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ABSTRACT 
Objectives. To assess the pooled effects of shift work on poor mental health and evaluate whether these differ in men and women. 
Method: PubMed, Scopus and Web of Science databases were searched for either longitudinal or case-control studies of shift work exposure associated with adverse mental health outcomes. These outcomes were grouped as: anxiety symptoms, depressive symptoms or general poor mental health symptoms. We calculate pooled effect sizes (ES) using random-effect models, and meta-regression analysis to explore sources of heterogeneity. 
Results: Seven articles were included, with 28,431 unique participants. Compared with day workers, shift workers had a higher risk of any adverse mental health outcomes (ES: 1.28; 95%CI: 1.02-1.62, I2:70.6%), specifically for depressive symptoms (ES: 1.33; 95%CI: 1.02-1.74, I2: 31.5%).Gender and overall risk of bias explained 90% and 0.61% of the heterogeneity of results, respectively. Sensitivity analysis showed that the pooled effect size for adverse mental health outcome was higher in female shift workers than female day workers (ES 1.73, 95%CI 1.09-2.76).  
Conclusions: Shift workers, in particular women, are at increased risk of depressive symptoms and adverse mental health outcomes. Workplace health promotion programs and policies are needed to minimise shift workers’ risk of poor mental health.  
BACKGROUND
Shift work is characterised by alternating and rotating morning, afternoon, and night shifts, with employees often working outside the standard hours of 7am to 6pm1. About 20% of the working population in the United States, Australia and Europe are engaged in this work pattern2, 3. Given service and production demands, industries in the transport, hospitality, manufacturing and health-care sectors depend on shift work3. Because shift work includes night work, the normal sleep-wake cycle (circadian rhythm) is disrupted, with potential consequences for shift workers’ physical and mental health4, 5.
Altered sleep patterns due to shift work have been associated with irritability, depressed mood, anxiety and nervousness6, 7. Sleeping at odd times of the day, together with shift schedules, create challenges for maintaining healthy work-life balance in shift workers, as opportunities for family, social, and leisure activities are constrained8, 9. This may lead to social isolation and contribute to poor mental health in this occupational group8. Mental disorders accounted for 14.4% of the total global burden of disease in 2017 10, and are estimated to cost billions of dollars to the health system 11.
Cross-sectional studies have suggested a positive association between shift work and poor mental health.12 In a large cohort study of Dutch employees, Driesen et al. reported that shift workers were twice as likely to report depressed mood as those working day-only shifts (OR 2.05 95%CI 1.52-2.77).12 Similarly, Lee et al found that Korean nurses who worked shifts had 1.5 times greater odds of experiencing higher severity of depressive symptoms than non-shift workers (OR = 1.52, CI = 1.38–1.67) 13. Longitudinal studies have however, provided conflicting results. Some studies have found increased risks of anxiety and depression in shift workers14, 15, while others have found that shift workers scored higher for psychological wellbeing and general mental health than non-shift workers16, 17.  The contradictory findings from these studies may be explained by differences in occupations, industry sectors and the context of shift work in different countries. 
Tolerance to shift work is defined as the ability to adapt to it without adverse health effects. This may explain individual differences in responses to shift work exposure18, as well as gender-differences. A recent systematic review of data from 60 studies of several occupations in 23 countries has shown that male shift workers have better sleep and less fatigue than female shift workers.18 A prospective study of working conditions in the general Swedish population has shown that female shift workers had higher risk of low psychological wellbeing than male shift workers (RR 1.60, 95%CI 1.0-2.8)17. In contrast, Bara and Arber15 reported that male night workers in the UK have higher risks of poor mental health (OR 2.58, 95%CI 1.22-5.48) and anxiety/depression (OR 6.08, 95%CI 2.06-17.92), than their female counterparts (OR 1.06, 95%CI 0.49-2.27 and 1.69, 95%CI 0.60-4.76; respectively).Given these findings, the associations between shift work and the risk of poor mental health in men and women are unclear. Therefore, the aim of this study was to assess the pooled effects of shift work exposure on adverse mental health outcomes and evaluate whether these differ in men and women. 
METHODS
We followed the framework proposed by the Meta-Analysis Of Observational Studies in Epidemiology (MOOSE) group19 for design, research strategy, analysis and reporting. Peer-reviewed publications were searched using three major databases: PubMed, Scopus, and Web of Science. All searches were performed using title/abstract/keywords fields combining shift work and mental health terms, with publication up to August 2018. Search terms used to identify studies with adverse mental health outcomes were based on a previous publication on optimal strategies to retrieve mental health content in MEDLINE 20, and included truncated wildcard terms such as “depress*”, “anxi*”, “psychol*”, “stress*”; and other key words including “mental health”, “mental distress”, “mental OR psychological wellbeing”. We used hierarchical MeSH terms in the PubMed database to optimise inclusion of a range of adverse mental health outcomes (i.e. ‘mental health” [mh]; “emotions” [mh]; “mental disorders” [mh]). Shift work search terms were similar to those used in a previous systematic review on shift work and metabolic risk factors:21 “shift work” OR “shiftwork” OR “irregular hours” OR “rotating shift” OR “rotating hours”. A complete list of all search term combinations used in each database is available on request. Reference lists of the included articles were also scanned for relevant studies and for systematic reviews on shift work and mental health. 
Two authors scanned titles and abstracts independently to determine whether each article met the following inclusion criteria:


1) Prospective cohort or case-control study 
2) Included a measure of shift work defined as either night shift, irregular work, rotational work, or a combination of these 
3) Provided an estimate of risk of adverse mental health outcome which was assessed 1) via self-report using a validated scale score outcomes (e.g. poor psychological wellbeing, general poor mental health) and/or 2) diagnosed by a professional as mental illness (e.g. anxiety, clinical depression).22
4) Described shift work as the main exposure and had an independent referent group. 
5) English language 
6) Peer-reviewed journal article or government report.

Studies were excluded if shift work exposure was a secondary factor to insomnia, family/social conflict, or similar outcomes. For example, studies of job strain, or relationships at work and similar exposures, were excluded. There was no exclusion based on year of publication.

After selecting potentially eligible studies based on title/abstract, a full-text scan was performed. Disagreement on study inclusion arose for two studies, which analysed data from the same cohort, but with different outcomes7,23. These were resolved by consulting with a third reviewer to reach consensus, which was to include the study with the most recent analysis7. After full-text review, seven articles met all the selection criteria; their data were included in the meta-analysis.

Data-extraction
Two authors independently extracted data from each included study. This included information on author/year, study design, follow-up duration/years, sample size, participants’ age and gender, industry in which participants worked and/or cohort name (if ongoing cohort study), definition and assessment of shift work, duration of exposure to shift work (if reported), adverse mental health outcome, and variables used in the adjusted model for risk estimate. Risk estimates were extracted for both crude and adjusted models of odds ratio, relative risk, or hazard ratio. These were included in the analyses if they were measured using validated tools and specific to the outcome reported (e.g. General Health Questionnaire (GHQ) used to identify poor mental health).

Risk of bias assessment
We used a tool from a previous meta-analysis on shift workers’ risk of poor physical health outcomes24 to assess the risk of bias in the included studies in our meta-analysis. Two authors independently assessed the following major domains of bias: (1) exposure definition, (2) exposure assessment, (3) reliability of assessments, (4) confounding, and (5) analysis methods (research-specific bias). The tool also considered the following minor domains of bias: (1a) blinding of assessors, (2a) attrition, (3a) selective reporting, (4a) funding, and (5a) conflict of interest. Each criterion was rated as high, low, or unclear risk of bias, as described in Appendix I. Based on these ratings, we classified studies as low (if all major domains and more than 2 minor domains scored low risk); moderate (if 4 major domains and 2 or more minor domains scored low risk); or high risk (if fewer than 4 major domains scored low risk) of bias. 

Data management and statistical analyses
Odds ratios, risk ratios and hazard risks were extracted from each study as a measure of risk estimates, including their respective standard errors or 95% confidence intervals (95%CI). The reference group used in all studies was non-shift workers, defined as those workers either not doing rotational shifts with night shift included, or those who only worked day shifts (7:00-18:00h). For each study, we extracted those estimates with the highest level of adjustment for covariates. When studies calculated the risk estimates for men and women separately, two independent estimates were included in the meta-analysis. For those studies with analyses of sub-groups based on years of shift work, we included data from cumulative groups wherever possible. If a study included more than one type of work schedule (e.g. rotational shifts or permanent night shift), we extracted risk estimates for both groups. We created three categories of adverse mental health outcomes 1) Depressive symptoms; 2) Anxiety symptoms. 3) General poor mental health symptoms (e.g. risk estimates using GHQ score cut-off for caseness).

Risk estimates were used to calculate the pooled effect-size (ES) using random-effects models, to assess the association between shift work and overall risk of adverse mental health outcomes (all three categories combined). We chose this approach as, unlike fixed-effect models, random effect models assume that the shift-work effect might vary between studies, but also within subjects in each study25. We first conducted an “overall effect analysis” including all estimates in a ‘non-exposure vs. exposure’ meta-analysis, with shift work as the exposure group. We then conducted two sub-group analyses: 1) by poor mental health outcomes, using the classification previously described (depressive symptoms, anxiety symptoms, general poor mental health symptoms,); and 2) by gender to assess the risk of adverse mental health outcomes (all three categories combined).

The I-squared test was used to assess heterogeneity. To assess robustness of data and potential sources of heterogeneity, we conducted sensitivity analyses using univariate meta-regression. Variables included in the sensitivity analyses were: type of poor mental health outcome (depressive symptoms, anxiety symptoms, general poor mental health symptoms); gender; exposure definition (low or high risk of bias); industry/occupation (nursing, other); follow-up (<1 year, >1 year); risk of bias (moderate, high); average age of the cohort (<35 vs. > 35 years old); sample size (<1000, >1000); and tool used to measure outcomes (GHQ, other). Funnel plots and the Egger test were used to evaluate publication bias. All analyses were conducted using STATA v12.1 (StataCorp. 2012. Stata Statistical Software: Release 12. College Station, TX, USA).  
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RESULTS
The results of the systematic review are shown in Figure 1. We retrieved 1902 articles, and after removing duplicates, reviewed 639 by title and abstract and 51 articles by full-text. Of the eligible studies, two studies were not included because of data format (continuous data),26 16 which resulted in 7 studies being included in the meta-analysis. These papers included 14 separate estimates of the association between shift work and adverse mental health outcomes.

Study characteristics
Study characteristics are summarised in Table 1. All studies were prospective cohort studies, three had a follow-up ≤ 1 year, and four had a follow-up between 2 and 10 years. The latter studies had larger sample sizes than those with ≤ 1 year follow-up (n= 37-1582 vs 420-9765, respectively)15, 17, 27, 28. The majority of the studies (n= 4) measured general poor mental health symptoms using the 12-question General Health Questionnaire (GHQ) 14,15,17,26. One study also used the Nottingham life-quality questionnaire, but to avoid duplication of estimates we only included the general poor mental health symptoms estimate defined with GHQ17. One study used the 28-GHQ anxiety and depression sub-scales to define cases of combined anxiety and depressive symptoms. The remaining studies used either the Hospital Anxiety and Depression scale (HADS-14) to define cases of anxiety and depressive symptoms,29 or a self-reported checklist from the Health and Work Productivity Questionnaire (HPQ) for cases of depressive symptoms.27 One risk estimate was excluded from the analysis, as the authors measured symptoms of anxiety and depression together using a single self-reported question.13 The average age of participants in the studies was 39.7 years, with a range of 18-60 years.



Risk of bias assessment
The risk of bias was high in more than half the studies, and moderate in the remaining studies (see Table 2). Exposure assessment (e.g. using self-report), and attrition (lost to follow-up>20%) were the two domains with high risk of bias in the majority of the studies. Three studies scored a high risk of bias for exposure definition. No studies reported on the blinding of assessors or researchers undertaking the studies. As this aspect is not relevant to the included studies, the risk of bias was unclear for this item. 

Definition and measure of exposure to shift work
Six studies used self-report to measure shift work exposure, and one used company records.30 Studies defined shift work differently, with most using a work pattern consisting of rotations between morning, afternoon and night shifts, or between day and night shifts 14, 27-30. Two studies considered “working nights” as shift work, but without a specific pattern definition (e.g. frequency of night shifts) 15, 17.

Effect of shift work on adverse mental health outcomes
The results of the meta-analysis for the association between shift work and adverse mental health outcomes (three categories combined) are shown in Figure 2. The pooled effect size (ES) shows shift workers had a higher risk of adverse mental health outcomes than those who only worked during daytime hours (ES: 1.28; 95%CI: 1.02-1.62). However, there was substantial heterogeneity among studies (I2 = 70.6%). In the sub-analysis by specific adverse mental health outcomes, shift work was associated with 33% higher risk of depressive symptoms (ES: 1.33; 95%CI: 1.02-1.74). The risk of anxiety symptoms and general poor mental health symptoms was higher in shift workers than in day-only workers; however these associations were not statistically significant (ES: 1.20; 95%CI 0.85-1.69 and ES:1.18; 95%CI 0.72,1.91, respectively).   
In the sub-group analysis in Figure 3, female shift workers were at higher risk of adverse mental health outcomes (ES 1.78, 95%CI 1.39- 2.14) than female non-shift workers. However, this was not the case for male shift workers (ES 1.14, 95%CI 0.49-2.65). 

Sensitivity analysis
Results of the sensitivity analysis are shown in Table 3. The meta-regression results show that gender and overall risk of bias could explain 90% and 0.61% of the heterogeneity of results. The rest of the factors measured resulted in a negative I2, which can be interpreted as zero .31 When the pooled effect size included estimates from women only, the effect of shift work was higher in female shift workers than in female day workers (ES 1.73, 95%CI 1.39-2.14). But this was not the case for male shift workers (ES 1.25, 95%CI 0.49-2.65). The pooled effect sizes were significant for depressive symptoms, studies with low risk of bias in the exposure definition, studies of nurses, those with large sample size (>1000), and in studies with moderate overall risk of bias.  

DISCUSSION
	To our knowledge this is the first meta-analysis to investigate the pooled effects of shift work on the risk of adverse mental health outcomes, including symptoms of depression, anxiety, and general poor mental health. The results show that shift work was associated with an increased overall risk of adverse mental health outcomes (poor mental health). Specifically, the risk of depressive symptoms was 33% higher in shift workers than in non-shift workers. Gender differences explained more than 90% of heterogeneity, with female shift workers more likely to experience depressive symptoms than female non-shift workers (OR 1.73, 95%CI 1.39-2.14). 
	Our results are comparable with a previous meta-analysis that investigated depression risk in shift workers 32. Lee et al. 32 reported a RR 1.43; 95%CI 1.24-1.64, which is similar to our pooled estimate for depressive symptoms (ES:1.33; 95%CI 1.02-1.74). Another review and meta-analysis of longitudinal studies found the majority of studies reported an increased risk of depression with night work, but the pooled effect size was not significant (ES: 1.42 95%CI 0.92-2.19).33 Our study adds to previous literature by showing shift workers’ risk is also higher for adverse mental health outcomes, not just depression, and this risk might differ between men and women.
	Although our study did not specifically assess positive mental health outcomes, our findings of an increased risk of symptoms related to depression and poor mental health outcomes seem to contrast those of Nabe-Niesen et al.16, who found that Danish shift workers had better mental health and vitality scores than day workers. These differences might be explained by that study inclusion of younger sample, shorter follow-up and exposure to shift work, and participants’ higher control over working times. Sub-group analysis in the other study showed that shift workers with low control of planning working hours scored the poorest in mental health and vitality scales (i.e. how often participants felt energetic, felt worn out, or were tired= “Vitality”; or felt nervous, blue or happy = “Mental health”). 16.
While not assessed in our study, low job control has previously been demonstrated to have a negative impact on mental health34, 35.  This suggests a mediating role for work-related factors in the shift work and mental health relationship.  Two recent meta-analyses have reported that specific work related factors such as job strain, low decision latitude, and low social support were associated with higher risk of poor mental health in the working population 36,37. These factors are common characteristics of shift-work and could contribute to the risk of adverse mental health outcomes38. Interestingly, one study showed shift work was not associated with poor mental health after adjustment for psychosocial working conditions 27. 
	Previous studies have shown that tolerance to different work stressors (i.e. job insecurity, life-work balance) differs by gender, with lower tolerance associated with higher incidence of major depressive disorders in women than in men.39   This might explain the observed higher pooled effect size for general poor mental health in females than in the overall effects in our sub-group analysis (ES: 1.73 vs 1.28). Our findings are comparable to other research reporting increased odds for depressive symptoms in female shift workers than female non-shift workers (OR= 1.52, 95%CI 1.38-1.67)13. Cross-sectional analysis from a large Dutch cohort study also reported higher odds of depressed mood in female shift-workers than in their day-shift counterparts (OR = 5.96, 95% CI 2.83–12.56). This was higher than the odds reported for male shift compared with non-shift workers (OR 2.05, 95% CI 1.52–2.77) 12. Such findings suggest that female shift workers are at higher risk of adverse mental health outcomes than male shift workers. 
	The higher risk of depression in female than male shift workers may be partly explained by the higher risk of depression among women than men in the general population40.  This increased vulnerability has been attributed to gender differences in physiological stress responses, biological load and hormones, interpersonal orientation, rumination and internalisation of difficulties, and exposure to other adversity (e.g., relationship violence, discrimination)40. Future research on the impact of shift work on adverse mental health outcomes could include measures of other relevant factors, such as alcohol abuse and aggression, that are more prevalent among men than women.
	These results suggest that employers should consider strategies for reducing the mental health burden on shift workers, such as giving more control and flexibility over shift schedules, reducing job strain and providing more social support at work. Workplace policies, programs and practices could promote awareness of associated risks and protective factors, and enable access to mental health services, without stigmatisation.  Depression accounts for 4.3% of global burden of disease and incidence,41 with mental disorders worldwide predicted  to cost US$ 16.3 million by 203042.  Untreated mental health conditions are costly to workplaces in terms of absenteeism, presenteeism and compensation claims.   With 1 in 5 people in the United States and Europe doing shift work,2, 3 and the increased risk of poor mental health among shift workers, shift work industries are a priority context to reduce this burden.

Strengths and limitations
The strengths of this study include the use of comprehensive search terms, with a combination of keywords that has previously been shown to be appropriate in maximizing retrieval of studies on shift work and poor mental health20,43. We also used large databases, conducted by-hand searches in reference lists of relevant papers, and contacted authors for data, to optimise the data. The exclusion of two studies16,26 because of data format (continuous instead of categorical) remains a potential limitation, however it is unlikely that this decision would significantly changed our findings. One study26 had a very small sample size (n=60) and reported similar findings to our study, while the other16 reported both negative and positive associations between shift work and mental health/vitality. The findings from these studies are similar to those reported in other included studies17, and earlier in the discussion we explored possible reasons for the differences in associations
We conducted sensitivity analyses on the effects of gender and other factors, however we could not do this for personality traits or job-related factors, as such information was not available in the included studies. We conducted sensitivity analysis on participants’ occupation (nursing vs other), but the lack of occupation information in most studies limited our ability to explore potential moderating effects of specific occupations.  Given the large body of literature on these factors, these variables should be considered in future meta-analyses as mediators of overall pooled effect size. To enhance specificity, we grouped estimates into types of adverse mental health outcomes (i.e. anxiety symptoms, depression symptoms, general poor mental health symptoms) and used a dichotomy of present/not present. We acknowledge this could be perceived as a simplistic approach, and that measures used in the included studies were sometimes very basic (e.g. one question item to define clinical depression) and used cut-off scores to identify of adverse mental health outcomes. This approach would be insufficient for diagnostic purposes.  We have therefore, used language about “symptoms” (rather than diagnoses) and excluded estimates of anxiety and depression assessed with a single question13. Future studies of the effects of shift work on adverse mental health outcomes could include sub-analyses to assess the effects of gender and job-related factors. 

CONCLUSION
Shift workers are at increased risk of symptoms relating to depression and adverse mental health outcomes, and this is particularly true for female shift workers.  Workplace health promotion programs and policies are needed to minimise shift workers’ risk of poor mental health.
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Figure 1 - Flow diagram of literature search and selection of studies

Figure 2 – Effect of exposure to shift work on adverse mental health outcomes. 


Figure 3 - Effect of shift work on adverse mental health outcomes, by gender

Table 1 – Characteristics of the studies included in the meta-analysis
	
Author, year
	Study design
	Follow-up
	Outcome category 
	Tool used
	Case definition
	Sample size
	Age in years*
	Gender
	Occupational group

	Poole et al., 1992 28
	Cohort study
	6-months
	Anxiety and depressive symptoms
	GHQ-28 anxiety and depression scales
	Score >4 in respective scales
	298
	35 (18-60)
	F&M
	Factory employees

	Bildt et al., 2002 17
	Cohort study
	4 years
	General  poor mental health  symptoms
	GHQ-12

	Score >75th percentile 
	420
	46-63
	F&M
	Not specified

	Bara et al., 2009 15
	Cohort study
	8 years
	General poor mental health  symptoms
	GHQ-12
	Score >4
	9765
	21-73
	F&M
	Not specified

	De Raeve et al., 2009 28
	Cohort study
	2 years
	General poor mental health  symptoms
	GHQ-12
	Score >4
	6828
	41.72 (8.70)
	F&M
	Not specified

	Driesen et al., 2011 27
	Cohort study
	10 years
	Depressive symptoms
	Self-report HPQ checklist
	Current/past treatment of depressive disorder 
	8178
	40.1(8.0)
	F&M
	Not specified

	Lin et al., 2012 14
	Cohort study
	1 year
	 General poor mental health  symptoms 
	GHQ-12
	Score >4
	1360
	29.9 (20-45)
	F
	Nurses

	Berthelsen et al., 2015 7
	Cohort study
	1 year
	Anxiety and depressive symptoms
	HADS-14
	Score >8 in respective scales
	1582
	30 (21-60)
	F&M
	Nurses


* Average age at baseline, or the highest mean when the study presented the population in stratified groups, with standard deviation or range presented in parentheses ();F female; M males; GHQ General Health Questionnaire; HADS Hospital Anxiety and Depression Scale; HPQ Health and Work Performance Questionnaire.
Table 2 – Risk of bias assessment in the seven studies

	Study
	Risk of bias per item
	Overall risk of bias

	
	Major Domain
	Minor Domain
	

	
	1
	2
	3
	4
	5
	1a
	2a
	3a
	4a
	5a
	

	Poole et al., 1992
	0
	0
	0
	1
	1
	?
	1
	1
	?
	?
	High

	Bildt & Michelsen, 2002
	1
	1
	0
	0
	0
	?
	0
	0
	?
	?
	High

	Bara & Arber, 2009
	1
	1
	0
	0
	0
	?
	0
	0
	0
	0
	High

	De Raeve et al., 2009
	1
	1
	0
	0
	0
	?
	1
	0
	?
	0
	High

	Driesden et al. 2011
	0
	1
	0
	0
	0
	?
	1
	0
	0
	?
	Moderate

	Lin et al., 2012
	0
	1
	0
	0
	0
	?
	1
	0
	0
	0
	Moderate

	Berthelsen et al., 2015
	0
	1
	0
	0
	0
	?
	1
	0
	0
	0
	Moderate



Items (1) exposure definition, (2) exposure assessment, (3) reliability of assessments, (4) confounding, and (5) analysis methods in the study (research-specific bias); (1a) blinding of assessors,(2a) attrition, (3a) selective reporting, (4a) funding, and (5a) conflict of interest. 1 high risk, 0 low risk; ? unclear. Overall risk of bias defined as Low 0 in all major domains + >2 minor domains=0; Moderate 4 major domains =0 + 2 or more minor domains=0; or high risk <4 major domains=0.



Table 3 – Analysis of potential contributing factors to the effect of shift work on adverse mental health outcomes

	Covariate/sub-group
	n
	ES pooled (95% CI)
	I2
	Meta-regression
OR (95% CI)
	% heterogeneity
explained (R2)

	Outcome
	
	
	
	
	-57.04

	   Depressive symptoms
	6
	1.33 (1.02 – 1.74)
	31.5%
	1.17 (0.57 – 2.37)
	

	   Anxiety symptoms
	2
	1.20 (0.85 – 1.69)
	0.0%
	1.00 (0.38 – 2.59)
	

	   General poor mental health symptoms 
	6
	1.18 (0.72 – 1.91)
	85.6%
	Index
	

	Gender
	
	
	
	
	

	   Both
	5
	0.95 (0.93 – 1.09)
	0.0%
	Index
	90.5

	   Male
	4
	1.14 (0.49 – 2.65)
	82.8%
	1.25 (0.71 – 2.20)
	

	   Female
	5
	1.73 (1.39 - 2.14)
	0.0%
	1.73 (1.09 – 2.76)
	

	Exposure definition
	
	
	
	
	

	   Low risk bias
	7
	1.32 (1.07 – 1.62)
	37.1%
	Index
	-20.78

	   High risk bias
	7
	1.27 (0.78 - 2.05)
	78.2%
	0.97 (0.52 – 1.78)
	

	Industry type
	
	
	
	
	

	   Other
	11
	1.23 (0.95 – 1.60)
	72.2%
	Index
	-3.22

	   Nursing
	3
	1.54 (1.09 – 2.16)
	31.1%
	1.20 (0.60 – 2.42)
	

	Follow-up
	
	
	
	
	

	  < 1 year
	3
	1.31 (0.84 – 2.05)
	74.3%
	Index
	-26.27

	  > 1 year
	11
	1.39 (1.04 – 1.87)
	71.9%
	1.07 (0.50 – 2.27)
	

	Overall risk of bias
	
	
	
	
	

	   Moderate
	5
	1.45 (1.16 – 1.82)
	25.3%
	Index
	0.61

	   High
	9
	1.20 (0.87 – 1.67)
	71.7%
	0.84 (0.46-1.51)
	

	Average age
	
	
	
	
	

	   <35 years old 
	5
	1.29 (0.96 – 1.73)
	50.9%
	Index
	-24.15

	   > 35 years old
	9
	1.29 (0.92 – 1.81)
	76.5%
	1.04 (0.52 – 2.07)
	

	Sample size
	
	
	
	
	

	   < 1000
	6
	1.17 (0.72 – 1.91)
	72.9%
	Index
	-20.90

	   > 1000
	8
	1.34 (1.01 – 1.78)
	72.6%
	1.25 (0.65 – 2.42)
	

	Outcome measure
	
	
	
	
	

	   GHQ 
	7
	1.21 (0.80 – 1.82)
	75.5%
	Index
	-30.22

	   Other 
	7
	1.28 (0.98 – 1.68)
	58.7%
	1.07 (0.58 – 1.97)
	

	Overall
	14
	1.28 (1.02 – 1.62)
	70.6%
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