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Abstract

Occupational factors and mortality were assessed in the Japan Collaborative Cohort Study for evaluation of
cancer. Overall an elevated risk of death from all causes, all cancers and circulatory disease, particularly in
males, was found for those who were unemployed or to a lesser extent, self-employed. Certain cancers also
showed links. There was no difference in the risk of total death or death due to cancers between office workers
and manual workers. However, manual workers of both sexes have a decreased risk of death due to colon cancer
and of breast in females. In males, rotating shift work increased risk of total death and ischemic heart diseases.
Slight increase overall with dusty and noisy environments, perceived stress linked with IHD and CVD.
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Introduction

Occupation and its related factors are recognized as
major determinants of various health outcomes. These
relationships are traditionally considered to be underpinned
by hazardous environment including occupational
exposure to noise, dust, and toxic chemical substances.
These findings have contributed to improvement in
occupational safety and hygiene. In addition, recently,
attention has focused on the workplace as a potential source
of stress that might contribute not only to mental
disturbances but also to physical health problems, such as
cardiovascular and cerebrovascular disease. Furthermore,
associations between occupational factors and health
outcomes are seen with differences in socioeconomic
status, which is of relevance to the design of prevention
strategies and health policies.

Materials and Methods

In this section, we examine the association between
occupational related factors and several health outcomes
using the JACC study data in order to show the brief sketch
of the impact of occupational factors on health.

Results

Type of employment (Table 1)
In the present analyses, compared with employed

workers, people in other categories including part-time
workers, self-employed workers, unemployed people, and
full-time homemakers, generally have higher risk of total

death and death due to cancers. For total death, the HR
was 1.08 in part-time male, 1.14 in self-employed male,
1.59 in unemployed male, 1.18  in self-employed female,
1.15 in housewife female, and 1.49 in unemployed female.
For all cancers, HR was 1.13 in self-employed males,
1.29 in unemployed males, 1.25 in self-employed females,
and 1.24 in housewife females. In addition, death due to
ischemic heart disease (HR=1.64 in males),
cerebrovascular disease (HR=1.58 in males), and several
sites of cancers, including the esophagus (HR=1.98 in
males), stomach (HR=1.35 in males), liver (HR=1.84 in
males), pancreas (HR=3.08 in females), and lung
(HR=2.13 in females) were more likely to have occurred
among the unemployed people.

Type of job
There was no difference in the risk of total death or

death due to cancers between office workers and manual
workers. However, manual workers of both sexes have a
decreased risk of death due to colon cancer (HR=0.59 in
males and HR=0.57 in females), and manual female
workers also showed decreased risk of death due to breast
cancer (HR=0.41). In contrast, manual male workers
demonstrated an increased risk of death due to stomach
cancer (HR=1.49).

Shift work
     In this analysis, rotating shift work increased risk of
total death in males (HR=1.12) but fixed-night work did
not. Rotating shift work particularly increased the risk of
death due to ischemic heart diseases in males (HR=1.76,
95% CI: 1.34, 2.33). No association was detected between
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Table 1. Continued.  Age-adjusted Hazard Ratios and 95% Confidence Intervals(95% CI) According to
Occupational Factors in Males

                        Person          Gall bladder cancer          Pancreas cancer            Lung cancer          Prostate cancer
             -years         No     HR(95%CI)           No      HR(95%CI)    No     HR(95%CI)        No    HR(95%CI)

Type of employment
employed 190,821 9 1.00 35 1.00 139 1.00 19 1.00
part time 9,657 3 3.06 (0.80, 11.6)+ 0 NA 22 1.44 (0.91, 2.28) 2 0.71 (0.16, 3.11)
self-employed 181,935 17 0.91 (0.38, 2.17) 73 1.28 (0.82, 1.97) 277 1.13 (0.91, 1.41) 45 0.90 (0.50, 1.62)
housewife 485 0 NA 1 5.43 (0.73, 40.1)* 1 1.25 (0.17, 8.97) 1 4.82 (0.63, 36.6)
unemployed 73,648 30 2.05 (0.84, 5.02) 38 0.86 (0.50, 1.48) 208 1.12 (0.87, 1.45) 57 1.15 (0.62, 2.12)
others 25,593 3 0.83 (0.21, 3.29) 20 1.63 (0.89, 2.99) 58 1.17 (0.84, 1.62) 10 0.99 (0.43, 2.26)

Type of jobs(1)
office work 83,528 7 1.00 21 1.00 82 1.00 12 1.00
manual work 255,472 17 0.56 (0.23, 1.37) 83 1.01 (0.62, 1.64) 338 1.07 (0.83, 1.36) 46 0.97 (0.51, 1.85)
others 30,181 2 0.31 (0.05, 1.72) 11 0.74 (0.33, 1.63) 61 1.18 (0.82, 1.70) 9 1.00 (0.38, 2.65)

Type of jobs(2)
sedentary work 112,511 12 1.00 37 1.00 141 1.00 28 1.00
sedentary and standing 73,055 9 0.91 (0.37, 2.23) 25 0.99 (0.58, 1.68) 100 0.96 (0.74, 1.26) 15 0.95 (0.50, 1.83)
standing position 25,166 3 0.85 (0.23, 3.08) 4 0.45 (0.16, 1.27) 30 0.86 (0.58, 1.29) 8 1.34 (0.61, 2.97)
moving 214,361 25 0.66 (0.31, 1.39) 79 0.90 (0.58, 1.38) 372 1.06 (0.86, 1.31) 59 1.19 (0.72, 1.94)

Shift work
mainly daytime 353,693 42 1.00 122 1.00 560 1.00 91 1.00
mainly night 21,986 2 1.06 (0.23, 4.86) 7 0.96 (0.43, 2.16) 27 0.88 (0.59, 1.33) 7 0.90 (0.39, 2.04)
alternate night day 43,874 3 0.83 (0.25, 2.73) 16 1.29 (0.76, 2.19) 47 0.84 (0.62, 1.14) 10 1.01 (0.52, 1.97)

Working settings
mainly indoor 160,778 15 1.00 53 1.00 236 1.00 34 1.00
mainly outdoor 202,561 31 1.24 (0.65, 2.36) 76 0.95 (0.66, 1.37) 339 0.95 (0.80, 1.13) 60 1.26 (0.82, 1.96)
alternate 83,468 3 0.34 (0.09, 1.18)+ 36 1.24 (0.81, 1.90) 108 0.82 (0.65, 1.04) 25 1.52 (0.90, 2.56)

Dust  at workplace
no 206,074 20 1.00 67 1.00 294 1.00 50 1.00
yes 114,344 12 1.31 (0.63, 2.69) 37 1.09 (0.72, 1.63) 154 1.09 (0.90, 1.33) 24 1.03 (0.63, 1.69)

Perceived noise exposure at workplace
no 205,421 20 1.00 61 1.00 295 1.00 56 1.00
yes 111,177 12 1.46 (0.70, 3.04) 39 1.31 (0.87, 1.98) 144 1.07 (0.87, 1.32) 21 0.89 (0.53, 1.49)

Stress for human relationships
no 209,040 22 1.00 69 1.00 305 1.00 53 1.00
yes 112,005 9 1.12 (0.49, 2.55) 32 0.93 (0.60, 1.46) 140 1.06 (0.86, 1.31) 26 0.84 (0.51, 1.38)

Job control
no 65,037 3 1.00 20 1.00 94 1.00 11 1.00
yes 284,267 32 1.93 (0.58, 6.35) 99 0.94 (0.58, 1.53) 412 0.84 (0.67, 1.05) 81 1.18 (0.62, 2.23)

*, p<0.05; +p<0.10   NA: not applicable

shift work and any site of cancer.

Working settings
     Working setting, that means mainly indoor, mainly
outdoor, or alternate both, is similar in nature to “type of
jobs” in this questionnaire, and showed similar results.
There was no difference in the risk of total death or cancers
between the groups of working settings. Men who worked
mainly outdoor had decreased risk of death due to ischemic
heart disease than those who worked mainly indoor
(HR=0.74, 95% CI: 0.60, 0.92). In contrast, indoor
workers showed lower risk of death due to liver cancer in
male (HR=0.68, 95% CI: 0.52, 0.89).

Dust and noise at work place
The slightly higher risks of total death were observed

among the men who indicated their workplace is dusty or
noise than those who did not. The HR of total death was
1.12 among the male who indicated their workplace was
dusty and 1.07 among the male who indicated their
workplace was noisy. No association was observed
between dust and noise in occupational environment and
cancers. Unacquainted association between noisy
workplace and rectum cancer was observed in males
(HR=1.55. It is supposed that respiratory diseases are

linked to occupational dust, women only who indicated
their work place was dusty had marginally increased risk
of death due to lung cancer (HR=1.47). There was no
association between dusty and noisy workplace and
ischemic heart disease and cerebrovascular disease.

Stress for human relationships and job control
In the present analyses showed that the men who

reported their perceived stress related to human
relationships is high had a higher risk of death due to
ischemic heart disease (HR=1.32, 95% CI: 1.03, 1.69)
and cerebrovascular diseases (HR=1.25, 95% CI: 1.04,
1.49) than those who did not. In addition, in the present
analyses, women who reported their perceived stress for
human relationships is high had a higher risk of death due
to multiple myeloma and malignant plasma cell neoplasms
(HR=3.98), men who reported their job control was high
had a higher risk of death due to stomach cancer
(HR=1.34), and women who reported their job control
high had lower risk of death due to liver cancer (HR=0.56).

Discussion

Type of employment
A number of previous studies reported inequalities in
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morality and morbidity between social and occupational
classes. However, differences in mortality and morbidity
between employment statuses have not received much
attention. In the present analyses, employed worker were
generally healthier than people in other categories
including part-time workers, self-employed workers,
unemployed people, and full-time homemakers. This is
often described in epidemiological studies in which
workers are more likely to be healthy than general
population, known as “healthy worker effect”. This is
supported by the fact that total death, death due to ischemic
heart disease, cerebrovascular disease, and several cites
of cancers, including esophagus, stomach, liver, pancreas,
and lung are more likely to be occurred among the
unemployed people. Although the present results showed
no difference in the risk of death due to cerebrovascular
disease between employed and self-employed workers,
the detail of the association between self-employed worker
and a lower risk of cerebrovascular disease is previously
reported elsewhere (Fujino et al., 2005).

Type of job
The risk of colon cancer in both sexes and that of breast

cancer in females were decreased among the manual
workers compared with the office workers. Probably,
physical activity partly explain these links, since manual

workers should be physically active than office workers
(Larsson et al., 2006). The increased risk of death due to
stomach cancer in manual male workers is partly due to
the fact that stomach cancer is more prevalent in those
with a low-socioeconomic status (Fujino et al., 2002).

Shift work
Shift work is one of the major concerns for public

health in respect to occupational health policy. Previous
studies reported that some type of shift work increase the
risk of several diseases, particularly, cardiovascular
diseases, and cancers in breast (O’Leary et al., 2006,
Schernhammer et al., 2006) and colon(Schernhammer et
al., 2003). The present analysis showed that rotating shift
work increased the risk of total death in males. In addition,
rotating shift work increased the risk of death due to
ischemic heart diseases in males, which is fully described
elsewhere(Fujino et al., 2006). Although the present
analysis showed no increased risk of death due to prostate
cancer, the detail analyses accounting for several
confounding factors reported the increased risk of prostate
cancer (Kubo et al., 2006).

Working settings
Outdoor workers had the decreased risk of death due

to ischemic heart disease than indoor workers, which is

Table 1. Continued.  Age-adjusted Hazard Ratios and 95% Confidence Intervals(95% CI) According to
Occupational Factors in  Females

        Person   Gall bladder cancer    Pancreas cancer        Lung cancer         Breast cancer         Cervical cancer
        -years     No   HR(95%CI)     No   HR(95%CI)     No   HR(95%CI)    No   HR(95%CI)     No   HR(95%CI)

Type of employment
employed 102,974 5 1.00 6 1.00 10 1.00 10 1.00 5 1.00

part time 69,289 6 1.55 (0.47, 5.12) 7 1.56 (0.52, 4.67) 8 1.11 (0.43, 2.82) 10 1.60 (0.66, 3.87) 1 0.26 (0.03, 2.27)
self-employed 128,425 10 1.09 (0.36, 3.31) 21 1.95 (0.77, 4.92) 35 1.83 (0.89, 3.76)+ 17 1.84 (0.83, 4.10) 4 0.60 (0.15, 2.36)
housewife 210,309 15 0.93 (0.32, 2.66) 57 2.69 (1.13, 6.37)* 73 2.09 (1.05, 4.13)* 26 1.60 (0.75, 3.43) 8 0.63 (0.19, 2.07)
unemployed 138,843 34 1.96 (0.67, 5.70) 75 3.08 (1.25, 7.55)* 83 2.13 (1.04, 4.38)* 20 2.17 (0.90, 5.21)+ 8 0.75 (0.19, 2.97)
others 36,079 5 1.74 (0.47, 6.33) 13 3.51 (1.29, 9.55)* 14 2.18 (0.94, 5.06)+ 2 0.77 (0.16, 3.59) 2 0.85 (0.15, 4.77)

Type of jobs(1)
office work 62,722 3 1.00 10 1.00 16 1.00 11 1.00 1 1.00
manual work 217,407 17 1.37 (0.39, 4.81) 31 0.70 (0.34, 1.46) 40 0.58 (0.32, 1.06)+ 16 0.41 (0.19, 0.92)* 8 2.52 (0.31, 20.5)
others 97,844 14 1.94 (0.51, 7.39) 25 0.79 (0.35, 1.76) 29 0.72 (0.36, 1.40) 7 0.46 (0.16, 1.31) 5 3.19 (0.34, 29.7)

Type of jobs(2)
sedentary work 150,155 17 1.00 32 1.00 38 1.00 10 1.00 10 1.00
sedentary/standing 103,939 13 0.86 (0.40, 1.87) 29 1.22 (0.71, 2.09) 31 0.95 (0.57, 1.57) 15 2.77 (1.19, 6.41)* 2 0.23 (0.05, 1.13)+

standing position 33,561 2 0.43 (0.09, 1.89) 9 1.22 (0.57, 2.59) 4 0.39 (0.13, 1.11)+ 6 3.00 (1.06, 8.42)* 2 0.73 (0.15, 3.43)
moving 242,629 25 0.69 (0.34, 1.37) 65 1.18 (0.73, 1.89) 81 0.96 (0.62, 1.47) 25 1.99 (0.89, 4.42)+ 9 0.41 (0.15, 1.11)+

Shift work
mainly daytime 465,765 49 1.00 111 1.00 137 1.00 51 1.00 18 1.00
mainly night 14,107 2 1.15 (0.26, 5.01) 7 1.34 (0.60, 2.98) 3 0.67 (0.20, 2.17) 1 0.58 (0.07, 4.28) 0 NA
alternate 36,077 6 1.41 (0.60, 3.33) 10 0.94 (0.48, 1.80) 7 0.60 (0.28, 1.30) 4 1.02 (0.36, 2.84) 3 2.05 (0.60, 7.06)

Working settings
mainly indoor 299,571 32 1.00 58 1.00 74 1.00 37 1.00 13 1.00
mainly outdoor 168,749 17 0.70 (0.38, 1.31) 63 1.38 (0.95, 2.01)+ 58 1.03 (0.71, 1.48) 20 0.88 (0.49, 1.56) 7 0.85 (0.32, 2.23)
alternate 80,944 13 1.18 (0.60, 2.30) 20 0.94 (0.56, 1.59) 21 0.77 (0.47, 1.28) 7 0.66 (0.28, 1.51) 5 1.31 (0.45, 3.80)

Dust  at workplace
no 287,478 28 1.00 74 1.00 70 1.00 39 1.00 14 1.00
yes 102,649 13 1.30 (0.66, 2.54) 22 0.93 (0.58, 1.51) 34 1.47 (0.97, 2.23)+ 3 0.21 (0.06, 0.68)** 3 0.58 (0.16, 2.04)

Perceived noise exposure at workplace
no 289,537 28 1.00 78 1.00 77 1.00 28 1.00 16 1.00
yes 94,142 13 1.67 (0.84, 3.30) 13 0.61 (0.33, 1.11) 25 1.22 (0.76, 1.94) 13 1.38 (0.71, 2.71) 2 0.39 (0.08, 1.71)

Stress for human relationships
no 276,365 35 1.00 72 1.00 74 1.00 32 1.00 11 1.00
yes 120,062 7 0.51 (0.21, 1.19) 21 0.63 (0.37, 1.05)+ 24 0.90 (0.55, 1.48) 10 0.56 (0.27, 1.19) 8 1.77 (0.66, 4.70)

Job control
no 77,508 7 1.00 16 1.00 26 1.00 5 1.00 6 1.00
yes 367,168 43 1.18 (0.52, 2.65) 100 1.09 (0.64, 1.87) 97 0.68 (0.44, 1.06)+ 44 1.83 (0.72, 4.66) 13 0.44 (0.16, 1.18)

**, p<0.01; *, p<0.05; +p<0.10   NA: not applicable
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similar to the result of type of jobs, as people who are
physically active have lower risk of ischemic heart disease
than those who are sedentary (Noda et al., 2005). The
risk of death due to liver cancer in males was lower among
the indoor workers than the outdoor workers, which is
supposed to be due to some sort of biases. For example,
sources of bias might be the hiring procedure of the
workplace or the worker’s estimate of their own ability to
tolerate outdoor working. Another source of selection bias
might be the workers’ giving up outdoor working because
of health problems.

Dust and noise at work place
Dust and noise may be a proxy of occupational

environmental conditions at work places. Men who
indicated their work place is noisy or dusty had slightly
higher risks of total death than men who did not. It is
supposed that respiratory diseases are linked to
occupational dust, and only women who indicated their
work place was dusty had marginally increased risk of
death due to lung cancer (HR=1.47). Although the present
analyses did not show the association between noise
exposure at work and cerebrovascular disease, we
previously reported that perceived noise exposure at work
increased the risk of death due to intracerebral
haemorrhage, but not subarachnoid haemorrhage, or
cerebral infarction (Fujino et al., 2007).

Stress for human relationships and job control
Recent studies reported individual’s perceived stress

may affect human health in various ways via hormonal
secretion, immune system, and autonomic nervous
regulation. It has been reported circulatory disorders are
particularly affected by perceived stress, which is
consistent with the present analyses that showed the
association between stress related to human relationships
and death due to ischemic heart disease and
cerebrovascular disease in men. The detail analyses of
the link between perceived mental stress and
cardiovascular diseases were previously reported
elsewhere (Iso et al., 2002).

Conclusion

The present analyses confirmed that occupational
related factors associated with various health outcomes,
which is basically consistent with most of the results of
the many previous reports. Exploration of the association
between occupational factors and health outcomes may
useful not only for investigation the biomechanical cause
of diseases but also for improvement in policies related
to occupational safety and health.
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