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Occupational Class and Exposure to Job Stressors among Employed Men and
Women in Japan

BACKGROUND: The relationship between occupational class and exposure to job stressors among
employed men and women in Japan remains unclear.
METHODS: Data of 16,444 men and 3,078 women were analyzed. The information was obtained from
answers to a questionnaire distributed among employees of nine companies in Japan between 1996
and 1998 (average response rate, 85%). The International Standardized Classification of Occupations
was used to classify respondents into eight occupational categories. The Job Content Questionnaire
was used to measure job demands, job control, worksite support, and job insecurity. The associations
between occupational class and job stressors, as well as job strain, were examined controlling for age,
education, marital status, chronic medical condition, and personality traits, such as neuroticism and
extraversion.
RESULTS: Men and women in high-class occupations (e.g., managers and professionals) had signifi-
cantly greater job control, while job demands and worksite social support were not greatly different
among occupations. A clear occupational class gradient in job insecurity was observed in women. A
greater prevalence of high job strain was observed in low-class occupations compared to high-class
occupations in both men and women. The occupational class gradient in job strain was greater for
women. These patterns did not change after controlling for other covariates.
CONCLUSION: The present study suggests an occupational class gradient in job strain for employed
men and women in Japan. Japanese women workers may have a greater occupational class gradient
in job strain and job insecurity than men.
J Epidemiol 2004;14:204-211.
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parts producer. Only full-time employees were invited to partici-
pate in the study. At four study sites, all full-time employees were
invited. At three other sites, full-time employees who participated
in health checkups within a certain period were invited. At one
site, full-time employed men who had participated in health
checkups were invited. At another site, all supervisors and man-
agers were invited. A questionnaire was distributed by mail with a
letter of invitation explaining the objectives and procedure of the
study to a total of 29,417 eligible subjects between April 1996
and May 1998. The subjects were asked to complete the question-
naire at the worksite or at home and return it in a thick envelope
with their written consent to participate to occupational health
division. Information on their IDs was also collected for a future
linkage with medical records. A total of 25,104 questionnaires
were returned. The average response rate was 85%, ranging from
73% to 100% at most study sites, with an exception (43%) at one
site. We excluded 3,026 responses from one study site collected
during the health checkups between June 1997 and November
1997 because the questionnaire that was distributed during that
period lacked a part of the JCQ scales due to an editorial mistake.
In addition, 2,421 respondents were excluded because of at least
one missing response for variables relevant to the study.
Furthermore, a small number of respondents (n=135) who report-
ed their occupation as farming or in a miscellaneous category
were excluded from the following analyses. The data from 19,522
respondents (16,444 men and 3,078 women) were analyzed.

Classification of occupation
The ISCO88 classifies and ranks occupations according to the
levels of skills required and education needed to perform a partic-
ular occupation.11 Legislators and managers were ranked the high-
est, followed by professionals, technicians, clerks, service and
sales workers, craft and related trade workers, and machine opera-
tors and assemblers. Laborers were ranked the lowest.
Respondents were asked to briefly describe their job titles and
their most important roles at work, as well as to select their occu-
pation from a multiple-choice question. Based on the descriptions,
a four-digit occupational code was entered from the ISCO88 by
trained raters under the supervision of researchers (TH, NK). In
this study, the first digit of the ISCO88 occupation code (except
for military and agricultural/fishery occupations) was used to
determine eight occupation categories: managers, professionals,
technicians, clerks, service and sales workers, craft and related
trade workers, machine operators and assemblers, and laborers. A
thorough review of the respondent's description and coding
revealed a problem with this procedure: a number of respondents
who rated themselves as having managerial occupations (a section
chief or a higher position) in the multiple-choice question regard-
ing occupation did not mention their positions as managers in the
description section. Thus, their occupations were assigned as
"managers" when the respondents selected "managers" in the
multiple-choice question. A total of 430 respondents (2% of the
total) returned a blank response to the question requiring a
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A clear gradient of health status has been observed across
employment grades or occupational classes.1 One possible expla-
nation of the occupational-class gradient of health status among
workers is the psychosocial work environment, particularly job
strain2 defined as the combination of greater job demands and
lower job control (i.e., decision-latitude).1 A recent cross-national
comparison of perceived health and physical functioning in men
and women civil servants in Japan, the United Kingdom, and
Finland found that, for men, the association between employment
grade and health status was weaker in Japan than in the other two
countries.3 For women, the association was inconsistent between
the two survey sites in Japan, and almost no association was
observed at one of the sites.3 Similarly, in contrast to previous
Western findings, greater coronary heart disease risk factors4 and
lower leisure-time physical activity were observed among men in
high-class occupations in Japan.5 A weaker or inconsistent associ-
ation between occupational class and health status in these
Japanese samples may come from a less-clear association
between occupational class and exposure to adverse psychosocial
factors at work, such as job strain.

Research on occupational class and exposure to job stressors is
limited in Japan. It has been reported that job control was greater
and job strain was lower in managers and white-collar workers
than in blue-collar workers or vehicle operators among Japanese
men,6-8 consistently with previous observations in Western coun-
tries,1,9 while the patterns for social support at work were inconsis-
tent.6,8 However, in most previous studies, only dichotomous cate-
gories of occupation, such as managers vs. other workers, or
white-collar vs. blue-collar workers, were used.6-8 Among women,
research on this topic is quite limited in Japan. A previous study7

found greater job strain among blue-collar workers than among
white-collar workers. Another study indicated that the relation-
ship between occupation and job stressors was less clear among
women employees of a computer company.10

The objective of the present study is to clarify the occupational
class gradient of exposure to job stressors in Japanese men and
women with a greater variety of occupational categories and a
large sample of workers from multiple companies/organizations.
We employed the 1988 version of the International Standardized
Classification of Occupations (ISCO88)11 and an internationally
standardized self-report measure of psychosocial job stressors
(JCQ).12 We examined the association controlling for personality
traits (neuroticism and extraversion) which have been shown to
have an effect on the reporting of job strain.13

METHODS

Subjects
Nine companies or factories located in the Kanto (east coast) and
Chubu (central Japan) regions were selected by collaborators and
agreed to participate in the study. They included a light-metal fab-
ricator, three electrical manufacturers, two steel manufacturers, a
heavy-metal manufacturer, an automobile company, and a car
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ality trait expressed.

Statistical analysis
The associations of occupational class and job stressors were
examined separately by gender. First, average scores of the five
job stressors were compared among the eight occupational cate-
gories using one-way analysis of variance (ANOVA) or multi-
variate ANOVA controlling for the covariates to test the signifi-
cant difference. The linear trend was also examined. The percent
of variance of each job stressor score explained by occupation
was calculated as the ratio of the sum-of-the-square for occupa-
tion to that for residuals in a multivariate ANOVA. Second, the
proportion of those in the high job strain group was compared
among occupations (Chi-square test). A multiple logistic regres-
sion analysis of the high job strain group was conducted on occu-
pation controlling for the covariates. The estimated prevalence
odds ratios (ORs) of the high job strain group and its 95% confi-
dence intervals (CIs) were calculated taking managers as a refer-
ence group for men and a combined category of managers and
professionals as a reference for women because of the small num-
ber of female managers. The p value of significance was set as
0.05 or less. These analyses were conducted using a statistical
package, SPSS® 11.0J (SPSS, Inc., Chicago, IL, USA).

Ethics
The Human Subjects Committee of Gifu University School of
Medicine, Japan, approved the recruitment, consent, and field
procedures before the survey was conducted.

RESULTS

Table 1 shows the distribution of the covariates by occupations.
The averages and standard deviations of job stressor scores were
32.8 (5.2) for job demands, 67.4 (10.9) for job control, 10.8 (2.2)
for supervisor support, 11.2 (1.6) for coworker support, and 6.7
(1.7) for job insecurity among men. Those values were 31.4 (5.2)
for job demands, 58.9 (10.4) for job control, 10.5 (2.4) for super-
visor support, 11.0 (1.7) for coworker support, and 7.0 (2.0) for
job insecurity among women.

For men and women, the scores for five job stressors were sig-
nificantly different among occupational categories (Table 2).
Those in high-class occupations (such as managers and profes-
sionals) reported greater job control than those in low-class occu-
pations (such as machine operators and laborers) in men and
women. To a lesser extent, those in high-class occupations had
greater scores of job demands, supervisor support, and coworker
support and a lower score of job insecurity than those in low-class
occupations. The differences in supervisor support and job inse-
curity were slightly greater in women than in men. The patterns
did not change after controlling for the covariates, while the linear
trend for job demands was no more significant in women. The
proportion of variance explained by occupations using multivari-
ate ANOVA was 12.1% and 13.1% for job control in men and
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description of their occupation. The occupations of these respon-
dents were classified based on their response to the multiple-
choice question. As noted above, a small number of respondents
(n=135) who reported their occupation as agricultural or miscella-
neous or who did not report any information on occupation were
excluded from the analyses.

Assessment of job stressors
The questionnaire included the following JCQ scales to assess job
stressors: five-item psychological job demands scale, nine-item
job control (job decision-latitude) scale, four-item supervisor sup-
port scale, four-item coworker support scale, and four-item job
insecurity scale.12,14 Each question was asked using 4 response
options and item scores were weighted and summed up to calcu-
late a scale score. High scale scores (the range of score) indicate a
greater quantitative workload (12-48), greater learning opportuni-
ty and influence at work (24-96), greater social support from
supervisors (4-16) and from coworkers (4-16) in the workplace,
and greater job insecurity (4-17), respectively. The Japanese ver-
sion of these scales has shown acceptable levels of reliability and
validity in previous studies.15,16 Cronbach's alpha reliability coeffi-
cients for the scales ranged from 0.61 to 0.89 for men and from
0.65 to 0.87 for women. In addition, the scales showed factor-
based validity, with distributions of the scale scores across age
groups and occupations being in the expected direction.15

Operationally, a group with a high degree of job strain was
defined as follows. First, the respondents were dichotomized in
terms of scores for job demands or job control using an average
for each gender group. Respondents with high job demands and
low job control were defined as the group with high job strain.

Other covariates
Other covariates consisted of age, education, marital status,
chronic medical condition, personality traits, and survey site. Age
was classified into three groups, 18-34 years old, 35-44 years old,
and 45 years old or older. Education was classified into three
groups, i.e., less than high school graduates, high school gradu-
ates, and college graduates or higher. Marital status was classified
into three groups: currently married, never married, and previous-
ly married. The subjects were categorized as having a chronic
medical condition (any circulatory disease, cancer, gastrointesti-
nal disease, or muskeloskeletal problems) for which they were
currently receiving medical treatment. Neuroticism and extraver-
sion were measured using scales from the short version of
Eysenck's Personality Questionnaire Revised (SEPQ-R).17 Each
scale consisted of 12 items with a yes/no response yielding a total
score of 0-12; a high score reflects the degree of nervousness or
anxiety experienced by the respondent for neuroticism or the
degree of participation and interaction with others in social situa-
tions for extroversion. The Japanese version of SEPQ-R was
proven to be reliable and valid.18 Respondents were classified
according to their scores into three groups of equal sizes, i.e.,
high, medium, and low, depending on the degree of each person-
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women, respectively; 2.0% for supervisor support in women;
5.0% for job insecurity in women; and, otherwise, 0.4-0.8%.

The proportion of those in the high job strain group was signifi-
cantly different among occupations in men (p<0.001), with a
greater proportion in low-class occupations (Table 3). Men in
low-class occupations showed a significantly greater prevalence
OR of being in the high job strain group. A similar pattern was
observed for women, while female service workers and machine
operators had a higher prevalence OR of having high job strain.

DISCUSSION

The present study revealed a clear occupational class gradient in
exposure to low job control and high job strain among employed
men and women in Japan with a greater risk of exposure to low
job control and high job strain in low-class occupations. This pat-
tern is consistent with previous findings of the United States
Quality of Employment Survey2 and the Whitehall II study in the
United Kingdom1 and with previous findings in Japan.6-8,10 The
present study showed that about 12-13% of the variance in the job
control score was explained by occupation and that less than 1%
of that in the job demands score was explained by occupations
among men or women. On the other hand, a total of 14% and 1%
of the variance in job control and job demands, respectively, were
explained by occupations classified by the same method (using
the first-digit ISCO88 coding) in the JACE study in European
countries.19 The association between occupational class gradient
and job strain or job control seems equal to or only slightly small-
er in Japan than that in Western countries.

The observed occupational class gradient of job strain does not
fully explain a previous observation of greater coronary heart dis-
ease risk factors4 among managers in Japan. Job strain has been
shown to be associated with fewer leisure-time physical activities
in previous studies in Japan.20,21 However, using the same sample,
we previously reported fewer leisure-time physical activities both
in high-class occupations and low-class occupations.5 This appar-
ent discrepancy may be attributable to other work-related factors,
such as greater job commitment among managers.5 Such work-
related factors other than job strain, associated with deteriorated
health behaviors, such as fewer leisure-time physical activities,
may attenuate the occupational class gradient of health due to job
strain in Japanese workers.

Women in our sample had a greater prevalence OR of high job
strain associated with being in low-class occupations than men. In
addition, job insecurity was greater in low-class occupations
among women workers. Recent studies have shown that job inse-
curity is also associated with poor health.22,23 Females are fre-
quently employed in support roles.20 Furthermore, they are
assumed to have more job mobility than men in Japan because
they bear a larger share of childcare responsibilities that men do
and might have to change or give up jobs as a result. Women in
low-skill occupations may feel that their positions are often unsta-
ble. The occupational class difference in job strain and job insecu-
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scale may result in an underestimation of the association between
occupational class and exposure to job insecurity. Other measures
of a similar construct with a better reliability should be used to
replicate the findings, such as a job future ambiguity scale.
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