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1 | INTRODUCTION 2 | METHODS

The effect of overtime work hours on employees' physical 2.1 | Participants

and mental health has been a social problem in Japan for
several decades, as evidenced by the words “Karoshi” (ie,
death from overwork) and “Karojisatsu” (ie, suicide induced
by overwork). Given these circumstances, the Japanese gov-
ernment is taking measures to reduce overtime work hours.
For example, a law to promote measures to prevent death or
suicide from overwork, “the Act to Accelerate Moves for the
Prevention of Karoshi and Other Overwork-Related Health
Disorders” was legislated in 2014. In addition, the reduction
of overtime work hours was included as an important item in
“The Action Plan for the Realization of Work Style Reform”
enacted by the Prime Minister of Japan, who is the chairman
of the Council for the Realization of Work Style Reform, in
2017, and more recently, “The Act on the Arrangement of
Related Acts to Promote Work Style Reform” was enacted
in 2018.

Preceding studies have revealed the association of over-
time work hours with physical health! and the mechanisms
underlying it.! On the other hand, the association of over-
time work hours with mental health has been inconsistent
and inconclusive.’ Among seven longitudinal studies on the
association of overtime work hours with doctor-diagnosed
depression which were systematically reviewed and meta-
analysed by Watanabe et al, only one study showed the
significant association of overtime work hours with doctor-
diagnosed depression in women but not in men’; the other six
studies failed to show the significant association*” and the
result of the meta-analysis was not significant.2

This inconclusive evidence may be caused by an uncer-
tain measurement of the working hours because of using
self-administered questionnaires or personal interviews
in preceding studies.'® To date, only three cross-sectional
studies and one longitudinal study have investigated the
association of objectively measured overtime work hours
from personnel records with self-reported psychological
distress. %113 Furthermore, in the longitudinal studies
meta-analysed by Watanabe et al’ introduced above, over-
time work hours were assessed only at a single point in
time (ie, baseline), even though the working hours may
change over time, which could also be considered as the
cause of the uncertain results.

To address these limitations, the purpose of this study was
to investigate the effect of changes in objectively measured
overtime work hours obtained from personnel records on
depressive symptoms among Japanese white-collar workers
through a 2-year longitudinal study. We hypothesized that
workers with decreased or stable short overtime work hours
would experience lower levels of depressive symptoms than
others (ie, increased, stable medium, or stable long overtime
work hours).

Data from the participants were collected from an annual
mental health survey conducted among workers in a man-
ufacturing company in Japan in June 2013 and June 2014.
Responses to all questions were given on the participants'
personal workplace computers, and unless all the responses
to the questions were completed, they could not proceed to
the next question.

Atbaseline (June 2013), 1321 workers were enrolled in the
company, 1237 of whom responded to the survey (response
rate = 93.6%). Of the 1237 workers at baseline, 1081 workers
responded to the survey at follow-up (June 2014) (follow-up
rate = 87.4%). Of these 1,081 workers, data obtained from
the personnel records of 922 workers regarding their monthly
working hours in the past 2 years from June 2014 were ana-
lyzed. The demographic and occupational characteristics of
participants are shown in Table 1.

The study's purpose and procedures were explained to
the employees. Informed consent was not obtained for the
secondary analysis of existing anonymous data. The Ethics
Committee of Medical Research, University of Occupational
and Environmental Health, Japan reviewed and approved the
study procedures (No. H25-163).

2.2 | Measures

2.2.1 | Changes in overtime work hours

As described above, we obtained the information on monthly
working hours from the personnel records of the surveyed
company from June 2012 to May 2014. Overtime work hours
were defined as the total working hours over 160 hours during
amonth (ie, 40 hours per week X 4 weeks, which is the upper
limit for working hours required by the Labor Standards Act
in Japan). First, the monthly average of overtime work hours
over the past year of each baseline and follow-up survey was
calculated (ie, the monthly average from June 2012 to May
2013 and from June 2013 to May 2014, respectively). Based
on the monthly average of overtime work hours, the partici-
pants were classified into short (44 hours or less), medium
(45-79 hours), and long (80 hours or more) overtime groups
at each time point of the survey, according to the law and
the recommendation of the Ministry of Health, Labour and
Welfare, Japan.m’15

Changes in overtime work hours were measured by cre-
ating a five-category variable for each monthly average of
overtime work hours: (a) stable short group (short group at
both baseline and follow-up), (b) decreased group (medium
or long group at baseline with short group at follow-up or
long group at baseline with medium group at follow-up), (c)
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TABLE 1

Demographic and occupational characteristics, job stressors and social supports, and depressive symptoms scores of participants

Total (N = 922)

Mean (SD)

Baseline
Gender
Men
Women
Age
20-29 years old
30-39 years old
40-49 years old
50 years old or more
Employment position
Manager
Regular Employee
Overtime work hours (monthly average) 39.1 (22.4)
44 h or less
45-79 h
80 h or more
Job stressors and social supports (BJISQ)
8.8 (2.0)
8.2 (1.7)
7.5 (2.0)
7.7 (1.9)
10.8 (3.7)

Job demands
Job control
Supervisor support
Coworker support
Depressive symptoms (BJSQ)
Follow-up
Overtime work hours (monthly average) 42.9 (24.6)
44 hor less
45-79 h
80 h or more

Depressive symptoms (BJSQ) 10.7 (3.6)

Abbreviation: BJSQ, brief job stress questionnaire.

stable medium group (medium group at both baseline and
follow-up), (d) increased group (short group at baseline with
medium or long group at follow-up or medium group at base-
line with long group at follow-up), and (e) stable long group
(long group at both baseline and follow-up) (Figure 1).

2.2.2 | Depressive symptoms

In this survey, depressive symptoms were measured by the
Brief Job Stress Questionnaire (BJ SQ),16 which is recom-
mended for use in the Stress Check Program legislated in Japan
in 2015 and is currently widely used in Japanese companies.'’
The BJSQ is a 57-item questionnaire developed based on the
National Institute for Occupational Safety and Health (NIOSH)
Model of Job Stress,18 and includes three aspects: job stressors,

n (%) Cronbach's o

820 (88.9)

102 (11.1)

58 (6.3)

544 (59.0)

258 (28.0)

62 (6.7)

88 (9.5)

834 (90.5)

577 (62.6)

305 (33.1)

40 (4.3)
0.82
0.69
0.85
0.82
0.88

512 (55.5)

333 (36.1)

77 (8.4)
0.88

psychological and physical stress reactions, and buffering fac-
tors (ie, social supports). Depressive symptoms are one of the
indices of psychological stress reactions. The BJISQ includes
a six-item scale measuring the extent of depressive symptoms
during the past month with a four-point response option from
1 = almost never to 4 = almost always (response range, 6-24).
In this sample, Cronbach's o coefficient was 0.88 at both base-
line and follow-up. Because there is no cutoff value of the scale
score, it was used as a continuous variable: higher scores indi-
cated higher levels of depressive symptoms.

2.2.3 | Other covariates

Other covariates included demographic characteristics
(ie, gender and age) and occupational characteristics (ie,
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44 h or less 45-79 h 80 h or more
=y 44 h or less n =450 n=061 n=1
£ | as79n n=122 \\\\fg\é\%{\\\s n=21
< 80 h or more n=>5 n=>54 n=18

stable short group [n = 450]

decreased group [n = 83]

stable medium group [n = 190]
increased group [n = 181]

stable long group [n = 18]

FIGURE 1 Classification of the changes in overtime work hours
employment position, job stressors, and social supports) at
baseline.

Age was classified into four groups: 20-29 years old,
30-39 years old, 40-49 years old, and 50 years old or older.
Employment position was classified into two groups:
manager and regular employee. Job stressors and social
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supports, such as scores of job demands, job control, su-
pervisor support, and coworker support were assessed by
the BJSQ introduced above. The BJSQ includes four three-
item scales: (a) the job demands scale (Cronbach's a co-
efficient was 0.82), (b) the job control scale (Cronbach's
o coefficient was 0.69), (c) the supervisor support scale
(Cronbach's a coefficient was 0.85), and (d) the coworker
support scale (Cronbach's a coefficient was 0.82), each
with a response range of 3-12.

2.3 | Statistical analysis

A series of analysis of covariance (ANCOVA) was con-
ducted to estimate depressive symptoms and the standard
error (SE) of changes in overtime work hours for each
group. In the analyses, we first calculated the crude esti-
mate (ie, without any adjustment) (Model 1). We then ad-
justed for demographic and occupational characteristics
(ie, gender, age, and employment position) (Model 2); and
subsequently for job control, supervisor support, and cow-
orker support (Model 3); for job demands (Model 4); and
finally for depressive symptoms at baseline (Model 5). If
significant differences were observed with ANCOVA, the
Bonferroni multiple comparison test was conducted. When
we compared between the two groups with a Bonferroni

TABLE 2 Depressive symptoms by changes in overtime work hours (Analysis of covariance (ANCOVA) was used to compare estimate scores)

Model 1* Model 2°
Changes in overtime work hours n (%) Mean (SD) Estimate (SE) Estimate (SE)
Stable short 450 (48.8) 10.59 (3.79) 10.59 (0.17) 10.64 (0.18)
Decreased 83 (9.0) 9.63 (2.79) 9.63 (0.40)"" 9.60 (0.40)""
Stable medium 190 (20.6) 10.95 (3.57) 10.95 (0.26) 10.90 (0.27)"
Increased 181 (19.6) 11.18 (3.52) 11.18 (0.27)" 11.12 (0.27)"
Stable long 18 (2.0) 10.44 (4.27) 10.44 (0.85) 10.32 (0.86)
P=0.019 P =0.027
Model 3° Model 4¢ Model 5°
Changes in overtime work hours Estimate (SE) Estimate (SE) Estimate (SE)
Stable short 10.66 (0.17) 10.79 (0.17)" 10.76 (0.15)""
Decreased 9.65 (0.38)"" 9.56 (0.38)"" 9.56 (0.32)"""
Stable medium 10.83 (0.26) 10.68 (0.26) 10.71 (0.22)”
Increased 11.10 (0.26)" 10.99 (0.26)" 10.99 (0.22)"
Stable long 10.58 (0.82) 10.31 (0.82) 10.98 (0.70)
P =0.037 P =0.030 P =0.006

Crude (ie, without any adjustment).

bAdjusted for demographic and occupational characteristics (gender, age, and employment position).
“Additionally adjusted for job control, supervisor support, and coworker support at baseline.

dAdditionally adjusted for job demands at baseline.

°Additionally adjusted for depressive symptoms at baseline.

*P < 0.10 (a marginally significant difference was observed between groups).
##*P < 0.05 (a significant difference was observed between groups).

*##%kP < (0.01 (a significant difference was observed between groups).
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multiple comparison test, the P values were multiplied by
10 (=5C,) because there were five independent groups. The
level of significance was 0.05 (two-tailed). Statistical anal-
yses were performed using IBM SPSS Statistics version 22.

3 | RESULTS
In the present sample, 820 men and 102 women were in-
cluded. The average scores for depressive symptoms were
10.8 and 10.7 and the monthly average of overtime work
hours in the past year were 39.1 hours and 42.9 hours at base-
line and follow-up, respectively (see Table 1). In the distribu-
tion of the participants’ changes in overtime work hours, 450
workers were in the stable short group, 83 in the decreased
group, 190 in the stable medium group, 181 in the increased
group, and 18 in the stable long group.

Table 2 shows the results of the estimated depressive
symptoms scores by changes in overtime work hours. In the
crude model, the estimated depressive symptoms scores of
the stable short, decreased, stable medium, increased, and
stable long groups were 10.59, 9.63, 10.95, 11.18, and 10.44,
respectively, and significant differences among the groups
were observed (Model 1). Significant differences among the
groups were also observed after adjusting for demographic
and occupational characteristics (Model 2), job stressors
and social supports (Models 3 and 4), and depressive symp-
toms at baseline (Model 5) (F' = 2.57-3.67, P = 0.006-0.037;
Models 1-5).

In the Bonferroni multiple comparison test, the decreased
group had significantly lower depressive symptoms com-
pared to the increased group (P = 0.012) and had marginally
significant lower depressive symptoms compared to the sta-
ble medium group (P = 0.057) in the crude model (Model 1).
After adjusting for demographic and occupational character-
istics, job stressors and social supports, and depressive symp-
toms at baseline (Model 5), significantly lower depressive
symptoms were observed in the decreased group compared
to the stable short (P = 0.009), stable medium (P = 0.03),
and increased groups (P = 0.002). There was no significant
difference between the decreased group and the stable long
group (P = 0.64).

4 | DISCUSSION

This study demonstrated that workers with decreased over-
time work hours experienced lower levels of depressive
symptoms compared to the other overtime work hours
groups. Compared to the stable short, stable medium, and in-
creased overtime work hours groups, depressive symptoms
were significantly lower in the decreased group. On the other

hand, there were no significant differences among the other
groups.

In this study, the workers with decreased overtime work
hours had the lowest average depressive symptoms score
(9.56) and statistically significant differences were observed
compared to the stable medium and increased groups.
Although not measuring changes in overtime work hours,
preceding studies have reported that workers with short
overtime work hours are less likely to experience psycholog-
ical distress than those with long overtime work hours,“’12
which partially supports our findings. As a reason for our
findings and preceding ones, workers engaging in long
working hours would experience poor quality and quantity
of sleep, fatigue, and disruption of family and social activi-
ties,19 which are important determinants of mental health.?”
In other words, workers with decreased overtime work hours
may have increases in the time spent sleeping, recovery from
fatigue, and family and social activities compared to stable
medium or increased overtime work hours groups in this
study, which may lead to lower levels of depressive symp-
toms among the decreased group. In the European Union
(EU), at least an 11-hour daily rest period (DRP: rest taken
from daily work during a 24-hour period, including sleep
duration, leisure time, and commuting time) is stipulated
in the EU's Working Time Directive.”! Because the DRP is
necessary for a worker to recover from physical and men-
tal exhaustion, decreasing overtime work hours may lead
to securing a sufficient DRP and prevent adverse effects on
mental health.

Contrary to our hypothesis, the stable short group had
significantly higher depressive symptoms than the decreased
group. There are two ways to interpret this result. First, the
workers with decreased overtime work hours may have re-
alized the favorable exposure change (ie, decreased over-
time work hours), which influenced subjective depressive
symptoms strongly. Second, we need to interpret this result
carefully, because some participants who may have already
suffered from mental health problems may be in the stable
short group. Workers who have had mental health problems
may be unable to work for a long time and/or received a
workplace consideration (eg, prohibition of overtime work
or transfer to a low workload position). If we had obtained
information about the previous history of psychiatric disease
or workplace considerations, we could have eliminated this
influence.

There was no significant difference between the stable
long group and other groups, including the decreased group,
although the stable long group had a high depressive symp-
toms' score (10.98). Due to the small sample size (n = 18), a
large variation in depressive symptoms scores in the stable
long group occurred (SE = 0.70) and a statistically signifi-
cant difference was not observed.
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Our study has several strengths. Foremost, this is the first
longitudinal study investigating the effect of changes in over-
time work hours on depressive symptoms. Almost all the pre-
ceding studies on the association of overtime work hours with
mental health measured the overtime work hours only once,
such as baseline. Our longitudinal study considered exposure
change over the years. Second, the response rate in this study
was relatively high compared to other studies, which might
diminish the effect of selection bias. Third, we obtained the in-
formation on monthly working hours from personnel records.
As we mentioned earlier, most studies on the association of
overtime work hours with mental health used self-adminis-
tered questionnaires or personal interviews.'” Although it is
possible that the participants worked undeclared overtime (ie,
took their work home or worked after clocking out), using
personnel records is the most appropriate way to measure
overtime work hours at present.lo We could investigate this
association accurately using objectively measured working
hours.

On the other hand, some possible limitations should
be considered. First, all the participants in this study were
white-collar workers belonging to a single large company
in Japan. They could obtain sufficient welfare benefits and
were stably employed; therefore, generalizing the findings
should be done with caution. Second, we surveyed only the
participants who had been able to continue to work at the
surveyed company over a 2-year period. The workers with
stable long or increased overtime work hours may have
been more likely to take a leave of absence or leave the
company due to physical or mental health problems during
the surveyed period. There is a possibility that the effects
were underestimated because of selection bias. Third, al-
though we adjusted for gender as a covariate in the statis-
tical model, our findings may not be applicable to women
because almost all (88.9%) of the participants in this sur-
vey were men (see Table 1). Therefore, our findings should
be replicated using a large sample of female employees in
the future. Fourth, as described before, we could not ob-
tain information about the previous history of psychiatric
disease or workplace considerations. Considering this per-
sonal information would make the association clearer in the
future. Fifth, we assessed depressive symptoms with the
BJSQ, which is not specialized for evaluating depressive
symptoms. Using validated questionnaires specialized for
evaluating depressive symptoms, such as the Self-Rating
Depression Scale (SDS)* or the Center for Epidemiologic
Studies Depression (CES—D)23 Scale, would have assessed
the severity of depressive symptoms more precisely. In ad-
dition, the outcome of the present study is depressive symp-
toms, which are popular measures of mental health but not
necessarily related to clinically significant mental health
impairment. To provide more concrete evidence for the as-
sociation of changes in overtime work hours with mental
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health among employees, research focusing on more severe
mental health outcomes, such as major depressive disorders
diagnosed by the International Statistical Classification
of Diseases and Related Health Problems (ICD)24 or the
Diagnostic and Statistical Manual of Mental Disorders
(DSM),” needs to be conducted. Sixth, although we dis-
cussed the differences in depressive symptoms among
each group for changes in overtime work hours based on
statistical significance, the differences were quite small.
Therefore, we could not conclude that the differences in
depressive symptoms observed in this study were practi-
cally significant. Seventh, although we assessed changes in
overtime work hours using the monthly average of overtime
work hours in the past year, we could not consider the de-
tailed changes in monthly overtime work hours. For exam-
ple, working short overtime work hours for longer periods
(eg, 20 hours per month for 12 consecutive months) may
have different effects on depressive symptoms compared
to working long overtime work hours for shorter periods
(eg, 80 hours per month for three consecutive months).
Therefore, in future research, light should be shed on the
detailed changes in monthly overtime work hours. Eighth,
there were fewer participants who continued to work long
overtime work hours (ie, stable long group) than the other
overtime work hours groups. In the stable long group, the SE
of the depressive symptoms score was large, which might
have yielded a less accurate estimation of the depressive
symptoms score. To increase the accuracy of estimation,
we should invite a larger number of participants by asking
multiple companies. Ninth, we could not get the reason for
the changes in overtime work hours. There is a possibil-
ity that the reasons for the changes in overtime work hours
were varied; for example, in the decreased group, a natural
decline in workload, making efforts to reduce overtime, or
being unable to work due to illness. In future, we should
research the reasons for changes in overtime work hours.
Tenth, since we could not consider the amount of changes
in overtime work hours, it may occur as misclassification of
overtime work hours categorization. Specifically, people in
the boundary area (ie, around 44/45 hours or 79/80 hours)
at baseline may change their overtime work hours catego-
ries by slightly changed at follow-up. Finally, we could not
assess some covariates. For example, residence, marital,
and educational status may affect the association of over-
time work hours with depressive symptoms. Future re-
search should consider the effects of some covariation on
the present findings.

To the best of our knowledge, this is the first study to
investigate the effect of changes in overtime work hours on
depressive symptoms through longitudinal design. In con-
clusion, a decrease in overtime work hours may prevent the
deterioration of mental health. This knowledge could support
the necessity of workplace mental health measures through
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decreasing overtime work hours proposed by a national pol-
icy in Japan.
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