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Abstract

Introduction: Despite having very high life expectancy, Japan has relatively poor self-rated health, compared to
other high-income countries. We studied trends and socioeconomic inequalities in self-rated health in Japan using
nationally representative data.

Methods: The Comprehensive Survey of Living Conditions was analyzed, every 3 years (n =0.6-0.8 million/year)
from 1986 to 2016. Whereas previous studies dichotomized self-rated health as an outcome, we used four
categories: very good, good, fair, and bad/very bad. Proportional odds ordinal logistic regression models are used,
with ordinal scale self-rated health as an outcome, and age category, survey year and occupational class or
educational level as independent variables.

Results: In 2016, the age-adjusted percentages for self-rated health categorized as very good, good, fair, and bad/
very bad, were 24.0, 17.1, 48.7, and 10.2% among working-age men, and 21.6, 17.5, 494, and 11.5% among working-
age women, respectively. With 1986 as the reference year, the odds ratios (ORs) of less good self-rated health were
lowest in 1995 (0.69; 95% Confidence Interval [95% Cl]: 0.66-0.71 of working-age men), and highest in 2010 (1.23
[95% Cl: 1.19-1.27]). The ORs of male, lower non-manual workers (compared to upper non-manual) increased from
1.12 (95% CI: 1.07-1.17) in 2010 to 1.20 (95% Cl: 1.15-1.26) in 2016. Between 2010 and 2016, the ORs of working-
age men with middle and low levels of education (compared to a high level of education) increased from 1.22
(95% ClI: 1.18-1.27) to 1.34 (95% Cl: 1.29-1.38), and from 1.47 (95% Cl: 1.39-1.56) to 1.75 (95% ClI: 1.63-1.88),
respectively. The ORs of working-age women with middle and low levels of education also increased from 1.22
(95% ClI: 1.17-1.28) to 1.32 (95% Cl: 1.26-1.37), and from 1.74 (95% Cl: 1.61-1.88) to 2.03 (95% Cl: 1.87-2.21) during
the same period.

Conclusion: Japan has the unique feature that approximately 50% of the survey respondents rated their self-rated
health as fair, but with important variations over time and between socioeconomic groups. In-depth studies of the
role of socioeconomic conditions may shed light on the reasons for the high prevalence of poor self-rated health
in Japan.
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Introduction

Japan has achieved prolonged life expectancy and has
been improving morbidity and disability for decades [1,
2]. Reducing socioeconomic inequalities in health is a
key global public health priority; however, health in-
equalities are reportedly smaller in Japan than in West-
ern countries [3]. International comparative studies have
suggested that relationship between socioeconomic sta-
tus and health-related behavior is weaker in Japan than
in compared to European countries [4, 5]. Additionally,
mortality inequalities among occupational classes—dif-
ferences between upper non-manual workers and man-
ual workers— were smaller in Japan than in European
countries during the 2010s [6]. These data suggest that
people in Japan enjoy a relatively high life expectancy
with small variations in health between socioeconomic
groups.

However, people of all social circumstances have not
benefited uniformly in Japan in the last three decades
because population health, particularly that of working-
age men and women, was influenced by the restructur-
ing of the national economy from the 1990s through the
2010s [7-11]. Japan’s economy underwent a long reces-
sion, the so-called “lost two decades” after the collapse
of the “bubble economy” in the early 1990s. This re-
sulted in instability in the Japanese labor market; the un-
employment rate and the proportion of non-regular
workers increased gradually during that period [12].
These circumstances may have contributed to long-term
changes in health and health inequalities for the Japa-
nese population. According to the statistics reported by
the Organization for Economic Cooperation and Devel-
opment (OECD), the Japanese population had relatively
poor self-rated health in the 2010s compared to other
high-income countries [13]. Although, as of 2017, 8.7%
of adults across 35 OECD countries considered them-
selves to be in poor health, on average, the percentage in
Japan was higher (14.1%), with relatively small income-
based inequalities [13]. There are also some health indi-
cators that show Japan has had a relatively poor record
for health and health inequalities (e.g., high suicide rates
and large socioeconomic inequalities in smoking preva-
lence) in recent decades [14, 15]. In this context, the
overall picture of health inequalities in Japan is not yet
clear.

In an effort to address the gap in the literature on
population health and trends in health inequalities, we
focused on the self-rated health of the Japanese popula-
tion over three decades. Self-rated measures of health,
shown to be reliable indicators of general health and
mortality, are widely used in population health monitor-
ing [16, 17]. Studies on Japan’s socioeconomic inequal-
ities in self-rated health have been conducted using the
nationwide Comprehensive Survey of Living Conditions
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(CSLC) with dichotomized self-rated health as an out-
come [7-11]. One study reported that occupational in-
equalities in self-rated health increased somewhat after
the 1997 Asian financial crisis [7]. Thereafter, trend ana-
lyses showed that socioeconomic inequalities in self-
rated health by income level and occupational class had
narrowed by 2007 [8, 9]. Furthermore, between 1986
and 2013, income-based inequalities in self-rated health
have been negatively associated with unemployment
during periods of high unemployment [10]. The associa-
tions between self-rated health and economic stagnation
are still unclear because previous studies evidenced in-
consistent associations not only in Japan [7-11] but
worldwide [18-22].

The aim of this study was to investigate the details of
changes in health and socioeconomic inequalities in
health between 1986 and 2016.

Methods

Data

The CSLC, conducted by the Ministry of Health, Labor,
and Welfare (MHLW) every 3 years from 1986 to 2016
(n =0.6-0.8 million/year), was used as the dataset for
this study [23, 24]. In 2016, the CSLC interviewed all
household members in 5530 randomly selected districts,
from a total of 1,040,000 districts (approximately 50
households in each district), covering all prefectures in
Japan. Finally, a total of 289,470 households were sur-
veyed via distributed questionnaires (response rate:
77.6%) [23, 24]. Microdata were extracted and used with
permission from the MHLW.

The household questionnaire included the demo-
graphic information for each household member (i.e.,
gender, age, marital status, health insurance, pension,
dependents, working status, occupation, and educational
background). The health questionnaire included ques-
tions about health status and medical treatment-seeking
behavior (i.e., subjective symptoms, regular visits to hos-
pital/clinics, difficulty in daily life, self-rated health sta-
tus, mental health, physical examinations, alcohol
consumption, and smoking status) [23].

Definition of self-rated health

The CSLC assessed respondents’ self-rated health status
with the single question: “How is your health, in general?
Is it very good, good, fair, bad, or very bad?” Because
“very bad” was highly unlikely to be selected [25], this
study divided the five categories of self-rated health from
the question into four categories of self-rated health:
very good, good, fair, and bad/very bad. An ordinal scale
of self-rated health, ranging from 0=very good, 1=
good, 2 =fair, to 3 =bad/very bad, was defined as the
outcome variable.



Tanaka et al. BMC Public Health (2021) 21:1811

Socioeconomic status

Socioeconomic status was assessed as both occupational
class and educational level. Occupational class was di-
vided into five categories: upper non-manual workers
(i.e. professionals and managers), lower non-manual
workers (i.e. clerical, service and sales workers), manual
workers (i.e. crafts and related trade workers, semi-
skilled and unskilled manual workers), farmers, and the
self-employed. This classification followed the Erikson-
Goldthorpe-Portocarero (EGP) scheme [26]. Educational
level was divided into three categories: low (International
Standard Classification of Education [ISCED]: 1, 2), mid-
dle (ISCED: 3, 4), and high (ISCED: 5-8). In Japan, “low”
corresponds to elementary school/junior high school
graduates, “middle” corresponds to high school gradu-
ates/technical or professional school graduates, and
“high” corresponds to two-year college graduates and
over [27]. The educational level was available from 2010.
The details of the classifications and the distributions
are shown in Additional file 1: Appendix Tables 1, 2,
and 3.

Statistical analysis

Gender and age were included in all analyses, with age
divided into two age groups (25—64 years, 65—-94 years),
and weighted using the weight score provided by the
MHLW. Occupational class was included in all analyses,
for working-age men and women (25-64 years), during
the study period. Educational levels were included in the
analyses for both age groups, after the 2010 survey. Oc-
cupational class and educational level were not included
in the same model, to avoid multicollinearity.

First, we used proportional odds ordinal logistic re-
gression models, with ordinal scale self-rated health as
an outcome, and age category (5 year age intervals) and
occupational class (or educational level), to determine
each variables’ probability of less good self-rated health
[28, 29]. After fitting the model, the age-adjusted per-
centages of self-rated health were calculated by estimat-
ing the predicted probability of self-rated health, for
each study participant, fixing occupational class (or edu-
cational level) at each categorical level and averaging
over the sample; this is known as the marginal
standardization form of predictive margins [30]. All the
analyses were conducted for each survey year (Model 1).

Second, we included a dummy variable for the survey
year into Model 1, as a covariate. The odds ratio (OR)
for the four-level (0 =very good, 1=good, 2 = fair, and
3 =bad/very bad) ordinal regression model shows a
weighted average of three each OR when we increase the
binary cut off point from one level to the next level; a
larger OR indicates a higher probability of less good self-
rated health, compared with the reference group or year
[31]. After fitting the model, we applied marginal
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standardization to calculate the age-adjusted percentages
of self-rated health, for the whole population, by survey
year (Model 2: Pooled analysis).

Finally, we conducted a segmented regression analysis,
based on Model 2, including the interaction terms be-
tween occupational class (or educational level) and sur-
vey year. The survey years were divided into three
segments (1986-1995, 1995-2010, 2010-2016), because
the trend of self-rated health changed in the years 1995
and 2010, according to the results of Model 2. The inter-
action terms were used to determine whether inequal-
ities increased or decreased in each period (Model 3).
We used Stata version 15/SE (StataCorp, College Sta-
tion, TX, USA) for the analyses, and p values less than
0.05 were considered statistically significant.

Results

Sample population

Table 1 shows the analyzed survey participants’ demo-
graphic characteristics, covering all survey years. The
sample populations in 1986, 1995, 2010, and 2016 were
203,913, 183,361, 130,938, and 128,787 for men and
219,590, 194,538, 140,212, and 136,789 for women, re-
spectively. In 2016, the weighted proportions of upper
non-manual workers, lower non-manual workers, man-
ual workers, farmers, and self-employed were 38.0, 26.7,
23.5, 2.5, and 9.3% among working-age men (aged 25—
64 years), respectively. The weighted proportions of
upper non-manual workers, lower non-manual workers,
manual workers, farmers, and self-employed were 25.9,
58.4, 10.4, 1.8, and 3.6% among working-age women, re-
spectively. In 2016, the weighted proportions for individ-
uals with high, middle, and low education levels were
43.2, 50.9, and 5.9% for men, and 40.1, 55.6, and 4.3%
for women, respectively. The trends indicated more
people with high socioeconomic status (both occupa-
tional class and educational class) were included in our
study participants in the recent survey.

Self-rated health in 2016

The results of all survey years are shown in Fig. 1. In
2016, the age-adjusted percentages of self-rated health
(very good, good, fair, and bad/very bad) were 24.0, 17.1,
48.7, and 10.2% for working-age men, and 21.6, 17.5,
494, and 11.5% for working-age women, respectively.
Lower self-rated health was more common in women
than in men. In addition, lower self-rated health (the
high percentages of “bad/very bad”) was more prominent
among the elderly than among working-age men and
women. In 2016, the age-adjusted percentages of self-
rated health (very good, good, fair, and bad/very bad)
were 14.1, 14.9, 47.4, and 23.5% for all elderly men, and
11.6, 14.6, 49.0, and 24.8%, for all elderly women,
respectively.
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Fig. 1 Age-adjusted percentages of self-rated health among all population between 1986 and 2016: age-adjusted were calculated with the use of
proportional odds logistic regression models controlling age category (5-years) and occupational class (aged 25-64 only): estimated by Model 2

(B) All men aged 65-94

1986 1989 1992 1995 1998 2001 2004 2007 2010 2013 2016
Survey year

mBad andverybad mFair mGood mVerygood

(D) All women aged 65-94

1986 1989 1992 1995 1998 2001 2004 2007 2010 2013 2016
Survey year

mBadandverybad mFair WGood M Verygood

Figure 2 shows the 2016 age-adjusted percentages
of self-rated health by occupational class and educa-
tional level (estimated by Model 1). Although the
distribution differences by occupational class are
small for men, upper non-manual workers showed
better distribution of self-rated health, than other
occupational classes. The distribution of self-
employed women was similar to upper non-manual
workers (Fig. 2A). We found clear differences by
educational level, and observed a better distribution
of self-rated health, in order of high, middle, and
low education, for both genders and age groups
(Fig. 2B and C). For working-age men, the percent-
ages of “very good” by educational level were 23.6%
for “high,” 18.8% for “middle,” and 15.0% for “low,”
respectively. For working-age women, percentages of
“very good” by educational level were 14.5% for
“high,” 11.3% for “middle,” and 9.9% for “low,” re-
spectively. Similar patterns were observed among
the elderly. For elderly men, the percentages of
“very good” by educational level were 20.6% for
“high,” 16.5% for “middle,” and 11.4% for “low,” re-
spectively. For elderly women, percentages of “very
good” by educational level were 12.0% for “high,”
9.9% for “middle,” and 8.4% for “low,” respectively.

Trends in self-rated health between 1986 and 2016

Table 2 shows the overall population OR trend of less
good self-rated health over the entire study period (esti-
mated by Model 2). The OR of less good self-rated
health for the overall population decreased between
1986 and 1995, and was lowest in 1995; OR for working-
age men: 0.69 [95% Confidence Interval (hereafter, 95%
CI): 0.66—-0.71], compared with 1986. Between 1995 and
2010, the ORs of less good self-rated health increased,
peaking in 2010 (OR for working-age men =1.23 [95%
CL: 1.19-1.27] and OR for working-age women =1.10
[95% CI: 1.07-1.13], compared with 1986). After 2010, it
decreased slightly; in 2016, the OR for working-age men
was 1.12 (95% CI: 1.08-1.15). Therefore, two inflection
points were inferred, for 1995 (lowest ORs) and 2010
(highest ORs), among working-age men and women.
The temporal patterns were similar across genders and
age groups, but the highest ORs were observed in 2007
for elderly men and women. Between 1995 and 2010,
the ORs of less good self-rated health increased, peaking
in 2007 (OR for elderly men =1.24 [95% CI: 1.12-1.38]
and OR for elderly women =1.13 [95% CI: 1.02-1.25],
compared with 1986) for elderly men and women. Please
note that Fig. 1 visually illustrates the remarkable trends
in Japan, especially the changes in a full spectrum of
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(A) Occupational class (aged 25-64)

M Bad and very bad ® Fair ® Good M Verygood

100

9 ||

80 ||

70 |

60 ||

50 |

Percentage (%)

40 |

30 |

20 |

10 |,

Men Women

(B) Educational level (aged 25-64)

100 M Bad and very bad ™ Fair ® Good M Verygood
90
80
70

60

50

Percentage (%)

40
30
20

10

High Middle Low High Middle Low
Men Women

(C) Educational level (aged 65-94)
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Fig. 2 Age-adjusted percentages of self-rated health (four categories: very good, good, fair, and bad/very bad), by occupational class and educational
level, in 2016. ¥ Age-adjustments were calculated using a proportional odds logistic regression model, controlling age category (5-year age interval)
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Table 2 Odds ratios (ORs)? of less good self-rated health among men and women, aged 25 to 64 (including occupational class) and

aged 65 to 94: Pooled analysis between 1986 and 2016

Men Women
Aged 25-64 Aged 65-94 Aged 25-64 Aged 65-94
OR? 95% Cl OR? 95% Cl OR? 95% Cl OR? 95% ClI
Survey yearb
1986 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
1989 0.86 (0.83-0.90) 0.98 (0.87-1.09) 0.85 (0.82-0.88) 097 (0.86-1.08)
1992 0.73 (0.70-0.76) 0.78 (0.69-0.87) 0.69 (0.66-0.71) 0.78 (0.69-0.87)
1995 0.69 (066-0.71) 0.71 (0.63-0.80) 0.64 (0.62-0.66) 0.69 (0.62-0.78)
1998 0.89 (0.85-0.92) 091 (0.81-1.01) 0.84 (0.81-0.87) 087 (0.78-0.97)
2001 0.98 (0.95-1.02) 1.01 (091-1.13) 093 (0.90-0.96) 0.95 (0.85-1.06)
2004 0.94 (0.91-0.98) 1.00 (0.89-1.12) 0.86 (0.83-0.89) 0.94 (0.84-1.05)
2007 118 (1.15-1.22) 1.24 (1.12-1.38) 1.09 (1.05-1.13) 113 (1.02-1.25)
2010 123 (1.19-1.27) 1.19 (1.09-1.31) 1.10 (1.07-1.13) 1.07 (0.98-1.18)
2013 1.15 (1.12-1.19) 1.08 (0.99-1.19) 1.03 (1.00-1.06) 093 (0.85-1.02)
2016 112 (1.08-1.1 1.06 (0.97-1.16) 1.00 (0.97-1.03) 0.90 (0.82-0.99)
Age (5-years)
Age (reference: 25-29 years) 1.02 (1.02-1.02) 1.02 (1.02-1.02)
Age (reference: 65-69 years) 1.04 (1.04-1.04) 1.04 (1.04-1.04)
Occupational class (EGP scheme)
Upper non-manual workers (I-+11) 1.00 (Reference) 1.00 (Reference)
Lower non-manual workers (IIl) 1.10 (1.08-1.12) 1.07 (1.06-1.09)
Manual workers (V+VI+Vlla) 1.15 (11 18) 117 (1.14-1.20)
Farmers (IVc+VIib) 0.99 (0.95-1.02) 1.05 (1.01-1.09)
Self-employed (IVa+b) 1.06 (1.03-1.08) 097 (0.94-1.00)

95% Cl 95% Confidence Interval, EGP scheme Erikson-Goldthorpe-Portocarero scheme
?0dds ratios (ORs) were calculated using proportional odds multiple logistic regression models, including age category (5-years), survey year (dummy variable),
and occupational class (for men and women, aged 25 to 64 years) as covariates (Model 2). The odds ratio is the probability of less good self-rated health

compared with the reference group or year
PDummy variables of the survey year (0= 1986, 10 = 2016) were included

self-rated health, because these results were derived
from the same analysis (Model 2).

Trends in socioeconomic inequalities in self-rated health

Both favorable and unfavorable changes in self-rated
health were observed among workers of all occupational
classes in accordance with trends for the entire popula-
tion during the study period (shown in Additional file 1:
Appendix Table 4). Table 3 shows the ORs of less good
self-rated health, by occupational class and educational
level, for 1986, 1995, 2010, and 2016 (estimated by
Model 1). The results of all surveys are shown in Add-
itional file 1: Appendix Table 5 (for occupational class)
and Additional file 1: Appendix Table 6 (for educational
level). In 1986, compared to upper non-manual workers,
the ORs for men ranged from 0.92 for farmers (95% ClI:
0.82-1.04) to 1.15 for manual workers (95% CI: 1.06—

1.23). From 1986 to 1995, we found no changes in socio-
economic inequalities in self-rated health, as evidenced
by no significant interaction term between occupational
class and survey year (estimated by Model 3, Additional
file 1: Appendix Table 7). Between 1995 and 2010,
changes were found among some socioeconomic groups
as follows. The ORs of male manual workers (compared
to upper non-manual workers) increased from 1.10 (95%
CI: 1.03-1.18) to 1.21 (95% CI: 1.16—1.26), as evidenced
by the significant interaction term. There were also
changes in inequalities, by occupational class, between
2010 and 2016. In 2016, the ORs of male, lower non-
manual workers (compared to upper non-manual
workers) increased from 1.12 (95% CIL: 1.07-1.17) in
2010 to 1.20 (95% CI: 1.15-1.26) in 2016, as evidenced
by the significant interaction term. The ORs of female
farmers (compared to upper non-manual workers) in-
creased from 1.00 (95% CI: 0.90-1.11) in 2010, to 1.25
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Table 3 Odds ratios (ORs)? of less good self-rated health, by occupational class and educational level, in four distinctive survey years

Survey year 1986° 1995¢ 2010¢ 2016°
OR? 95% ClI OR? 95% Cl OR?® 95% ClI OR?® 95% ClI
Men
Occupational class (EGP scheme, aged 25-64)
Upper non-manual workers (I+I1) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Lower non-manual workers (Ill) 1.09 (1.01-1.18) 1.06 (0.99-1.14) 112 (1.07-1.17) 1.20 (1.15-1.26)
Manual workers (V+VI+Vlla) 1.15 (1.06-1.23) 1.10 (1.03-1.18) 1.21 (1.16-1.26) 1.27 (1.21-1.33)
Farmers (IVc+Vilb) 0.92 (0.82-1.04) 0.95 (0.85-1.06) 1.03 (0.94-1.12) 1.18 (1.07-1.29)
Self-employed (IVa+b) 1.10 (1.02-1.19) 1.05 (0.98-1.13) 1.02 (0.97-1.08) 1.08 (1.01-1.14)
Educational level (aged 25-64)
High (ISCED: 5-8) N/A N/A 1.00 (Reference) 1.00 (Reference)
Middle (ISCED: 3, 4) 1.22 (1.18-1.27) 1.34 (1.29-1.38)
Low (ISCED: 1, 2) 147 (1.39-1.56) 1.75 (1.63-1.88)
Educational level (aged 65-94)
High (ISCED: 5-8) N/A N/A 1.00 (Reference) 1.00 (Reference)
Middle (ISCED: 3, 4) 1.34 (1.20-1.51) 1.34 (1.20-1.48)
Low (ISCED: 1, 2) 148 (1.31-1.66) 1.54 (1.38-1.72)
Women
Occupational class (EGP scheme, aged 25-64)
Upper non-manual workers (I+I1) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference) 1.00 (Reference)
Lower non-manual workers (Ill) 1.08 (1.00-1.16) 1.08 (1.02-1.15) 1.06 (1.01-1.10) 1.11 (1.07-1.16)
Manual workers (V+VI+Vlla) 112 (1.03-1.21) 1.14 (1.06-1.23) 1.19 (1.12-1.26) 1.34 (1.27-143)
Farmers (IVc+Vilb) 0.95 (0.84-1.07) 1.05 (0.94-1.19) 1.00 (0.90-1.11) 125 (1.12-1.40)
Self-employed (IVa+b) 1.01 (091-1.11) 1.03 (0.93-1.13) 0.93 (0.85-1.02) 0.86 (0.78-0.96)
Educational level (aged 25-64)
High (ISCED: 5-8) N/A N/A 1.00 (Reference) 1.00 (Reference)
Middle (ISCED: 3, 4) 1.22 (1.17-1.28) 132 (1.26-1.37)
Low (ISCED: 1, 2) 1.74 (1.61-1.88) 203 (1.87-2.21)
Educational level (aged 65-94)
High (ISCED: 5-8) N/A N/A 1.00 (Reference) 1.00 (Reference)
Middle (ISCED: 3, 4) 1.25 (1.09-143) 1.24 (1.11-1.40)
Low (ISCED: 1, 2) 1.54 (1.34-1.76) 149 (1.32-1.68)

95% Cl 95% Confidence Interval, EGP scheme Erikson-Goldthorpe-Portocarero scheme, ISCED International Standard Classification of Education

Low (ISCED: 1, 2): Elementary school/junior high school graduation

Middle (ISCED: 3, 4): High school/technical professional school graduation

High (ISCED: 5-8): Two-year college/university graduation, or more

? Estimates were calculated using proportional odds logistic regression models, controlling age category (5-years): Model 2. The odds ratio is the probability of less
good self-rated health compared with the reference group

® Year of starting the survey

€ Year of best self-rated health in Japan, between 1986 and 2016

9 Year of Japanese’ worst self-rated health for working aged men and women, between 1986 and 2016, and the year of starting the survey including
educational background

€ The latest survey

(95% CI: 1.12—1.40) in 2016, as evidenced by the signifi-
cant interaction term.

Regarding the differences by educational level between
2010 and 2016, the ORs of working-age men with mid-
dle and low education level (compared to high educa-
tion) increased from 1.22 (95% CIL: 1.18-1.27) to 1.34
(95% CI: 1.29-1.38), and from 1.47 (95% CI: 1.39-1.56)

to 1.75 (95% CI: 1.63—1.88), as evidenced by the signifi-
cant interaction term for the interaction between educa-
tional level and survey year (estimated by Model 3
shown in Additional file 1: Appendix Table 7). The ORs
of working-age, middle and low education level women,
also increased from 1.22 (95% CI: 1.17-1.28) to 1.32
(95% CI: 1.26-1.37), and from 1.74 (95% CI: 1.61-1.88)
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to 2.03 (95% CI: 1.87-2.21) during the same period, but
the interaction terms were not significant. The patterns
are similar among elderly men and women, but no
changes were found between 2010 and 2016. The ORs
of the elderly middle and low education level men chan-
ged from 1.34 (95% CI: 1.20-1.51) to 1.34 (95% CI:
1.20-1.48), and from 1.48 (95% CI: 1.31-1.66) to 1.54
(95% CI: 1.38—1.72) during the same period. The ORs of
the elderly middle and low education level women chan-
ged from 1.25 (95% CIL: 1.09-1.43) to 1.24 (95% CI:
1.11-1.40), and from 1.54 (95% CI: 1.34—1.76) to 1.49
(95% CI: 1.32-1.68) during the same period.

Discussion

Main findings

This study incorporated the following features to over-
come the limitations of previous studies: (1) we used an
ordinal scale to measure self-rated health as an outcome
variable [31], as opposed to dichotomized results [7-11];
(2) this study included an assessment of educational in-
equalities using internationally comparable classifica-
tions, which has not been previously addressed by
studies in Japan, and (3) the data for the present study
represents a long study period and includes a large data-
set in terms of the number of survey participants in-
cluded. In this study, data analysis demonstrates that
Japanese self-rated health trends fluctuated during the
study period. The lowest prevalence of less good self-
rated health was observed in the mid-1990s, while the
highest was observed around the late 2000s. We con-
firmed that there were socioeconomic inequalities in
self-rated health among several occupational classes
throughout the study period. We also found substantial
and growing inequalities by educational level between
2010 and 2016. However, it should be noted that such
increases were limited to particular groups, such as low-
to middle-education level working-age men.

Interpretation

The most notable finding in this study is the observation
of two inflection points for self-rated health in Japan,
which differs from the successive declining trend of less
good self-rated health observed in other high-income
countries (i.e., European countries) [32]. Previous studies
have reported on the first inflection point (a reversal of
the improving trends, circa 1995) [8, 9]. This study iden-
tified a second inflection point: the lowest self-ratings of
health occurring in the late 2000s. One explanation is
that men and women, especially those of working age,
suffered the adverse health effects of Japan’s economic
stagnation. In fact, some health indicators declined dra-
matically in the late 1990s. For example, Japan’s suicide
rate surged in 1998, due to the impact of the 1997 Asian
financial crisis [14]. The high suicide rate was constant
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until 2010, which corresponds to the period of self-rated
health deterioration identified in this study (Table 2 and
Fig. 1). Thus, unfavorable changes in self-rated health
between 1995 and 2010 may be due to the physical and
psychological state of the Japanese people, caused by the
prolonged economic stagnation [7-11]. This implies
self-rated health deterioration may mediate high suicide
rate, especially during the economic crisis. Our findings
also confirmed improvement of self-rated health across
all sex and age groups after 2010 in addition to a de-
creasing suicide rate during the 2010s [33]. Further
monitoring for self-rated health is necessary to investi-
gate the population’s health.

Previous studies have reported that all-cause mortality
among upper non-manual workers (i.e. managers and
professionals) increased rapidly in the late 1990s [6, 34].
Our findings do not identify the reasons behind this
trend; however, unfavorable changes in self-rated health
were definitely observed among male workers of all oc-
cupational classes (Additional file 1: Appendix Table 4).
Therefore, absolute self-rated health deterioration
among male upper non-manual workers may be related
to the rapidly increasing mortality rate during the late
1990s. This description implies that self-rated health de-
terioration across the Japanese population may have
reflected the deterioration of health and may partially
explain further deviations from the typical pattern of
mortality inequalities, as observed in European countries
[6]. Although we found that upper non-manual workers
had better self-rated health throughout the study period,
the discrepancy between favorable self-rated health but
high mortality among male upper non-manual workers,
represents a unique pattern among Japanese working-
age men.

We should carefully interpret the discrepancy between
trends in Japanese individuals’ self-rated health and mor-
tality rate in this period. Assuming that less good self-
rated health is associated with high mortality risk, mor-
tality will continue to increase, as per the observed high
prevalence of less good self-rated health in Japan be-
tween 1995 and 2010. However, the Japanese age-
adjusted mortality rate declined during this period [2].
One possible reason is that there are many drivers of
and competing factors in mortality, indicative of the
weak relationship between self-rated health and mortal-
ity among the Japanese population.

Another important finding of this study is that regard-
ing inequalities in self-rated health by occupational class,
which remained stable and relatively small throughout
the study period. This finding is consistent with previous
studies on the trends in Japan between 1986 and 2007
[8, 9]. In addition to these trends, we found that socio-
economic inequalities have increased since 2007 between
certain socioeconomic groups, especially those of
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working age. Therefore, we recommend a careful assess-
ment to monitor self-rated health inequalities in line
with occupational health.

We have identified distinct differences in self-rated
health across educational levels in Japan, which is a
novel finding. The magnitude of inequalities among
working-age men and women was more pronounced by
educational level than by occupational class, which is
consistent with the trends observed in European coun-
tries and South Korea [31, 35]. However, educational in-
equalities in self-rated health should be interpreted with
caution, because in Japan, the proportion of working-age
men and women with a low education level is very small
(5.9% for men, and 4.3% for women, in 2016). Neverthe-
less, we consider educational inequalities in self-rated
health among the elderly as a particularly serious issue
because the proportions of elderly men and women with
a low education level were substantial (27.9 and 33.9%,
respectively, in 2016), and the prevalence of less good
self-rated health (bad or very bad at 24.8% for women
aged 65 to 94) is larger than that for the working-age
group (11.5% for women). As the Japanese society ages,
health promotion is becoming increasingly important for
the latter part of individuals’ lives. Although we need a
careful assessment of the features of each cohort on self-
rated health and health inequalities [10, 11], our findings
shed light on socioeconomic inequalities in the health of
the elderly in a super-aged society.

Our analysis may facilitate between-country com-
parative research on self-rated health, because the
symmetric response scale (five-point scale) affords
easy comparisons with other high-income countries,
especially in European countries [13, 32]. Such inter-
national comparative study can focus on the magni-
tude of socioeconomic inequalities in Japan and the
difference in the meaning of the category “fair” com-
pared with other high-income countries. In addition,
the unique Japanese trends in self-rated health can be
contrasted to neighbouring Asian countries (e.g.
South Korea) that have both cultural similarities and
differences [35, 36].

Strengths and limitations
This study builds on previous research on health in-
equalities and is based on a long-term, nationwide sur-
vey and a comprehensive assessment of socioeconomic
inequalities in Japan. Whereas the previous studies used
dichotomized self-rated health as an outcome [7-11].
We adopted four categories: very good, good, fair, and
bad/very bad. This study also included the trends in
health inequalities at the educational level, which has
not been addressed in previous studies [8, 9].
However, self-rated health for the Japanese population
should be interpreted with caution because the Japanese
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are generally more likely to choose the mid-point (fair)
when they respond to a Likert-type scale survey [37].
For example, for the year 2016, we estimated that ap-
proximately 50% of people in Japan perceived their
health as fair (based on age-adjusted percentages calcu-
lated by model 2). Assuming that we define the preva-
lence of “less than good health” as an outcome for
assessing self-rated health in 2016, the prevalence was
58.9% for working-age men (Fig. 1). This is relatively
higher than in Western and Southern European coun-
tries (15 to 45%, for men aged 30 to 79) [32]. This may
be because the Japanese positively interpret the word
“futsu” (fair, in Japanese), whereas westerners consider
“fair” literally, as a neutral position [37]. This means that
the results from Japan may lean more toward less good
self-rated health than those from other high-income
countries [38]. Therefore, Japanese socioeconomic in-
equalities in self-rated health may be systematically
underestimated, supposing that the cultural tendencies
to choose the mid-point of Likert scales have not chan-
ged during the study period. Further research is required
to show whether the Japanese perception of “fair” health
is homogenous in terms of objective health status.

Another limitation is the parallel assumptions for the
ordinal logistic regression model. Our analysis suggests
that these assumptions were violated. A sensitive ana-
lysis (binary logistic regression models using “less than
good health” and “bad/very bad” as outcomes, respect-
ively) confirmed similar results to those presented in this
study. For working-age men, for example, the prevalence
of “less than good health” by educational level were
56.5% for “high,” 63.3% for “middle,” and 69.3% for
“low,” respectively (shown in 2B) whereas the prevalence
calculated by binary logistic regression models (sensitive
analysis) were 55.8% for “high,” 63.9% for “middle,” and
68.8% for “low,” respectively. For elderly women, the
prevalence of “less than good health” by educational
level were 71.2% for “high,” 75.3% for “middle,” and
78.5% for “low,” respectively (shown in 2C) whereas the
prevalence calculated by binary logistic regression
models (sensitive analysis) were 69.6% for “high,” 75.1%
for “middle,” and 79.0% for “low,” respectively. These
data confirm that the application of ordinal logistic re-
gression models did not distort the overall trends of the
analysis.

Conclusion

Japan had relatively poor self-rated health because of the
high prevalence (about 50%) of “fair” (i.e., the mid-point)
in self-rated health, which was a unique feature of survey
response patterns and a key feature for better under-
standing trends in self-rated health in the Japanese
population. We found important variations over time
and between socioeconomic groups, and distinct
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differences in self-rated health by educational level,
which have increased since 2010 whereas those by occu-
pational class were stable and relatively small throughout
the study period. Therefore, our study results suggest
that socioeconomic inequalities in health in Japan are
more similar to those in other high-income countries
than often assumed. In-depth studies of the role of so-
cioeconomic conditions may shed light on the reasons
for the high prevalence of poor self-rated health in
Japan. In addition, a better understanding of the high
prevalence of “fair (futsu)” is a key element for elucidat-
ing the overall picture of self-rated health in Japan.
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