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Strengths and limitations of this study

►► This systematic review will update the knowledge 
on the effect of psychosocial work factors on the risk 
of depression.

►► This is the first systematic review on this topic that 
will include an exhaustive search in seven common 
electronic databases and three grey literature data-
bases without language restrictions.

►► The methodological quality of included studies will 
be evaluated using a validated tool specifically de-
veloped to assess the risk of bias in non-randomised 
studies-intervention.

►► Given that psychosocial work factors and self-
reported depression can be assessed using different 
tools, heterogeneity in the pooled data may be a lim-
itation of this review; however, sensitivity and sub-
group analyses will help overcome this limitation.

Abstract
Introduction  Depression is a common and disabling 
health problem that contributes to an important social and 
economic burden, particularly among the working age 
population. The deleterious effect of psychosocial work 
factors on depression has been documented. However, the 
most recent systematic reviews had restrictive eligibility 
criteria and, since their publications, several original 
studies have been published. The proposed systematic 
review aims to update, evaluate and synthesise the effect 
of psychosocial work factors from three recognised 
theoretical models, the demand-control-support, effort-
reward imbalance and organisational justice models, on 
the risk of depression among workers.
Method and analysis  A systematic literature search will 
be conducted in seven academic databases (Medline, 
Embase, CINAHL, Web of Science, PsycInfo, Sociological 
abstracts and IBSS) as well as three grey literature 
databases. The search strategy was first run on January 
2017, updated in October 2017 and will be updated 6 
months prior to submission for publication. Following 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses recommendations, study selection will be 
carried out using a rigorous multistep screening process 
in duplicate by independent reviewers. Prospective 
studies evaluating the effect of at least one psychosocial 
work factor from the three theoretical models on 
depression or antidepressant medication use among 
working adults will be included. Extracted data will be 
used for evidence synthesis as well as to assess risk of 
bias and methodological quality. Meta-estimates will be 
provided after considering homogeneity and number of 
studies.
Ethics and dissemination  This study will only draw from 
published studies and grey literature available in electronic 
databases; ethics approval is not required. The results of 
this review will be published in a peer review journal and 
presented at relevant conferences. Given that psychosocial 
work factors are frequent and modifiable, the results can 
help reduce the social and economic burden of depression 
and support public policy-makers to improve occupational 
health standards.
PROSPERO registration number  CRD42018107666

Introduction
Depression is one of the most common 
mental disorders in the world. It is estimated 
that 322 million people worldwide live with a 
depressive disorder.1 According to the WHO, 
in 2016, depression ranked fifth as cause of 
years lived with disability and it is estimated 
to become the second leading cause by 2020.2 
The working age population seems particu-
larly affected by depression.3 For example, in 
the USA, the annual cost of major depressive 
disorder for the labour force was estimated 
at US$36.6 billion.4 Moreover, in 2013, the 
mean annual cost per person due to loss 
of productivity associated with medically 
certified absences and presenteeism due to 
depression was estimated at up to US$7149 
in seven countries.5 Given that depression 
places a tremendous burden on both public 
health and the economy, documenting the 
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deleterious impact of new modifiable risk factors is a 
priority.6

Psychosocial work factors have been identified as 
important risk factors for depression among workers.7–9 
These modifiable factors are mainly evaluated using three 
theoretical models, namely the demand-control-support 
(DCS),10 11 effort-reward imbalance (ERI)12 and organ-
isational justice (OJ) models.13 According to the DCS 
model, exposure to high psychological demands at work 
combined with low job control, a condition known as job 
strain, can lead to physiological and psychological stress 
that can cause health problems, such as depression. A 
third factor, low social support at work can amplify the 
effect of job strain on health. The ERI model postulates 
that health problems could develop when there is an 
imbalance between the efforts one commits in their work 
and the rewards received in return (including economic, 
social and organisational rewards). The OJ model refers 
to the equity in the rules and social norms of an organ-
isation, including the distribution of resources, the 
processes and procedures in this distribution and respect 
and rewards from supervisors. According to this model, 
lack of perceived justice at work can adversely impact 
health.

In the last 5 years, three systematic reviews have evalu-
ated the effect of these psychosocial work factors on the 
risk of depression and depressive symptoms.7–9 However, 
according to our preliminary results, at least 16 recent 
prospective studies have been published since the publi-
cation of these reviews; highlighting the need for an 
updated systematic review and meta-analysis on this topic. 
Moreover, these systematic reviews had restrictive eligi-
bility criteria, including restrictions to studies published 
in English8 9 or other European languages,7 to studies 
published in peer review journals only7 9 and to studies 
conducted in Western countries.9 These restrictions could 
have resulted in the authors missing important studies or 
in the introduction of bias in the obtained results.

Thus, the aim of this study is to update, evaluate and 
synthesise the evidence of the effect of adverse psychoso-
cial work factors from the DCS, ERI and OJ models on the 
risk of depression among workers.

Methods
This review protocol followed the Preferred Reporting 
Items for Systematic Reviews and Meta-analyses Proto-
cols14 recommendations and was registered in PROS-
PERO in 2018. The report of this systematic review will 
comply with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses review guidelines.15

Specific considerations
As mentioned in a previously published protocol,16 this 
review will be part of a larger systematic review on the 
effect of psychosocial work factors on all mental health 
problems. The first review retained only outcomes for 
certified absences from work due to a diagnosed mental 

health problem,16 while the present review will focus on 
depression and antidepressant medication use. Certified 
absence from work will only be included as an outcome 
in the present review if the authors specifically evaluated 
certified absences due to diagnosed depression (ICD-10 
code F32-F34). The information sources and the elec-
tronic search strategy presented here are the same as 
those presented in the protocol for the review on certified 
work absences.16 The eligibility criteria, study selection 
and data extraction applied during the full text screening 
refer only to the current review on depression.

Eligibility criteria
Study design
To be included, studies must use a prospective longitudinal 
design and present original results. Case–control studies 
can also be included if they use a longitudinal design, for 
example, nested case–control studies conducted within a 
cohort study. Pooled analyses of cohort studies will only 
be included if the authors pooled results from studies 
not previously published before in an original article. 
Cross-sectional, intervention and qualitative studies will 
be excluded.

Population
The study population includes all working adults, with 
no restrictions based on the country of origin, type of 
job, age or sex. In order to minimise the reverse causality 
bias, studies that only include ill participants will not be 
considered (eg, return-to-work studies, studies on the 
recurrence of depression and studies that include only 
participants with chronic diseases). Due to pregnancy-
related characteristics that may confound the association 
between psychosocial work factors and depression, studies 
on pregnant women will also be excluded. For duplicate 
studies that present results from the same cohort and 
for the same measurement time, only the study with the 
most complete results or, if the results are similar, with the 
highest methodological quality will be included. If two or 
more studies provide results from the same population 
but with different follow-ups, only the most recent study 
will be included. However, if the follow-up periods do not 
overlap, the two studies will be included.

Exposure (intervention)
Studies must have evaluated at least one psychosocial 
work factor from the DCS,10 17 18 the ERI12 19 or the OJ13 
models using a validated instrument. The psychosocial 
work factors from these models include: psychological 
demands, job control, job strain, social support at work, 
iso-strain (exposed to both job strain and low social 
support), efforts, reward, efforts-reward imbalance and 
procedural, distributive, relational and OJ. An a priori 
list of known and validated instruments to measure these 
factors was provided in the previously published protocol 
(online supplementary material table S1).16 This list will 
be improved during the screening step.

https://dx.doi.org/10.1136/bmjopen-2019-033093


3Duchaine CS, et al. BMJ Open 2019;9:e033093. doi:10.1136/bmjopen-2019-033093

Open access

Table 1  Well-known and validated subjective instruments to measure depression

Instrument Description Validation

Center for 
Epidemiologic 
Studies 
Depression 
Scale (CESD / 
CESD-R)29 30

Self-report questionnaire (20 items).
The CESD-R is a screening test for depression 
and depressive disorder. The CESD-R measures 
symptoms defined by the American Psychiatric 
Association's Diagnostic and Statistical Manual 
(DSM-V) for a major depressive episode.
Time frame: last 2 weeks.

Good psychometric properties: high internal 
consistency, strong factor loading. Validation with 
depression in the general population.31

Composite 
International 
Diagnostic 
Interview (CIDI)32

Structured interview administered by trained (but lay) 
interviewer.
CIDI is a comprehensive, fully-structured interview 
for the assessment of mental disorders according 
to the ICD-10 and DSM-IV, intended for use in 
epidemiological studies, for clinical or research 
purposes.
Time frame: last 4 weeks.

Good validation and concordance with standardised 
clinical assessments conducted by a clinician to 
diagnose mental disorders. Areas under curve for 
the 12-month prevalence of anxiety disorder and 
any mood disorder were 0.88 and 0.83 respectively. 
The CIDI has a good concordance with blinded 
clinical diagnoses.33–35

Beck Depression 
Inventory (BDI / 
BDI-II)36 37

Self-report questionnaire (21 items) to assess 
depressive symptoms and symptom severity.
BDI was originally based on clinical observations and 
patient descriptions.
BDI-II was developed to correspond with DSM-IV 
criteria for depression.
Two subscales: affective and somatic symptoms.
Time frame: past week (BDI) / last 2 weeks (BDI-II).

High internal consistency: alpha coefficients around 
0.86 for psychiatric and 0.81 for non-psychiatric 
populations. Good sensitivity and specificity for 
depression in comparison with gold standards. 
High reliability, concurrent, content and structural 
validity.38

Patient Health 
Questionnaire-9 
(PHQ-9)39

Self-report questionnaire (9 items).
Instrument for screening, diagnosing, monitoring and 
measuring the severity of depression.
Time frame: last 2 weeks.

Criterion validity was assessed against an 
independent structured mental health professional 
interview. The sensitivity was 88% and the 
specificity was 88% for major depression. Good 
construct validity to recognise major depression, 
but also depressive disorder in the general 
population40–42

Comparison group
The comparison group must be a group of workers from 
the same study population that are not exposed to psycho-
social work factors.

Outcomes
To be included, studies must have assessed, as an 
outcome, an objective measure of depression or a subjec-
tive measure of depression using a validated instrument. 
An objective measure of depression is defined as a depres-
sive disorder (ICD-10 code F32-F34 or ICD-9 code 296.2, 
296.3, 300.4 and 311) diagnosed by a health professional 
(eg, physician, psychologist and psychiatrist). This diag-
nosis can be obtained in the context of the study or using 
data from hospital or family physician files, medical 
charts, administrative files or from insurance companies. 
It will also include absence from work or hospitalisation 
due to diagnosed depression. Subjective measures of 
depression will be included only if the instrument used 
has been validated, follows Diagnostic and Statistical 
Manual (DSM)-IV or current DSM-V diagnostic criteria 
for a depressive disorder or has good concordance 
threshold with a research physician-diagnosed depres-
sive disorder. A list of these instruments was developed a 
priori by the research team and will be improved during 

full-text screening (table  1). Studies using instruments 
that do not meet our criteria or assess burnout, anxiety 
or psychological distress will not be considered. Antide-
pressant medication use assessed objectively using regis-
ters obtained from hospital, pharmacy, medical clinic, 
insurance or public health data (self-reported use will be 
excluded) will be evaluated as a secondary outcome for 
more severe and/or chronic depression.

Other review eligibility criteria
Given that the oldest model (DCS) considered in our 
review was published in 1979, only studies published 
in 1979 or later will be considered for inclusion. No 
language restrictions will be applied in the search criteria. 
For articles in languages other than English or French, we 
will use ‘Google translate’ for a first screening according 
to title and abstract. During full-text screening, we will use 
this tool to translate the method section of the article. 
If the article seems to fulfil the eligibility criteria, or if 
doubt remains, the text will be translated by a profes-
sional translator.

Information sources
Seven electronic bibliographic databases will be consulted: 
Medline (all Ovid Medline(R) 1946 to present), Embase 
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(​embase.​com), CINAHL (EBSCOhost), Web of Science, 
PsycInfo (Ovid), Sociological abstracts and IBSS. The 
search strategy was first run on January 2017, updated 
in October 2017 and will be updated 6 months prior to 
submission for publication. In addition to these electronic 
databases, we will also consult three international grey 
literature databases: the grey literature report from the 
New York Academy of Medicine, the WHO-IRIS, which 
contains all reports of the WHO, and open grey, a system 
for information on grey literature in Europe. Finally, 
we will consult all reference lists of selected articles, 
systematic reviews, narrative reviews, book chapters and 
commentaries pertinent to this topic. All these databases 
and sources of information were consulted in another 
systematic review from our research team, demonstrating 
the feasibility of this process.16

Search strategy
Four sets of keywords will be combined to identify rele-
vant citations. First, terms that refer to the population (eg, 
workers), the exposure (eg, psychosocial work factors) and 
the outcome (eg, depression) will be combined to obtain 
a first group of citations. Then, terms that refer to both 
the population and the exposure (eg, work stress) will be 
combined with the same terms that refer to the outcome 
used in the first step to obtain a second group of citations. 
Finally, the two groups will be combined with the use of 
the Boolean operator OR to obtain a group of unique 
citations. Keywords will be adapted in each electronic 
database (eg, Medical Subheading terms where appro-
priate). An example of the search strategy performed in 
Medline (OVID) on 31 October 2017 was presented in 
the previously published protocol and is provided in the 
Supplementary files (online supplementary table S2).16 
Six months prior to submission, an update will be done 
and the search strategy will be carefully re-examined and 
improved, accordingly.

Study records
Data management
The bibliographic citations identified using the search 
strategy will be pooled into Endnote (8.2 version) and 
duplicates will be eliminated. Inclusion and exclusion 
criteria will be detailed in a screening form that will be 
tested before the beginning of the screening process. 
All reviewers will be trained on how to use this screening 
form.

Selection process
As this review is part of a broader systematic review, the 
selection of articles according to title and abstract until 
January 2017 has been completed for all electronic data-
bases. The results of the updated search will be screened 
using the same process. Two independents reviewers 
(CSD and KA) will screen the studies by the titles and 
abstracts and then classify the studies into four groups (1) 
YES: all the eligibility criteria were met, (2) NO: at least 
one of the criteria was clearly not met, (3) UNCLEAR: 

the eligibility cannot be evaluated solely by reading the 
title/abstract and (4) REVIEWS: all articles that are not 
original articles, including systematic or narrative litera-
ture reviews, book chapters, commentaries, editorials or 
letters whose subject clearly relates to the effect of psycho-
social work factors on mental health.

In order to ensure that both reviewers similarly under-
stood the eligibility criteria, two samples of 500 articles 
screened by title and abstract by each reviewer will be 
compared. The results of the title and abstract screening 
step will be pooled and all relevant articles identified 
by at least one of the reviewers will be retained for the 
screening of the full text.

Full-text screening will be done in duplicate by five 
reviewers (CSD, KA, RN, VKM, APBPG), ensuring that 
each reviewer has articles in common with all the other 
reviewers. Disagreements will be resolved by consensus or 
by the opinion of the principal investigator (CB). We will 
also manually search the reference lists of included arti-
cles, systematic reviews, narrative reviews, book chapters 
and commentaries pertinent to this topic and identified 
during screening by title and abstract in order to find arti-
cles that may have been missed.

Data collection process
A standardised extraction grid will be designed and tested 
with five studies by two independent reviewers. This grid 
will be improved prior to completing the extraction 
process. Two independent reviewers will also perform 
the data extraction in duplicate. Disagreements will be 
resolved by consensus or by the opinion of the principal 
investigator (CB).

Data items
Extracted data will include: (1) description of the study 
population (cohort name, year of study, country, type of 
workers, sample size, participation and attrition rates, 
age, gender, socioeconomic status); (2) study design and 
duration of follow-up; (3) psychosocial work factors eval-
uated (type of factors, instrument used, validation, cate-
gorisation, time of exposure assessment); (4) depression 
(type of measured used (objective or subjective, medica-
tion, absence, hospitalisation), source of the data, diag-
nostic codes, validation); (5) analysis (type of statistical 
models, confounding variables included, treatment of 
missing data and losses at follow-up, sensitivity analyses); 
and (7) results (exposure prevalence, number of cases, 
effect measures with CIs for each analysis performed).

Risk of bias and confidence in cumulative evidence
The risk of bias and the methodological quality level for 
each included study will be evaluated using the risk of 
bias in non-randomised studies-intervention (ROBINS-I) 
tool, a tool specifically developed to assess the risk of bias 
in non-randomised studies.20 This process will be done in 
duplicate by two independent reviewers. The ROBINS-I 
tool proposes evaluating seven domains of potential bias 
in non-randomised studies: (1) confounding bias, (2) 
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selection bias at study entry, (3) information bias in the 
exposure of interest, (4) bias due to change of exposure 
groups for some participants during the follow-up period, 
(5) selection bias due to missing data and loss at follow-up, 
(6) information bias in the outcome and (7) bias intro-
duced by selective reporting of results. The ROBINS-I 
tool will be tested on three studies and the results will be 
discussed within a committee including the two reviewers, 
the principal investigator (CB) and a biostatistician. The 
tool will be minimally adapted if necessary for the purpose 
of the present systematic review.

Data synthesis
Study data will be synthetised in tables for evaluation. 
Pooled estimates will be calculated separately for each 
psychosocial work factor according to the three theoret-
ical models and for each outcome (depression and medi-
cation). A random model will be used and heterogeneity 
will be tested using the I2 statistic.21 22 Subgroup analyses 
will be conducted if the number of studies is sufficient 
(n≥2 for each subgroup) according to: (1) methodolog-
ical quality (high vs low), (2) type of instrument used 
to evaluate depression (either depression was evaluated 
objectively via medical files, subjectively via questionnaire, 
or obtained from lay interviewers) and (3) sex. Qualita-
tive evaluation will be provided if quantitative synthesis is 
not appropriate.

Meta-regressions will be performed if the number 
of studies included is ≥10.23 This meta-regression will 
bring additional information on variation in relative 
risks according to studies’ characteristics. The following 
explanatory variables will be included in the model for 
each psychosocial variable and each outcome: gender, 
risk of bias, type of instrument used for the measurement 
of work factors and outcome, mean age, and other rele-
vant differences between the studies that could explain 
heterogeneity. Random-effect meta-regression will be 
used to consider the residual heterogeneity not modelled 
by the explanatory variables.

Meta-bias
Funnel plot graphs and the Egger statistical test will be 
used to visually and quantitatively verify the presence of a 
publication bias. A graph will be produced for each meta-
analysis performed.

Patient and public involvement
Patients and public were not involved in the development 
of the research question or in the design of this study.

Ethics and dissemination
Given that this study will only be based on data from 
published studies or grey literature available in electronic 
databases, ethics approval is not required. First, the 
results of this systematic review and meta-analysis will be 
published in a peer review journal and presented at rele-
vant national and international conferences. Second, this 
review is made in collaboration with public policy-makers 
and will support the improvement of national and/or 

occupational health standards, such as the Canadian 
National Standard for Psychological Healthy and Safety in 
the Workplace.24 Finally, this review will provide evidence 
that could potentially: (1) aid physicians in identifying 
factors contributing to their patients’ mental health 
problems25 and (2) support workplace decision-makers to 
improve psychosocial working conditions.26–28 Given that 
psychosocial works factors are frequent and modifiable, 
the results of this systematic review may provide evidence 
to support prevention strategies that can help reduce the 
social and economic burden associated with depression 
among workers.
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