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ABSTRACT
Objective: To examine potential associations between
socioeconomic factors and self-rated health among a
national sample of Japanese men aged 50–59 years
between 2005 and 2010, including the 2008 global
financial crisis.
Design: Prospective cohort study.
Setting: Randomly selected 2515 census areas from a
total of 1.8 million census areas in Japan.
Participants: This study utilised data from a national,
longitudinal survey conducted by the Ministry of Health,
Labour and Welfare. Starting in 2005, 16 738 Japanese
men aged 50–59 years were recruited and sent a
questionnaire each year. We analysed data for the 6-year
period (2005–2010) from participants who had worked
for over 20 years in the same industry (n=9727).
Main outcome measures: We focused on worsening
self-rated health status by occupation, education and
employment contract.
Results: Working in the manufacturing industry was
associated with worsening self-rated health scores
when compared to those working in management
(HR=1.19; 95% CI 1.04 to 1.37). A relationship between
education level and worsening self-rated health was also
identified as follows: junior high school (HR=1.49; 95%
CI 1.31 to 1.69), high school (HR=1.29; 95% CI 1.17 to
1.42), and vocational college (HR=1.25; 95% CI 1.07 to
1.46), when compared with those holding university-
level qualifications. Precarious employment (HR=1.17;
95% CI 1.00 to 1.37) was also associated with
worsening self-rated health status in the current study.
Conclusions: This study suggests that working in
manufacturing for more than 20 years and having lower
education levels may have a significant impact on the
self-rated health of middle-aged Japanese men. This
may reflect a progressive decline in Japanese working
conditions following the global financial crisis and/or
the impact of lower socioeconomic status.

INTRODUCTION
From an occupational health perspective,
economic recession is known to affect
working conditions and employment security,

which often lead to poorer health outcomes
in the workplace.1–3 The most recent
example of this began in December 2007,
when the USA faced a national economic
emergency triggered by the subprime mort-
gage crisis, which ultimately resulted in the
global financial crisis.4 This crisis, in turn,
significantly impacted the Japanese economy,
resulting in ‘negative’ national gross domes-
tic product per capita for two consecutive
years between 2008 and 2009—the first time
this had happened since World War II.5 The
Japanese economy’s dependence on exports
such as manufacturing led to reduced
demand, while simultaneously the Yen’s
value rose to record highs against inter-
national currencies such as the US dollar
(yearly average=110.2 yen in 2005, which
increased to 87.8 yen in 2010).6 As a conse-
quence, this resulted in a precarious finan-
cial situation for many Japanese companies
that were dependent on exports.7

The impact of the economic recession
often varies between times and countries.

Strengths and limitations of this study

▪ This study describes one of the first longitudinal
investigations conducted among a national
sample of middle-aged men in a country where
lifetime employment was previously the norm.

▪ A key strength was investigation of the inter-
relationships between self-rated health, economic
circumstances and socioeconomic status.

▪ A possible limitation with this (and any longitu-
dinal study) is that some participants were ultim-
ately lost to follow-up, while others may have
refused to participate due to negative health out-
comes—the so-called ‘healthy worker effect’.

▪ Further research is now needed to follow-up this
cohort and establish whether the associations
we found continued among the cohort after
2010.
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In the 1990s in Japan, for example, economic recession
increased social stratification, even though the country
was otherwise known as an egalitarian society.8 Kondo
et al9 previously reported that self-rated health worsened
among middle class, non-manual workers when com-
pared with managers and administrators, a situation
which resulted in widening health gaps during the eco-
nomic recession of the 1990s. Conversely, a previous
study of male Japanese workers reported that managers
and professionals had increased age-adjusted mortality
rates after the year 2000, when compared with those in
manufacturing.1 Research conducted in Greece after
2008 found that healthy behaviours declined among the
lower socioeconomic classes, which may eventually lead
to a disproportionately higher risk of cardiovascular dis-
eases in this group.10 In Ireland, the government was
forced to scrutinise healthcare services more carefully
because of austerity resulting in worsening health out-
comes in the population.11

Since 2005, the Japanese Ministry of Health, Labour,
and Welfare (MHLW) has been conducting a nationwide
longitudinal survey of middle-aged and elderly persons,
which targets people aged in their 50s and 60s.12 As
such, these data represent an ideal opportunity to
examine the impact of occupation and employment
status on health. The MHLW data set monitored indivi-
duals’ self-rated health, which is often referred to as a
predictor of mortality and other health outcomes.13 14

Up until early 2008, Japanese men aged in their 50s
belonged to a unique generation which had generally
enjoyed secure lifetime employment.15 They tended to
work for the same company or industry for most of their
adult working life, and had usually worked there for
more than 20 years. Although most became used to the
characteristics of their occupation over time, their duties
and tasks in the workforce changed rapidly due to exter-
nal influences following the 2008 economic recession.
Despite this fact, the impact of socioeconomic factors
such as occupation and education on worsening self-
rated health among Japanese men is still not fully under-
stood, especially among those who are middle-aged and
have stayed with the same company over time. The con-
textual issue of age and employment among the
Japanese has also been shown to be important in epi-
demiological research.16 Our study was undertaken,
therefore, to examine these issues in detail and help
redress the current knowledge gap.

METHODS
Participants and survey
This study utilised data from a nationwide longitudinal
survey of middle aged and elderly people conducted by
the Japanese MHLW.12 In October 2005, the Ministry
randomly selected 2515 census areas from of a total of
5280 census areas which were also randomly selected for
the Comprehensive Survey of Living Conditions and
National Health and Nutrition Survey from 1.8 million

census areas, classifying individuals aged 50–59 years as
being eligible (a total of 40 877 men and women).
A total of 34 240 men and women responded to the first
wave or baseline survey (response rate: 83.8%). The
MHLW subsequently mailed these people a question-
naire each year to monitor various health outcomes and
working conditions. The response rate each year from
2005 to 2010 ranged from 91.8% to 97.3%. Following
approval by the Ministry, we extracted anonymous data
for all 16 738 males who had participated in the MHLW
study between 2005 and 2010.
Figure 1 depicts the flow chart used for exclusion

during our analysis. First, we extracted data from all
respondents who had worked for more than 20 years in
the same company or industry (n=15 150), which repre-
sented 90.5% of the total respondents and excluded
1588 including those who reported being unemployed.
We then excluded individuals reporting any negative,
self-rated health conditions during the baseline survey of
2005 (n=2928). Finally, we extracted data from respon-
dents who had completed all 6 years of the follow-up
component, that being between 2005 and 2010
(n=9727).

Measurement
Outcome (self-rated health)
Each year, participants answered questions on self-rated
health conditions such as ‘what is your current health
status?’ using a six-point Likert Scale (1, very good; 2,
good; 3, somewhat good; 4, somewhat bad; 5, bad; or 6,
very bad).

Covariates
We utilised baseline data for: occupation as contents of
work (classified into 9 categories asking about their

Figure 1 Flow diagram of the exclusion process.
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contents of work: management, professional, manufac-
turing, sales, service, clerk, transportation, agriculture
and security), employment status (permanent, precar-
ious (part-time or contract), or self-employed), com-
pleted education level (graduated from junior high
school, high school, vocational school or university or
postgraduate). Data was adjusted for age (as a continu-
ous variable at baseline) and marital status (using the
discrete variables of married, divorced/widowed or
never married).

Statistical analysis
Statistical analyses were based on the incidence rates of
worsening self-rated health during the 6-year follow-up
period between 2005 and 2010. First, baseline character-
istics were described by either means (including stand-
ard deviation (SD)) for age or percentages for other
study variables and compared between occupations.
Second, discrete-time survival analyses with Cox propor-
tional hazard models were employed to determine the
hazard ratio (HR) of occupation and other socio-
economic factors with worsening self-rated health.
Participants were censored at the first worsening of self-
rated health from any choices of good (1, very good; 2,
good or 3, somewhat good) to any choices of bad (4,
somewhat bad; 5, bad or 6, very bad) or the end of the
study period. In addition, Kaplan-Meier curves and
log-rank tests were used to compare the cumulative inci-
dence of worsening self-rated health in groups for two
occupations and four different levels of education.
All analyses were conducted using SPSS (V.20.0; IBM

SPSS, Armonk, New York) and R software.

Ethics
Ethical approval for this study was not required as the
data were extracted from a national data set that had
already been obtained by the MHLW and did not
contain any personally identifiable information.

RESULTS
We analysed data from a total of 9727 men. Table 1 indi-
cates the baseline association between occupation and the
studied variables. Professionals (28.3%) were the most
common occupation in the studied population, followed
by management (18.4%). ‘Permanent employment’ status
was dominant in this population (72.3%). With regard to
completed education levels, the most common category
was high school graduate (47.5%). With regard to marital
status, the majority reported being married (90.7%).
Cox proportional analyses revealed that occupations in

manufacturing (HR=1.19; 95% CI 1.04 to 1.37) had sig-
nificant associations with worsening self-rated health
when compared with management. In contrast, security
workers (HR=0.69; 95% CI 0.50 to 0.95) were shown to
have a lower risk of worsening self-rated health. The
Kaplan-Meier survival estimates for worsening self-rated
health in the manufacturing industry revealed a

significant difference when compared with managers
(p<0.01; log-rank test). Precarious employment status
(HR=1.17; 95% CI 1.00 to 1.37) was associated with wor-
sening self-rated health status in this study (table 2).
With regard to completed education levels, those with

junior high school (HR=1.49; 95% CI 1.31 to 1.69), high
school (HR=1.29; 95% CI 1.17 to 1.42) and vocational
college (HR=1.25; 95% CI 1.07 to 1.46) qualifications
were at higher risk of worsening self-rated health when
compared with university graduates or postgraduates.
Kaplan-Meier survival estimates on worsening self-rated
health by education level were statistically significant
(p<0.01; log-rank test) in figure 2. For marital status,
those who had never been married were at a higher risk
of worsening general health conditions (HR=1.20; 95%
CI 1.02 to 1.41).

DISCUSSION
In this study, we examined the association of socio-
economic factors such as occupation, employment status
and completed education levels on worsening self-rated
health among Japanese men aged in their 50s between
the years 2005 and 2010, a period of time which
included the 2008 global financial crisis following the
US subprime mortgage crisis. Our investigation revealed
that the self-rated health status of middle-aged male
workers in the manufacturing industry with lower educa-
tion levels was considerably affected. This finding may
relate to economic difficulties in their industry during
the follow-up period, specifically,9 or with lower socio-
economic status, more generally.17 18

On the basis of economic indicators alone, the Japanese
manufacturing industry was significantly affected during
the economic recession of 2008. For example, the total
number of people working in manufacturing was 11.4
million in 2005, but this figure decreased to 10.5 million
in 2010 (a 7.8% reduction), even though the number of
non-manufacturing workers remained stable during this
time, with around 52 million workers in the latter group.19

Additionally, precarious manufacturing work was legalised
in 2004 to contribute to decreased employment costs for
companies. Thus, the number of precarious workers in
manufacturing increased up to 560 000 in 2008, but this
number fell suddenly to 250 000 in 2009, immediately fol-
lowing the economic recession,19 most likely because com-
panies had terminated the contracts of precarious
workers. Such sudden changes in employment status in
manufacturing might conceivably worsen the health of
workers, as demonstrated in this study. However, this result
conflicts with a previous study showing that the mortality
rate of Japanese men aged 30–59 years declined steadily at
the same time as the mortality rate for managers
increased.1 Additional studies will be needed to investigate
the precise mechanisms of worsening self-rated health and
mortality.
Although education is a well-known predictor of

health outcomes,17 18 a literature review conducted by
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Table 1 Baseline associations between occupation and demographic variables among middle-aged Japanese men, 2005

All Management Professional Manufacturing Sales Service

1789 (18.4) 2757 (28.3) 1412 (14.5) 886 (9.1) 790 (8.1)

N (%) n (%) n (%) n (%) n (%) n (%)

Employment contract

Permanent 7030 (72.3) 1654 (92.5) 1807 (65.5) 1091 (77.3) 536 (60.5) 442 (55.9)

Precarious 533 (5.5) 32 (1.8) 104 (3.8) 140 (9.9) 34 (3.4) 88 (11.1)

Self-employed 2164 (22.2) 103 (5.8) 846 (30.7) 181 (12.8) 316 (1.3) 260 (32.9)

Education completed

Junior high school 1565 (16.1) 74 (4.1) 463 (16.8) 472 (33.4) 78 (8.8) 124 (157)

High school 4621 (47.5) 738 (41.3) 1102 (40.0) 772 (54.7) 446 (50.3) 428 (54.2)

Vocational school 783 (8.0) 116 (6.5) 325 (11.8) 76 (5.4) 51 (5.8) 71 (9.0)

University or postgraduate 2758 (28.4) 861 (48.1) 867 (31.4) 92 (6.5) 311 (35.1) 167 (21.1)

Marital status

Married 8822 (90.7) 1703 (95.2) 2514 (91.2) 1211 (85.8) 809 (91.3) 713 (90.3)

Divorced/widowed 411 (4.2) 48 (2.7) 111 (4.0) 74 (5.2) 36 (4.1) 36 (4.6)

Never married 494 (5.1) 38 (2.1) 132 (4.8) 127 (9.0) 41 (4.6) 41 (5.2)

Age (years)

Mean (SD) 54.8 (2.8) 55.0 (2.7) 54.5 (2.8) 54.9 (2.7) 54.9 (2.8) 54.9 (2.8)

Clerk Transportation Agriculture Security

787 (8.1) 650 (6.7) 438 (4.5) 218 (2.2)

n (%) n (%) n (%) n (%)

Employment contract

Permanent 750 (95.3) 520 (80.0) 55 (12.6) 175 (80.3)

Precarious 27 (3.4) 56 (8.6) 13 (3.0) 39 (17.9)

Self-employed 10 (1.3) 74 (11.4) 370 (84.5) 4 (1.8)

Education completed

Junior high school 15 (1.9) 195 (30.0) 118 (26.9) 26 (11.9)

High school 390 (49.6) 362 (55.7) 252 (57.5) 131 (60.1)

Vocational school 50 (6.4) 46 (7.1) 34 (7.8) 14 (6.4)

University or postgraduate 332 (42.2) 47 (7.2) 34 (7.8) 47 (21.6)

Marital status

Married 731 (92.9) 561 (86.3) 388 (88.6) 192 (88.1)

Divorced/widowed 22 (2.8) 46 (7.1) 26 (5.9) 12 (5.5)

Never married 34 (4.3) 43 (6.6) 24 (5.5) 14 (6.4)

Age (years)

Mean (SD) 54.4 (2.7) 54.9 (2.8) 54.9 (2.8) 54.9 (2.8)

SD, standard deviation.
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Kagamimori et al8 reported that the association between
higher education and either mortality or morbidity
was not strong. One cohort study in Japan that followed
40–59 year olds from 1990 to 2004 revealed that a lower
grade of education incurred a higher mortality rate
from all causes and cardiovascular diseases, but not for

cancers.20 Another study indicated that lower education
might be a predictor of premature death and smoking
status, the latter being a habit which is clearly damaging
to health.17 18 21 However, Tanno et al22 previously
reported that self-rated health was not associated with
education level among men.

Table 2 HRs for worsening self-rated health among middle-aged Japanese men, 2005–2010 (n=9727)

Cases/Total Crude HR (95% CI) Adjusted HR (95% CI)

Occupation

Management 440/1789 ref Ref

Professional 730/2757 0.99 (0.96 to 1.22) 0.99 (0.88 to 1.12)

Manufacturing 474/1412 1.42 (1.25 to 1.62) 1.19 (1.04 to 1.37)

Sales 220/886 1.01 (0.86 to 1.18) 0.93 (0.79 to 1.10)

Service 241/790 1.28 (1.09 to 1.49) 1.12 (0.95 to 1.32)

Clerk 211/787 1.10 (0.94 to 1.30) 1.09 (0.92 to 1.28)

Transportation 193/650 1.23 (1.04 to 1.46) 1.05 (0.88 to 1.25)

Agriculture 128/438 1.21 (0.99 to 1.47) 0.98 (0.79 to 1.22)

Security 43/218 0.77 (0.56 to 1.06) 0.69 (0.50 to 0.95)

Employment contract

Permanent 1876/7030 Ref Ref

Precarious 173/533 1.25 (1.07 to 1.46) 1.17 (1.00 to 1.37)

Self-employed 631/2164 1.11 (1.01 to 1.21) 1.09 (0.98 to 1.20)

Completed education

Junior high school 523/1565 1.61 (1.43 to 1.81) 1.49 (1.31 to 1.69)

High school 1327/4621 1.34 (1.22 to 1.47) 1.29 (1.17 to 1.42)

Vocational school 218/783 1.29 (1.11 to 1.51) 1.25 (1.07 to 1.46)

University or postgraduate 612/2758 Ref Ref

Marital status

Married 2393/8822 Ref Ref

Divorced/widowed 123/411 1.13 (0.94 to 1.35) 1.07 (0.89 to 1.28)

Never married 164/494 1.29 (1.10 to 1.51) 1.20 (1.02 to 1.41)

CI, confidence interval; HR, hazard ratio; Ref, referent.

Figure 2 Kaplan-Meier curves

for worsening general health

conditions among workers in

management and manufacturing

industries (p<0.01, log-rank test).
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It is well known that, when compared with workers in
more stable employment, precarious workers have a
higher risk of negative health outcomes.23–25 In 2013, a
revised Japanese law known as the Stabilization of
Employment of Older Persons was enacted. It required
companies to increase their retirement age up to
61 years and at the rate of 1 year of age every 3 years
until 2025, to reach a retirement age of 65 years.26

However, companies receive an entitlement if they hire
people older than 60 years as regular or precarious
workers. Many companies will therefore hire workers in
this age group on precarious terms to help defray
employment costs. In this study, the proportion in pre-
carious employment was relatively small (5.5%);
however, the number of precarious workers aged in
their 60s will most likely increase in the near future. As
such, additional measures such as social protection pol-
icies are clearly needed at a national level to resolve
these issues in Japanese society. educational strategies
will also be important among this age group.16

Another interesting finding in this study was that
security workers appeared to have a generally lower risk
of worsening self-rated health status. This group
included individuals who had worked for more than
20 years in such jobs as policemen, firefighters and offi-
cers of the Japanese self-defense forces. One possible
reason for this result was that individuals working in
physically demanding employment, such as the public
security sector, are simply healthier than other workers
more generally. To the best of our knowledge, there are
few if any published studies of population-based epi-
demiological research that have described this issue in
other countries.
This study may have incorporated a few limitations

which are worth considering. First, a number of initial
participants were lost to follow-up, while others may not
have participated in the study simply because they
experienced negative health outcomes—the so called
‘healthy worker effect’. Even so, our investigation still
represents one of the first longitudinal investigations
conducted among a national sample of middle-aged
men in a country where lifetime employment was previ-
ously the norm. Findings from our investigation clearly
suggest that national interventions are needed to reduce
the impact of precarious employment following eco-
nomic recession in Japan. Second, there may have been
more meticulous classifications that might have been
used in each employment category, such as the company
size the participants belong to and the working condi-
tions of their companies. Owing to the retrospective
nature of our study, this idea could not be incorporated
into the original questionnaires. Further research should
address these classifications in more detail.12 Third, even
though the self-reported health status is a determinant
of health, it incurs a certain potential limitation if, for
example, participants develop a minor, transient illness
(such as the common cold) at the time they are answer-
ing their survey. Similarly, participants who chose

‘somewhat good’ for self-rated health may be at higher
risk of worsening their self-rated health, simply because
they are staring at a relatively low level. As such, add-
itional research will be needed in Japan as elsewhere to
more carefully delineate the changes in self-reported
health levels. Fourth, this longitudinal study in Japan
continues to the present day, meaning that new data
continue to be collected and the results updated. A final
potential limitation was that the study focused exclusively
on Japanese men (rather than women) simply because
the proportion of Japanese women who have worked in
the same industry for 20 years or more has been historic-
ally low in this country.

CONCLUSIONS
Overall, this study suggests that working in the manufac-
turing industry and having lower education levels has a
significant impact on the self-rated health of middle-
aged Japanese men over time. This may reflect a
progressive decline in Japanese working conditions fol-
lowing the global financial crisis and/or the impact of
lower socioeconomic status.
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