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Abstract Objectives: This study was undertaken to
examine the association between sickness absence in
Japanese employees and job demand/control and occu-
pational class as psychosocial work characteristics.
Methods: The study was cross-sectional in design with
data collected from 20,464 male and 3,617 female
employees, whose mean age was 40.9 years (SD = 9.1
years) and 36.9 years (SD + 10.8 years), respectively.
The participants were asked to write the total number of
sick leaves they had taken during the past year, and a
comparison was made between the group with more
than 6 days of sickness absence and the group with
0-6 days as a reference group. Job demands, job control,
and worksite support from supervisors and colleagues
were analyzed by the Job Content Questionnaire, and
likewise by the Generic Job Stress Questionnaire of the
National Institute for Occupational Safety and Health.
Results: Both low job control and low support at the
worksite were associated with a high frequency of sick-
ness absence. But there was no clear relationship
between job demands and sickness absence. The lowest
sickness absence rate was found in male managers and
the highest in male and female laborers. Conclusion: This
is the first report of a large-scale survey of Japanese
employees to show a high frequency of sickness absence
associated with increased work stress and a socioeco-
nomically low occupational class.
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Intreduction

Sickness absence at the workplaces is importantly
related to low productivity and increased costs, and is
related to the general health of employees. According to
the Whitehall I1, a cohort study of British civil servants,
ill health was strongly associated especially with a longer
spell of sickness absence (Marmot et al. 1995). The study
of civil servants demonstrated that there was a clear
association between medically certified sickness absence
and mortality (Kivimédki et al. 2003), and a Finnish
study also demonstrated a similar association (Vahtera
et al. 2004a). They proposed that sickness absence could
be used as a measure of health differentials in the
working population even though sickness absence was
influenced by multiple factors, including geographical,
organizational, and personal ones (Searle 2003).

In Japan not many studies have been conducted on
absence from work from the viewpoint of employee
health. One of the reasons for this is that obtaining the
complete data of employees’ sick leaves is difficult,
because they often take paid holidays within their rights
instead of sick leaves even when they are really sick
(Ogura et al. 1998). Another reason may be that the rate
of absence from work in Japan is relatively low among
OECD countries (Organisation for Economic Co-oper-
ation and Development 1991). A Japanese study of eight
companies of over 1,000 employees each showed that the
mean of the frequency of sickness absence of more than
6 consecutive days was 3/100 person years (Muto et al.
1999). This figure was low compared with the mean
frequency of sickness absence of more than 7 consecu-
tive days in the Whitehall II study (North et al. 1993);
12/100 person years for males and 30/100 person years
for females. Moreover, a comparison study between
the Japanese employed at a manufacturing factory and
the Whitehall 11 demonstrated that the incident rate of



the first occurrence of more than 7 consecutive day
sickness absence in Japan was lower than that in the
United Kingdom (Morikawa et al. 2004).

In the meantime, it has been reported that sickness
absence was influenced by various personal factors, such
as gender, smoking, alcohol consumption, marital sta-
tus, educational background, physical load, and social
class (North et al. 1993; Niedhammer et al. 1998;
Smulders and Nijhuis 1999; Voss et al. 2001). Besides,
high work stress elucidated by Karasek’s job demand/
control model as a psychosocial work characteristic had
advanced effects not only on various disorders such as
coronary heart disease and psychiatric and musculo-
skeletal problems but also on sickness absence. Previous
studies on the relationship between job demand/control
and sickness absence pointed out that low control and
low support were the main risk factors of increased
sickness absence even after adjustment for age, smoking,
alcohol consumption, marital status, education and
occupation (Niedhammer et al. 1998) or adjustment for
smoking, alcohol consumption, and sedentary status
(Vahtera et al. 2000).

On the other hand, although several studies in Japan
reported that sickness absence was associated with var-
ious factors such as sense of coherence, health promo-
tion programs, and overtime working (Nasermoaddeli
et al. 2003; Shimizu et al. 2003, 2004), few Japanese
studies can be found on the influence of job demand/
control on sickness absence. In addition to this, some
indexes related to the health of Japanese employees were
different from those in the UK study showing a socio-
economic gradient. While the rates of obesity, smoking,
and lack of exercise were the highest in the low
employment grade workers in the British study, Japa-
nese data showed that higher grade employees had
higher body mass index, and that leisure time physical
activity was less even in managers, professionals, and
manual workers than in clerks and service workers
(Martikainen et al. 2001; Takao et al. 2003).

This situation prompted us to examine the associa-
tion between job demand/control model and sickness
absence and also the association between occupational
class and sickness absence by using the baseline data
from a multi-site prospective study for the Japanese in
order to elucidate the relationship between psychosocial
work factors and health.

Methods

Nine companies or factories participated in the baseline
study. They were a light metal factory, three electrical
manufacturing factories, two steel products factories
owned by the same company, a heavy-metal products
factory, an automobile plant, and a car products fac-
tory. The methods of collecting data were slightly dif-
ferent from firm to firm. All the employees were invited
to participate at four sites. All the workers undergoing
an annual medical checkup were invited at three sites. At
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another site the participants were restricted to the males
aged 35 and over who underwent the checkup. And at
the remaining site participating subjects were limited to
supervisors and managers. All the information about the
baseline study was obtained from the seif-administered
questionnaires conducted from April 1996 to May 1998;
21,248 males, 3,745 females, and 111 of unknown gender
aged from 18 to 72 years replied. The average response
rate was 85.2%, ranging from 73 to 100%, with the
exception of 47% at a steel products factory. Details
are available in previous reports (Takao et al. 2003;
Kawakami et al. 2004).

Sickness absence

The participants were requested to write the total
number of sick leaves they had taken during the past
year, and with 6 days being close to the 90th percentile
of the total sick leave of the participants, a comparison
was made between the group taking more than 6 days of
sickness absence and the group taking 0-6 days as a
reference group.

Psychosocial work characteristic

Job demands, job control, and worksite support from
supervisors and colleagues analyzed by the Job Content
Questionnaire (JCQ) (Kawakami et al. 1995) and likewise
by the Generic Job Stress Questionnaire of the National
Institute for Occupational Safety and Health (GJISQ)
(Haratani et al. 1993, 1996) were classified as equally as
possible into tertiles. In addition, job strain was defined as
the ratio of job demands divided by job control.

The GJSQ has been used as frequently as JCQ to
evaluate psychosocial work characteristics in Japan
(Kawakami and Haratani 1999; Nakata et al. 2004). Out
of the 13 scales of job stressors of GJSQ, we selected
four scales, i.e. quantitative workload as job demands,
job control, support from supervisors, and support from
colleagues, which are composed of 11 items, 16 items, 4
items, and 4 items, respectively. Questions were scored
on a Likert scale of 1-5 and the possible ranges of the
scores were 1155 in job demands, 16-80 in job control,
4-20 in support from supervisors, and 4-20 in support
from colleagues.

Occupational class

We classified occupations into nine categories: eight
categories assessed by ILO (International Labour Office
Staff 1991), i.e. managers, professionals, technicians,
clerks, service workers, skilled workers, machine oper-
ators and laborers, and an additional category for the
other occupations. As the number of female managers
was only five, we included the female managers in the
professional group.
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Other personal characteristics as confounding factors

The personal factors we adopted as possible covariates
were categorized as follows. Smoking habit was divided
into non-smoking or current smoking. Alcohol con-
sumption was calculated in terms of ethanol volume
consumed per week: none, 175 g and less, 176-350,
351-525, and 526 g and more. Marital status was
divided into married, single, divorced, and widowed.
Educational level was classified as ‘less than 12 years of
education’, ‘12-15 years’, and ‘more than 15 years’.
Cohabitation with children was asked about to
determine the family status. Health status referred to
current diseases and any history of hypertension,
hyperlipidemia, diabetes, or other diseases including
cardiovascular, digestive, hepatic, renal, musculoskele-
tal, malignant neoplasms, and psychiatric problems.
Anyone having any one of these diseases was classified
into the “disease” group.

Statistical methods

Statistical analyses were undertaken using the SAS
program package, and males and females were analyzed
separately. The differences of sickness absence in terms
of age and occupational classes were determined by e
test. Logistic regression analyses were conducted to
estimate the odds ratios of sickness absence according to
both psychosocial work characteristics and occupational
classes after adjustment for age, smoking, alcohol con-
sumption, marital status, educational level, cohabitation
with children, history of disease as confounding factors,
and companies as well because of the different constit-
uents of the participants among companies. The subjects
in this study were limited to the full-time employees up
to 60 years of age. No statistical change in the result was
observed even when we filled in the blanks of JCQ and
GJISQ with the mean values.

Results

Valid data of sickness absence were obtained from
20,464 males and 3,617 females, whose mean age was
40.9 years (SD =+ 9.1 years) and 36.9 years (SD +
10.8 years), respectively. Frequencies of sickness absence
for four age groups are shown in Table 1. The frequency
of sickness absence was the highest for the 31-40 year-
old male group and for the 51-60 year-old female group.
No significant trend toward increased frequency with
advanced age was recognized. The frequencies were
higher for females than for males with the exception of
the 3140 year-old group.

The correlation coefficients between the scores of
JCQ and GJSQ in terms of psychosocial work charac-
teristics were 0.53 for job control, 0.65 for job demands,
0.56 for support from supervisors, and 0.40 for support
from colleagues in males, and 0.40, 0.66, 0.56, and 0.40,

Table 1 The frequency of sickness absence (> 6 days/year) by age

Males Females

285/3,181 (9.0%)
595/6,276 (9.5%)
667/7,753 (8.6%) 87/957 (9.1%)
302/3,254 (9.3%) 63/490 (12.9%)
0.32 0.01

151/1,309 (11.5%)
71/861 (8.2%)

18-30 years of age
31-40 years of age
41-50 years of age
51-60 years of age
Pa

27 test

respectively, in females. Table 2 shows the odds ratios of
sickness absence according to the potential confounding
factors. Current smokers, divorced or diseased people
showed higher rates of sickness absence, while people
who drink less or live with children showed lower rates.
Males with a lower level of education showed a higher
rate of sickness absence, while in females the highest
level of education was related to a higher rate but not
statistically significantly so.

Table 3 shows the odds ratios of sickness absence
according to psychosocial work characteristics. In males,
increased job control and support from supervisors and
colleagues were significantly associated with lower sick-
ness absence in both JCQ and GJSQ, with the exception
that the association between support from colleagues
and sickness absence in GJSQ was not significantly
correlated. With increased job strain, sickness absence
escalated. Regarding job demands, only the high job
demand in GJSQ was significantly associated with
decreased sickness absence. No significant change in the
trend was noted other than slight attenuation of the
associations after adjustment for possible confounders.

Table 2 Odds ratios (95% confidence intervals) of sickness absence
(> 6 days/year) according to potential confounding factors

Males Females

Current smoking

No 1 1

Yes 1.31 (1.18-1.46) 1.43 (1.00-2.04)
Alcohol consumption (g/week)

No 1 1

1-175 0.68 (0.60-0.77) 0.82 (0.66-1.03)
176-350 0.63 (0.53-0.75) 1.11 (0.32-3.73)
351-525 1.01 (0.75-1.37)

526— 1.34 (0.78-2.30)
Marital status

Married 1 1

Single 1.22 (1.09-1.37) 1.16 (0.91-1.47)
Divorced 2.22 (1.62-3.04) 1.64 (0.88-3.08)
Widowed 1.21 (0.63-2.33) 1.44 (0.75-2.76)

Education (years)

<11 1.84 (1.57-2.15)
12-15 1.37 (1.22~1.54)
216 1
Cohabitation of children

No 1

Yes 0.90 (0.81-0.99)
Disease

No 1

Yes 2.49 (2.23-2.78)

0.88 (0.50-1.56)
0.64 (0.37-1.10)
1

1
0.76 (0.61-0.94)

1
2.37(1.91-2.95)




0.67 (0.58-0.77)
0.84 (0.62-1.14)
0.91 (0.80-1.04)
1.13 (0.85-1.51)
0.93 (0.82-1.06)
0.89 (0.67-1.18)
0.98 (0.87-1.12)
0.88 (0.66-1.16)

High

(0.73-0.94)

0.83
0.94 (0.71-1.24)
(0.78-1.00)

0.89
0.72 (0.53-0.96)

0.95 (0.84-1.07)
1.24 (0.92-1.67)
0.94 (0.83-1.06)
0.93 (0.70-1.25)

After adjustment

Medium

0.56 (0.50-0.64)

0.95 (0.72-1.25)
0.86 (0.76-0.97)

1.06 (0.81-1.39)
0.86 (0.76-0.97)
0.95 (0.73-1.23)
0.93 (0.83-1.05)
0.94 (0.73-1.22)

High

0.81 (0.72-0.90)
0.97 (0.75-1.26)
0.93 (0.82-1.04)
1.15 (0.88-1.51)
0.83 (0.74-0.93)
0.79 (0.60-1.04)
0.91 (0.81-1.02)
0.91 (0.69-1.19)

GISQ
Medium

0.88-1.14)
.90 (0.80-1.00)

0
0.65 (0.49-0.86)

0.77 (0.66-0.90)
00 (
00 (0.75-1.34)

0.82 (0.60-1.12)
0.86 (0.76-0.97)

0.81 (0.61-1.08)

High

1.00
1

After adjustment
0.85 (0.73-0.98)
0.89 (0.66-1.22)
1.01 (0.89-1.14)
1.13 (0.85-1.52)
0.94 (0.80-1.10)
0.95 (0.70-1.29)
0.88 (0.76-1.01)
0.78 (0.58-1.05)

Medium

0.68 (0.59-0.78)
0.80 (0.61-1.05)
0.94 (0.83-1.06)
0.98 (0.75-1.28)
0.80 (0.72-0.89)

0.64 (0.50-0.83)
0.76 (0.67-0.85)

0.78 (0.61-1.01)

High

0.83 (0.73-0.94)
0.86 (0.65-1.14)
0.95 (0.84-1.07)
1.08 (0.82-1.41)
0.88 (0.76-1.03)

0.96 (0.73-1.27)
0.80 (0.70-0.91)
0.72 (0.54-0.95)

JCQ
Medium

Table 3 Odds ratios (95% CI) of sickness absence (> 6 days/year) in relation to psychosocial work characteristics

Job strain (demands/control)

Male

Support from supervisors

Male

Support from colleagues

Male

Job demands

Male

Job control

Male
Female

Female
Female
Female

1.00-1.33)
1.00-1.90)

R

A5

2o
)

—

1.04 (0.90-1.20)
1.23 (0.89-1.70)

1.28 (1.12-1.46)
1.37 (1.03-1.82)

1.09 (0.95-1.25)
1.23 (0.92-1.64)

1.28 (1.11-1.46)
1.21 (0.89-1.63)

1.13 (0.99-1.30)
1.24 (0.92-1.68)

1.34-1.68)
0.81-1.41)

49 (
.06 (

1
1

1.23 (1.08~1.39)
1.14 (0.87-1.50)

Female

JCQ Job Content Questionnaire; GJSQ Generic Job Stress Questionnaire of the National Institute for Occupational Safety and Health; after adjustment odds ratios are controlled for

age, smoking habit, alcohol consumption, marital status, education, cohabitation of children, disease, occupational classes and company

Reference is the low level in each factor
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The associations were similar in females although they
lacked statistical power. But the association between
support from supervisors and sickness absence in GJSQ
was not as clear as that in JCQ, while in contrast the
association between job strain and sickness absence in
GJSQ was clearer.

There were no significant interactions between job
strain and the supervisors’ support or the colleagues’
support in either sex.

In Table 4, the frequency of sickness absence in terms
of occupational classes was the highest for laborers of
both sexes, and was the lowest for male managers and
for female service workers.

Table 5 shows the odds ratios of sickness absence
according to the occupational classes with professionals
as the reference group. In males, the odds ratio in man-
agers was lower than that in professionals, whereas the
odds ratio in laborers was higher than that in profes-
sionals. No significant difference was noted in the asso-
ciations among the occupational classes even after
psychosocial work characteristics by JCQ were taken into
account. Furthermore, there was no significant change
when GJSQ was used instead of JCQ (results not shown).
In females, laborers also showed the highest odds ratio,
though the difference was not statistically significant.

Discussion

We revealed that even after adjustment for several
potential confounding factors, both high level of job
strain induced by low job control and low level of sup-
port at the worksite were associated with an increased
number of employees taking more than 6 days of sick
leave in 1 year.

Incidentally, the relationship between short spells of
sickness absence and health is controversial. A short
spell of sickness absence for which no medical certificate
was required did not strongly reflect predictive
employees’ health (Vahtera et al. 2005). One-day
absences were more frequent at the start and the end of a
working week (Vahtera et al. 2001). Furthermore, the
possibility of taking fake sick leaves without health
problems could not be excluded. Therefore, we com-
pared the group taking more than 6 days of sickness
absence, which accounted for about the 90th percentile
of the total sick leaves of the participants, with the group
taking 0—6 days. In spite of its different categorization of
the groups, the result of the present study is consistent
with that of previous researches. Decreases in job
demands, job control, and worksite support were related
to a high rate of more than 7 consecutive days of sick-
ness absence in the Whitehall IT study (North et al.
1996). A 1-year follow-up of the Gazal study with 12,555
participants from the national electricity and gas com-
pany in France reported that low level of job control for
both sexes and low level of worksite support for males
were associated with an increased number of cases with
more than 7 consecutive days of sickness absence. But,
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Table 4 The frequency of sickness

according to occupational classes

absence (> 6 days/year)

Males

Females

Managers
Professionals
Technicians
Clerks

Service workers
Skilled workers
Machine operators
Laborers

173/3,125 (5.5%)

234/2,846 (8.2%)
256/2,954 (8.7%)

117/1,319 (8.9%)
14/219 (6.4%)

275/2,683 (10.2%)
432/4,530 (9.5%)
205/1,455 (14.1%)

11/92 (12.0%)
11/108 (10.2%)
119/1,204 (9.9%)
4178 (5.1%)
9/110 (8.2%)
71/865 (8.2%)
107/841 (12.7%)

Others 102/974 (10.5%) 25/214 (11.7%)
P <0.01 <0.01
a2 test

Table 5 Odds ratios (95% CI) of sickness absence (> 6 days/year)

with occupational class

Model I?

Model I1°

Males
Managers
Professionals
Technicians

0.64 (0.52-0.79)
1
.04 (0.85-1.26)

0.67 (0.54-0.84)
1
0.99 (0.81-1.21)

1

Clerks 1.03 (0.81-1.32) 1.01 (0.78-1.29)
Service workers 0.65 (0.36-1.17) 0.66 (0.37-1.20)
Skilled workers 1.14 (0.92-1.41) 1.07 (0.86-1.33)
Machine operators 1.04 (0.85-1.28) 0.97 (0.78-1.20)
Laborers 1.49 (1.18-1.89) 1.40 (1.09-1.80)
Others 1.20 (0.92-1.58) 1.20 (0.91-1.58)
Females

Professionals 1 1

Technicians 1.19 (0.45-3.10) 1.03 (0.39-2.74)
Clerks 1.08 (0.51-2.26) 0.86 (0.40-1.83)
Service workers 0.63 (0.18-2.20) 0.55 (0.15-1.95)
Skilled workers 0.96 (0.34-2.68) 0.83 (0.29-2.36)
Machine operators 1.09 (0.50-2.37) 0.80 (0.36-1.78)
Laborers 1.53 (0.71-3.30) 1.19 (0.54-2.62)
Others 1.22 (0.52-2.86) 0.98 (0.41-2.36)

Reference is the professional group

*Adjusted for age, smoking habit, alcohol consumption, marital
status, education, cohabitation of children, disease and company
Adjusted for the variables in model I, and job strain and support
from supervisors and colleagues

job demands showed no statistically significant rela-
tionship with sickness absence (Niedhammer et al
1998). Additionally, the 6-year cohort study of the same
population also demonstrated that low job control for
both sexes and low worksite support for males predicted
a higher incidence of 8-21 days of sickness absence
(Melchior et al. 2003).

In addition, neither JCQ nor GJSQ questionnaire
altered the result much. The correlations of psychosocial
work factors between JCQ and GISQ ranged from
moderate to slightly high. However, we have found no
study on sickness absence by GJSQ so far, and so we
think GJSQ can also be used to elucidate the relation-
ship between work characteristics and sickness absence.

Regarding sickness absence among different occupa-
tional classes, we found the lowest rate of sickness
absence in male managers and the highest in both male

and female laborers. The result shows some similarity
with some European studies in that sickness absence
increased with lower occupational classes (North et al.
1993; Niedhammer et al. 1998; Westerlund et al. 2004),
but the occupational gradient of sickness absence of this
study was small compared with that of European stud-
ies. This trend in this study did not change much after
adjusting for confounding factors including health sta-
tus, though we admit that for the cross-sectional study
we cannot exclude the healthy worker effect, namely that
people in the higher occupational classes are healthier to
begin with. Besides, the difference in sickness absence
rates among various occupational classes diminished
after adjustment for job demands/control and support at
the worksite, but with a statistically significant difference
remaining in males. Therefore, we think that the socio-
economic gradient with regard to sickness absence also
exists in Japan though it may not be as marked as in
European countries.

In two Gazal cohort studies for the French (Nied-
hammer et al. 1998; Melchior et al. 2003) and a cohort
study for the Belgians (Moreau et al. 2004) the rela-
tionship between psychosocial work characteristics and
sickness absence did not change after adjustment for
personal characteristics including occupational classes.
Similarly, our study recognized no meaningful change in
the relationship between psychosocial work character-
istics and sickness absence even when occupational
classes were taken into account.

This relationship, however, diminished after adjust-
ing for employment grade instead of occupational clas-
ses in the Whitehall II study (North et al. 1996). This
may be because the target subjects in the Whitehall IT
study were all civil servants—namely typical white-collar
workers—whose employment grades markedly reflected
the socioeconomic status linked up with hierarchy, in-
come and educational background and other factors. On
the other hand, the subjects of our study and the Gazal
study were composed of blue and white-collar employ-
ees. Therefore, it might be possible that occupational
classes did not sufficiently reflect confounding factors,
e.g. physical load at work.

The present study demonstrated that the association
between psychosocial work characteristics and sickness
absence in females was weaker than that in males. Other
psychosocial factors such as work—family interaction
seemed to have a great influence on health and sickness
absence in females. In fact, it was reported that in young
dual-income Japanese 83% of working females did more
than half of the household chores while 71% of working
males entrusted other family members with housework
(Ministry of Health Labour and Welfare 2004).

There are some limitations in this study that should
be noted. First, since all information was obtained by
self-administered questionnaires, several factors may
have contributed to misclassification, e.g. difficulty with
remembering the exact total days of sickness absence.
Second, we failed to assess the characteristics of nonre-
sponders, thereby not completely avoiding selection



bias. The response rate of one company was low at 47%.
However, whether or not the company’s data were
reviewed did not affect the statistical result. In addition
to this, differences among the companies did not affect
the results. Third, for the cross-sectional design we did
not investigate circumstantial changes in each company
that might influence sickness absence, ¢.g. downsizing or
expansion of the organization (Vahtera et al. 2004b;
Westerlund et al. 2004). Additionally, all the companies
were involved in manufacturing and had relatively big
capital.

We studied the influence of job demand/control
model as psychosocial work characteristics on sickness
absence for the first time in Japan with the data from a
large number of respondents working for multiple
Japanese institutions. Both low job control and low
support at the worksite were associated with a high
frequency of more than 6 days of accumulated sick
leaves during the previous year. Assessment of job
demand/control by JCQ or GJSQ did not change the
result much. Besides, we found the lowest sickness
absence rate in male managers and the highest in
laborers. Therefore, job control, support at the work-
site and occupational status are also important psy-
chosocial factors of occupational health in Japan that
should be considered to promote workers’ and work-
place health. The future direction of our study will be
to elucidate the relationship between job demand/con-
trol and sick leaves including both short and long
leaves by using the accurate attendance records pre-
served at Japanese workplaces, as compared with the
corresponding European data.
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Abstract

We prospectively investigated the association between psychosocial job characteristics according to the job
demand-control model and the risk of mortality in a Japanese community-based working population. A baseline
examination conducted from 1992 to 1995 determined the socioeconomic, behavioural, and biological risks in addition to
the psychosocial job characteristics of 3178 male and 3331 female workers aged 65 and under and free from cancer and
cardiovascular diseases. During the 9-year follow-up study, 157 men and 64 women died. In the follow-up, the results of
Cox proportional hazards regression analysis revealed that men with concurrent high job demands and high job control
(an active job) had the lowest risk of mortality from all causes. Compared with the low demand and high control job
category, the multivariate relative risk of an active job was 0.53 (95% confidence interval: 0.31, 0.89). This finding
appeared largely attributable to a reduction in cancer mortality. Job characteristics were not associated with
cardiovascular diseases or external causes of mortality. For women, no significant associations were observed. The
findings suggest that an active job has a beneficial effect on the health of Japanese male workers. Investigating of the effect
of psychosocial job characteristics on cancer might therefore provide valuable insights into the health of workers.
© 2006 Elsevier Ltd. All rights reserved.

Keywords: Cardiovascular diseases; Cohort studies; Mortality; Neoplasms; Stress; Psychological; Workplace; Japan

Introduction Theorell, 1990). The model posits that workers
who face high psychological demands and have little
The job demand—control model is currently the control over their work (i.e., job strain) are at
most prevalent job stress model (Karasek & greater risk of becoming ill. Many prospective
- studies have supported this hypothesis using cardi-
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Baker, Marxer, Ahlbom, & Theorell, 1981;
Kivimdki et al., 2002; Kuper & Marmot, 2003;
Steenland, Johnson, & Nowlin, 1997), although
some have failed to do so (Eaker, Sullivan, Kelly
Hayes, D’Agostino, & Benjamin, 2004; Lee, Col-
ditz, Berkman, & Kawachi, 2002; Reed, LaCroix,
Karasek, Miller, & MacLean, 1989; Suadicani,
Hein, & Gyntelberg, 1993). However, very few
studies have examined the outcome of all-cause
mortality, and those that have, produced conflicting
results. For example, a higher relative mortality risk
was found among elderly men exposed to job strain
(Falk, Hanson, Isacsson, & O'stergren, 1992).
Another study revealed null associations between
job strain and mortality (Eaker et al., 2004), while a
further two showed that low job control but not job
strain was associated with mortality (Amick et al.,
2002; Astrand, Hanson, & Isacsson, 1989).

Other than those conducted on western popula-
tions, very few studies have addressed the health
impacts of psychosocial job characteristics. The
only available prospective report of a group with
Japanese ancestry in Hawail (Reed et al, 1989)
showed a significant inverse association between job
strain and the incidence of coronary heart disease.
In this study, exposure to each job characteristic
was imputed on the basis of job titles in the US, and
possible cultural differences were not considered.
The objective of the present study was to test the
hypothesis that adverse psychosocial job character-
istics are related to mortality in a Japanese
community-based study.

Materials and methods
The Jichi Medical School Cohort Study

The objective of the Jichi Medical School Cohort
Study was to investigate the risk factors of
cardiovascular diseases in Japan. For this purpose,
data of 12,490 Japanese (4911 men and 7579
women) from 12 communities located across Japan
were collected between 1992 and 1995 using a
standardized questionnaire and physical examina-
tion that took place in each community (Ishikawa,
Gotoh, Nago, & Kayaba, 2002). An alumni group
of Jichi Medical School played the leading role in
establishing the cohort, taking full advantage of the
collaboration of local governments of communities
where they worked as medical doctors. The cohort
makes use of data collected through a mass screen-
ing examination programme administered by these

governments. In accordance with the provisions of
the Health and Medical Service Law for the Aged, a
mass screening examination programme concerned
with cardiovascular risk factors has been conducted
in Japan since 1983. The law requires municipal
governments to manage the programme efficiently
and offer it to all residents who are willing to
participate. In each community, the local govern-
ment office invited all potential participants to
participate by sending letters or using public
information. The invitation mentioned that persons
visiting hospitals or clinics because of cardiovascular
diseases did not have to take part in the examination.
Employees offered physical examinations at their
workplace or elsewhere were not necessarily required
to participate. The target subjects varied according to
each community. Residents aged 4069 years were
the subject of the mass screening examination
programme in eight of the 12 communities, those
aged 20-69 years were the subjects in one of the
programmes, those aged 35 years and older (no
upper limit) were the subjects in another, and all
residents (no age limit) were the subjects in the
remainder. Despite these limitations, participants
outwith these defined groups were also allowed to
participate. The overall response rate was 65.4%.
The study population was limited to 3659 male and
3995 female workers with a baseline age of <65 years,
with the aim being to observe the effect of job
characteristics on mortality. We excluded those with a
history of cancer, myocardial infarction, and stroke
(50 men and 52 women). Workers without complete
information on their psychosocial job characteristics
were also excluded (431 men and 612 women). As a
result, the final sample included 3178 men and 3331
women. The age and occupational distribution of the
study population according to sex are displayed in
Box 1; the occupational distribution of the Japanese
working population aged 15 and over in 1995 is also
listed as a reference. The study population included
large numbers of workers engaged in pre-industrial
occupations (farming, forestry or fishery). More than
99% of the participants were employed by companies
with fewer than 300 employees. According to the
Industrial Safety and Health Law and related regula-
tions in Japan, Japanese companies are required to
conduct an annual health check-up of employees. For
those not offered physical examinations at their
workplaces, such as workers with pre-industrial
occupations or those who are self-employed, the mass
screening examination programme is an opportunity
to check their health status. As part of this cohort, we
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Box 1
Age and occupational distributions of the study population at baseline (1992/95), and
occupational distribution of the Japanese working population aged 15 and over in 1995.
Men Women
Jichi Medical Japanese working Jichi Medical Japanese
School population School working
Cohort Study Cohort Study population
Mean age (SD; 51 (10; 18, 65) 51(9; 19, 65)
range)
Occupation n (%)
Managers 756 (23.8) 2,392,924 (6.2) 204 (6.1) 260,930 (1.0)
Professionals/ 142 (4.5) 4,600,529 (11.9) 180 {5.4) 3,406,238 (13.3)
technicians
Clerks 109 (3.4) 4,552,818 (11.8) 299 (9.0) 7,566,977 (29.5)
Sales workers 124 (3.9) 6,131,153 (15.9) 302 (9.1) 3,597,458 (14.0)
Service workers 155 (4.9) 1,826,613 (4.7) 498 (15.0) 3,200,845 (12.5)
Farming, forestry, 1052 (33.1) 2,161,598 (5.6) 1101 (33.1) 1,645,547 (6.4)
or fishery
Security 17 (0.5) 895,068 (2.3) 1{0.0) 42,270 (0.2)
Transportation/ 75 (2.4) 2,260,352 {5.9) 4(0.1) 125,262 (0.5)
communications
Craft workers/ 704 (22.2) 13,491,491 (35.0) 708 (21.3) 5,592,641 (21.8)
labourers
Unclassified 44 (1.4) 216,416 (0.6) 34 (1.0) 174,414 {0.7)
Total 3178 (100.0) 38,528,962 (100.0) 3331 (100.0) 25,612,582 (100.0)

inferred from repeated surveys that changes in
occupation or job position are not frequent in the
rural settings included here (Kayaba. Tsutsumi,
Gotoh, Ishikawa, & Miura, 2005). Some part-time
employees were possibly included in the study
population, but this was not ascertained.

Endpoint

We collected mortality data using the Cause-of-
Death Register at the public health centre in each
community with permission of the Agency of
General Affairs and the Ministry of Health, Labour,
and Welfare. We were able to ascertain the endpoint
of all participants who died between the date of their
health examination and the end of 2002.

Psychosocial job characteristics

Job characteristics were derived at baseline using
a Japanese version of the demand-control ques-

tionnaire from the WHO-MONICA Psychosocial
Study Questionnaire (Uehata, 1993). The psycho-
metric properties of the questionnaire have been
reported elsewhere (Tsutsumi, Kayaba, Tsutsumi, &
Igarashi, 2001). The job characteristics studied were
job control and psychological demands and were
defined on two scales. Job control was defined as the
sum of two subscales given equal weight: (1) skill
discretion, measured by four parameters (possibility
for learning new things, skills required by the job,
requirement for creativity, and the repetitious
nature of the work) and (2) autonomy for decision
making, measured by two parameters (right to make
one’s own decisions and freedom to choose the
manner in which the work is performed). The
second scale, psychological job demands, was
defined by five parameters (speed in completing
work, degree of difficulty of the work, excessive
workload, insufficient time allowed to complete the
work, and conflicting demands). All questions were
scored on a Likert scale of 1-4. Cronbach’s
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