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Abstract: Sense of coherence modiﬁes the effect
of overtime work on mental health: Masanori OHTA,
et al. Department of Health Development, Institute
of Industrial Ecological Sciences, University of
Occupational and Environmental Health, Japan—
Objectives: In the occupational health ﬁeld, it is important to know how workload inﬂuences mental health.
Overtime work and job strain appear to affect the mental
health status of workers. Sense of coherence (SOC)
may mediate the relationship between work stress and
mental health. Since SOC represents a personal ability
to manage psychological stressors, we hypothesized
that a strong SOC would modify the adverse effect of
an objective measure of overtime work on mental health.
Methods: A total of 1,558 Japanese workers employed
in an information technology company were asked to
complete a 3-item SOC Questionnaire and 28-item
General Health Questionnaire (GHQ) to assess mental
health status. Workload was assessed by the actual
amount of overtime work hours recorded by the
company. Results: Multiple regression analysis
revealed a main effect of overtime work ( β =0.08,
p =0.0003) and SOC scores (β =0.41, p <0.0001) on
GHQ scores. There was a tendency toward interaction
between overtime work and SOC scores (β =0.05,
p =0.051). Simple slope analysis supported this association (−1 SD below the mean, simple slope=0.04,
SE=0.01, p <0.0001; +1 SD above the mean, simple
slope=0.01, SE=0.01, p =0.188). Conclusions: These
results suggest that SOC buffers the mental health
impacts of workload as measured by an objective index
of overtime work, and should be considered when
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Overtime work is a vitally important occupational
health issue in developed countries, especially Japan,
because the number of work-related mental disorder cases due to overtime work increases yearly 1).
Previous research suggests that overtime work is
associated with considerable mental and physical
stress2). Conversely, Hobson and Beach reported the
importance of determining psychological health by
perceived workload compared with actual workload3).
As individuals may have widely differing perceptions
of the same work, Hobson and Beach emphasized risk
assessment, with perception being the key to translating hazards (actual stressors) into risk (perceived
stressors). Thus, how one perceives stressors—that
is, recognizing one’s style of handling occupational
stress—is important.
Sense of coherence (SOC) may mediate the relationship between work stress and mental health.
Antonovsky defined SOC as “a global orientation
that expresses the extent to which one has a pervasive, enduring though dynamic feeling of confidence”4). SOC refers to a person’s sense of optimism and control over his/her environment, and it
represents a personal ability to manage psychological
stressors. A strong SOC is associated with positive
perceptions of health. Theoretically, SOC consists
of comprehensibility, manageability, and meaningfulness. “Comprehensibility” involves recognizing stress
as understandable, “manageability” involves believing
one has sufficient stress management resources, and
“meaningfulness” involves believing life has mean-
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ing. Antonovsky described these components as
“inextricably intertwined”, suggesting that “successful
coping depends on the SOC as a whole”4). Thus, we
analyzed SOC as a whole.
SOC may mediate the translation of actual stressors, such as overtime work, into impaired psychological health. Research on models such as job-demand
control and psychological workload due to time pressure showed that a higher SOC has a protective effect
on the mental health status of workers5,6). SOC might
affect self-reported working time. However, no study
has focused on the association of SOC with an objective measure of overtime work. We hypothesized
that a strong SOC would modify the adverse effects
of overtime work on mental health. This study estimated the buffering effect of SOC on the association
between objective overtime work (calculated with
company payroll records) and mental health in a
Japanese information technology (IT) company.

Subjects and Methods
The subjects were 1,667 workers of an IT company
located in Tokyo, Japan. The survey was advertised
and administered through the company’s internal
website. We protected the privacy of the participants
by limiting personal data access to an occupational
doctor only. Furthermore, we emphasized that participation was voluntary, and questionnaire completion
constituted consent. Human resource and administrative managers provided written informed consent for
study participation. This study was approved by the
ethics committee of the University of Occupational
and Environmental Health, Japan.
SOC was assessed using a shortened version of
Antonovsky’s SOC questionnaire, the University
of Tokyo Health Sociology version of the SOC
scale (SOC-UTHS) 7,8). Responses to each question were scored on a Likert-type scale ranging
from 1 to 7, with higher scores indicating stronger
SOC. In Japanese studies, the Cronbach’s alpha
of the SOC-UTHS was ranged from 0.82 to 0.847,
8)
; furthermore, it was significantly associated with
the SOC-13 8). Psychological distress was evaluated by the 28-item version of the General Health
Questionnaire (GHQ)9). The GHQ is a widely used
tool for assessing psychological distress and screening for minor psychological disorders at work sites.
Overtime work was defined as any working hours that
exceeded normal daily hours (8 h/day). Data about
overtime work in the previous month were obtained
from employees’ computerized attendance records.
Age, gender, job position, job stress, and job
support of the workers were considered potential
confounding factors. Job stress and job support were
calculated using the Brief Job Stress Questionnaire
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(BJSQ), which is based on the demand-control-support
model10). The BJSQ was developed in Japan for occupational health check-ups, and it is widely used there.
Twelve items of the BJSQ (a 57-item multidimensional questionnaire) were used to estimate job stress
and job support. Job stress scores were calculated as
job demand scores divided by job control scores (three
items for each). Job support scores were the sum of
the scores for the supervisor and coworker support
subscales (three items for each).
Statistical analysis
All statistical calculations were performed using a
statistical software package (JMP 9.0; SAS Institute
Inc., Cary, NC, USA). To assess the buffering effect
of SOC on the relationship between overtime work
and mental health status, multiple regression analysis with mean-centered SOC scores was employed.
Then, the interaction term-centered SOC × overtime
work was included, followed by simple slope analysis to further explore the relationship. Then we used
multiple regression analysis to adjust for potential
confounding factors. All results are expressed as the
mean ± standard deviation (SD). Values of p<0.05
were considered statistically significant.

Results
The survey was administered to a total of 1,558
employees (response rate: 93.5%). The average age
was 36.2 ± 9.3 years old. Females accounted for
19% of the subjects, and 21% of the subjects were
in management job positions. The average scores of
the GHQ, job stress, and job support were 7.3 ± 6.0,
16.1 ± 3.7, and 1.2 ± 0.6, respectively. The average
SOC score was 15.0 ± 3.4, and the average number
of hours of overtime work was 9.2 ± 17.0 h/month.
The internal consistency of the SOC-UTHS scale
(Cronbach’s α ) was 0.85.
Multiple regression analysis revealed the main
effects of overtime work (β =0.08, p=0.0003) and
SOC scores (β =0.41, p<0.0001) on GHQ scores (Table
1). There was a tendency toward interaction between
overtime work and SOC scores (β =0.05, p=0.051,
Table 1).
Simple slopes for the association between overtime
work and GHQ scores were tested for low (−1 SD
below the mean) and high (+1 SD above the mean)
levels of SOC scores (Table 1). As shown in Fig. 1,
overtime work had a significant and positive correlation with GHQ scores when the SOC was low (simple
slope=0.04, standard error [SE]=0.01, p<0.0001), but
this relationship was not statistically significant when
the SOC was high (simple slope=0.01, SE=0.01,
p=0.188).
Finally, we analyzed the relationship after adjust-
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Table 1. Multiple regression analysis
Analysis model
(1) Centering of SOC score without interaction
Intercept
Overtime work
SOC_C
(2) Centering of SOC score with interaction
Intercept
Overtime work
SOC_C
Overtime work × SOC_C
(3) Simple slope analysis
Low SOC
Intercept
Overtime work
SOC_L
Overtime work × SOC_L
High SOC
Intercept
Overtime work
SOC_H
Overtime work × SOC_H
(4) Adjusting for confounding factors
Intercept
Overtime work
SOC_C
Overtime work × SOC_C
Age
Sex (male/female)
Job position (non-management/management)
Job support
Job stress

β

Estimate

SE

t value

p value

7.07
0.03
−0.71

0.16
0.01
0.04

45.01
3.59
17.65

<0.0001
0.0003
<0.0001

***
***
***

0
0.08
0.41

7.07
0.03
−0.67
−0.004

0.16
0.01
0.05
0.002

45.02
3.63
14.69
1.96

<0.0001
0.0003
<0.0001
0.051

***
***
***

0
0.08
0.38
0.05

9.37
0.04
−0.67
−0.004

0.22
0.01
0.05
0.002

42.08
3.95
−14.69
−1.96

<0.0001
<0.0001
<0.0001
0.051

***
***
***

4.77
0.01
−0.67
−0.004

0.22
0.01
0.05
0.002

21.62
1.32
−14.69
−1.96

<0.0001
0.188
<0.0001
0.051

***

9.65
−0.003
−0.42
−0.002
−0.08
−0.23
−0.46
−0.24
4.06

0.97
0.007
0.04
0.002
0.02
0.16
0.18
0.04
0.21

9.94
−0.42
9.94
1.27
−4.68
−1.42
−2.48
−6.85
19.76

<0.0001
0.673
<0.0001
0.203
<0.0001
0.156
0.013
<0.0001
<0.0001

***

§

§

***
§

***
***
*
***
***

0
0.13
−0.38
−0.07
0
0.04
−0.38
−0.07
0
−0.01
0.24
0.03
−0.12
−0.03
−0.06
−0.15
0.43

SOC_C = SOC score — average of SOC; SOC_L = SOC score — (average of SOC — 1 SD); SOC_H = SOC
score — (average of SOC + 1 SD); SOC, sense of coherence; SE, standard error; §p<0.1; *p<0.05; ***p<0.0001
Estimate, partial regression coefficient; β , standardized partial regression coefficient.

ing for age, gender, job position, job stress, and job
support. Job stress showed the strongest association
with GHQ scores (β =0.43, p<0.0001), but there was
no significant correlation between overtime work and
GHQ scores (β =−0.01, p=0.673, Table 1).

Discussion
SOC may buffer the association between objective overtime work (calculated with company payroll
records) and mental health status. This is the first
report using an objective index such as overtime work
rather than subjective job quantity evaluated by questionnaire. However, after adjustment for confounding
factors, there was no significant association between
mental health status and overtime work. Thus, job

stress might affect mental health status more than
overtime work.
Previous research indicated that SOC acts as
a buffer for health against the negative effects of
workload when evaluated by self-reported questionnaires 5,6,10). Our data obtained using an index
of objective workload indicated the safe finding.
Notably, overtime work is multifaceted—on one hand,
it results in higher job stress2), while on the other
hand, it increases levels of participation in decisionmaking and opportunities to develop special abilities11). The present results suggest the importance of
perceived stressors of workers, such as recognizing
one’s method of handling occupational stress, that is
to say, SOC, in determining whether overtime work is
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Fig. 1. Effect of overtime work on mental health status buffered by level of sense of coherence
The linear regression lines represent the predicted
scores. All regression coefficients were set at 0, except
for overtime work and GHQ scores. Since we assume
that the relationship between overtime work and GHQ
scores is buffered by SOC scores, we illustrate this
effect by predicting scores for 1) low SOC (defined
as the mean SOC score minus 1 SD), 2) the mean
SOC, and 3) a high SOC (defined as the mean SOC
score plus 1 SD). There is a trend toward interaction
(β =0.05, p=0.051). Simple slopes indicate that overtime work has a significant and positive correlation
with GHQ scores at a low SOC and the mean SOC
(low SOC, simple slope=0.04, SE=0.01, p<0.0001;
mean SOC, simple slope=0.03, SE=0.01, p=0.0003).
However, at above-average levels of SOC, this relationship is not statistically significant (high SOC,
simple slope=0.01, SE=0.01, p=0.188).

a benefit or a hindrance.
Promoting SOC might be a good method of effectively warding against the adverse effects of job
stress from overtime work. SOC can be enhanced
by successful job experiences4), but specific interventions to promote SOC have rarely been suggested12).
Therefore, further research is needed. Occupational
health staff should take care of workers who have a
low SOC to prevent mental distress due to overtime
work. Moreover, additional research must evaluate
the best mental health-promoting environment for low
SOC workers required to work overtime.
The strengths of this study include the objective assessment of overtime work. Furthermore, we
had a high response rate, suggesting good reliability. Nevertheless, there are also some limitations.
First, the short version of the SOC questionnaire was
used in this study. Some studies have reported that
the reliability of the short version was unacceptable
(Cronbach’s α =0.39−0.45)13,14). However, our data
showed an acceptable value (α =0.85). Furthermore,
measuring SOC with only three items is recommended
for large surveys with limited questionnaire space8).

Second, this study was conducted in one particular
IT company in Japan, so the generalizability of our
results to other populations is unknown. However,
the present study’s SOC scores were essentially
equivalent to a representative sample survey’s results
(males, 15.0 ± 3.5; females, 14.9 ± 3.3) involving
4,800 Japanese people aged 20 to 4015). Third, crosssectional analyses do not clarify the causal relationships among the variables. Therefore, an important
task in future studies will be to examine the role of
SOC in well-being in longitudinal, wide-ranging business studies. In conclusion, strong SOC buffers the
mental health impact of overtime work as measured
by an objective index, and therefore should be considered when assessing the effects of workload on mental
health.
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