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A cross-sectional study on working hours,
sleep duration and depressive symptoms in Japanese shift workers
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Objectives: Shift work is reported to increase risk for various health problems including depression. The purposes
of this study are to analyze whether working schedule (day work vs. shift work) may affect depressive symptoms.

Methods: To examine these, we performed a cross-sectional study using questionnaires in a pharmaceutical
company in Japan (n = 1,893). We extracted data from the intranet database of the employee including age, sex, type of
job, work schedule (day work/shift work, average overtime hours per one month), sleep duration, drinking frequency,
current smoking, exercise habits, and depressive symptoms. Depressive symptoms were assessed using the Patient
Health Questionnaire-2 (PHQ-2).

Results: The number of daytime workers and shift workers were 1,684 (89.0%) and 209 (11.0%), respectively.
Multiple logistic regression analysis revealed that shift work (odds ratio = 2.01, 95% confidence intervals: 1.45-2.79, p <
0.0001), long working hours (odds ratio = 1.40, 95% confidence intervals: 1.03-1.89, p = 0.03), and short sleep duration
(odds ratio = 2.01, 95% confidence intervals: 1.54-2.63, p < 0.0001) were independent risk factors for depressive symptoms.

Conclusions: This study revealed that shift work raised the risk of depressive symptoms independent of short

sleep duration (<5 hours) and long working hours.
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Introduction

The health problem by shift work is clear by the
previous study, and depression and sleep disorder was
called one of them". However, shift work serves as a
working style, which is practically difficult to avoid at the
manufacturing industry in modern times. The employees
who suffered from depression had been increasing in
Japan?, and it has had a great influence on labor
productivity. Depression has been reported to be related to

. . . 3-6)
various factors, such as work environment and lifestyle” ™,

9 . 10)
stress”, stressful life events

, and changes in the work
environment V. Tt is reported that depression is more
frequent in shift workers than in daytime workers®.

Shift workers differ in the timing of working and
sleeping hours compared to daytime workers. Therefore,
we hypothesized that these factors were related to
depressive symptoms.

The purpose of this study was to analyze whether
working schedule (day work vs. shift work) may affect

depressive symptoms. We plan to utilize the outcome of
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this study to minimize health problem for workers. We
performed a cross-sectional study using a questionnaire
about working hours, sleep duration, lifestyle, mental
health, and physical health in daytime workers and shift

workers in a Japanese company.

Subjects and Methods

Subjects

The subjects of this study were employees of a
pharmaceutical company in Japan (n = 1,992; male: 75.2%;
age: 21-64 years). Data were obtained through self-report
questionnaires, comprised of 62 items such as age, sex,
health condition, lifestyle, and work environment,
administered using a company intranet in 2011. 55 males
and 44 females were absented from work because of
maternal leave, childcare leave or other medical problems,
and we were not included in the study. Informed consent
was obtained from all of the participants (participation rate
of 95.0%). This survey was performed as a part of annual
health checkup in the company, and all the participants
agreed to use the information in this study. The study
protocol was reviewed and approved by the ethics
committee of the Shiga University of Medical Science (No.
23-67-1).

Questionnaire

We extracted data from the intranet database of the
employee including sex, age, type of job, work schedule
(day work/shift work, average overtime hours per one
month), sleep duration, drinking frequency, current
smoking, exercise habits, and depressive symptoms.

All workers worked for 7.75 hours per day. All the
workers worked 5 days per week, and had 2 holidays per
week. Some shift workers worked with two shifts without
night work, and the others worked with three shifts
including night work shift. We did not ask whether we
took two shifts or three shifts in the questionnaire.

Total working hours were asked and “ > 200 hours/
month” was defined as “long working hours” at this time.
Daily work of more than about 8 hours was considered as
long working hours. Regular working duration was 7.75
hours per day in this company. To work more than 8
hours, workers are required to have 0.25-hour break.

Overtime work was asked as 0-20, 20-45, 45-60, 60-80, 80-
100 and >=100 hours. These categories mean total working
hours of 155-175, 175-200, 200-215, 215-235, 235-255 and >=
255 hours, respectively.

Sleep duration was asked as <4, 4-5, 5-6, 6-7, 7-8 and >=
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8 hours. For sleep duration, “ > 5 hours” was classified as
“normal sleep” and “ <5 hours” as “short sleep” because
Itani et al. reported that sleep duration of less than 5 hours
was a risk factor for poor health in Japanese workers?.

Frequency of alcohol consumption during the previous
year was asked (almost every day, three or four times a
week, once or twice a week, three or four times a month,
once or twice a month, or do not drink). Subjects who
answered “almost every day” were considered frequency
drinkers.

Depressive symptoms were assessed by two items of
PHQ-9 (PHQ-2: two-item scale of the Patient Health
Questionnaire). The PHQ-2 asked frequency of “little
interest or pleasure in doing things” and “feeling down,
depressed, or hopeless” during the past two weeks (not at
all, several days, more than half the days, or nearly every
day). The PHQ-2 was reported to be effective for screening
depression”’m. Items are rated on a 4-point Likert scale
with a total score of 0 to 6 for the PHQ-2. The cutoff point
was three or more points. Because sensitivity and
specificity of the PHQ-2 for diagnosing major depression

14)

were 61% and 92% with a score 3 or higher ™. Three or

more points were considered as depressive symptoms.

Statistical analysis

Categorical data were presented as proportions, and
continuous data were presented as means and standard
deviations (SD). Categorical variables were analyzed with
the chi-square test, Fisher’'s exact test, and continuous
variables were analyzed with t test.

A multivariate logistic regression model was constructed
to examine the independent associations of the important
covariates: working schedule (day work vs. shift work),
sex (male vs. female), age (one year increment), long
working hours (< 200 hours vs. > 200 hours), sleep duration
(<5 hours vs. = 5 hours), frequent drinkers (yes vs. no),
current smoking (yes vs. no), exercise(> once a week vs.
< once a week), and depressive symptom (yes vs. no). The
dependent variable of this model was depressive symptom.

All statistical analyses performed by SPSS 20 for
Windows (IBM Corp. Armonk, NY). Statistical significance

was defined as a p value less than 0.05.

Results

The number of daytime workers was 1,684 (89.0%) and
that of shift workers was 209 (11.0%). Demographics of
daytime workers and shift workers are presented in

Table 1. Daytime workers were older and spent more time
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Table 1 Demographics of daytime workers and shift workers

Total n (%) Daytime workers  Shift workers p-value
Sex
Males 1,443 (76.2) 1,290 153 0.28°¢
Females 450 (23.8) 394 56
Age
20-29 years 286 (15.1) 251 35 <0.001°¢
30-39 years 651 (34.4) 529 122
40 - 49 years 675 (35.6) 631 44
> 50 years 281 (14.9) 273 8
Age, years, mean = SD 39.7 £ 90 402 £ 9.1 361 =71 <0.001¢
Long working hours
<200 hours/month 1,613 (85.2) 1,406 207 <0.001°
> 200 hours/month 280 (14.8) 278 2
Sleep duration
<5 hours/day 317 (16.8) 285 32 0.56
> 5 hours/day 1576 (83.2) 1,399 177
Frequency drinking*
No 1,515 (80.0) 1,340 175 0.16°¢
Yes 378 (20.0) 344 34
Smoking
No 1,371 (724) 1,225 146 0.38°¢
Yes 522 (27.6) 459 63
Exercise
> 1 times per week 436 (23.0) 399 37 0.05°¢
<1 times per week 1,457 (77.0) 1,285 172
Depressive symptoms
(Two item of PHQ-9")
No 1475 (77.9) 1,335 140 <0.001°¢
Yes 418 (22.1) 349 69

* Frequency drinking was defined as “almost every day” drinking.
" Feeling down, depressed, or hopeless. Little interest or pleasure in doing things

¢ chi-square test

4t test

¢ Fisher’s exact test

PHQ-9: Patient Health Questionnaire

at work. Depressive symptoms were significantly more
prevalent in shift workers.

The mode of sleep duration category was 5-6 hours,
independent of long working hours (Table 2). There was
association between sleep duration (<5 hours/day vs. =5
hours/day) and working hours (< 200 hours vs. > 200 hours)
(p <0.001, chi-square test).

Unadjusted logistic regression analysis revealed that
male gender, shift work, long working hours, short sleep
duration, current smoking, and lack of habitual exercise

were risk factors for depressive symptoms (Table 3).

Multiple logistic regression analysis revealed that that male
gender, shift work (odds ratio = 2.01, 95% confidence
intervals: 1.45-2.79, p < 0.0001), long working hours (odds
ratio = 1.40, 95% confidence intervals: 1.03-1.89, p = 0.03),
and short sleep duration (odds ratio = 2.01, 95% confidence
intervals: 1.54-2.63, p <0.0001) were independent risk
factors for depressive symptoms (Table 3).

Shift workers worked only as manufacturers or manual
laborers, while daytime workers worked either
manufacturing jobs or non-manufacturing jobs. To analyze

effects of job type (manufacturing job or not) on depression,
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Table 2 Long working hours and sleep duration

Sleep duration (hours)

<4 4-5 5-6 6-7 >7 Total

Long <200 22 215 645 578 153 1,613
working > 200 8 72 136 57 7 280
hours 30 287 781 635 160 1,893

total
(hours)

p <0001 (chi-square test)

Mode of sleep duration in each long working hours hour bin is presented in bold.
Work more than eight hours per day was defined as long working hours.

Table 3 Risk factors of depressive symptoms

Unadjusted Adjusted
Variable Categories Odds Ratio (95% CI) p-value  Odds Ratio (95% CI) p-value
Working schedule Day work * 1.00 1.00
Shift work 1.89 (1.38-257) <0001 201 (1.45-2.79) <.0001
Working hours < 200 hours/month * 1.00 1.00
> 200 hours/month 151 (1.13-2.01) 005 1.40 (1.03-1.89) 0.03
Sleep duration > 5 hours /night * 1.00 1.00
<5 hours /night 211 (162-275) <.0001 2.01 (1.54-263) <.0001
Age one year increment 0.99 (0.98 -1.00) 0.18 1.00 (0.99-1.01) 0.59
Sex female * 1.00 1.00
male 147 (1.12-1.93) 006 1.38 (1.03-1.84) 0.03
Current Smoking No* 1.00 1.00
Yes 148 (1.17-1.87) 001 1.26 (0.98-1.62) 0.07
Exercise > once a week * 1.00 1.00
<once a week 1.34 (1.03-1.76) 03 1.26 (0.96 -1.67) 0.10

* Reference category

Adjusted model included age, sex, current smoking (ves vs. no), frequent drinkers (yes vs. no), exercise ( > once a week vs.

< once a week), working schedule, working hours, and sleep duration.

we compared the prevalence of depressive symptoms
according to job types among daytime workers. Prevalence
of depressive symptoms with manufacturing and non-
manufacturing jobs among daytime workers were 264 %
and 205 %, respectively (p= 0.27, t-test). Thus, we did not

analyze job type in the logistic regression models.

Discussion

This study revealed that shift work raised the risk of
depressive symptoms independent of short sleep duration
and long working hours. Whether manufacturing job or not

was not associated with depressive symptoms.

Relationship between shift work and depressive symptoms

Bara et al. reported that men who worked nights for
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more than four years displayed increased risk of mental
health issues, including anxiety/depression, compared with
men who had never worked nights, after adjusting for age,
marital status, education, and number of years working
across six occupational categories [odds ratio (OR) 2.58,
95% confidence interval (95% CI) 1.22-5.48; OR 6.08, 95%
CI 206-17.92, respectively] 9 Former or current male shift
workers have an increased risk of having depressed mood
and depressive disorder [OR 1.39, 95% CI 1.09-1.79 and OR
1.79, 95% CI 1.32-242, respectively] when compared with
workers who have never done shift work. After correcting
for age and education level, however, these factors lost
signiﬁcancem. These two studies support our findings that
shift work is a risk factor for depression. Their study also
demonstrates that shift work is a risk factor for depression

independent of short sleep duration and long working
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hours.

There have been reports that circadian rhythms affected
mood and depressive symptoms. Subjective mood and
severity of depressive symptoms were influenced by
changes in circadian rhythms'®. Depression scores were
higher after night work than those after day work or
during a control day of rest 19

People engaged in shift and night work are frequently
out of phase with society. Shift workers may face
difficulties in their social lives because their family
members and the social activities of others are arranged in
day-oriented rhythms. Consequently, shift work can lead to
social marginalization due to the mismatch between the
shift workers’ time budgets (working hours, commuting,
and leisure times) and the complex organization of social

coee 20,21
activities ™ ).

Relationship between long working hours and depressive
symptoms

Relationship reported between long working hours and
depression was inconsistent in previous studies.

Virtanen reported that the risk for major depressive
episodes rose with long working hours® ?'. In addition,
Kleppa et al. reported that working overtime was
associated with increased levels of depression’. Results of
meta-analyses indicated small but statistically significant
correlations between psychological ill-health and long
working hours®.

Some studies reported no association, and others
reported short working hours are associated with
depression. Baldwin et al. reported that extended work
hours were associated with social dysfunction, but that
depression was not associated with extended hours®.
Nakata reported no apparent association between long
working hours and depression®’. Tyssen et al. reported
that less working hours were independent predictors for
suicidal ideation®.

Confound factors such as job demand®, sleep duration™

were suggested.

Relationship between long working hours, short sleep
duration and depressive symptoms

Some studies showed that long working hours have an
increased risk of depressive symptoms/major depressive
episodes, while others reported did not showed
association *.

We found an increased prevalence of depressive
symptoms among Japanese workers with a short sleep

duration (<5 hours) and long working hours. Several

previous studies have also reported that short sleep
duration was associated with increased incidence of
depression* . Some study reported short sleep duration
was the risk for depression®”. Long working hours and
short sleep duration have not been analyzed together in
one study. This is the first study analyzing both together,
reporting both are independent risks for depressive

symptoms.

Health care policy of the company

The company in the present study has conducted not
only legal periodic medical examinations, but also additional
medical examinations, such as abdominal ultrasound tests
and fundus copy, to improve health of the employees.

In Japan, working hours of more than 40 hours per week
are designated as overtime work. Workers who had 100
hours of overtime work in a month, or who had 80 hours of
overtime work in average can undergo face-to-face medical
interview by doctors. In this company, all workers who
overworked 80 hours or more and shift-workers who
overworked 45 hours or more must undergo face-to-face
interview. No workers reported overtime work of 100

hours or more.

Health care plan

We found that short sleep duration is a risk factor for
depression in this study. We plan to utilize the outcome of
this study to minimize health problem for workers. We
plan to start sleep education programs, and group
cognitive-behavioral therapy for insomnia and depression
to this population. This study suggests that shift workers
are more vulnerable to depression. Thus, their programs

will put emphasis on the shift workers.

Limitations of this study

The present study has the following limitations. First,
this study was conducted in only one pharmaceutical
company in Japan. The results cannot be overgeneralized.
Second, this is a cross-sectional study, and therefore cannot
clarify causal relationships among factors. Third, sleep
duration data were obtained from self-reports, and not from
objective sleep duration measurements such as actigraphy
or polysomnography. Fourth, we only analyzed short sleep
duration and not extended sleep duration. Finally, we
analyzed “depressive symptoms” in terms of two items and
not from structured interview or from questionnaires with
more items.

This is the first study suggesting that shift work and

long working hours are risk factors for depressive
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symptoms independent of short sleep duration. We are
planning to develop new interventions and/or education
programs to extend sleep duration and to improve sleep
quality to prevent depressive symptoms, especially for shift
workers. With these, we would like to improve work
environments, for example to establish well-balanced shift
and holyday schedules. Eventually, these efforts may

contribute to work-life balance and welfare of the workers.

Acknowledgements

This study was supported by a Grant-in-Aid from the
Japan Society for the Promotion of Science (grant no.
23591672) and an Intramural Research Grant (23-3) for
Neurological and Psychiatric Disorders from the National
Center for Neurology and Psychiatry. The funding sources
had no further role in study design; in the collection,
analysis, and interpretation of data; in the writing of the
report; or in the decision to submit the paper for
publication. We express gratitude to the participants, their

families, and the company for whom we worked.

Conflict of interest

YN is employee of the company. HK’s laboratory is
supported by donation from Philips Respironics GK,
Takeda Pharmaceutical Company Limited, Sanofi K.K., and
TEIJIN Limited to Shiga university of Medical Science and
that he is a member of the Advisory Board for MSD K.K.
and Sleepwell; doing collaboration work with TEIJIN

Limited and Mizuno Corporation.

References

1) Scott AJ. Shift work and health. Prim Care. 2000; 27 (4):
1057-79.

2) Japan Ministry of Health, Labor and Welfare. Overview
of the study in 2011 patients. (http://www.mhlw.go.jp/
toukei/saikin/hw/kanja/11/index.html.) (accessed
2013.14).

3) Skrove M, Romundstad P and Indredavik MS.
Resilience, lifestyle and symptoms of anxiety and
depression in adolescence: the Young-HUNT study.
Soc Psychiatry Psychiatr Epidemiol. 2013; 48(3): 407-
16.

4) Ttani O, Kaneita Y, Murata A, et al. Association of
onset of obesity with sleep duration and shift work
among Japanese adults. Sleep Med. 2011; 12(4), 341-5.

5) Mahan PL, Mahan MP, Park NJ, et al. Work
environment stressors, social support, anxiety, and
depression among secondary school teachers. AAOHN
. 2010; 58 (5): 197-205.

138

6) Mausner-Dorsch H and Eaton WW. Psychosocial work
environment and depression: epidemiologic assessment
of the demand-control model. Am J Public Health. 2000;
90(11): 1765-70.

7) Kendler KS, Kuhn ] and Prescott CA. The
interrelationship of neuroticism, sex, and stressful life
events in the prediction of episodes of major
depression. Am ] Psychiatry. 2004; 161 (4): 631-6.

8) Wood AM and Joseph S. The absence of positive
psychological (eudemonic) well-being as a risk factor
for depression: a ten year cohort study. J Affect Disord.
2007; 122(3): 213-7.

9) Stansfeld SA, Shipley M], Head ], et al. Repeated Job
Strain and the Risk of Depression: Longitudinal
Analyses From the Whitehall II Study. Am J Public
Health. 2012; 102(12): 2360-6.

10) Tao M, Li Y, Xie D, et al. Examining the relationship
between lifetime stressful life events and the onset of
major depression in Chinese women. ] Affect Disord.
2011; 135(1-3): 95-9.

11) de Man-van Ginkel JM, Hafsteinsdoéttir T,
Hafsteinsdottir T, et al. An efficient way to detect
poststroke depression by subsequent administration of
a 9-item and a 2-item Patient Health Questionnaire.
Stroke. 2012; 43(3): 854-6.

12) Yu X, Stewart SM, Wong PT, et al. Screening for
depression with the Patient Health Questionnaire-2
(PHQ-2) among the general population in Hong Kong.
] Affect Disord. 2011; 134 (1-3): 444-7.

13) Liu SI, Yeh ZT, Huang HC, et al. Validation of Patient
Health Questionnaire for depression screening among
primary care patients in Taiwan. Compr Psychiatry.
2011; 52(1): 96-101.

14) Arroll B, Goodyear-Smith F, Crengle S, et al. Validation
of PHQ-2 and PHQ-9 to screen for major depression in
the primary care population. Ann Fam Med. 2010; 8
(4): 348-53.

15) Mimura C, Watanabe Y, Horikoshi R, et al.
Psychometric evaluation for the Japanese version of
the Primary Care Evaluation of Mental Disorders
Patient Health Questionnaire-9 (PRIME-MD PHQ-9) as
a depression assessment tool (in Japanese). Seishin
Igaku. 2011; 53(1): 15-22.

16) Bara AC and Arber S. Working shifts and mental
health--findings from the British Household Panel
Survey (1995-2005). Scand ] Work Environ Health.
2009; 35(5): 361-7.

17) Driesen K, Jansen NW, van Amelsvoort LG, et al. The
mutual relationship between shift work and depressive
complaints—-a prospective cohort study. Scand ] Work
Environ Health. 2011; 37(5): 402-10.

18) Boivin DB, Czeisler CA, Dijk DJ, et al. Complex
interaction of the sleep-wake cycle and circadian phase
modulates mood in healthy subjects. Arch Gen
Psychiatry. 1997; 54 (2): 145-52.

19) Munakata M, Ichi S, Nunokawa T, et al. Influence of
night shift work on psychologic state and
cardiovascular and neuroendocrine responses in
healthy nurses. Hypertens Res. 2011; 24(1): 25-31.

20) Colligan M]J and Rosa RR. Shiftwork effects on social



N
S\ meOpE S

JADSM

Journal of Oral and Sleep Medicine

Sleep Duration and Depressive Symptoms

Vol.1 No. 2

23)

24)

25)

26)

27)

28)

and family life. Occup Med. 1990; 5(2): 315-22.
Loudoun RJ and Bohle PL. Work/Non-work Conflict
and Health in Shiftwork: Relationships with Family
Status and Social Support. Int J Occup Environ Health.
1997; 3(2): S71-S77.

Virtanen M, Ferrie JE, Singh-Manoux A, et al. Long
working hours and symptoms of anxiety and
depression: a b-year follow-up of the Whitehall II study.
Psychol Med. 2011; 41 (12): 2485-94.

Virtanen M, Stansfeld SA, Fuhrer R, et al. Overtime
work as a predictor of major depressive episode: a
5-year follow-up of the Whitehall II study. PLoS One.
2012; 7(1): €30719

Kleppa E, Sanne B and Tell GS. Working overtime is
associated with anxiety and depression: the Hordaland
Health Study. ] Occup Environ Med. 2008; 50 (6): 658-
66.

Sparks K and Cooper C. The effects of hours of work
on health: A meta-analytic review. ] Occup Organ
Psychol. 1997; 70(4): 391-408.

Baldwin PJ, Dodd M and Wrate RW. Young doctors’
health: I. How do working conditions affect attitudes,
health and performance? Soc Sci Med. 1997; 45(1): 35-
40.

Nakata A. Effects of long work hours and poor sleep
characteristics on workplace injury among full-time
male employees of small- and medium-scale businesses.
J Sleep Res. 2011a; 20(4): 576-84.

Tyssen R, Vaglum P, Grenvold NT, et al. Suicidal
ideation among medical students and young physicians:

29)

30)

31)

32)

33)

34)

35)

36)

37)

a nationwide and prospective study of prevalence and
predictors. ] Affect Disord. 2001; 64 (1): 69-79.
Amagasa T and Nakayama T. Relationship between
long working hours and depression in two working
populations: a structural equation model approach. J
Occup Environ Med. 2012; 54(7): 863-74.

Nakata A. Work hours, sleep sufficiency, and
prevalence of depression among full-time employees: a
community-based cross-sectional study. J Clin
Psychiatry. 2011b; 72(5): 605-14.

van der Hulst M. Long workhours and health. Scand ]
Work Environ Health. 2003; 29(3): 171-88.

Krueger PM and Friedman EM. Sleep duration in the
United States: a cross-sectional population-based study.
Am ] Epidemiol. 2009; 169(9): 1052-63.

Shankar A, Dharumathi S and Kalidindi S. Sleep
duration and self-rated health: the national health
interview survey 2008. Sleep. 2011; 34(9): 1173-7.
Szklo-Coxe M, Young T, Peppard PE, et al. Prospective
associations of insomnia markers and symptoms with
depression. Am ] Epidemiol. 2010; 171 (6): 709-20.

van den Berg JF, Luijendijk HJ, Tulen JH, et al. J Clin
Psychiatry. 2009; 70(8): 1105-13.

Swinkels CM, Ulmer CS, Beckham ]JC, et al. The
Association of Sleep Duration, Mental Health, and
Health Risk Behaviors among U.S. Afghanistan/Iraq
Era Veterans. Sleep. 2013; 36(7): 1019-1025.

David D Luxton, David Greenburg, Jenny Ryan, et al.
Prevalence and Impact of Short Sleep Duration in
Redeployed OIF Soldiers. Sleep. 2011; 34(9): 1189-95.

139



