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Individual income, income distribution, and self rated
health in Japan: cross sectional analysis of nationally

I‘epresentative Sample
Kenji Shibuya, Hideki Hashimoto, Eiji Yano

Abstract

Objective To assess the effects on self rated health of
individual income and income distribution in Japan.
Design Cross sectional analysis. Data collected on
household income, self rated health, and other
sociodemographic characteristics at the individual
level from comprehensive survey of the living
conditions of people on health and welfare in a
nationally representative sample from each
prefecture.

Setting Prefectures in Japan.

Participants 80 899 people aged > 15 years with full
records in survey.

Main outcome measures Dichotomous variable for
self rated health of each respondent (0 if excellent,
very good or good; 1 if fair or poor).

Results Inequality in income at the prefecture level
measured by the Gini coefficient was comparable with
that in other industrialised countries. Unadjusted odds
ratios show a 14% increased risk (odds ratio 1.14, 95%
confidence interval 1.02 to 1.27) in reporting poor or
fair health for individuals living in prefectures with
higher inequality in income. After adjustment,
individual income was more strongly associated with
self rated health than income inequality. Additional
inclusion of regional effects showed that median
income at the prefecture level was inversely related to
self rated health.

Conclusions Individual income, probably relative to
the median prefecture income, has a stronger
association with self rated health than income
inequality at the prefecture level.

Introduction

A series of international comparative analyses has con-
sistently shown that the health of a population, with
indicators such as life expectancy, depends not just on
the absolute size of the national income but on how
that income is distributed.'® Recently, studies on
income distribution and health have been extended to
analysis within a nation. Results suggested that large
inequalities in income within a society may be an
important source of regional variations in health.”
Several possible mechanisms through which
income and its distribution may affect health have been
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proposed.' ™ Some studies support the idea that
income distribution within a region itself influences
people’s health, while others state that the absolute
level of individual income is one of the determinants of
individual health.” ” Furthermore, there is a hypothesis
that what affects health is individual income relative to
average income in a region."

As ecological studies are prone to aggregation and
confounding bias, individual level studies have been
carried out to assess the independent effects of income
inequality after adjustment for an individual’s
income.” "’ These studies have exclusively been carried
out in the United States, and they have shown mixed
results.” "' Tt is still not clear whether the relation
between income, income distribution, and health at the
individual level is a universal phenomenon and
whether it can be explained by the proposed
mechanisms.

From the early 1960s to the late 1980s Japan
achieved the narrowest income differentials in industr-
ialised countries and the highest life expectancy in the
world. Several authors have attributed such a rapid
improvement in population health to the more
egalitarian social system in Japan.”'" However,
inequality in income in Japan since the late 1980s has
increased at a much faster pace than in other industr-
ialised countries."

We examined the independent effects of income
and its distribution on health during the period of wid-
ening income disparity in Japan. We hypothesised that
any effects would become clear when the level of
income inequality reached that observed in Western
nations and that such effects would appear first on self
rated health at the individual level and later on
mortality at the population level. We examined the
effects of individual income and its distribution on
individuals’ self rated health by using a nationally rep-
resentative sample from the Japanese population.

Methods

Data source

We used data from the 1995 comprehensive survey of
the living conditions of people on health and welfare
(LCPHW) by the Ministry of Health and Welfare.*” This
survey interviewed all household members within
5100 area units, randomly sampled from all prefec-
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Table 1 Descriptive statistics of economic variables in Japan

Economic variable Mean (SD)  Median (range)
Prefecture level*:
Median prefecture income (million yen) 3.02 (0.52)  3.13 (1.80-4.04)
Gini coefficient 0.36 (0.03)  0.36 (0.31-0.45)

Individual levelt:

Sample household income, adjusted for household size (million yen)

4.08 (0.33) 3.48 (0.05-83.00)

*Estimated from original data (n=103 040).
TBased on sample used in analysis (n=80 899).

tures in Japan. Hyogo prefecture was excluded from
the 1995 survey because it was severely affected by an
earthquake at that time. This nationally representative
interview survey contains household and individual
information on demographics, health, illness profiles,
and use of health services. After we excluded records
with missing values on key variables (4747) and
excluded those from people aged <15 years (17 394),
we obtained a total of 80 899 individual observations
for analysis.

Measure of self rated health

A recent review of various community studies showed
that self rated status is strongly correlated with more
objective measures of health, such as mortality,
independent of medical, behavioural, and psychosocial
risk factors.” The 1995 survey elicited the respondent’s
perceived overall health status by asking, “What is your
current health status: excellent, very good, good, fair, or
poor?” We created a dichotomous variable for self
rated health (0 if excellent, very good, or good; 1 if fair
or poor), following the previous individual level studies
in the United States." ™

Independent variables

We used age, sex, and marital status (never married,
married, separated, divorced) as demographic covari-
ates and determined whether the respondent had had
a medical check up in the year before the survey. As
Japan has a universal health insurance system,
variables related to health insurance were not included
in the analysis.

From the 1995 survey we obtained information on
annual household income before tax, including
benefits and transfer payment. To obtain individual
level income we adjusted household income for
household size with equivalence elasticity of 0.5, as
used in previous studies.”* We used the Gini
coefficient as a measure of income distribution within a
prefecture and divided the sample into quarters.
Because of the skewed distribution of household
income we used median prefecture income as a
representative value of absolute income in the analysis.

Statistical analysis

The stratified design of the national survey requires
special analysis for unequal sample probabilities and
clustered observations and consequent underestima-
tion of errors.?* For this reason, we used the statistical
package SUDAAN (version 7.5.6, Research Triangle
Institute, NC), which takes into account the design
effects of the survey to estimate appropriate standard
errors.” We made further adjustment with the weights
provided by the Ministry of Health and Welfare to cor-
rect for unequal probability selection and non-
response bias.

We tested in a hierarchical way three types of logis-
tic regression models to assess the relation among
income, income distribution, and self rated health.
Firstly, we carried out univariate analyses of all the
explanatory variables on self rated health. Secondly, we
used a simple regression to estimate the relation
between two ecological variables (that is, income
inequality and median income at the prefecture level)
and self rated health (model 1). Thirdly, we adjusted
individual income as well as other individual
characteristics in addition to the ecological variables
(model 2). Fourthly, we further adjusted for the
possible effects specific for a region by including
dummy variables for 12 geopolitical blocks in Japan, as
unspecified characteristics of regions may confound
the relation between income inequality and health
(model 3)." * Each regional block comprises three to
six prefectures, except Hokkaido. Finally, we reanalysed
the data stratified by age (<65 and > 65 years), sex, and
income to test whether the effects of income inequality
vary across the stratum."” "

Table 2 Sample characteristics (unweighted) of people in Japan

Proportion with fair or

Variable No (%) poor health (%)
Age (years):

15-44 40 588 (47.4) 5.8

45-59 22 495 (26.3) 9.8

60-79 19 371 (22.7) 16.7

=80 3102 (3.6) 25.2
Sex:

Male 40 801 (47.7) 8.8

Female 44 755 (52.3) 10.8
Marital status:

Married 56 053 (67.9) 10.3

Never married 20 736 (23.9) 54

Separated 6 811 (6.2) 18.8

Divorced 1956 (2.0) 14.6
Check up:

In previous year 42 773 (57.4) 10.2

Not in previous year 31773 (42.6) 10.6
Gini coefficient (inequality):

1st quarter (lowest) 19 908 (23.3) 9.8

2nd quarter 29 516 (34.5) 9.5

3rd quarter 24 272 (28.3) 9.9

4th quarter 11 860 (13.9) 10.6
Median prefecture income:

1st quarter (highest) 14 098 (16.5) 10.8

2nd quarter 19 682 (23.0) 10.2

3rd quarter 17 383 (29.3) 9.7

4th quarter 34 393 (40.2) 9.2
Household income (million yen):

<1.50 10 114 (11.8) 144

1.50-1.99 7038 (8.2) 1.4

2.00-2.49 8 696 (10.2) 10.7

2.50-2.99 8 760 (10.3) 9.9

3.00-3.99 16 527 (19.3) 8.7

4.00-4.99 12 521 (14.6) 8.4

=5.0 21 900 (25.6) 8.5
Self rated health:

Excellent 25 357 (31.3)

Very good 14 628 (18.1)

Good 32 986 (40.8)

Fair 7 255 (9.0)

Poor 673 (0.8)
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Table 3 Univariate and adjusted odds ratios (95% confidence intervals) for self rated health (fair or poor=1) estimated by logistic

regression models

Independent variable Univariate Model 1 Model 2 Model 3

Intercept 0.10 (0.09 to 0.11)

0.06 (0.05 to 0.06) 0.08 (0.06 to 0.11)

Prefecture level variables

Gini coefficient (inequality):

1st quarter (lowest) 1.00 1.00 1.00 1.00

2nd quarter 1.00 (0.92 to 1.10) 0.97 (0.89 to 1.07) 1.00 (0.91 to 1.11) 0.99 (0.89 to 1.11)
3rd quarter 1.07 (0.98 to 1.18) 1.03 (0.94 to 1.14) 1.03 (0.93 to 1.14) 1.02 (0.90 to 1.17)
4th quarter 1.14 (1.02 to 1.27) 0.90 (0.78 to 1.05) 0.90 (0.77 to 1.04) 1.13 (0.96 to 1.34)

Median prefecture income:

1st quarter (highest) 1.33 (1.20 to 1.47)

1.39 (1.22 to 1.58)

1.14 (1.01 to 1.30) 0.79 (0.64 to 0.99)

2nd quarter 1.15 (1.07 to 1.24) 1.13 (1.03 to 1.23) 1.03 (0.94 to 1.13) 0.85 (0.71 to 1.01)
3rd quarter 1.15 (1.05 to 1.25) 111 (1.01 to 1.22) 1.03 (0.94 to 1.14) 0.93 (0.83 to 1.04)
4th quarter 1.00 1.00 1.00 1.00

Individual level variables

Household income (million yen):

<1.50 1.93 (1.72 to 2.15) 1.54 (1.36 to 1.73) 1.54 (1.37 to 1.74)
1.50-1.99 1.48 (1.30 to 1.80) 1.30 (1.14 to 1.49) 1.30 (1.14 to 1.49)
2.00-2.49 1.38 (1.23 to 1.54) 1.25 (1.1 to 1.40) 1.24 (1.11 to 1.40)
2.50-2.99 1.23 (1.09 to 1.38) 1.22 (1.08 to 1.38) 1.23 (1.09 to 1.38)
3.00-3.99 1.05 (0.95 to 1.17) 1.08 (0.97 to 1.20) 1.08 (0.97 to 1.20)
4.00-4.99 1.01 (0.91 to 1.13) 1.04 (0.93 to 1.17) 1.04 (0.93 to 1.17)
=5.00 1.00 1.00 1.00
Age (years):
15-44 1.00 1.00 1.00
45-59 1.69 (1.57 t0 1.83) 1.57 (1.44 t0 1.73) 1.57 (143 t0 1.72)
60-79 3.15 (2.92 to0 3.39) 2.69 (2.46 to 2.96) 2.69 (2.45 to 2.95)
=80 5.10 (4.47-5.83) 4.30 (3.66 to 5.05) 4.29 (3.65 to 5.05)
Marital status:
Married 1.00 1.00 1.00
Never married 0.53 (0.49 to 0.59) 0.92 (0.83 to 1.02) 0.92 (0.83 to 1.02)
Separated 1.99 (1.81 to 2.19) 0.99 (0.88 to 1.11) 0.99 (0.88 to 1.11)
Divorced 1.55 (1.31 to 1.84) 1.31 (1.11 to 1.56) 1.31 (1.10 to 1.55)
Sex:
Male 1.00 1.00 1.00
Female 1.27 (1.20 to 1.34) 1.18 (1.12 to 1.25) 1.18 (1.12 t0 1.25)
Health check up in previous year:
Yes 1.00 1.00 1.00
No 1.06 (0.99 to 1.13) 1.02 (0.96 to 1.08) 1.01 (0.95 to 1.08)
Regional block dummies No No No Yes
Wald 7 P value 18594; <0.001 20316; <0.001 22720; <0.001
Results ables were simultaneously included, a graded associ-

Table 1 summarises the economic variables at
individual and prefecture level used in our analysis.
Median prefecture income was slightly lower than the
median individual income in our sample (3.13m yen
(about £21 096) v 3.48m yen (about £23 455), at the
average 1995 exchange rate of 1 yen=£0.00674).

Distribution of prefecture level income measured
by the Gini coefficient ranged from 0.31 to 0.45 with
the median of 0.36. At the prefecture level, the Gini
coeflicient and median income showed moderate cor-
relation (Pearson’s correlation coefficient -0.51).
Sample characteristics of our data are presented in
table 2. Overall, 9.8% of the sample reported their
health as fair (9.0%) or poor (0.8%).

Table 3 represents the univariate and multivariate
odds ratios for the effects of income distribution at the
prefecture level on individual self rated health. The
Mantel-Haenszel trend test suggested that higher
quarters of the Gini coefficient, lower quarters of
median income, and lower categories of individual
income were associated with the likelihood of self
reported fair or poor health (P<0.0001, data not
shown). In model 1, in which two prefecture level vari-
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ation of median income remained while the effect of
the Gini coefficient became weaker.

Next we adjusted for the individual characteristics
of household income, age, sex, marital status, and
health check up in the previous year (model 2 in table
3). Odds ratios of the Gini coefficient and median
income at the prefecture level were further weakened.
Instead, individual income was significantly associated
with self rated health. Compared with the highest
income class (>5.00m yen), adjusted odds ratios for
reporting poor health ranged from 154 (95%
confidence interval 1.36 to 1.73) in the lowest income
class (<1.50m yen) to 1.22 (1.08 to 1.38) in the fourth
income class (2.50m-2.99m yen). Adjusted odds ratios
of other individual level variables were also significant,
including older age, being female, and being divorced.
Further adjustment was made by including dummy
variables for 12 geopolitical blocks (model 3 in table 3).
While the effects of explanatory variables other than
the prefecture level variables remained stable, a
gradient effect of the Gini coefficient was observed:
odds ratio of the highest quarter of the Gini coeflicient
was 1.13 (0.96 to 1.34). Median prefecture income,
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Table 4 Adjusted odds ratios (95% confidence interval) of income inequality for
reporting fair or poor health, stratified by household income, age, and sex

Stratification and
model*

Gini 2nd quarter
(lower inequality)

Gini 3rd quarter
(higher inequality)

Gini 4th quarter
(highest inequality)

Income (million yen)

<2.00:

Model 2 1.10 (0.87 to 1.38) 1.07 (0.85 to 1.34) 1.04 (0.78 to 1.37)
Model 3 1.05 (0.81 to 1.36) 1.07 (0.79 to 1.44) 1.27 (0.90 to 1.78)
2.00-2.99:
Model 2 0.87 (0.71 t0 1.07) 0.99 (0.82 to 1.19) 0.86 (0.65 to 1.13)
Model 3 0.83 (0.65 to 1.05) 0.82 (0.64 to 1.05) 0.88 (0.64 to 1.21)
3.00-4.99:
Model 2 1.06 (0.90 to 1.25) 1.11 (0.94 to 1.30) 0.87 (0.66 to 1.15)
Model 3 1.04 (0.86 to 1.26) 1.10 (0.89 to 1.35) 1.20 (0.89 to 1.62)
>5.00:
Model 2 0.98 (0.82 to 1.17) 0.95 (0.77 to 1.16) 0.86 (0.63 to 1.17)
Model 3 1.02 (0.83 to 1.25) 1.06 (0.83 to 1.35) 1.07 (0.74 to 1.56)
Age (years)
>60:
Model 2 0.97 (0.84 to 1.12) 1.04 (0.90 to 1.19) 0.88 (0.71 to 1.09)
Model 3 0.90 (0.67 to 1.23) 0.92 (0.71 to 1.19) 0.98 (0.84 to 1.16)
<60:
Model 2 1.02 (0.91 to 1.15) 1.02 (0.90 to 1.15) 0.94 (0.78 to 1.14)
Model 3 1.01 (0.88 to 1.16) 0.99 (0.85 to 1.16) 1.20 (0.98 to 1.49)
Sex
Male:
Model 2 1.04 (0.91 to 1.18) 1.05 (0.91 to 1.20) 0.92 (0.75 to 1.13)
Model 3 1.02 (0.87 to 1.18) 1.07 (0.90 to 1.28) 1.22 (0.98 to 1.53)
Female:
Model 2 0.98 (0.86 to 1.11) 1.02 (0.83 to 1.15) 0.91 (0.76 to 1.09)
Model 3 0.98 (0.85 to 1.13) 0.99 (0.84 to 1.16) 1.09 (0.88 to 1.36)

*Model 2=adjusted for prefecture median income, Gini coefficient, household income, and individual
characteristics; model 3=model 2 plus dummy variables for geopolitical blocks.

however, showed a reversed gradient against perceived
health: individuals in the lowest income quarter were
21% less likely to report poor health (odds ratio 0.79,
95% confidence interval 0.64 to 0.99).

We also examined the effects of income distribu-
tion stratified by income, age, and sex to test whether
income inequality affects all individuals equally or only
subpopulations in a society (table 4). In each stratum,
however, none of the models suggested differential
effects of income inequality on self rated health across
strata.

Discussion

In this cross sectional analysis of a nationally represen-
tative sample in Japan we have shown that individual
income, probably relative to median income at the pre-
fecture level, has a stronger association with an
individual’s self rated health compared with income
inequality at the prefecture level.

The few studies that have examined the effects of
income and its distribution on individual self rated
health were exclusively carried out in the United
States.” " Although they drew mixed conclusions,
their findings were somewhat similar. The negative
effect of income inequality on perceived health was
attenuated when adjustment was made for individual
level income and other explanatory variables. Further-
more, the effect of inequality in individual income was
stronger than that of inequality in regional income.""
Our study also confirms this finding.

A study by Mellor and Milyo was unique in that
they included regional fixed effects to control for non-
specific regional characteristics.” They showed that,

after inclusion of regional effects, state mean income
was inversely related to self rated health. We also found
areversed gradient of the effects of median income on
subjective health. A negative gradient of prefecture
level income along with a positive gradient of
individual income indicates that level of individual
income, relative to level of regional income, may be
associated with individual health."” On the other hand,
the effect of income inequality on health was smaller in
our study than in previous studies in the United
States.” ™ Several explanations can be proposed for
the disparity.

Reasons for disparity with other studies

Firstly, the magnitude of income inequality in Japan
may still be small and the significant association
between income inequality and health may be
observed only at the levels of inequality present in the
United States.*” Some researchers report, however, that
income inequality in Japan has rapidly increased since
the late 1980s.” In fact, the mean Gini coefficient in
Japan in 1995 was 0.36 and already comparable with
those in European countries, although it is still below
the level of income inequality in the United States.” *’
Alternatively, there may be a time lag between the
prevalence of income inequality and its effects on
health. For example, Blakely et al have shown that
income inequality measured up to 15 years previously
was more strongly associated with self rated health
than contemporary measurement.” Therefore, time
series analysis of Japanese data would also be needed
in a future study.” *

Secondly, the units of aggregation in our study (that
is, prefectures) may be too homogeneous for income
distribution to exert an effect independent of
individual income. However, the aggregation in a geo-
political level, larger than the prefectures, yielded simi-
lar results (data not shown). We decided to use
prefecture as the primary unit of aggregation because
a prefecture is similar to a state in the United States in
terms of its population size and variations in income
inequality.

Finally, the relation between income inequality and
health may not be universal but instead may depend
on social and political characteristics specific to place
and cultural norms. Several researchers attribute the
significant effect of income inequality in the United
States to the degree of economic segregation that may
lead to lack of investment in public goods.” ** A recent
ecological study in Taiwan also provides limited
evidence of changes in association between income
inequality and health status, depending on the stage of
economic development and social transformation.’

Our results do not mean that we should not be
concerned with reducing income inequality. Inequality
in income at state level in the previous studies may
reflect various social conditions, including the effects of
local policies that cannot easily be observed but vary
across states.”” ** * Further inquiry into the theoretical
basis and conceptual framework of the relation
between income distribution and health will enhance
our understanding of the reasons why income inequal-
ity affects health in some countries and not in others.
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What is already known on this topic

Contrary to the common perception of an
egalitarian society, income inequality in Japan has
increased rapidly since the late 1980s, though life
expectancy continues to increase

Individual level studies, exclusively carried out in
the United States to assess the independent effects
of income inequality on health, have had mixed
results

What this study adds

Individual income levels, probably relative to
regional median income, may have more influence
on an individual’s perceived health than regional
income inequality in Japan

results. KS drafted the paper, which was edited by HH and EY.
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