler M, Siegert J, Mack S, Gerschler A, Scholl L, 
et al. Twelve-month prevalence, comorbidity and correlates of 
mental disorders in Germany: the Mental Health Module of the 
German Health Interview and Examination Survey for Adults 
(DEGS1-MH). Int J Methods Psychiatr Res. 2014;23(3):304–19. 
https ://doi.org/10.1002/mpr.1439.

 6. Patten SB, Burton JM, Fiest KM, Wiebe S, Bulloch AG, Koch 
M, et al. Validity of four screening scales for major depression 
in MS. Multiple Scler (Houndmills, Basingstoke, England). 
2015;21(8):1064–71. https ://doi.org/10.1177/13524 58514 55929 
7.

 7. Bonde JP, Gullander M, Hansen AM, Grynderup M, Persson R, 
Hogh A, et al. Health correlates of workplace bullying: a 3-wave 
prospective follow-up study. Scand J Work Environ Health. 
2016;42(1):17–25. https ://doi.org/10.5271/sjweh .3539.

 8. Kessler RC, Frank RG. The impact of psychiatric disorders on 
work loss days. Psychol Med. 1997;27(4):861–73.

 9. Lim D, Sanderson K, Andrews G. Lost productivity among full-
time workers with mental disorders. J Ment Health Policy Econ. 
2000;3(3):139–46.

 10. Laitinen-Krispijn S, Bijl RV. Mental disorders and employee 
sickness absence: the NEMESIS study. Netherlands Mental 
Health Survey and Incidence Study. Soc Psychiatry Psychiatr 
Epidemiol. 2000;35(2):71–7.

 11. Niedhammer I, Malard L, Chastang JF. Occupational factors and 
subsequent major depressive and generalized anxiety disorders in 
the prospective French national SIP study. BMC Public Health. 
2015;15:200. https ://doi.org/10.1186/s1288 9-015-1559-y.

 12. Stansfeld SA, Shipley MJ, Head J, Fuhrer R. Repeated job strain 
and the risk of depression: Longitudinal analyses from the 
Whitehall II Study. Am J Public Health. 2012;102(12):2360–6. 
https ://doi.org/10.2105/AJPH.2011.30058 9.

 13. Alonso J, Angermeyer MC, Bernert S, Bruffaerts R, Brugha TS, 
Bryson H, et al. Disability and quality of life impact of men-
tal disorders in Europe: results from the European Study of the 
Epidemiology of Mental Disorders (ESEMeD) project. Acta 

Psychiatr Scand Suppl. 2004;420:38–46. https ://doi.org/10.111
1/j.1600-0047.2004.00329 .x.

 14. Kessler RC, McGonagle KA, Zhao S, Nelson CB, Hughes 
M, Eshleman S, et al. Lifetime and 12-month prevalence of 
DSM-III-R psychiatric disorders in the United States. Results 
from the National Comorbidity Survey. Arch Gen Psychiatry. 
1994;51(1):8–19.

 15. Kessler RC, Berglund P, Demler O, Jin R, Koretz D, Merikan-
gas KR, et al. The epidemiology of major depressive disorder: 
results from the National Comorbidity Survey Replication (NCS-
R). JAMA. 2003;289(23):3095–105. https ://doi.org/10.1001/
jama.289.23.3095.

 16. Sanchez-Villegas A, Schlatter J, Ortuno F, Lahortiga F, Pla J, 
Benito S, et al. Validity of a self-reported diagnosis of depression 
among participants in a cohort study using the Structured Clini-
cal Interview for DSM-IV (SCID-I). BMC Psychiatry. 2008;8:43. 
https ://doi.org/10.1186/1471-244X-8-43.

 17. Andrews G, Anstey K, Brodaty H, Issakidis C, Luscombe G. 
Recall of depressive episode 25 years previously. Psychol Med. 
1999;29(4):787–91.

 18. Wells JE, Horwood LJ. How accurate is recall of key symptoms 
of depression? A comparison of recall and longitudinal reports. 
Psychol Med. 2004;34(6):1001–11. https ://doi.org/10.1017/
s0033 29170 30018 43.

 19. Paykel ES, Brugha T, Fryers T. Size and burden of depres-
sive disorders in Europe. Eur Neuropsychopharmacol J Eur 
Coll Neuropsychopharmacol. 2005;15(4):411–23. https ://doi.
org/10.1016/j.euron euro.2005.04.008.

 20. Bonde JP. Psychosocial factors at work and risk of depression: 
a systematic review of the epidemiological evidence. Occup 
Environ Med. 2008;65(7):438–45. https ://doi.org/10.1136/
oem.2007.03843 0.

 21. Kasl SV. Measuring job stressors and studying the health 
impact of the work environment: an epidemiologic commen-
tary. J Occup Health Psychol. 1998;3(4):390–401. https ://doi.
org/10.1037//1076-8998.3.4.390.

 22. Netterstrom B, Conrad N, Bech P, Fink P, Olsen O, Rugulies R, 
et al. The relation between work-related psychosocial factors and 
the development of depression. Epidemiol Rev. 2008;30:118–32. 
https ://doi.org/10.1093/epire v/mxn00 4.

 23. 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 Envi-
ron Health. 2017;43(4):294–306. https ://doi.org/10.5271/sjweh 
.3632.

 24. Siegrist J. Chronic psychosocial stress at work and risk of 
depression: evidence from prospective studies. Eur Arch Psy-
chiatry Clin Neurosci. 2008;258(Suppl 5):115–9. https ://doi.
org/10.1007/s0040 6-008-5024-0.

 25. Nieuwenhuijsen K, Bruinvels D, Frings-Dresen M. Psychoso-
cial work environment and stress-related disorders, a system-
atic review. Occup Med (Lond). 2010;60(4):277–86. https ://doi.
org/10.1093/occme d/kqq08 1.

 26. Madsen IEH, Nyberg ST, Magnusson Hanson LL, Ferrie JE, 
Ahola K, Alfredsson L, et al. Job strain as a risk factor for clinical 
depression: systematic review and meta-analysis with additional 
individual participant data. Psychol Med. 2017;47(8):1342–56. 
https ://doi.org/10.1017/s0033 29171 60035 5x.

 27. Moher D, Liberati A, Tetzlaff J, Altman DG, Group P. Preferred 
reporting items for systematic reviews and meta-analyses: the 
PRISMA statement. PLoS Med. 2009;6(7):e1000097. https ://doi.
org/10.1371/journ al.pmed.10000 97.

 28. Karasek RA, Theorell T. Healthy work: stress, productivity, and 
the reconstruction of working life. New York: Basic Books Inc, 
Publishers; 1990.

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1017/s0033291712001511
https://doi.org/10.1017/s0033291712001511
https://doi.org/10.1111/j.1600-0047.2004.00327.x
https://doi.org/10.1111/j.1600-0047.2004.00327.x
https://doi.org/10.1186/1741-7015-9-90
https://doi.org/10.1186/1741-7015-9-90
https://doi.org/10.1371/journal.pmed.1001547
https://doi.org/10.1371/journal.pmed.1001547
https://doi.org/10.1002/mpr.1439
https://doi.org/10.1177/1352458514559297
https://doi.org/10.1177/1352458514559297
https://doi.org/10.5271/sjweh.3539
https://doi.org/10.1186/s12889-015-1559-y
https://doi.org/10.2105/AJPH.2011.300589
https://doi.org/10.1111/j.1600-0047.2004.00329.x
https://doi.org/10.1111/j.1600-0047.2004.00329.x
https://doi.org/10.1001/jama.289.23.3095
https://doi.org/10.1001/jama.289.23.3095
https://doi.org/10.1186/1471-244X-8-43
https://doi.org/10.1017/s0033291703001843
https://doi.org/10.1017/s0033291703001843
https://doi.org/10.1016/j.euroneuro.2005.04.008
https://doi.org/10.1016/j.euroneuro.2005.04.008
https://doi.org/10.1136/oem.2007.038430
https://doi.org/10.1136/oem.2007.038430
https://doi.org/10.1037//1076-8998.3.4.390
https://doi.org/10.1037//1076-8998.3.4.390
https://doi.org/10.1093/epirev/mxn004
https://doi.org/10.5271/sjweh.3632
https://doi.org/10.5271/sjweh.3632
https://doi.org/10.1007/s00406-008-5024-0
https://doi.org/10.1007/s00406-008-5024-0
https://doi.org/10.1093/occmed/kqq081
https://doi.org/10.1093/occmed/kqq081
https://doi.org/10.1017/s003329171600355x
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097


493Are depressive disorders caused by psychosocial stressors at work? A systematic review with…

1 3

 29. Siegrist J. A theoretical model in the context of economic glo-
balization. In: Siegrist J, Wahrendorf M, editors. Work Stress and 
Health in a Globalized Economy. The Model of Effort-Reward 
Imbalance. Springer International Publishing AG Switzerland; 
2016. p. 3–19.

 30. Elovainio M, Kivimaki M, Vahtera J. Organizational justice: 
evidence of a new psychosocial predictor of health. Am J Public 
Health. 2002;92(1):105–8. https ://doi.org/10.2105/ajph.92.1.105.

 31. Pedersen CB, Mors O, Bertelsen A, Waltoft BL, Agerbo E, 
McGrath JJ, et al. A comprehensive nationwide study of the inci-
dence rate and lifetime risk for treated mental disorders. JAMA 
Psychiatry. 2014;71(5):573–81. https ://doi.org/10.1001/jamap 
sychi atry.2014.16.

 32. Kessler RC, Birnbaum HG, Shahly V, Bromet E, Hwang I, 
McLaughlin KA, et al. Age differences in the prevalence and 
co-morbidity of DSM-IV major depressive episodes: results from 
the WHO World Mental Health Survey Initiative. Depress Anxi-
ety. 2010;27(4):351–64. https ://doi.org/10.1002/da.20634 .

 33. Markkula N, Marola N, Nieminen T, Koskinen S, Saarni SI, 
Harkanen T, et al. Predictors of new-onset depressive disor-
ders—results from the longitudinal Finnish Health 2011 Study. 
J Affect Disord. 2017;208:255–64. https ://doi.org/10.1016/j.
jad.2016.08.051.

 34. Kendler KS, Kuhn J, Prescott CA. The interrelationship of neu-
roticism, sex, and stressful life events in the prediction of epi-
sodes of major depression. Am J Psychiatry. 2004;161(4):631–6. 
https ://doi.org/10.1176/appi.ajp.161.4.631.

 35. Vos T, Haby MM, Barendregt JJ, Kruijshaar M, Corry J, Andrews 
G. The burden of major depression avoidable by longer-term 
treatment strategies. Arch Gen Psychiatry. 2004;61(11):1097–
103. https ://doi.org/10.1001/archp syc.61.11.1097.

 36. Eaton WW, Martins SS, Nestadt G, Bienvenu OJ, Clarke D, 
Alexandre P. The burden of mental disorders. Epidemiol Rev. 
2008;30:1–14. https ://doi.org/10.1093/epire v/mxn01 1.

 37. Buckman JEJ, Underwood A, Clarke K, Saunders R, Hollon SD, 
Fearon P, et al. Risk factors for relapse and recurrence of depres-
sion in adults and how they operate: a four-phase systematic 
review and meta-synthesis. Clin Psychol Rev. 2018;64:13–38. 
https ://doi.org/10.1016/j.cpr.2018.07.005.

 38. Sullivan PF, Neale MC, Kendler KS. Genetic epidemiology 
of major depression: review and meta-analysis. Am J Psy-
chiatry. 2000;157(10):1552–62. https ://doi.org/10.1176/appi.
ajp.157.10.1552.

 39. Kendler KS, Aggen SH, Neale MC. Evidence for multiple genetic 
factors underlying DSM-IV criteria for major depression. JAMA 
Psychiatry. 2013;70(6):599–607. https ://doi.org/10.1001/jamap 
sychi atry.2013.751.

 40. Kotov R, Gamez W, Schmidt F, Watson D. Linking, “big” per-
sonality traits to anxiety, depressive, and substance use disorders: 
a meta-analysis. Psychol Bull. 2010;136(5):768–821. https ://doi.
org/10.1037/a0020 327.

 41. Kendler KS. The dappled nature of causes of psychiatric ill-
ness: replacing the organic-functional/hardware-software 
dichotomy with empirically based pluralism. Mol Psychiatry. 
2012;17(4):377–88. https ://doi.org/10.1038/mp.2011.182.

 42. Kendler KS, Karkowski LM, Prescott CA. Causal relationship 
between stressful life events and the onset of major depression. 
Am J Psychiatry. 1999;156(6):837–41. https ://doi.org/10.1176/
ajp.156.6.837.

 43. Patten SB, Wilkes TC, Williams JV, Lavorato DH, El-Guebaly 
N, Wild TC, et al. Childhood adversity and subsequent mental 
health status in adulthood: screening for associations using two 
linked surveys. Epidemiol Psychiat Sci. 2016;25(2):160–70. 
https ://doi.org/10.1017/S2045 79601 50001 04.

 44. Stansfeld SA, Clark C, Caldwell T, Rodgers B, Power C. Psycho-
social work characteristics and anxiety and depressive disorders 

in midlife: the effects of prior psychological distress. Occup 
Environ Med. 2008;65(9):634–42. https ://doi.org/10.1136/
oem.2007.03664 0.

 45. Lorant V, Deliege D, Eaton W, Robert A, Philippot P, Ansseau 
M. Socioeconomic inequalities in depression: a meta-analysis. 
Am J Epidemiol. 2003;157(2):98–112. https ://doi.org/10.1093/
aje/kwf18 2.

 46. Rugulies R, Aust B, Madsen IE, Burr H, Siegrist J, Bultmann 
U. Adverse psychosocial working conditions and risk of severe 
depressive symptoms. Do effects differ by occupational grade? 
Eur J Public Health. 2013;23(3):415–20. https ://doi.org/10.1093/
eurpu b/cks07 1.

 47. Patten SB. Long-term medical conditions and major depres-
sion in a Canadian population study at waves 1 and 2. J Affect 
Disord. 2001;63(1–3):35–41. https ://doi.org/10.1016/s0165 
-0327(00)00186 -5.

 48. Wang J, Williams J, Lavorato D, Schmitz N, Dewa C, Patten SB. 
The incidence of major depression in Canada: the National Popu-
lation Health Survey. J Affect Disord. 2010;123(1–3):158–63. 
https ://doi.org/10.1016/j.jad.2009.07.016.

 49. Maske UE, Buttery AK, Beesdo-Baum K, Riedel-Heller S, 
Hapke U, Busch MA. Prevalence and correlates of DSM-IV-TR 
major depressive disorder, self-reported diagnosed depression 
and current depressive symptoms among adults in Germany. 
J Affect Disord. 2016;190:167–77. https ://doi.org/10.1016/j.
jad.2015.10.006.

 50. Hogh A, Conway PM, Grynderup MB, Gullander M, Willert 
MV, Mikkelsen EG, et al. Negative acts at work as potential bul-
lying behavior and depression: examining the direction of the 
association in a 2-year follow-up study. J Occup Environ Med. 
2016;58(3):e72–9. https ://doi.org/10.1097/jom.00000 00000 
00062 2.

 51. Alonso J, Angermeyer MC, Bernert S, Bruffaerts R, Brugha 
TS, Bryson H, et  al. Use of mental health services in 
Europe: results from the European Study of the Epidemiol-
ogy of Mental Disorders (ESEMeD) project. Acta Psychi-
atr Scand Suppl. 2004;420:47–54. https ://doi.org/10.111
1/j.1600-0047.2004.00330 .xACP3 30.

 52. Mack S, Jacobi F, Gerschler A, Strehle J, Hofler M, Busch MA, 
et al. Self-reported utilization of mental health services in the 
adult German population–evidence for unmet needs? Results of 
the DEGS1-Mental Health Module (DEGS1-MH). Int J Methods 
Psychiatric Res. 2014;23(3):289–303. https ://doi.org/10.1002/
mpr.1438.

 53. Demyttenaere K, Bruffaerts R, Posada-Villa J, Gasquet I, Kovess 
V, Lepine JP, et al. Prevalence, severity, and unmet need for 
treatment of mental disorders in the World Health Organization 
World Mental Health Surveys. JAMA. 2004;291(21):2581–90. 
https ://doi.org/10.1001/jama.291.21.2581;291/21/2581.

 54. Gardarsdottir H, Heerdink ER, van Dijk L, Egberts AC. Indica-
tions for antidepressant drug prescribing in general practice in 
the Netherlands. J Affect Disord. 2007;98(1–2):109–15. https ://
doi.org/10.1016/j.jad.2006.07.003.

 55. Greenland S, O’Rourke K. Meta-analysis. In: Rothman KJ, 
Greenland S, Lash TL, editors. Modern epidemiology. 3rd ed. 
New York: Lippincott Williams & Wilkins; 2008. p. 652–82.

 56. The ICD-10 Classification of Mental and Behavioural Disorders. 
Clinical Descriptions and Diagnostic Guidelines. Geneva: World 
Health Organization; 1992.

 57. Simon GE, Goldberg DP, Von Korff M, Ustun TB. Understand-
ing cross-national differences in depression prevalence. Psychol 
Med. 2002;32(4):585–94.

 58. Diagnostic and Statistical Manual of Mental Disorders, DSM-IV. 
Washington, DC: American Psychiatric Association; 1994.

 59. Regier DA, First M, Marshall T, Narrow WE. The American 
Psychiatric Association (APA) classification of mental disorders: 

https://doi.org/10.2105/ajph.92.1.105
https://doi.org/10.1001/jamapsychiatry.2014.16
https://doi.org/10.1001/jamapsychiatry.2014.16
https://doi.org/10.1002/da.20634
https://doi.org/10.1016/j.jad.2016.08.051
https://doi.org/10.1016/j.jad.2016.08.051
https://doi.org/10.1176/appi.ajp.161.4.631
https://doi.org/10.1001/archpsyc.61.11.1097
https://doi.org/10.1093/epirev/mxn011
https://doi.org/10.1016/j.cpr.2018.07.005
https://doi.org/10.1176/appi.ajp.157.10.1552
https://doi.org/10.1176/appi.ajp.157.10.1552
https://doi.org/10.1001/jamapsychiatry.2013.751
https://doi.org/10.1001/jamapsychiatry.2013.751
https://doi.org/10.1037/a0020327
https://doi.org/10.1037/a0020327
https://doi.org/10.1038/mp.2011.182
https://doi.org/10.1176/ajp.156.6.837
https://doi.org/10.1176/ajp.156.6.837
https://doi.org/10.1017/S2045796015000104
https://doi.org/10.1136/oem.2007.036640
https://doi.org/10.1136/oem.2007.036640
https://doi.org/10.1093/aje/kwf182
https://doi.org/10.1093/aje/kwf182
https://doi.org/10.1093/eurpub/cks071
https://doi.org/10.1093/eurpub/cks071
https://doi.org/10.1016/s0165-0327(00)00186-5
https://doi.org/10.1016/s0165-0327(00)00186-5
https://doi.org/10.1016/j.jad.2009.07.016
https://doi.org/10.1016/j.jad.2015.10.006
https://doi.org/10.1016/j.jad.2015.10.006
https://doi.org/10.1097/jom.0000000000000622
https://doi.org/10.1097/jom.0000000000000622
https://doi.org/10.1111/j.1600-0047.2004.00330.xACP330
https://doi.org/10.1111/j.1600-0047.2004.00330.xACP330
https://doi.org/10.1002/mpr.1438
https://doi.org/10.1002/mpr.1438
https://doi.org/10.1001/jama.291.21.2581;291/21/2581
https://doi.org/10.1016/j.jad.2006.07.003
https://doi.org/10.1016/j.jad.2006.07.003


494 S. Mikkelsen et al.

1 3

strengths, limitations and future perspectives. In: Maj M, Gaebel 
W, López-Ibor JJ, Sartorius N, editors. Psychiatric diagnoses and 
classification. New York: Wiley; 2002. p. 48–77.

 60. Andrews G, Anderson TM, Slade T, Sunderland M. Classifica-
tion of anxiety and depressive disorders: problems and solutions. 
Depress Anxiety. 2008;25(4):274–81. https ://doi.org/10.1002/
da.20489 .

 61. 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;64(4):228–43. https ://doi.org/10.1136/oem.2006.02687 2.

 62. Joensuu M, Vaananen A, Koskinen A, Kivimaki M, Virtanen M, 
Vahtera J. Psychosocial work environment and hospital admis-
sions due to mental disorders: a 15-year prospective study of 
industrial employees. J Affect Disord. 2010;124(1–2):118–25. 
https ://doi.org/10.1016/j.jad.2009.10.025.

 63. Kleppa E, Sanne B, Tell GS. Working overtime is associated with 
anxiety and depression: the Hordaland Health Study. J Occup 
Environ Med. 2008;50(6):658–66. https ://doi.org/10.1097/
JOM.0b013 e3181 73433 0.

 64. Shields M. Long working hours and health. Health Rep. 
1999;11(2):33–48.

 65. Kouvonen A, Oksanen T, Vahtera J, Stafford M, Wilkinson R, 
Schneider J, et al. Low workplace social capital as a predictor of 
depression: the Finnish Public Sector Study. Am J Epidemiol. 
2008;167(10):1143–51. https ://doi.org/10.1093/aje/kwn06 7.

 66. Sakuraya A, Imamura K, Inoue A, Tsutsumi A, Shimazu A, Taka-
hashi M, et al. Workplace social capital and the onset of major 
depressive episode among workers in Japan: a 3-year prospective 
cohort study. J Epidemiol Commun Health. 2017;71(6):606–12. 
https ://doi.org/10.1136/jech-2016-20856 1.

 67. Hanson LLM, Westerlund H, Chungkham HS, Vahtera J, Sverke 
M, Alexanderson K. Purchases of prescription antidepressants in 
the swedish population in relation to major workplace downsiz-
ing. Epidemiology. 2016;27(2):257–64. https ://doi.org/10.1097/
ede.00000 00000 00041 4.

 68. Modrek S, Cullen MR. Health consequences of the “Great Reces-
sion” on the employed: Evidence from an industrial cohort in 
aluminum manufacturing. Soc Sci Med. 2013;92:105–13. https 
://doi.org/10.1016/j.socsc imed.2013.04.027.

 69. Rugulies R, Jakobsen LM, Madsen IEH, Borg V, Carneiro IG, 
Aust B. Managerial quality and risk of depressive disorders 
among danish eldercare workers a multilevel cohort study. J 
Occup Environ Med. 2018;60(2):120–5. https ://doi.org/10.1097/
jom.00000 00000 00119 5.

 70. Bonde JPE, Munch-Hansen T, Wieclaw J, Westergaard-Nielsen 
N, Agerbo E. Psychosocial work environment and antidepres-
sant medication: a prospective cohort study. BMC Public Health. 
2009. https ://doi.org/10.1186/1471-2458-9-262.

 71. Kivimaki M, Vahtera J, Elovainio M, Virtanen M, Siegrist J. 
Effort-reward imbalance, procedural injustice and relational 
injustice as psychosocial predictors of health: complementary 
or redundant models? Occup Environ Med. 2007;64(10):659–65. 
https ://doi.org/10.1136/oem.2006.03131 0.

 72. Hanson LLM, Madsen IEH, Westerlund H, Theorell T, Burr H, 
Rugulies R. Antidepressant use and associations with psychoso-
cial work characteristics. A comparative study of Swedish and 
Danish gainfully employed. J Affect Disord. 2013;149(1–3):38–
45. https ://doi.org/10.1016/j.jad.2012.08.023.

 73. Dembe AE, Yao XX. Chronic disease risks from exposure to 
long-hour work schedules over a 32-year period. J Occup Envi-
ron Med. 2016;58(9):861–7. https ://doi.org/10.1097/jom.00000 
00000 00081 0.

 74. Dement JM, Lipscomb HJ, Schoenfisch AL, Pompeii LA. Impact 
of hospital Type II violent events: use of psychotropic drugs and 

mental health services. Am J Ind Med. 2014;57(6):627–39. https 
://doi.org/10.1002/ajim.22306 .

 75. d’Errico A, Cardano M, Landriscina T, Marinacci C, Pasian S, 
Petrelli A, et al. Workplace stress and prescription of antide-
pressant medications: a prospective study on a sample of Italian 
workers. Int Arch Occup Environ Health. 2011;84(4):413–24. 
https ://doi.org/10.1007/s0042 0-010-0586-3.

 76. Fandino-Losada A, Forsell Y, Lundberg I. Demands, skill dis-
cretion, decision authority and social climate at work as deter-
minants of major depression in a 3-year follow-up study. Int 
Arch Occup Environ Health. 2013;86(5):591–605. https ://doi.
org/10.1007/s0042 0-012-0791-3.

 77. Grynderup MB, Mors O, Hansen AM, Andersen JH, Bonde 
JP, Kaergaard A, et al. A two-year follow-up study of risk of 
depression according to work-unit measures of psychological 
demands and decision latitude. Scand J Work Environ Health. 
2012;38(6):527–36. https ://doi.org/10.5271/sjweh .3316.

 78. Grynderup MB, Mors O, Hansen AM, Andersen JH, Bonde JP, 
Kaergaard A, et al. Work-unit measures of organisational justice 
and risk of depression–a 2-year cohort study. Occup Environ 
Med. 2013;70(6):380–5. https ://doi.org/10.1136/oemed -2012-
10100 0.

 79. Gullander M, Hogh A, Hansen AM, Persson R, Rugulies R, 
Kolstad HA, et al. Exposure to workplace bullying and risk of 
depression. J Occup Environ Med. 2014;56(12):1258–65. https 
://doi.org/10.1097/jom.00000 00000 00033 9.

 80. Hall AL, Franche RL, Koehoorn M. Examining exposure assess-
ment in shift work research: a study on depression among nurses. 
Ann Work Exposures Health. 2018;62(2):182–94. https ://doi.
org/10.1093/annwe h/wxx10 3.

 81. Hannerz H, Albertsen K. Long working hours and use of psy-
chotropic medicine: a follow-up study with register linkage. 
Scand J Work Environ Health. 2016;42(2):153–61. https ://doi.
org/10.5271/sjweh .3550.

 82. Kim W, Park EC, Lee TH, Kim TH. Effect of working hours 
and precarious employment on depressive symptoms in South 
Korean employees: a longitudinal study. Occup Environ Med. 
2016;73(12):816–22. https ://doi.org/10.1136/oemed -2016-10355 
3.

 83. Kivimaki M, Virtanen M, Vartia M, Elovainio M, Vahtera J, 
Keltikangas-Jarvinen L. Workplace bullying and the risk of 
cardiovascular disease and depression. Occup Environ Med. 
2003;60(10):779–83.

 84. Kivimaki M, Honkonen T, Wahlbeck K, Elovainio M, Pentti J, 
Klaukka T, et al. Organisational downsizing and increased use 
of psychotropic drugs among employees who remain in employ-
ment. J Epidemiol Community Health. 2007;61(2):154–8. https 
://doi.org/10.1136/jech.2006.05095 5.

 85. Laaksonen M, Lallukka T, Lahelma E, Partonen T. Working 
conditions and psychotropic medication: A prospective cohort 
study. Soc Psychiatry Psychiatr Epidemiol Int J Res Soc Genet 
Epidemiol Ment Health Serv. 2012;47(4):663–70. https ://doi.
org/10.1007/s0012 7-011-0372-x.

 86. Madsen IE, Diderichsen F, Burr H, Rugulies R. Person-related 
work and incident use of antidepressants: relations and mediating 
factors from the Danish work environment cohort study. Scand J 
Work Environ Health. 2010;36(6):435–44.

 87. Nielsen MB, Madsen IE, Aust B, Burr H, Rugulies R. Effort-
reward imbalance at work and the risk of antidepressant treat-
ment in the Danish workforce. J Affect Disord. 2016;196:248–51. 
https ://doi.org/10.1016/j.jad.2016.02.038.

 88. Nigatu YT, Wang J. The combined effects of job demand and 
control, effort-reward imbalance and work-family conflicts on 
the risk of major depressive episode: a 4-year longitudinal study. 
Occup Environ Med. 2018;75(1):6–11. https ://doi.org/10.1136/
oemed -2016-10411 4.

https://doi.org/10.1002/da.20489
https://doi.org/10.1002/da.20489
https://doi.org/10.1136/oem.2006.026872
https://doi.org/10.1016/j.jad.2009.10.025
https://doi.org/10.1097/JOM.0b013e3181734330
https://doi.org/10.1097/JOM.0b013e3181734330
https://doi.org/10.1093/aje/kwn067
https://doi.org/10.1136/jech-2016-208561
https://doi.org/10.1097/ede.0000000000000414
https://doi.org/10.1097/ede.0000000000000414
https://doi.org/10.1016/j.socscimed.2013.04.027
https://doi.org/10.1016/j.socscimed.2013.04.027
https://doi.org/10.1097/jom.0000000000001195
https://doi.org/10.1097/jom.0000000000001195
https://doi.org/10.1186/1471-2458-9-262
https://doi.org/10.1136/oem.2006.031310
https://doi.org/10.1016/j.jad.2012.08.023
https://doi.org/10.1097/jom.0000000000000810
https://doi.org/10.1097/jom.0000000000000810
https://doi.org/10.1002/ajim.22306
https://doi.org/10.1002/ajim.22306
https://doi.org/10.1007/s00420-010-0586-3
https://doi.org/10.1007/s00420-012-0791-3
https://doi.org/10.1007/s00420-012-0791-3
https://doi.org/10.5271/sjweh.3316
https://doi.org/10.1136/oemed-2012-101000
https://doi.org/10.1136/oemed-2012-101000
https://doi.org/10.1097/jom.0000000000000339
https://doi.org/10.1097/jom.0000000000000339
https://doi.org/10.1093/annweh/wxx103
https://doi.org/10.1093/annweh/wxx103
https://doi.org/10.5271/sjweh.3550
https://doi.org/10.5271/sjweh.3550
https://doi.org/10.1136/oemed-2016-103553
https://doi.org/10.1136/oemed-2016-103553
https://doi.org/10.1136/jech.2006.050955
https://doi.org/10.1136/jech.2006.050955
https://doi.org/10.1007/s00127-011-0372-x
https://doi.org/10.1007/s00127-011-0372-x
https://doi.org/10.1016/j.jad.2016.02.038
https://doi.org/10.1136/oemed-2016-104114
https://doi.org/10.1136/oemed-2016-104114


495Are depressive disorders caused by psychosocial stressors at work? A systematic review with…

1 3

 89. Oyane NM, Pallesen S, Moen BE, Akerstedt T, Bjorvatn B. 
Associations between night work and anxiety, depression, insom-
nia, sleepiness and fatigue in a sample of Norwegian nurses. 
PLoS ONE. 2013;8(8):e70228. https ://doi.org/10.1371/journ 
al.pone.00702 28.

 90. Plaisier I, de Bruijn JG, de Graaf R, ten Have M, Beekman AT, 
Penninx BW. The contribution of working conditions and social 
support to the onset of depressive and anxiety disorders among 
male and female employees. Soc Sci Med. 2007;64(2):401–10. 
https ://doi.org/10.1016/j.socsc imed.2006.09.008.

 91. Rugulies R, Bultmann U, Aust B, Burr H. Psychosocial work 
environment and incidence of severe depressive symptoms: pro-
spective findings from a 5-year follow-up of the Danish work 
environment cohort study. Am J Epidemiol. 2006;163(10):877–
87. https ://doi.org/10.1093/aje/kwj11 9.

 92. Rugulies R, Thieien K, Nygaard E, Diderichsen F. Job insecu-
rity and the use of antidepressant medication among Danish 
employees with and without a history of prolonged unemploy-
ment: a 3.5-year follow-up study. J Epidemiol Commun Health. 
2010;64(1):75–81. https ://doi.org/10.1136/jech.2008.07849 3.

 93. Rugulies R, Madsen IEH, Hjarsbech PU, Hogh A, Borg V, Car-
neiro IG, et al. Bullying at work and onset of a major depressive 
episode among Danish female eldercare workers. Scand J Work 
Environ Health. 2012;38(3):218–27. https ://doi.org/10.5271/
sjweh .3278.

 94. Shields M. Stress and depression in the employed population. 
Health Rep. 2006;17(4):11–29.

 95. Sinokki M, Hinkka K, Ahola K, Koskinen S, Klaukka T, Kivi-
maki M, et al. The association between team climate at work 
and mental health in the Finnish Health 2000 Study. Occup 
Environ Med. 2009;66(8):523–8. https ://doi.org/10.1136/
oem.2008.04329 9.

 96. Smith PM, Bielecky A. The impact of changes in job strain and 
its components on the risk of depression. Am J Public Health. 
2012;102(2):352–8. https ://doi.org/10.2105/AJPH.2011.30037 6.

 97. Thielen K, Nygaard E, Rugulies R, Diderichsen F. Job stress and 
the use of antidepressant medicine: a 3.5-year follow-up study 
among Danish employees. Occup Environ Med. 2011;68(3):205–
10. https ://doi.org/10.1136/oem.2010.05794 3.

 98. Tokuyama M, Nakao K, Seto M, Watanabe A, Takeda M. Predic-
tors of first-onset major depressive episodes among white-collar 
workers. Psychiatry Clin Neurosci. 2003;57(5):523–31. https ://
doi.org/10.1046/j.1440-1819.2003.01158 .x.

 99. Vammen MA, Mikkelsen S, Hansen AM, Bonde JP, Grynderup 
MB, Kolstad H, et al. Emotional demands at work and the risk 
of clinical depression: a longitudinal study in the Danish Public 
Sector. J Occup Environ Med. 2016;58(10):994–1001. https ://
doi.org/10.1097/jom.00000 00000 00084 9.

 100. Varma A, Marott JL, Stoltenberg CDG, Wieclaw J, Kolstad 
HA, Bonde JP. With long hours of work, might depression then 
lurk? A nationwide prospective follow-up study among Dan-
ish senior medical consultants. Scand J Work Environ Health. 
2012;38(5):418–26. https ://doi.org/10.5271/sjweh .3268.

 101. Virtanen M, Honkonen T, Kivimaki M, Ahola K, Vahtera J, 
Aromaa A, et al. Work stress, mental health and antidepressant 
medication findings from the Health 2000 Study. J Affect Disord. 
2007;98(3):189–97. https ://doi.org/10.1016/j.jad.2006.05.034.

 102. Virtanen M, Pentti J, Vahtera J, Ferrie JE, Stansfeld SA, Hele-
nius H, et al. Overcrowding in hospital wards as a predictor 
of antidepressant treatment among hospital staff. Am J Psy-
chiatry. 2008;165(11):1482–6. https ://doi.org/10.1176/appi.
ajp.2008.07121 929.

 103. Virtanen M, Stansfeld SA, Fuhrer R, Ferrie JE, Kivimaki M. 
Overtime work as a predictor of major depressive episode: 
a 5-year follow-up of the Whitehall II study. PLoS ONE. 

2012;7(1):e30719. https ://doi.org/10.1371/journ al.pone.00307 
19.

 104. Wang J. Perceived work stress and major depressive episodes 
in a population of employed Canadians over 18 years old. J 
Nerv Ment Dis. 2004;192(2):160–3. https ://doi.org/10.1097/01.
nmd.00001 10242 .97744 .bc.

 105. Wang J, Schmitz N, Dewa C, Stansfeld S. Changes in per-
ceived job strain and the risk of major depression: results 
from a population-based longitudinal study. Am J Epidemiol. 
2009;169(9):1085–91. https ://doi.org/10.1093/aje/kwp03 7.

 106. Wang J, Patten SB, Currie S, Sareen J, Schmitz N. A popula-
tion-based longitudinal study on work environmental factors 
and the risk of major depressive disorder. Am J Epidemiol. 
2012;176(1):52–9. https ://doi.org/10.1093/aje/kwr47 3.

 107. Wege N, Angerer P, Li J. Effects of lifetime unemployment expe-
rience and job insecurity on two-year risk of physician-diagnosed 
incident depression in the German working population. Int J 
Environ Res Public Health. 2017. https ://doi.org/10.3390/ijerp 
h1408 0904.

 108. Wege N, Li J, Siegrist J. Are there gender differences in asso-
ciations of effort-reward imbalance at work with self-reported 
doctor-diagnosed depression? Prospective evidence from the 
German Socio-Economic Panel. Int Arch Occup Environ Health. 
2018;91(4):435–43. https ://doi.org/10.1007/s0042 0-018-1293-8.

 109. Wieclaw J, Agerbo E, Mortensen PB, Burr H, Tuchsen F, 
Bonde JP. Work related violence and threats and the risk of 
depression and stress disorders. J Epidemiol Commun Health. 
2006;60(9):771–5. https ://doi.org/10.1136/jech.2005.04298 6.

 110. Wieclaw J, Agerbo E, Mortensen PB, Burr H, Tuchsen F, Bonde 
JP. Psychosocial working conditions and the risk of depression 
and anxiety disorders in the Danish workforce. BMC Public 
Health. 2008;8:280. https ://doi.org/10.1186/1471-2458-8-280.

 111. Wirth MD, Shivappa N, Burch JB, Hurley TG, Hebert JR. The 
Dietary Inflammatory Index, shift work, and depression: results 
from NHANES. Health Psychol. 2017;36(8):760–9. https ://doi.
org/10.1037/hea00 00514 .

 112. Ylipaavalniemi J, Kivimaki M, Elovainio M, Virtanen M, 
Keltikangas-Jarvinen L, Vahtera J. Psychosocial work char-
acteristics and incidence of newly diagnosed depression: a 
prospective cohort study of three different models. Soc Sci 
Med. 2005;61(1):111–22. https ://doi.org/10.1016/j.socsc 
imed.2004.11.038.

 113. Wing JK, Sartorius N, Üstun TB. WHO diagnosis and clinical 
measurement in psychiatry. A reference manual for SCAN. Cam-
bridge: Cambridge University Press; 1998.

 114. Bech P, Olsen LR, Kjoller M, Rasmussen NK. Measuring well-
being rather than the absence of distress symptoms: a comparison 
of the SF-36 Mental Health subscale and the WHO-Five Well-
Being Scale. Int J Methods Psychiatr Res. 2003;12(2):85–91.

 115. Ramirez Basco M, Bostic JQ, Davies D, Rush AJ, Witte B, 
Hendrickse W, et  al. Methods to improve diagnostic accu-
racy in a community mental health setting. Am J Psychia-
try. 2000;157(10):1599–605. https ://doi.org/10.1176/appi.
ajp.157.10.1599.

 116. Miller PR, Dasher R, Collins R, Griffiths P, Brown F. Inpatient 
diagnostic assessments: 1. Accuracy of structured vs. unstruc-
tured interviews. Psychiatry Res. 2001;105(3):255–64.

 117. Taiminen T, Ranta K, Karlsson H, Lauerma H, Leinonen KM, 
Wallenius E, et al. Comparison of clinical and best-estimate 
research DSM-IV diagnoses in a Finnish sample of first-admis-
sion psychosis and severe affective disorder. Nord J Psychiatry. 
2001;55(2):107–11. https ://doi.org/10.1080/08039 48015 11085 
07.

 118. Andreas S, Theisen P, Mestel R, Koch U, Schulz H. Validity of 
routine clinical DSM-IV diagnoses (Axis I/II) in inpatients with 

https://doi.org/10.1371/journal.pone.0070228
https://doi.org/10.1371/journal.pone.0070228
https://doi.org/10.1016/j.socscimed.2006.09.008
https://doi.org/10.1093/aje/kwj119
https://doi.org/10.1136/jech.2008.078493
https://doi.org/10.5271/sjweh.3278
https://doi.org/10.5271/sjweh.3278
https://doi.org/10.1136/oem.2008.043299
https://doi.org/10.1136/oem.2008.043299
https://doi.org/10.2105/AJPH.2011.300376
https://doi.org/10.1136/oem.2010.057943
https://doi.org/10.1046/j.1440-1819.2003.01158.x
https://doi.org/10.1046/j.1440-1819.2003.01158.x
https://doi.org/10.1097/jom.0000000000000849
https://doi.org/10.1097/jom.0000000000000849
https://doi.org/10.5271/sjweh.3268
https://doi.org/10.1016/j.jad.2006.05.034
https://doi.org/10.1176/appi.ajp.2008.07121929
https://doi.org/10.1176/appi.ajp.2008.07121929
https://doi.org/10.1371/journal.pone.0030719
https://doi.org/10.1371/journal.pone.0030719
https://doi.org/10.1097/01.nmd.0000110242.97744.bc
https://doi.org/10.1097/01.nmd.0000110242.97744.bc
https://doi.org/10.1093/aje/kwp037
https://doi.org/10.1093/aje/kwr473
https://doi.org/10.3390/ijerph14080904
https://doi.org/10.3390/ijerph14080904
https://doi.org/10.1007/s00420-018-1293-8
https://doi.org/10.1136/jech.2005.042986
https://doi.org/10.1186/1471-2458-8-280
https://doi.org/10.1037/hea0000514
https://doi.org/10.1037/hea0000514
https://doi.org/10.1016/j.socscimed.2004.11.038
https://doi.org/10.1016/j.socscimed.2004.11.038
https://doi.org/10.1176/appi.ajp.157.10.1599
https://doi.org/10.1176/appi.ajp.157.10.1599
https://doi.org/10.1080/08039480151108507
https://doi.org/10.1080/08039480151108507


496 S. Mikkelsen et al.

1 3

mental disorders. Psychiatry Res. 2009;170(2–3):252–5. https ://
doi.org/10.1016/j.psych res.2008.09.009.

 119. Watson D, Pennebaker JW. Health complaints, stress, and distress: 
exploring the central role of negative affectivity. Psychol Rev. 
1989;96(2):234–54. https ://doi.org/10.1037/0033-295x.96.2.234.

 120. Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. 
Common method biases in behavioral research: a criti-
cal review of the literature and recommended rem-
edies. J Appl Psychol. 2003;88(5):879–903. https ://doi.
org/10.1037/0021-9010.88.5.879.

 121. Kolstad HA, Hansen AM, Kaergaard A, Thomsen JF, Kaerlev 
L, Mikkelsen S, et al. Job strain and the risk of depression: is 
reporting biased? Am J Epidemiol. 2011;173(1):94–102. https 
://doi.org/10.1093/aje/kwq31 8.

 122. de Lange AH, Taris TW, Kompier MA, Houtman IL, Bongers 
PM. The relationships between work characteristics and mental 
health: Examining normal, reversed and reciprocal relationships 
in a 4-wave study. Work Stress. 2004;18(2):149–66.

 123. Taris TW. The mutual effects between job resources and mental 
health: a prospective study among Dutch youth. Genet Soc Gen 
Psychol Monogr. 1999;125(4):433–50.

 124. Hanson LLM, Chungkham HS, Ferrie J, Sverke M. Threats of 
dismissal and symptoms of major depression: a study using 
repeat measures in the Swedish working population. J Epidemiol 
Community Health. 2015;69(10):963–9. https ://doi.org/10.1136/
jech-2014-20540 5.

 125. de Lange AH, Taris TW, Kompier MA, Houtman IL, Bongers 
PM. Different mechanisms to explain the reversed effects of men-
tal health on work characteristics. Scand J Work Environ Health. 
2005;31(1):3–14.

 126. Smith P, Beaton D. Measuring change in psychosocial work-
ing conditions: methodological issues to consider when data 
are collected at baseline and one follow-up time point. Occup 
Environ Med. 2008;65(4):288–95. https ://doi.org/10.1136/
oem.2006.03214 4.

 127. Burcusa SL, Iacono WG. Risk for recurrence in depression. 
Clin Psychol Rev. 2007;27(8):959–85. https ://doi.org/10.1016/j.
cpr.2007.02.005.

 128. Wilson S, Vaidyanathan U, Miller MB, McGue M, Iacono WG. 
Premorbid risk factors for major depressive disorder: are they 
associated with early onset and recurrent course? Dev Psycho-
pathol. 2014;26(4 Pt 2):1477–93. https ://doi.org/10.1017/S0954 
57941 40011 51.

 129. Lewinsohn PM, Allen NB, Seeley JR, Gotlib IH. First onset ver-
sus recurrence of depression: differential processes of psycho-
social risk. J Abnorm Psychol. 1999;108(3):483–9. https ://doi.
org/10.1037//0021-843x.108.3.483.

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

https://doi.org/10.1016/j.psychres.2008.09.009
https://doi.org/10.1016/j.psychres.2008.09.009
https://doi.org/10.1037/0033-295x.96.2.234
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1093/aje/kwq318
https://doi.org/10.1093/aje/kwq318
https://doi.org/10.1136/jech-2014-205405
https://doi.org/10.1136/jech-2014-205405
https://doi.org/10.1136/oem.2006.032144
https://doi.org/10.1136/oem.2006.032144
https://doi.org/10.1016/j.cpr.2007.02.005
https://doi.org/10.1016/j.cpr.2007.02.005
https://doi.org/10.1017/S0954579414001151
https://doi.org/10.1017/S0954579414001151
https://doi.org/10.1037//0021-843x.108.3.483
https://doi.org/10.1037//0021-843x.108.3.483

	Are depressive disorders caused by psychosocial stressors at work? A systematic review with metaanalysis
	Abstract
	Introduction
	Methods
	Literature search
	Selection of studies
	Data extraction
	Meta-analyses
	Validity of measures of depression
	Assessment of study quality

	Results
	Literature search and selection of studies
	Description of the selected literature
	Risk estimates related to a single exposure assessment
	Repeated exposure and changes in exposure
	Validity of measures of depression
	Assessment of completeness of reporting

	Discussion
	Dependence between assessment of exposure and outcome
	Exposure
	Outcome
	Confounding
	Exposure–response associations and effects of change in exposure intensity
	Publication bias
	Sensitivity to exclusion of studies with high prevalence of depression
	Conclusion on causality for specific exposures
	Practical implications and suggestions for future research
	Strengths and limitations


	Conclusion
	Acknowledgements 
	References




