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Abstract. The objective of this study was to examine
educational levels and employment status as inde-
pendent determinants of overall and cause-specific
mortality in a Japanese population. Participants were
4,301 men and 6,780 women in a multi-center com-
munity-based prospective study, and data of the
baseline survey was collected between 1992 and 1995.
The participants were followed up until December 31,
2002 (the average follow-up period was 9.17 years).
Early termination of education was associated with
an increased risk of mortality from all causes for both
men and women. This tendency was more prominent
in women aged 59 and younger (hazard ratio
(HR) = 3.82, 95% confidence interval (CI): 1.18–
12.34), after adjusting for confounding factors using
the Cox proportional hazard models. Similar trends

were shown for men; specifically, cardiovascular dis-
ease mortality for all men was increased by early
termination of education (HR = 2.97, 95% CI: 1.17–
7.52) compared to later termination. For employment
status, unemployed men showed increased mortality
from all causes compared to white-collar workers
(HR = 1.51, 95% CI: 1.00–2.28). Female farmers
and forestry workers showed reduced mortality from
all causes compared to white-collar workers
(HR = 0.55, 95% CI: 0.33–0.93). Male farmers and
forestry workers also showed reduced mortality from
cardiovascular diseases compared to white-collar
workers (HR = 0.34, 95% CI: 0.14–0.82). Educa-
tional level and employment status may affect mor-
tality for Japanese women and men.
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Introduction

One of the most reproducible demographic findings
in modern societies is the inverse association between
socio-economic status and mortality [1–5]. Several
different indicators of socio-economic status have
been investigated, including educational attainment,
occupational class or employment status, income
level, and indices based on the characteristics of res-
idential areas [6–8].

Japanese society is generally believed to have less
inequality of wealth than other developed countries.
However, recent geographical analyses have shown
that socio-economic status in municipalities is
strongly related to regional variations in health levels,
indicating higher mortality from all causes in areas of
lower socio-economic status [9]. On the other hand, a
recent study in Japan showed a lower impact of so-
cio-economic inequality on regional mortality for
coronary heart diseases and higher cancer mortality
in urban areas [10]. Although most Japanese studies

on socio-economic inequalities in mortality have re-
lied on geographical analyses [11], a few recent
studies have reported that individual educational
levels were associated with mortality: individuals with
lower levels of education had an increased overall risk
of death among elderly populations [12] and among
men in rural areas [13]. However, this Japanese
individual data was limited to elderly populations or
populations of men only. Furthermore, unemploy-
ment status is another important index that has a
great impact on health, increasing mortality rates,
and the incidence of physical and mental illness [14].
There have been few studies in Japan that have
examined the effects of unemployment status on
mortality using individual data.

The objective of the present study was to examine
whether educational levels and employment status
were associated with mortality from all causes and
cause-specific mortality for Japanese women and men
from a wide range of age groups. While equality of
access to education has been achieved in a number of
countries since World War II, women’s possibilities
for education have never been equivalent to those of
men [15]. In addition, a previous study has shown a
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stronger association between mortality rates and
socio-economic status for men than for women [9].
Therefore, there would appear to be gender differ-
ences in the ways that educational levels and
employment status are associated with mortality.

Methods

The present study was initiated in 1992 as a com-
munity-based cohort study (the Jichi Medical School
Cohort Study) on cardiovascular diseases in Japan.
Data of the baseline survey were collected between
1992 and 1995. Ultimately 12,490 Japanese (4,911
men and 7,579 women) from 12 communities across
Japan participated [16]. These 12 communities were
from rural, sparsely populated areas of Japan. The
mean population density (population per 1 km2 of
total land area) for the 12 communities was 198.1
(range 7.1–1018.9) and the nationwide average was
631.0 (SD = 1077.6) in 1995 [17]. In this study,
individual income levels could not be obtained.
However, according to a financial capability index
[17], the mean for the 12 communities was 0.29
(range = 0.08–0.68) and that for municipalities in
Japan was 0.49. This index indicates the economic
level of a local municipality and was calculated as a
mean of the standard financial revenues divided by
the standard financial needs for the previous 3 years
(1993–1995). The financial indices for the 12 com-
munities were skewed toward low values.

The Health and Medical Service Law for the Aged
of 1983 requires municipal governments to manage
an efficient mass screening examination program
concerned with the risk factors for cardiovascular
diseases. The target subjects vary from community to
community. In some communities all residents are
included, while in others only those who are not of-
fered physical examinations at their workplace or
elsewhere are included, including recipients of
Japan’s National Health Insurance System. Residents
aged 40–69 years were invited to participate in a mass
screening examination conducted in 8 of the 12
communities. Of the remaining four communities,
one invited those aged 35 years and older to partici-
pate, and the other three invited adults in other age
groups as well. This resulted in people other than
those in the above-defined age groups also being
included in the database. The overall response rate
was 65.4%. Each prospective candidate signed a
consent form to participate in the study.

Participants who reported a previous history of
cancer (38 men, 103 women), ischemic heart disease
(131 men, 152 women), or stroke (62 men, 51 women)
were excluded from the analyses to avoid prognostic
effects. A total of 4,301 men and 6,780 women
remained.

Mortality data from the date of entry to December
31, 2002, was collected from the Cause-of-Death

Register at public health centers in each community
with permission of the Agency of General Affairs and
the Ministry of Health, Labor, and Welfare. Infor-
mation on the cause of death was coded for the
deceased participants using the 10th revision of the
International Classification of Diseases (cardiovas-
cular diseases ICD-10 codes I01–I15, I20–I25, I27,
I30–I52, I60–I69, I99; cancer ICD-10 codes C00–C16,
C18–C20, C22–C34, C43–C97, D00–D48) with per-
mission from the Agency of General Affairs and the
Ministry of Health, Labor, and Welfare. Participants
who moved out of the communities during the
observation period remained in the study until the
date of their emigration (n = 369, 3.0%).

A self-administered questionnaire asked for infor-
mation about socio-demographic characteristics
including age, gender, marital status, alcohol con-
sumption, smoking status, and other lifestyle factors
described below. To determine the educational level,
age at the completion of education was obtained. That
age was categorized as ‘‘age<15,’’ ‘‘15 £ age<18,’’
and ‘‘age ‡ 18.’’ Since the enactment of the School
Education Law in 1947, people finish junior high
school at 15 years of age, and they finish senior high
school at 18 years of age.

Current occupation was obtained by having the
individual select one of the following: farming or
forestry, fishery, security, transportation, construc-
tion, production business, office work, professional,
service industry, homemaker, retired, and unclassi-
fied. The first five occupations, from fishery to pro-
duction business, were designated as blue-collar jobs,
and the next four categories as white-collar jobs. The
remaining occupations, from homemaker to unclas-
sified, were designated as unemployed. Marital status
was ascertained by asking whether participants were
currently married. For smoking status, participants
were asked whether they were a non-smoker, a for-
mer smoker, or a current smoker. For women,
smoking status was categorized as non-smoker or
lifetime smoker (current and former smoker). Alco-
hol consumption (g/day) was estimated by asking
how many alcoholic beverages were consumed per
day, including Japanese Sake, distilled spirits, whisky
(double), beer (bottle), wine (glass), and others. For
menopausal status, participants were asked whether
they were pre or post-menopausal. Dietary habits
were obtained with a food frequency questionnaire
composed of 30 different foods most likely to be
consumed, each on a graded 5-point Likert scale.
Based on a factor analysis, two types of meals were
considered: a summation score of a primary vege-
tarian diet tendency (frequent consumption of green
vegetables, yellow–green vegetables, potatoes, fruits,
tofu, seaweed, oranges, beans, and dried fish) and a
summation score of a more western meal tendency
(bread, butter, yogurt, rice, salty foods, and miso
soup [the latter three are reversed items]) [18]. The
physical activity index, which was developed in the
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Framingham Study [19], was calculated by totaling
the hours at each level of activity and multiplying this
by a weight based on the oxygen consumption
required for that activity.

The physical examination was given in each com-
munity after administration of the questionnaire.
Heightandweightweremeasured,andbodymass index
(BMI) was calculated as weight (kg)/height (m)2. The
systolic and diastolic blood pressures were also mea-
sured to classify participants as hypertensive: systolic
blood pressure ‡ 160 mm Hg, diastolic blood pressur-
e ‡ 90 mm Hg,oras shownbyaclinicaldiagnosisbased
on the medical history information obtained by the
questionnaire (i.e., currently being treated, have been
treated in the past, or never treated). Serum total cho-
lesterol levels (mg/dl) were also measured.

The hazard ratios of death (HRs) and 95% confi-
dence intervals (95% CIs) from all causes, cardio-
vascular diseases, and cancer mortality according to
age (at the time of education) and employment status
were calculated using the Cox proportional hazard
model. Age was always included in the models as a
covariate and was stratified into younger (59 years
and younger) and older groups (60 years and older)
in the models of all causes of mortality. Further,
because the national educational system changed
after World War II, it was possible that the effect of
educational attainment may differ between the
groups. The potential confounding effects of marital
status, alcohol consumption, smoking status, the
scores of vegetarian diet tendency and western diet
tendency, the physical activity index, BMI, hyper-
tension, and total cholesterol were taken into account
in the analyses. For women, menopausal status was
also included in the model.

An analysis of covariance was performed to
examine associations between educational level,
employment status, and health indicators at the
baseline, including alcohol consumption, vegetarian
diet and western diet tendency scores, the physical
activity index, BMI, and total cholesterol, controlling
for age. A v2 was also calculated to examine associ-
ations between educational level, employment status,
and other health indicators, including smoking status
and hypertension, by performing a logit model con-
trolling for age.

All statistical analyses were performed with the
computer program PC-SAS, version 8.0.

The study design and procedures were reviewed
and approved by each municipal government and the
Ethics Committee for Epidemiological Research at
Jichi Medical School. Each prospective candidate
signed a consent form to participate in the study.

Results

The distribution of socio-demographic variables
according to sex and age groups is shown in Table 1.

In the follow-up period, a total of 588 deaths (349 for
men and 239 for women) were observed. Totally 71
men and 64 women died from cardiovascular dis-
eases, and 140 men and 102 women died from cancer.
The average follow-up period was 9.17 years, and the
person-year at risk was 101576.6.

In Table 2, age adjusted means and prevalence of
specific lifestyle factors by educational level and
employment status are detailed. Results showed that
individuals with later termination of education had
lower vegetarian and western diet tendency scores
and indicated higher physical activity and lower total
cholesterol for both women and men. There were no
differences in prevalence of smokers and hypertension
related to educational level for men (smoker:
v2 = 7.49, df = 4, p = 0.11; hypertension:
v2 = 1.07, df = 2, p = 0.59). However, women with
early termination of education showed a higher
prevalence of smokers (v2 = 38.09, df = 2,
p<0.001), while also showing a lower prevalence of
hypertension (v2 = 10.32, df = 2, p = 0.01).

For employment status, female farmers and for-
estry workers showed tendencies of lower consump-
tion of alcohol and a western diet, higher physical
activity, and lower total cholesterol than the other
groups. Their prevalence of smokers was also low
(v2 = 36.30, df = 3, p<0.001), while there was no
difference in prevalence of hypertension (v2 = 2.17,
df = 3, p<0.54). Male farmers and forestry workers
also showed lower consumption of a western diet,
higher physical activity, and lower total cholesterol
than other groups. Their prevalence of smokers was
lower than that for white-collar and blue-collar
workers, and their prevalence of non-smokers was
higher than the other groups (v2 = 52.97, df = 6,
p<0.001). Unemployed men showed a higher prev-
alence of hypertension than the other groups
(v2 = 17.44, df = 3, p<0.001).

Early termination of education for women was
significantly associated with an increase in all causes
of mortality (Table 3). This trend was especially sig-
nificant in the younger group. The hazard ratio after
adjusting for possible confounders was almost iden-
tical to the age-adjusted ratio. For the elder group,
this association was less significant. The hazard ratios
of cardiovascular diseases and cancer showed that
early completion of education tended to increase risk,
but these trends did not achieve statistical signifi-
cance. Female farmers and forestry workers of all
ages showed a reduced mortality from all causes
compared to white-collar workers, after adjusting for
age, education level, and other confounders.

The same tendency was found for men (Table 4).
For both younger groups and men of all ages, early
completion of education was associated with an in-
crease in all causes of mortality, after adjusting for
age and employment status. Both unemployed men of
all ages had increased mortality in comparison to
white-collar workers. Men who completed education
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at an early age had a significantly higher increase in
mortality from cardiovascular diseases than those
who were older when they completed their education.
Additionally, farming and forestry workers had
reduced mortality from cardiovascular diseases
compared to white-collar workers. These trends were
the same after adjusting for the confounders. The
associations between education, employment status,
and cancer mortality were not statistically significant.

Discussion

Early termination of education was associated with
an increased risk of mortality from all causes for both
men and women. This tendency was more prominent
in the group aged 59 and younger than in the group
aged 60 and older for both women and men. Specif-
ically, cardiovascular disease mortality was strongly

associated with lower educational levels for men. On
the other hand, unemployment status increased male
mortality from all causes compared to white-collar
workers. For women, farmers and forestry labors
showed reduced mortality from all causes compared
to white-collar workers. Male farmers and forestry
laborers also showed reduced mortality from car-
diovascular diseases. Associations with cancer mor-
tality were not statistically significant, though
consistent tendencies were shown for women.

Lower educational levels were associated with an
increase in all causes of mortality for Japanese
women and men and with an increase in cardiovas-
cular disease mortality for men. The effect of educa-
tion was more significant among younger groups
than older groups, as it was in preceding studies [4,
20]. Before the enactment of the School Education
Law of 1947, many children quit school at younger
ages. Moreover, their ages at the time education was

Table 1. Sociodemographic variables based on the baseline survey

Women Men

All ages 59 and younger 60 and elder All ages 59 and younger 60 and elder

Number 6,780 3,958 2,822 4,301 2,433 1,868

Mean (SD)
Age 55.1 (11.2) 47.8 (8.6) 65.4 (4.2) 54.8 (12.0) 46.6 (8.9) 65.6 (4.7)
Alcohol consumption (g/day) 4.8 (15.9) 6.0 (16.4) 3.0 (14.9) 35.6 (37.1) 39.2 (40.3) 30.9 (32.0)
Vegetable tendency score 32.4 (5.4) 32.2 (5.3) 32.7 (5.4) 29.7 (5.7) 29.0 (5.6) 30.6 (5.8)

Western meal tendency score 13.4 (2.9) 13.9 (3.0) 12.8 (2.8) 12.4 (2.9) 12.7 (2.9) 12.0 (2.9)
Physical activity index 31.7 (5.5) 31.9 (5.9) 31.4 (4.9) 35.8 (9.5) 36.5 (10.0) 34.8 (8.7)
BMI 23.1 (3.2) 23.1 (3.2) 23.2 (3.2) 22.9 (2.9) 23.3 (2.9) 22.5 (2.8)

Total cholesterol (mg/dl) 196.8 (34.9) 191.0 (34.8) 205.1 (33.2) 185.0 (34.2) 186.7 (34.7) 182.8 (33.4)

%
Age at finished education
<15 years 21.2 4.4 44.8 13.4 3.3 26.5

‡15; <18 years 47.2 50.2 43.1 51.1 49.7 52.8
‡18 years 31.6 45.4 12.1 35.6 47.0 20.7

Marital status

Married 91.9 94.7 88.0 91.6 88.4 95.7
Not married 8.1 5.3 12.0 8.5 11.6 4.3

Smoking status
Current smoker* 8.3 10.0 5.9 51.3 55.4 46.0

Former smoker 27.3 21.8 34.5
Non-smoker 91.7 90.0 94.1 21.4 22.8 19.6

Occupation
White-collar job 23.7 33.5 9.9 22.8 31.0 12.1

Blue-collar job 12.6 16.5 7.1 33.2 40.7 23.5
Farmers and forestry workers 22.6 20.3 25.9 31.8 26.4 38.9
Homemaker or unemployed 41.1 29.7 57.1 12.2 2.0 25.5

Hypertension

Currently or formerly treated 33.7 23.9 47.4 37.3 28.7 48.3
Never treated 66.4 76.1 52.6 62.8 71.3 51.7

Menopause

Pre 30.4 52.1 0.1
Post 69.6 47.9 99.9

*For women, fomer smokers were included in current smokers.
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Table 3. Hazard ratios (HRs) and 95% confidence interval (CI) of all causes, cardiovascular diseases, and cancer mortality
associated with age at finished education and employment status for Japanese women

Person-years Age-adjusted

HR

Adjusted

HRa
Adjusted

HRb

At risk Censored Deceased

All causes
59 and younger

Education level
‡18 years 16304.9 1,780 17 1.00 1.00 1.00

‡15; <18 years 18419.3 1,955 32 1.26 (0.67–2.36) 1.34 (0.71–2.52) 1.42 (0.68–3.00)
<15 years 1569.5 164 10 3.99 (1.70–9.37) 4.48 (1.90–10.59) 3.82 (1.18–12.34)
P for trend 0.01 0.01 0.06

Employment status
White-collar 12105.9 1,305 22 1.00 1.00 1.00
Blue-collar 6131.9 641 10 0.79 (0.38–1.68) 0.71 (0.33–1.51) 0.83 (0.34–2.01)
Farmers and forestry workers 7750.1 796 9 0.49 (0.22–1.07) 0.43 (0.20–0.96) 0.51 (0.17–1.56)

Unemployed 10305.7 1,157 18 0.80 (0.43–1.51) 0.75 (0.39–1.41) 0.93 (0.44–1.98)
60 and elder

Education level

‡18 years 3227.3 329 13 1.00 1.00 1.00
‡15; <18 years 11160.6 1,146 69 1.77 (0.98–3.21) 1.87 (1.03–3.39) 1.58 (0.84–2.99)
<15 years 11402.0 1,167 98 1.74 (0.97–3.11) 1.85 (1.03–3.31) 1.62 (0.86–3.05)
P for trend 0.16 0.11 0.23

Employment status
White-collar 2593.3 262 18 1.00 1.00 1.00
Blue-collar 1912.8 191 9 0.67 (0.30–1.49) 0.60 (0.27–1.35) 0.57 (0.25–1.29)

Farmers and forestry workers 6824.0 696 34 0.65 (0.37–1.16) 0.61 (0.34–1.08) 0.54 (0.29–1.01)
Unemployed 14459.8 1,493 119 0.87 (0.53–1.44) 0.83 (0.50–1.37) 0.68 (0.40–1.15)

All ages
Education level

‡18 years 19532.2 2,109 30 1.00 1.00 1.00
‡15; <18 years 29579.9 3,101 101 1.28 (0.85–1.92) 1.37 (0.91–2.07) 1.49 (0.92–2.39)
<15 years 12971.4 1,331 108 1.52 (0.99–2.33) 1.65 (1.07–2.55) 1.65 (0.99–2.74)

P for trend 0.05 0.02 0.08
Employment status
White-collar 14699.2 1,567 40 1.00 1.00 1.00
Blue-collar 8044.8 832 19 0.70 (0.41–1.21) 0.65 (0.37–1.12) 0.69 (0.38–1.25)

Farmers and forestry workers 14574.1 1,492 43 0.55 (0.35–0.85) 0.51 (0.33–0.80) 0.55 (0.33–0.93)
Unemployed 24765.4 2,650 137 0.80 (0.55–1.16) 0.76 (0.52–1.11) 0.75 (0.49–1.14)
Cardiovascular diseases

All ages
Education level
‡18 years 19532.2 2,131 8 1.00 1.00 1.00

‡15; <18 years 29579.9 3,179 23 1.04 (0.47–2.33) 1.11 (0.49–2.50) 1.04 (0.42–2.61)
<15 years 12971.4 1,406 33 1.32 (0.59–2.94) 1.42 (0.63–3.20) 1.34 (0.52–3.47)
P for trend 0.40 0.32 0.45

Employment status

White-collar 14699.2 1,598 9 1.00 1.00 1.00
Blue-collar 8044.8 847 4 0.63 (0.19–2.05) 0.60 (0.18–1.96) 0.75 (0.22–2.62)
Farmers and forestry workers 14574.1 1,522 13 0.63 (0.27–1.49) 0.60 (0.25–1.43) 0.83 (0.29–2.36)

Unemployed 24765.4 2,749 38 0.74 (0.35–1.59) 0.72 (0.33–1.54) 0.77 (0.31–1.88)

Cancer (all sites)
All ages
Education level

‡18 years 19532.2 2,126 13 1.00 1.00 1.00
‡15; <18 years 29579.9 3,155 47 1.46 (0.79–2.72) 1.57 (0.84–2.93) 1.87 (0.88–3.95)
<15 years 12971.4 1,397 42 1.66 (0.85–3.26) 1.80 (0.91–3.56) 1.89 (0.84–4.29)

P for trend 0.16 0.11 0.19

646



completed shortly after World War II may have been
subject to measurement errors, which may invalidate
the findings. However, the Japanese have attained a
high advancement rate in secondary education during
the period of economic growth since the end of World
War II. Further, household economic status and the
individual aptitudes of children affect the age at
which education is completed [4]. Therefore, the
adverse consequences of attaining low educational
levels are more likely to manifest themselves in
younger individuals.

Unemployment status was found to increase male
mortality from all causes, indicating that employment
status plays a key role in themortality of Japanesemen.
Japanese geographical analyses have suggested that
men’s mortality is more strongly associated with other
socio-economic indices, including employment [26].
On the other hand, as our results indicated that 50% of
unemployed men had hypertension, individuals who
already had some diseases may have been included in
the unemployed group, even though individuals found
to have major illnesses in the baseline data were ex-
cluded.While male identity was thought to be strongly
associated with work, the healthy worker effect should
be considered with regard to the relationship between
employment status and health.

However, unemployed status was not found to in-
crease female mortality. Accordingly, women’s mor-
tality was strongly associated with the respective
regional average educational levels [26]. The majority
of unemployed women were homemakers in this study
because traditional ways of thinking, such as the idea
thatmen should go toworkwhilewomen should stay at
home, are still common in Japan. In fact, in this study
only 2% of the men in the younger group were unem-
ployed,while 30%of thewomenwereunemployed, and
the majority of the unemployed women comprised
homemakers. It is assumed that the husband’s socio-
economic status may be influential on the health of
female homemakers and also that educational level
may be an important indicator of women’s health.

Farmers and forestry workers showed a reduced
mortality from all causes for women and from car-
diovascular diseases for men. Previous studies have

shown that farming was protective with regard to
mortality from cardiovascular diseases [21–23]. In
addition, Naokola, Martikainen, and Leino [27]
have shown that farmers exhibited reduced mortality
from all causes, whereas forestry workers showed
increased mortality, even though farmers and for-
estry workers are categorized into the same group in
this study. Furthermore, both female and male
farmers and forestry workers in this study showed
several health indicators, including a lower preva-
lence of smoking, higher physical activity, and lower
total cholesterol. Comparatively speaking, therefore,
it can be concluded that rural area farmers and
forestry workers may be more oriented toward
healthy lifestyles and protected from mortality from
diseases.

Furthermore, health-related behaviors might have
been mediated between educational level and mor-
tality. Davey Smith et al. [28] found that death from
cardiovascular diseases was strongly associated with
level of education, which has also been found to be
related to high levels of tobacco use and poor diets.
These lifestyle habits are formed during childhood
and persist into adulthood, and then lead to biolog-
ical differences [29]. In this study, several health
indicators, such as total cholesterol and the preva-
lence of smokers, were low for individuals with higher
educational levels. However, their prevalence of
hypertension was nonetheless high. In addition, in
concurrence with the results of this study, another
study has indicated that the association of educa-
tional level with cardiovascular diseases is indepen-
dent of other cardiovascular risk factors, including
other socio-economic factors [30].

The possible limitations in this study should be
mentioned. Educational achievement data should
have been more comprehensive. The age at the
completion of education was used as a single index
for educational level. However, all socio-economic
factors are not represented by education and occu-
pation alone [4, 31–33]. In Great Britain, for example,
occupational class is an important predictor of mor-
tality [4], and in some studies in the U.S. [34], a strong
inverse association between years of education and

Table 3. Continued

Person-years Age-adjusted
HR

Adjusted
HRa

Adjusted
HRb

At risk Censored Deceased

Employment status

White-collar 14699.2 1,588 19 1.00 1.00 1.00
Blue-collar 8044.8 842 9 0.72 (0.32–1.59) 0.65 (0.29–1.45) 0.58 (0.23–1.44)
Farmers and forestry workers 14574.1 1,516 19 0.56 (0.29–1.07) 0.52 (0.27–1.00) 0.49 (0.22–1.07)

Unemployed 24765.4 2,732 55 0.79 (0.45–1.37) 0.75 (0.43–1.31) 0.72 (0.38–1.35)

aAge, education level, and Employment status were taken into the model.
bAge, educational level, employment status, marital status, alcohol consumption (total ethanol g/day), smoking status,
financial capability index, vegetable tendency, western meal tendency, physical activity, BMI, hypertension (never-treated as

reference), total cholesterols, and menopausal status were taken into the model.
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Table 4. Hazard ratios (HRs) and 95% confidence interval (CI) of all causes, cardiovascular diseases, and cancer mortality
associated with age at finished education and employment status for Japanese men

Person-years Age-adjusted Adjusted

At risk Censored Deceased HR HRa HRb

All causes
59 and younger
Education level

‡18 years 10553.7 1,120 24 1.00 1.00 1.00
‡15; <18 years 11339.5 1,152 57 1.57 (0.96–2.58) 1.57 (0.95–2.62) 1.42 (0.82–2.46)
<15 years 761.4 73 7 2.08 (0.86–5.01) 2.13 (0.87–5.21) 1.83 (0.69–4.86)
P for trend 0.04 0.05 0.15

Employment status
White-collar 6926.4 735 18 1.00 1.00 1.00
Blue-collar 9235.2 957 32 1.21 (0.68–2.16) 1.04 (0.57–1.88) 0.87 (0.45–1.67)

Farmers and forestry workers 6079.5 606 36 1.66 (0.93–2.95) 1.52 (0.85–2.73) 1.48 (0.77–2.87)
Unemployed 413.4 47 2 1.44 (0.33–6.24) 1.39 (0.32–6.04) 1.50 (0.34–6.69)
60 and elder

Education level

‡18 years 3535.2 342 45 1.00 1.00 1.00
‡15; <18 years 8895.7 853 134 1.26 (0.90–1.77) 1.28 (0.91–1.80) 1.11 (0.78–1.59)
<15 years 4407.5 412 82 1.31 (0.91–1.88) 1.33 (0.92–1.93) 1.14 (0.77–1.70)

P for trend 0.18 0.15 0.54

Employment status
White-collar 2066.4 202 24 1.00 1.00 1.00
Blue-collar 4019.7 386 52 1.23 (0.76–2.00) 1.16 (0.71–1.89) 1.10 (0.64–1.88)

Farmers and forestry workers 6661.9 634 93 1.11 (0.71–1.74) 1.06 (0.68–1.68) 0.97 (0.58–1.60)
Unemployed 4090.4 385 92 1.55 (0.98–2.43) 1.51 (0.96–2.38) 1.48 (0.90–2.42)
All ages

Education level

‡18 years 14088.9 1,462 69 1.00 1.00 1.00
‡15; <18 years 20235.2 2,005 191 1.33 (1.01–1.75) 1.34 (1.01–1.78) 1.21 (0.90–1.64)
<15 years 5169.0 485 89 1.39 (1.00–1.93) 1.41 (1.01–1.96) 1.22 (0.85–1.76)

P for trend 0.05 0.05 0.28

Employment status
White-collar 8992.8 937 42 1.00 1.00 1.00
Blue-collar 13254.9 1,343 84 1.22 (0.84–1.76) 1.12 (0.77–1.63) 0.98 (0.65–1.48)

Farmers and forestry workers 12741.4 1,240 129 1.25 (0.88–1.78) 1.18 (0.83–1.69) 1.05 (0.71–1.56)
Unemployed 4503.9 432 94 1.64 (1.11–2.41) 1.59 (1.08–2.34) 1.51 (1.00–2.28)

Cardiovascular diseases

All ages
Education level
‡18 years 14088.9 1,523 8 1.00 1.00 1.00
‡15; <18 years 20235.2 2,158 38 2.18 (1.02–4.68) 2.36 (1.09–5.11) 2.48 (1.08–5.70)

<15 years 5169.0 549 25 2.75 (1.22–6.19) 3.26 (1.43–7.48) 2.97 (1.17–7.52)
P for trend 0.02 0.00 0.03

Employment status

White-collar 8992.8 968 11 1.00 1.00 1.00
Blue-collar 13254.9 1,410 17 0.94 (0.44–2.01) 0.74 (0.34–1.60) 0.58 (0.25–1.35)
Farmers and forestry workers 12741.4 1,355 14 0.44 (0.20–0.98) 0.37 (0.16–0.82) 0.34 (0.14–0.82)
Unemployed 4503.9 497 29 1.42 (0.68–2.97) 1.27 (0.61–2.66) 0.99 (0.45–2.18)

Cancer (all sites)
All ages
Education level

‡18 years 14088.9 1,500 31 1.00 1.00 1.00
‡15; <18 years 20235.2 2,117 79 1.22 (0.81–1.86) 1.17 (0.76–1.79) 0.95 (0.61–1.50)
<15 years 5169.0 543 31 1.14 (0.68–1.91) 1.08 (0.64–1.82) 0.97 (0.56–1.71)
P for trend 0.60 0.78 0.92
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mortality was shown to disappear when other socio-
economic factors, such as lifetime income, wealth,
and occupational class, were adjusted. Income level
represents material resources, potential access to
different lifestyles, and a sense of security, and it is
often closely associated with social class [31]. There-
fore an individual’s income level should also be
considered. Unemployment status showed an
increased risk of mortality for men. As discussed
above, this may be due to the healthy worker effect or
other unknown health problems.

On the other hand, our study had several strengths.
The analyses were done using a large community
based cohort with the accurate identification of
deaths and causes of death. Moreover, bias attribut-
able to sample attrition is implausible as the follow-
up rate was high. We excluded individuals with major
illnesses at baseline, which might have influenced
both the exposure and outcome. Furthermore, we
took into account various potential confounders.

Despite certain limitations, this study provides
information concerning the effects that educational
attainment and employment status have on health in
Japan. The findings call for further investigations on
this topic.

Appendix

The Jichi Medical School Cohort Study Group:
Hidetaka Akiyoshi (Department of Pediatrics,
Fukuoka University School of Medicine), Yoko
Amagai (Department of Community and Family
Medicine, Jichi Medical School, Tochigi), Tomohiro
Deguchi (Akaike Town Hospital, Fukuoka), Yuriko
Doi (Department of Epidemiology, National Insti-
tute of Public Health, Saitama), Yasuyuki Fujita
(Department of Public Health, Shimane University),
Makoto Furuse (Department of Radiology, Jichi
Medical School, Tochigi), Tadao Gotoh (Wara Na-
tional Health Insurance Hospital, Gifu), Atsushi
Hashimoto (Aichi Prefectural Aichi Hospital, Aichi),
Shinya Hayasaka, (Department of Community and

Family Medicine, Jichi Medical School, Tochigi),
Noriko Hayashida, Jun Hiraoka (Tako Central
Hospital, Chiba), Masahiko Hosoe (Gero Hot-
Spring Hospital, Gifu), Masahiro Igarashi (Igarashi
Child Clinic), Shizukiyo Ishikawa (Department of
Community and Family Medicine, Jichi Medical
School, Tochigi), Yoshihisa Ito (Department of
Laboratory Medicine, Asahikawa Medical College,
Hokkaido), Eiji Kajii (Department of Community
and Family Medicine, Jichi Medical School, Tochigi),
Kazuomi Kario (Department of Cardiology, Jichi
Medical School, Tochigi), Kazunori Kayaba (Epi-
demiology and Public Health, School of Health and
Social Services, Saitama Prefectural University, Sai-
tama), Nobuya Kodama (Sakugi Clinic, Hiroshima),
Hitoshi Matsuo (Gifu Prefectural Gifu Hospital,
Gifu), Hideki Miyamoto (former Department of
Community and Family Medicine, Jichi Medical
School, Tochigi), Takeshi Miyamoto (former Okawa
Komatsu National Health Insurance Clinic, Kochi),
Masafumi Mizooka (Kamagari National Health
Insurance Clinic, Hiroshima), Shinichi Muramatsu
(Department Neurology, Jichi Medical School,
Tochigi), Naoki Nago (Tsukude Health Insurance
Clinic, Aichi), Yosikazu Nakamura (Department of
Public Health, Jichi Medical School, Tochigi),
Takafumi Natsume (Oyama Municipal Hospital,
Tochigi), Atsuko Sadakane (Akaike Town Hospital,
Fukuoka), Tomohiro Saegusa (Sakuma National
Health Insurance Hospital, Shizuoka), Kenichiro
Sakai (Akaike Town Hospital, Fukuoka), Machi
Sawada (Agawa Osaki National Health Insurance
Clinic, Kochi), Kazuyuki Shimada (Department of
Cardiology, Jichi Medical School, Tochigi), Yoshi-
hiro Shibano (Saiseikai Iwaizumi Hospital, Iwate),
Masayuki Shimizu (Iizuna Public Hospital, Nagano),
Shuzo Takuma (Akaike Town Hospital, Fukuoka),
Junji Tsumoto (Department of Community and
Family Medicine, Jichi Medical School, Tochigi),
Akizumi Tsutsumi (Okayama University School of
Medicine and Dentistry, Okayama), Kaname Tsuts-
umi (Kyushu International University, Fukuoka),
Kishio Turuda (Takasu National Health Insurance
Clinic, Gifu), Fumihiro Uno (Tako Central Hospital,

Table 4. Continued

Person-years Age-adjusted Adjusted

At risk Censored Deceased HR HRa HRb

Employment status

White-collar 8992.8 962 17 1.00 1.00 1.00
Blue-collar 13254.9 1,387 40 1.44 (0.81–2.53) 1.38 (0.78–2.47) 1.17 (0.61–2.21)
Farmers and forestry workers 12741.4 1,315 54 1.31 (0.75–2.29) 1.29 (0.74–2.26) 1.08 (0.57–2.02)
Unemployed 4503.9 497 29 1.28 (0.68–2.40) 1.26 (0.67–2.38) 1.20 (0.60–2.37)

aAge, education level, and Employment status were taken into the model.
bAge, educational level, employment status, marital status, alcohol consumption (total ethanol g/day), smoking status,
financial capability index, vegetable tendency, western meal tendency, physical activity, BMI, hypertension (never-treated as

reference), and total cholesterols were taken into the model.
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Chiba), Seishi Yamada (Wara National Health
Insurance Hospital, Gifu), Takashi Yamada (Kuze
Clinic, Gifu), Rika Yamaoka (Awaji-Hokudan Pub-
lic Clinic, Hyogo), Hiroshi Yanagawa (Saitama Pre-
fectural University, Saitama), and Manabu
Yoshimura (Kuze Clinic, Gifu).
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