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Night Shift Work and Risk of Depression: Meta-analysis of 
Observational Studies

This study aimed to assess whether night shift work is associated with the risk of depression 
by using a meta-analysis of observational studies. We searched PubMed and EMBASE in 
August, 2016 to locate eligible studies and investigated the association between night shift 
work and the risk of depression, reporting outcome measures with adjusted odds ratios 
(ORs) or relative risks (RRs) and 95% confidence intervals (CIs). In the meta-analysis of a 
total of 11 observational studies with 9 cross-sectional study, 1 longitudinal study, and 1 
cohort study, night shift work was significantly associated with an increased risk of 
depression (OR/RR, 1.43; 95% CI, 1.24–1.64; I2 = 78.0%). Also, subgroup meta-analyses 
by gender, night shift work duration, type of occupation, continent, and type of 
publication showed that night shift work was consistently associated with the increased 
risk of depression. The current meta-analysis suggests that night shift work is associated 
with the increased risk of depression. However, further large prospective cohort studies are 
needed to confirm this association.

Keywords: Night Shift Work; Depression; Observational Study; Meta-analysis

Aeyoung Lee,1* Seung-Kwon Myung,2,3,4* 
Jung Jin Cho,1 Yu-Jin Jung,1  
Jong Lull Yoon,1 and Mee Young Kim1

1Department of Family Medicine, Hallym University 
Dongtan Sacred Heart Hospital, Hwaseong, Korea;
2Department of Cancer Control and Policy, Graduate 
School of Cancer Science and Policy, National Cancer 
Center, Goyang, Korea; 3Molecular Epidemiology 
Branch, Division of Cancer Epidemiology and Prevention, 
Research Institute, National Cancer Center, Goyang, 
Korea; 4Department of Family Medicine and Center 
for Cancer Prevention and Detection, Hospital, 
National Cancer Center, Goyang, Korea

* Aeyoung Lee and Seung-Kwon Myung contributed 
equally to this work.

Received: 13 January 2017
Accepted: 10 March 2017

Address for Correspondence:
Jung Jin Cho, MD, MPH, PhD
Department of Family Medicine, Hallym University Dongtan 
Sacred Heart Hospital, 7 Keunjaebong-gil, Hwaseong 18450, 
Republic of Korea 
E-mail: threej@hallym.or.kr 

Funding: This study was supported by a grant of the Korean 
Health Technology R & D Projects, Ministry of Health and 
Welfare, Republic of Korea (HI13C1461).

https://doi.org/10.3346/jkms.2017.32.7.1091 • J Korean Med Sci 2017; 32: 1091-1096

INTRODUCTION

Shift work refers to work schedules that extend beyond a typical 
9-to-5 work day (1). The full spectrum of shift work includes reg-
ular evening or night schedules, rotating shifts, on-call, 24-hour 
shifts, and irregular schedules (2). According to the 5th Europe-
an Working Conditions Survey, 17% of workers carry out shift 
work across the EU (3). Shift work is known to be associated 
with an increased risk of physical health problems of the work-
ers such as metabolic syndrome, diabetes mellitus, cancer, and 
cardiovascular disease (4-6). Moreover, several observational 
studies have reported the association between night shift work 
and the risk of mental illnesses such as depression and anxiety 
(7-17). Among the mental illnesses, depression is considered a 
predictor of sickness absence and work disability among the 
working population (18). One of the possible mechanisms on 
the association between night shift work and depression is cir-
cadian rhythm, which is a fundamental mechanism of a large 
number of medical conditions such as adrenal insufficiency, 

nocturia, peptic ulcer diseases, and asthma (19). Circadian rhy-
thm disorder could affect the imbalance of cortisol levels and 
accordingly cause depression (20). 
 However, other observational studies have reported that there 
was no significant association between night shift work and de-
pression (21,22). So far, there is no meta-analysis on the associ-
ation between them. The current study aimed to investigate the 
association between night shift work and the risk of depression 
by using a meta-analysis of observational epidemiological stud-
ies such as cross-sectional studies, case-control studies, and co-
hort studies.

MATERIALS AND METHODS

Literature search
We searched PubMed (1970 to August 2016) and EMBASE (1987 
to August 2016) for eligible studies using common keywords re-
lated to night shift work and the risk of depression. The keywords 
for literature search were as follows: ‘shift work,’ ‘night shift,’ ‘night 
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work,’ ‘work at night,’ ‘depressive disorder,’ ‘depression,’ and ‘ma-
jor depressive disorder.’

Selection criteria
We included observational studies such as case-control studies, 
cross-sectional studies, and prospective or retrospective cohort 
studies that investigated the association between night shift work 
and the risk of depression, reporting outcome measures with 
adjusted odds ratios (ORs) or relative risks (RRs) and 95% con-
fidence intervals (CIs). If data were duplicated or shared in more 
than one study, the first published study or most comprehen-
sive study was included in the analysis. The language of publi-
cation was restricted to English. 

Selection of relevant studies
Three of the authors (Aeyoung Lee, Yu-Jin Jung, and Seung-Kwon 
Myung) independently evaluated the eligibility of all studies re-
trieved from the databases based on the pre-determined selec-
tion criteria. Disagreements between evaluators were resolved 
by discussion. We extracted the following data from studies in-
cluded in the final analysis: study name (along with the name 
of the first author and year of publication), type of study design, 
country, years enrolled, population (gender and age), screen-
ing tool for depression, adjusted OR/RR with 95% CI, and ad-
justed variables.

Main and subgroup analyses 
We investigated the association between night shift work and 
the risk of depression by using adjusted OR/RR with 95% CI for 
the main analysis. Driesen’s prospective cohort study (11) re-
ported the results from both prospective analyses and retrospec-
tive analyses. In their study, the findings from the prospective 
analyses unusually showed a non-significantly opposite direc-
tion (a decreased risk of depression) to those (an increased risk 
of depression) from the remaining 9 studies included in the cur-
rent study. Thus, for all the subgroup meta-analysis, we decided 
to use the retrospective data from Driesen’s study, although we 
presented both results using either prospective or retrospective 
data from Driesen’s study in the main analyses. We also perform-
ed subgroup analyses by gender, night shift work duration, type 
of occupation, continent, and type of publication.

Statistical analysis
To calculate a pooled OR/RR with 95% CI, we used an adjusted 
OR/RR and its 95% CI reported in individual articles whenever 
possible. We evaluated heterogeneity in results across studies 
using Higgins, which measures the percentage of total variation 
across studies (23). I2 was calculated as follows:

I2 = 100% × (Q − df)/Q
where Q is Cochran’s heterogeneity statistic, and df is the de-
grees of freedom. Negative values of I2 are set at zero; I2 lies be-

tween 0% (no observed heterogeneity) and 100% (maximal het-
erogeneity). An I2 value greater than 50% was considered to in-
dicate substantial heterogeneity. All the analyses were performed 
by using a random-effect model meta-analysis.
 We also examined publication bias regarding the studies in-
cluded in the final analysis using the Begg’s funnel plot and Eg-
ger’s test. If publication bias exists, the Begg’s funnel plot is asym-
metrical or the P value is less than 0.05 by the Egger’s test. If there 
is a discrepancy in results between the funnel plot (asymmetri-
cal) and Egger’s test (P value ≥ 0.05), we preferred the results 
from Egger’s test for the interpretation because the visual inspec-
tion of a funnel plot might be misleading (24). Statistical analy-
ses were conducted using the Stata SE version 12.1 software pack-
age (StataCorp., College Station, TX, USA).

RESULTS

Identification of relevant studies
Fig. 1 shows a flow diagram of how we identified relevant stud-
ies. A total of 978 articles were identified by searching PubMed 
and EMBASE. We excluded 195 duplicated articles and an ad-
ditional 724 articles that did not satisfy the selection criteria. The 
full texts of the remaining 59 articles were reviewed, and 48 ad-
ditional articles were excluded for the reasons shown in Fig. 1. 
The remaining 11 articles were included in the final analysis.

General characteristics of studies
We identified a total of 11 observational studies with 9 cross-sec-
tional studies, 1 longitudinal study, and 1 cohort study. Table 1 
shows the general characteristics of the studies in the final anal-

Fig. 1. Flow diagram of identification of relevant studies.

Identified studies from the databases using the keywords and the bibliographies    
of relevant articles (n = 978): 

      PubMed (n = 464) and EMBASE (n = 514)

Articles after excluded duplicates (n = 783) 

Articles reviewed including the full text (n = 59) 

11 observational studies included in the final analysis

 Excluded with duplicates (n = 195)  

Excluded according to selection criteria (n = 724) 

Excluded articles (n = 48)
   Insufficient data (n = 28)
   Not relevant (n = 19)
   Review article (n = 1) 
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ysis. The included studies were performed in Korea (n = 5), Unit-
ed Kingdom (n = 1), The Netherlands (n = 1), Norway (n = 1), 
Sweden (n = 1), China (n = 1), and Brazil (n = 1). The age range 
of the study participants in 7 studies (7-10,13,16,17) was from 
15 to 90 years, and the mean age in 4 studies (10,11,13,14) was 
from 25 to 39.76 years. The year of enrollment for participants 
across studies ranged between 1995 and 2009. Three studies (10, 
13,16) involved nursing workers such as nurses, nursing techni-
cians, and nursing auxiliaries, and the remaining studies includ-
ed other types of workers such as employees from various com-

panies, white collar workers, physicians, and police officers. Scre-
ening tools for depression used in each study were Diagnostic 
and Statistical Manual of Mental Disorders, 3rd Edition, Revised 
(DSM-III-R), Diagnostic and Statistical Manual of Mental Dis-
orders, 4th Edition (DSM-IV), General Health Questionnaire, 
Beck Depression Inventory (BDI), World Health Organization 
(WHO)’s health and work performance questionnaire, Hospital 
Anxiety and Depression Scale, Zung Self Rating Depression Scale, 
Patient Health Questionnaire-9 (PHQ-9), and WHO-5 wellbe-
ing index.

Table 1. General characteristics of the studies included in the final analysis

Study (Ref-
erence 
No.)

Type of study Country
Years  

enrolled
Population  

(gender, age)

Screening tool for  
depression: category  

of depression

OR/RR  
(95% CI)

Adjusted variables

Bildt and 
Michélsen 
(7)

Longitudinal 
study

Sweden 1993 186 non-institutionalized indi-
viduals (women, 100%; 46–
63 yr)

DSM-III-R: sub-clinical  
depression (at least 2 
depressive symptoms at 
any time during the past 
year)

2.40 (1.00–5.80) Job strain and poor quality of social 
contacts

Ohayon and 
Hong (8)

Cross-sec-
tional study

Korea 2001 3,719 non-institutionalized  
individuals (women, 50.5%; 
15–90 yr)

DSM-IV: major depressive 
disorders

1.89 (0.99–3.61) Gender, occupation, number of ciga-
rettes per day, levels of stress, health 
status, number of medical consulta-
tions last year, physical activities, and 
BMI

Bara and 
Arber (9)

Cross-sec-
tional study 

United 
King-
dom

1995–2005 A household panel comprising 
8,711 men and women 
(women, 54%; 21–73 yr)

GHQ: anxiety/depression 3.12 (1.48–6.59) Age, education, marital status, number 
of working in occupational categories, 
and anxiety/depression at baseline 

de Vargas 
and Dias 
(10)

Cross-sec-
tional study

Brazil 2011 67 nursing workers (women, 
55%; 21–30 yr)

BDI: depression (BDI 
score ≥ 20)

1.46 (1.42–1.78) Marital status and number of jobs

Driesen  
et al. (11)

Prospective 
cohort 
study

The 
Nether-
lands

1998–2008 8,178 employees from various 
companies and organiza-
tions (women, 16%; 37.5 
years for shift workers)

WHO’s health and work 
performance question-
naire: depressive disor-
der

1.33 (1.00–1.75)* Age and education

Kim et al. 
(12)

Cross-sec-
tional study

Korea NA 1,438 white collar workers in 
the public sector (NA, NA)

BDI: depressive symptoms 
(BDI score > 24)

3.18 (1.43–7.09) Gender, age, company type, employ-
ment type, satisfaction for income, 
smoking, and drinking

Øyane et al. 
(13)

Cross-sec-
tional study

Norway 2008–2009 2,035 nurses (women, 91%; 
21–63 yr)

Hospital Anxiety and De-
pression Scale: depres-
sion (cut-off point ≥ 8)

1.35 (0.75–2.42) Age, gender, years of work experience, 
marital status, and children living at 
home 

Gong et al. 
(14)

Cross-sec-
tional study

China 2009 2,646 physicians (women, 
46%; mean 39.76 yr)

Zung Self Rating Depres-
sion Scale: depressive 
symptoms (score ≥ 53)

1.40 (1.02–1.93) Demographic variables, life styles, 
work-related characteristic, and self-
perceived physical health

Lee et al. 
(15)

Cross-sec-
tional study

Korea NA 7,476 police officers (NA, NA) Depressive symptoms con-
tinuously lasting for more 
than 2 weeks within the 
last one year

1.20 (1.02–1.41) NA

Lee et al. 
(16) 

Cross-sec-
tional study

Korea 2013 9,789 female nurses (women, 
100%; < 29 yr [42.6%] 
and 30–39 yr [42.9%])

PHQ-9: depressive symp-
toms

1.52 (1.38–1.67) Age, education, annual income, marital 
status, smoking, alcohol consump-
tion, and BMI 

Park et al. 
(17)

Cross-sec-
tional study

Korea 2011 50,032 employees (women, 
41.8%; > 15 yr)

WHO-5 wellbeing index: 
depressive symptoms (a 
raw score ≤ 12)

1.12 (1.04–1.20) Gender, age, education, monthly in-
come, smoking status, drinking fre-
quency, self-rated health, weekly 
work hours, type of occupation, dura-
tion of career, working to tight dead-
lines, exposure to stress at work, and 
hazard exposure

NA = not available, OR = odds ratio, RR = relative risk, CI = confidence interval, DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders, 3rd Edition, Revised, DSM-
IV = Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, GHQ = General Health Questionnaire, BMI = body mass index, BDI = Beck Depression Inventory, WHO =  
World Health Organization, PHQ-9 = Patient Health Questionnaire-9.
*The OR with 95% CI of Driesen et al’s study (11) was calculated by combining the values for depressive disorder in men and women.  
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Fig. 2. Association between night shift work and the risk of depression in a random-
effects model meta-analysis of observational studies (n = 11).
OR = odds ratio, RR = relative risk, CI = confidence interval. 
*Random-Effects Model.

Fig. 2. Association between night shift work and the risk of depression in a random-effects model meta-analysis of 
observational studies (n = 11). *Random-Effects Model. OR, Odd Ratio; RR, Relative Risk; CI, Confidence Interval. 
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Fig. 3. Begg’s funnel plots and Egger’s test for identifying publication bias in the me-
ta-analysis of observational studies (n = 11).
OR = odds ratio, RR = relative risk, SE = standard error. 
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Egger’s test: P for bias = 0.088

Table 2. Association between night shift work and the risk of depression in the subgroup meta-analyses by various factors*

Factor (Reference No.) No. of studies Summary OR/RR (95% CI) Heterogeneity, I2 (%)

All (7-17)† 11 1.43 (1.24–1.64) 78.0
All (7-17)† 11 1.37 (1.17–1.60) 83.7
Gender
   Men (9, 11, 17) 3 1.42 (0.88–2.28) 79.4
   Women (7, 9, 11, 16, 17) 5 1.43 (1.16–1.76) 68.2
Night shift work duration, yr
   1 (9) 1 1.23 (0.69–2.19) NA
   2–3 (9) 1 1.73 (0.95–3.17) NA
   4–10 (9,13) 2 1.99 (0.88–4.50) 66.6
Type of occupation
   Nursing workers (10,13,16) 3 1.49 (1.39–1.60) 0
   Others (7-9,11,12,14,15,17) 8 1.42 (1.18–1.71) 66.4
Continent
   Europe: UK, The Netherlands, Norway, and Sweden (7,9,11,13) 4 1.70 (1.15–2.51) 46.7
   South America: Brazil (10) 1 1.46 (1.42–1.78) NA
   Asia: Korea and China (8,12,14-17) 6 1.38 (1.14–1.66) 84.7
Type of publication
   Peer-reviewed journals (7-11,13,14,16,17) 9 1.44 (1.23–1.68) 79.9
   Conference proceedings (12,15) 2 1.80 (0.70–4.61) 81.7

NA = not applicable, OR = odds ratio, RR = relative risk, CI = confidence interval.
*In Driesen’s study (11), the findings from the prospective analyses unusually showed a non-significantly opposite direction to those from the remaining 9 studies included in 
the current study. Thus, the retrospective data from Driesen’s study were used in the subgroup meta-analyses by various factors; †Retrospective data from reference No. 11.

Night shift work and risk of depression 
Fig. 2 shows the effect of night shift work on the risk of depres-
sion in the meta-analysis of all 11 studies. Night shift work was 
associated with an increased risk of depression in a random-ef-
fects model meta-analysis (OR/RR, 1.43; 95% CI, 1.24–1.64; I2 =  
78.0%). P for bias from the Egger’s test was 0.088 (Fig. 3), where-
as Begg’s funnel plot was asymmetric base on the visual inspec-
tion. Therefore, no publication bias was found. 

Subgroup meta-analyses
Table 2 summarizes the findings from the subgroup meta-anal-
yses by gender, night shift work duration, type of occupation, 

continent, and type of publication. When using prospective data 
from Driesen’s study (11), night shift work was consistently as-
sociated with an increased risk of depression (OR/RR, 1.37; 95% 
CI, 1.17–1.60; I2 = 84.8%). In the subgroup meta-analysis by gen-
der, there was a significant association in women (OR/RR, 1.43; 
95% CI, 1.16–1.76; I2 = 68.2%), but not in men (OR/RR, 1.42; 95% 
CI, 0.88–2.28; I2 = 79.4%). There was an increased trend of the 
risk of depression with an increased duration of night shift work. 
Also, the subgroup meta-analyses by type of occupation and 
continent consistently showed a positive association between 
night shift work and the risk of depression. In the subgroup me-
ta-analysis by type of publication, no significant association was 
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observed in 2 studies published in conference proceedings (i.e., 
poster presentation).

DISCUSSION

In this meta-analysis, we found that overall night shift work was 
associated with an increased risk of depression. Also, subgroup 
meta-analyses by gender, night shift work duration, type of oc-
cupation, continent, and type of publication showed that night 
shift work was consistently associated with the increased risk of 
depression.
 There are several biological mechanisms that may explain a 
positive association between night shift work and the risk of de-
pression observed in our meta-analysis. First, the effect of envi-
ronmental stress on serotonin transporter gene (SLC6A4) pro-
moter methylation would be one of the possible mechanisms. 
The protein encoded by SLC6A4 transports serotonin from syn-
aptic spaces into pre-synaptic neurons and serves to regulate 
emotional aspects of behavior (25). A recent nurse cohort study 
showed significantly lower promoter methylation levels in the 
high stress group (26). The environmental stress might cause 
decreased methylation of the SLC6A4 promoter and decrease 
the amount of extracellular serotonin in the synaptic cleft and 
consequently increase a risk of functional disturbance such as 
depressive mood (26). 
 Second, the effect of night shift work on the increased risk of 
depression might be associated with disruption of circadian glu-
cocorticoid oscillations. It has been reported that circadian glu-
cocorticoid oscillations act to balance synapse formation and 
pruning after learning and during development (27). Chronic 
stress such as night shift disrupts this balance: it reduces the 
survival of newly formed synapses, while at the same time it in-
creases the elimination of pre-existing synapses (27). Also, this 
disruption of glucocorticoid hormone interacts with signaling 
pathways in neurons and may contribute to the development 
of stress-related psychiatric disorders such as depression to vul-
nerable individuals (27). In the meantime, it is suggested that 
impaired corticosteroid receptor signaling is a key mechanism 
in the pathogenesis of depression based on the clinical and pre-
clinical data (28).
 To the best of our knowledge, this study is the first meta-anal-
ysis of observational studies on the association between night 
shift work and the risk of depression. Several observational epi-
demiological studies have reported this association. In 2010, a 
small cross-sectional study reported that night shift work was 
not correlated with depressive symptoms (29). Also, a relatively 
large cross-sectional study with 2,059 nurses indicated that night 
shift work was not associated with the risk of depression (13). 
Similarly, Driesen’s prospective study indicated that depressed 
mood among shift workers non-significantly increased when 
adjusting for potential confounding factors, whereas retrospec-

tive analyses in their study found that former or current male 
shift workers had a statistically significant increased risk of de-
pressed mood and depressive disorder (11). However, the re-
maining studies included in our analysis consistently revealed 
that night shift work was associated with the increased risk of 
depression (7,9,10,12,14,15-17). In the current meta-analysis, 
we were able to quantitatively suggest that night shift workers 
had an increased risk of depression by about 40%, compared 
with those without night shift.
 Our study has several limitations. First, our study included a 
small number of observational studies to draw definite conclu-
sions because of a paucity of data. Further larger prospective 
cohort studies are warranted to confirm our findings. Second, 
most of the included studies used self-reported assessment tools 
in order to screen depression or depressive symptoms. Thus, 
we were unable to evaluate whether night shift work increases 
the risk of depressive disorder clinically confirmed by physicians. 
Third, the included studies consisted of heterogeneous popula-
tions such as nursing workers, physicians, and other employees 
from various companies. Although we performed subgroup me-
ta-analyses by type of occupation, we were unable to evaluate 
whether there are any differences in the effect of night shift work 
on the risk of depression according to type of occupation due to 
insufficient data. Last, we had a limitation to investigate the dif-
ference in findings between men and women. The subgroup 
meta-analysis in men showed there was no significant associa-
tion between night shift work and the risk of depression. How-
ever, only 3 studies were included in this subgroup met-analysis 
because several studies included in this study did not separate-
ly present findings in each gender. Similarly, we were unable to 
confirm the association between the duration of night shift work 
and the risk of depression because of a paucity of data. 
 In summary, we found that night shift work was significantly 
associated with the increased risk of depression in the meta-anal-
ysis of observational epidemiological studies, even though there 
have been a small number of studies published so far to draw a 
confirmative relationship between them. Further well-conduct-
ed case-control studies and large prospective cohort studies are 
warranted to confirm the association between night shift work 
and the risk of depression. 
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