DP

RIETI Discussion Paper Series 09-E-047

JSTAR First Results 2009 Report

ICHIMURA Hidehiko
RIETI

SHIMIZUTANI Satoshi
RIETI

HASHIMOTO Hideki
the University of Tokyo

The Research Institute of Economy, Trade and Industry

http://www.rieti.go.jp/en/

RIETI Discussion Paper Series 09-E -047

Japanese Study of Aging and Retirement
JSTAR First Results
2009 Report
Hidehiko Ichimura
The University of Tokyo, Graduate School of Economics
Research Institute of Economy, Trade and Industry (RIETI)
Hideki Hashimoto
The University of Tokyo, Graduate School of Medicine
Satoshi Shimizutani
Research Institute of Economy, Trade and Industry (RIETI)
Institute for International Policy Studies (IIPS)

Abstract
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Retirement (hereafter “JSTAR”). Using this rich and unique dataset, we describe in
detail how middle-aged and elderly Japanese live in terms of economic, social, health,
and family status. In this project, our intention is to zoom in to paint a picture of the
lives of individuals and zoom out to also provide a panorama view of society, while
extracting scientific findings which we hope are innovative and insightful regarding life
in Japan as well as other countries in the world. Moreover, we try to connect these new
scientific findings to efforts toward enhancing the effectiveness of policymaking.
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1.1 Preface
This book provides an overview of the first wave of the Japanese Study of Aging
and Retirement (hereafter “JSTAR”). Using this rich and unique dataset, we describe
in detail how middle-aged and elderly Japanese live in terms of economic, social,
health, and family status. In this project, our intention is to paint a picture of the lives
of people that is both zoomed in to focus on individuals and zoomed out to provide a
panorama, and extract scientific findings which we hope are innovative and insightful regarding life in Japan as well as other countries in the world. Moreover, we try to
connect these new scientific findings to efforts toward enhancing the effectiveness of
policymaking.
JSTAR project researchers aimed to construct a world-class longitudinal dataset
on middle-aged and elderly Japanese persons to enable researchers worldwide to perform scientific investigation on aging and retirement from an international perspective. JSTAR builds on the shoulders of preceding large scale “family” surveys like
HRS (Health and Retirement Study), ELSA (English Longitudinal Survey on Aging),
SHARE (Survey on Health, Ageing and Retirement in Europe) all of whose teams’
knowledge, instructions, and encouragement were indispensable to initiating JSTAR.
In particular, this book emphasizes a comparison between Japan and SHARE, a
study performed in more than 10 countries in continental Europe. The reason that we
chose SHARE as a reference among the “family” of world standard datasets on aging
and retirement is that only SHARE transcends national borders and performs multiplecountry surveys and thus prioritizes transnational information. As described below,
the origin of JSTAR is found in SHARE in that we started the project with SHARE as
a direct role model. The contents and analyses of this book are generally comparable
with those in Health, Ageing and Retirement in Europe: First Results from the Survey
of Health, Ageing and Retirement in Europe (2005), edited by Axel H. Börsch-Supan,
which we call the “SHARE book” below.
The most important message of this book is the similarity and diversity of life
circumstances for middle-aged and older people across both individuals and municipalities even within Japan. Of particular interest is the substantial variation in many
life aspects of middle-aged and elderly across individuals.
JSTAR and SHARE as well as other HRS type surveys find a substantial diversity
across individuals in middle and older ages in their samples. The SHARE book emphasizes an enormous wealth in diversity of cultures, histories, and policy approaches
in continental European countries and on the resultant different shapes of individual
behavior across nations. The diversity across municipalities and individuals within a
country provides unusually large potential to extract new scientific findings and policy
implications for population aging. JSTAR’s unique features are found in the homogenous living circumstances in culture, history, and policy within a municipality, in
contrast to the large gap in the same seen in different countries. This means that, when
examining topics related to aging and retirement, it is easier to control for unobserved
heterogeneity caused by innate characteristics across regions without relying on a fixed
effect model, and thus to distill the effect of what interests researchers more clearly.
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This advantage is especially important for analysis on aging and retirement. Similar to European countries, Japan has been aging and is currently one of the most aged
societies in the world. The aging process in Japan will continue in the future and in fact
will even accelerate. However, we must keep in mind that aging takes place in all domains of life and the effect of aging on people’s living standard is not uniform but very
diverse. The diversity comes both from individual heterogeneity and different cultural,
historical and policy backgrounds. We believe that our focus on variations in a large
number of individuals in selected municipalities which are controlled for cultural, historical, and policy environment is a unique approach to examining a variety of topics
on aging and retirement and contributes to rethinking a way of sampling survey data.
JSTAR and SHARE and other “family” surveys like HRS and ELSA share the
common motivation and philosophy to understand a variety of levels of aging, from
individuals to countries, from an international perspective. The first wave of JSTAR,
which took place in the first half of 2007, contains data on individual living circumstances of 4,200 persons in five municipalities scattered in the eastern geography of
Japan. JSTAR has made every effort to construct data comparable with SHARE and
other surveys so that researchers worldwide are able to explore the Japanese experience of aging and retirement in a comparable way.
This book presents the first results from the JSTAR baseline data. We realize
that this is only a first step to a better understanding of aging and retirement in Japan.
Additional research agendas will be more clearly investigated when longitudinal data
is available and when more in-depth econometric analyses are performed. However,
we believe that even a cross-sectional analysis will reveal many unexplored findings
which stimulate further scientific research. As the SHARE book emphasizes, aging
is inevitable and affects all of us both as individuals and societies. Together with the
“family” members, we hope that JSTAR will push forward our scientific frontiers on
aging and retirement so that the innovative knowledge will contribute to the enhancement of happiness and well-being of all the people on the earth.
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1.2 Population Aging in Japan
The main background of the JSTAR project is population aging. Population aging is
one of the most serious social and economic challenges in modern society. Japan is
not an exception and has experienced the most drastic demographic change among
industrialized countries. The pace of population aging in Japan is far faster than that of
other industrialized countries. As of 2005, one of every five people in Japan was aged
65 or older. In the meantime, we have witnessed the fertility rate fall to an historically
low level. The ongoing drastic demographic changes—population aging combined
with lower fertility—are posing an unprecedented challenge to the Japanese economy.
Other countries undergoing population aging are keenly watching how Japan will cope
with this daunting challenge.
While Japan and European countries are the most “aged” nations in the world, the
share of the older demographic is currently higher in Japan (over 20%) than the average in European countries. In addition to the historically high level of the proportion
of the aged, the pace of aging in Japan is literally unprecedented and is far more rapid
than in European countries. The proportion of population aged 65 and over out of the
total population was about 5% in 1950, increasing to 12.5% in 1990, and then reaching 20.2% in 2005. According to the latest population projections released by National
Institute of Population and Social Security Research (NIPSSR) (2007), the share of
those aged 65 years and above is expected to reach 30.5% of the total population in
2025, and further increase to 39.6% in 2050.
The aging of Japan is occurring much faster than in Europe whose proportion of
the population aged 65 and over is projected to increase to 28% in 2050 as the SHARE
book shows. In other words, in terms of the share of the elderly population, Japan
faces the most severe demographic challenge in the world. Among the major European
countries, Italy has the largest share of the elderly in 2005 (19.7%) and will also have
the largest in 2050 (32.7%), which is still much lower than that of Japan.
Figure 1-2-1 illustrates the population pyramids in Japan at three different points
in time: 2005, 2025, and 2050. A dynamic process of demographic change is neatly described in the change of share in the three pyramids. A textbook explanation describes
the general path of a population pyramid from first a mountain (or Mt. Fuji)-shaped
outline (larger younger generation and smaller older generation) to a diamond-shaped
form (the middle-aged group is dominant) and then an urn-shaped outline (larger older
generation and smaller young generation). The pyramid in Japan, which is currently
diamond-shaped, will become a typical urn shape like that of SHARE countries. The
most dominant age cohort is moving upward and, in 2050, the largest age cohort will
be those aged around 80. The top-heavy shape is evidence that the Japanese demographic pyramid in the future will be very unstable in that a thin base must support a
large head.
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Figure 1-2-1 Japan's population pyramid in 2005, 2025, and 2050
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There are two driving forces propelling the aging process in Japan: low fertility
and increased life expectancy. Japan’s birth rate remains at an historically low level.
Figure 1-2-2 shows that the total fertility rate of 3.65 in 1950 declined to 1.54 in
1990. The rate further declined to 1.26 in 2005 and slightly recovered to 1.32 in 2006.
Japan’s current total fertility rate is comparable with Italy (1.32), Spain (1.35) and
Germany (1.34) whose total fertility rates belong to the lowest group among European
countries (all figures are current as of 2005 and available from EUROSTAT “Population and social condition”). Despite several policy measures taken by the government
to stimulate the birth rate, the projection of fertility rates in the future is pessimistic.
According to the population projections by NIPSSR (NIPSSR (2007)), the total fertility rate will level off for the next four decades: the medium variant of the fertility rate
is projected to be 1.23 in 2025 and 1.26 in 2050 (1.54 at the high variant and 1.06 at the
low variant in 2050). In contrast, EUROSTAT’s projections show that the total fertility
rate will be 1.40 for Italy and 1.45 for Germany in 2050, all of which are much higher
than that of Japan (EUROSTAT (2005)).
Total fertility rate

Figure 1-2-2 Total fertility rate in Japan

At the same time, Japanese life expectancy is now one of the longest in the world.
Figure 1-2-3 illustrates life expectancy at birth by gender in 2003 when the data is
available for all the 14 countries in the figure (OECD 2007), i.e. 12 European countries, the US, and Japan. The life expectancy at birth was 78.4 years for males and
85.3 years for females, both of which were the longest in the world. While the life
expectancy at birth for males is similar to Sweden and Switzerland, that for females is
even more remarkable. The difference in longevity is greater if comparing Japan and
the US: 3.6 years longer for Japanese males and 5.2 years longer for females. What
accounts for the world's longest life expectancy for Japanese people is surely a fascinating topic to be explored from a variety of angles. JSTAR provides an opportunity to
examine the striking difference between Japan and other countries, a subject that has
attracted interest from researchers from around the world.
10 JSTAR first results
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Age

Figure 1-2-3 Life expectancy at birth, 2003

The long life expectancy will continue to be in favor of Japan in the future. According to the NIPPSR estimation (NIPPSR 2007), the medium variant of life expectancy at birth will extend to 81.4 years for males and 88.2 years for females in 2025,
and further increase to 83.4 years for males and 90.1 years for females in 2050. On
the other hand, according to EUROSTAT (2005), the life expectancy at birth in the
SHARE countries will extend to 80-84 years for males in 2045-2050 (the longest is
83.6 in Italy and Austria) and 84-89 years for females (the longest is 89.1 in France
and 88.8 in Italy). The life expectancy for Japanese males is comparable with the longest expectancy in Europe and that for Japanese females exceeds that in all European
countries.
The lower fertility rate and the longer longevity result in a higher old age dependency ratio. The ratio in this subsection is defined as the number of elderly aged
65 and over to population aged between 15 and 64. We should keep in mind that this
definition is different from that in the SHARE book which calculates the number of
the elderly aged 60 and over to that of those aged between 20 and 60. The data source
is the United Nations (2007). Japan’s old age dependency ratio was only 8.3% in 1950
and as of 2005 is 29.8%, which is comparable with Denmark and Italy. However, the
figures in 2050 are remarkable (United Nations 2007), as seen in Figure 1-2-4. Japan’s
old age dependency ratio will increase dramatically to 73.8% in 2050 and will exceed
the highest in Europe (63.3% in Spain) by 10 percentage points and is almost twice
as large as that in the US (34.1%). Those observations imply that burden of aging is
exceptionally larger for Japan than other industrialized countries. Similar to Europe,
the dependency ratio has received so much attention in policy debates in Japan since
the higher old age dependency ratio may be associated with a larger burden of tax and
social security contribution from younger generations. In this sense, Japan’s future
must be viewed very soberly.
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Figure 1-2-4 Old age dependency ratio, 2005 and 2050 (population 65 or over to population
15 to 64 years)

Fortunately, the negative effect can be mitigated by the higher labor force participation rate in Japan. In addition to demographic changes, we need to take account of
when people retire and their required social security benefits as well as medical and
long-term care. These considerations are also associated with family and social networks, to which we should expand our scope. According to EUROSTAT (Employment
rate of older workers by gender), Japan’s employment rate of workers aged between
55 and 64 is 81.4% for males and 51.2 % for females (see Figure 1-2-5). The male
employment rate of Japanese is higher than that of Switzerland whose rate is the highest in the SHARE countries (76.4%) and twice as large as that of France whose rate
is the lowest (40.5%). This observation implies that the high dependency ratio might
be somewhat compensated by the higher employment rate in Japan. In contrast, the
employment rate for Japanese females is 51.2% and located at the middle of SHARE
countries, i.e. between the higher group (67.0% in Sweden and 58.1% in Switzerland)
and the lower group (23.0% in Italy and 26.0% in Belgium). This figure shows that
there is a large scope to stimulate the female labor supply in this age group in Japan.
The employment of the elderly can be described as employment of someone of
retirement age after that person has initially left the labor force. In contrast to several
European countries which experience “early retirement,” Japan currently enjoys a late
retirement age. Figure 1-2-6 depicts the “effective” retirement age, which is defined as
a weighted average of net withdrawals from the labor market at different ages over a
five year period for workers initially aged 40 and over, for 15 developed countries in
the 2002-2007 period (OECD 2008). The latest retirement age is observed in Japan for
both males and females; 69.5 years for males and 66.5 years for females. The figure
for Japanese males is higher than that for Sweden, the second highest, by 3.8 years
while that for females is higher than Switzerland, the second highest, by 2.4 years. It
is remarkable that the gap in the effective retirement age between Japanese males and
French males (58.7 years) with the lowest retirement age exceeds 10 years.
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%

Figure 1-2-5 Employment rates of workers aged 55-64, 2007
Age

Figure 1-2-6 Average effective age of retirement (2002-2007)

Late retirement is one of the most distinct features of the elderly labor supply in
Japan. Understanding what accounts for Japanese retirement behavior is surely important not only for Japan but also other developed countries which suffer from early
retirement. JSTAR provides information on a variety of pathways to retirement as well
as key affecting factors including economic/health status and quality of workplace and
family/social networks, most of which are measured in an internationally comparable
way. We believe that one of the most important contributions in JSTAR will be found
in uncovering and examining the unique Japanese retirement behavior from a variety
of angles to extract policy implications for other developed countries.
JSTAR first results 13
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Even if the rapid speed of aging and sharp rise in the old age dependency ratio
might be somewhat offset by the higher labor force participation, one might wonder
whether Japan can escape from a huge burden of social security and health expenditure. Here we will review two large components of expenditure related with aging:
pension benefits and health expenditure.
Figure 1-2-7 illustrates the net replacement rate for an average earner from mandatory pension programs. The replacement rate is a measure of pension generosity and
the net replacement is defined as the individual pension entitlement net of taxes and
contributions as a percentage of individual pre-retirement earnings net of taxes and contributions. According to the figure, the replacement rate of Japan is the lowest among
the 14 countries. Excepting the UK, the rate is about 60% or more in European countries and exceeds 90% in Greece, Netherland and Austria, which is consistent with the
findings in the SHARE book that the share of current public pension expenditure out
of GDP is lowest in the UK (about 5%), and highest in Austria (almost 15%). In terms
of replacement rate, the Japanese pension program is less generous, which mitigates
social security expenditure. Due to the difference in definitions and projected years,
it is difficult to compare future pension expenditures between Japan and the SHARE
countries. According to the latest official projections released by Ministry of Health,
Labour and Welfare (MHLW 2006), the total amount of social security expenditure
(pension, medical, and welfare) will be 1.41 trillion yen in 2025 which corresponds to
26.1% of national income in the case that social security reforms are enforced.

Figure 1-2-7 Net replacement rate for an average earner from mandatory pension schemes

The public pension program also works as a device to redistribute resources among
people, which is closely related with the issue of poverty. In recent years, there has
been tremendous policy debate on economic inequality in Japan which some attribute
to a larger proportion of the elderly whose inequality is larger than younger generations. Although there has been no consensus on the factors, that the poverty rate for
the elderly in Japan is higher than other industrialized countries must be recognized.
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Figure 1-2-8 reports poverty rates among people aged 65 and over in 2000 (Förster
& Mira D'Ercole 2005). The poverty rate is defined as the proportion of individuals
with equivalised disposable income less than 50% of the median income of the entire
population. Note than there is no data for Belgium and Spain. We observe that the
proportion of the poor in Japan is 21.1%, which is much higher than all the other countries except Greece and the US. In most SHARE countries, the poverty rate among the
elderly is relatively low compared to Japan. While the lower replacement ratio of the
public pension program might contribute to the large disparity in disposable income
of the elderly, what accounts for the larger proportion of the poor in the Japanese
elderly should be addressed from a variety of angles, including income and wealth at
retirement, mutual transfers among family members, and health deterioration. JSTAR
provides rich data to explore who the poor elderly are and the differences between the
rich and the poor among the elderly.

Figure 1-2-8 Poverty rates among people aged 65 and over, 2000

Lastly, we turn to the size of health expenditure. One striking feature is that Japan
has the longest life expectancy in the world and at the same time its medical expenditure is relatively small. Figure 1-2-9 reports health expenditure per capita on a dollar
basis and the share relative to GDP in the 14 industrialized countries, which is taken
from OECD (2007). The amount of health expenditure per capita is about US$3,000
in Japan, which is comparable with that in the U.K. Although health expenditure per
capita is smaller in some European countries like Italy, Spain, and Greece, it is larger
in most countries. In particular, the figures for Switzerland and the US are twice as
large as that for Japan.
The lower amount of medical expenditure per capita in Japan among industrialized countries is also evident in the share of medical expenditure relative to GDP. In
2004, the share of medical expenditure to GDP was 8.0% in Japan, which is the lowest among the countries (OECD 2007). The highest is 15.2% for the US and the share
for all European countries ranges between that of Japan and the US. We believe that
JSTAR enables exploration of what accounts for the low medical expenditure relative
to economic size in Japan. Health status along with economic and social circumstances
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Figure 1-2-9 Health expenditure per capita, 2004

is a possible factor but a comprehensive dataset to explore the topic has been lacking
in Japan. JSTAR includes a variety of variables related with those factors and enables
researchers to find a key factor to mitigate health expenditure in Japan.
What is more interesting is to relate health expenditure with health care. Figure
1-2-10 performs an analysis similar to that in the SHARE book which takes life expectancy as a measure for the output of health care or the ultimate goal of a health
care system. The SHARE book classifies the SHARE countries and the UK into four
categories, depending on health expenditure per capita and life expectancy: the first
group includes countries with high health care expenditures and good results in terms
of life expectancy such as France, Sweden, and Switzerland. The second group contains countries with low expenditures and low life expectancies, most prominently the
UK. The third group refers to countries which manage to have well above average life
expectancy but that spend a smaller share of GDP on health care, such as Italy and
Spain. The fourth and the most disturbing group includes the countries in which life
expectancy is low, but health care expenditures are nevertheless above average, prominently Denmark. Note that the data on life expectancy and health care expenditure in
the SHARE book dates to 2001 but that in this chapter it dates to 2003, although the
data source is the same.
The figure demonstrates that Japan is an outlier and is located far above the average life expectancy but spends smaller medical expenditure. Another outlier is the
US which suffers from larger medical expenditure and shorter life expectancy. This
unlikely combination of the long life expectancy and low medical expenditure in Japan poses a puzzle for both researchers and policymakers. One might argue that this
is because Japanese people are extremely healthy but another view might be that the
Japanese health care delivery system is unusually efficient. Alternatively, other factors
might explain the ambivalent combination. While there has so far been no consensus
on what accounts for this observation, it is critical to disentangle the main causes for
the unusual combination for both Japan and other countries that have a huge medical
expenditure burden. In other words, the Japanese experience has a large potentiality to
provide useful lessons for other countries.
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Figure 1-2-10 Health care expenditures and life expectancy in 2003

While Japan is now enjoying late retirement and lower health expenditure, it
would be too optimistic to believe that this pattern will continue in the future. In both
Europe and Japan, pension and health care reforms are always placed top priority on
the agenda of policymakers and the direction of the debate usually focuses on cutting the total amount of government expenditures. Unfortunately, a large volume of
policy debates on these social systems has not been supported by empirical evidence.
To be fair, we have little knowledge on the mechanism of how public policy affects
individual behavior and how the government can cut expenditure without negatively
impacting people’s well-being. What is described in this subsection is based on casual
observations whose details are not firmly established; further, there has been no data
available to examine causes and interactions of these observations and thus to extract
scientific findings and useful policy implications for Japan and other counties with
challenges of an aging population.
JSTAR is the first data in Japan to tackle these topics from an international perspective, and, together with SHARE and other family surveys, expands the knowledge
frontier on a global scale to contribute to the design of more effective policies.
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1.3 Individual Aging: Health, Economics, and Social Networks
Aging takes place at a variety of levels from the national to the individual and affects
all of us in all domains of our lives. In terms of a national population, this is especially
true for Japan which experiences an unprecedented speed of aging in the world. There
has been a large volume of debates on population aging and not a day passes without a
report in the media about population aging in Japan. See Shimizutani (2006, 2007) for
further discussion related to this subsection.
We notice that virtually all arguments put forward thus far on the need to reform
the social security system apply the same reasoning. The first part of the reasoning
asserts that under the rapid speed of aging, an increase in the number of elderly who
are “supported” by the pay-as-you-go social security system leads to an inevitable
increase in social security expenditures including pension payments and medical and
nursing care expenses. The second part claims that Japan’s fertility rate remains low
and the number of young people who “support” the social security system is unlikely
to increase substantially. There seems to be no definitive fertility-boosting measure
and therefore little likelihood of a sharp recovery. The third part of the reasoning is
that the combination of population aging and low fertility translates into a decreasing
number of the supporting population and a rapidly increasing number of the supported
population, which invites an imbalance between social security benefits with the result
that the burdens will trigger collapse of the social security system.
As a consequence, this type of argument warns that the social security burden
per active person will increase to an unsustainable level, thus undermining Japan’s
economic vitality and ultimately make the social security system unsustainable and
calls for drastic reforms of pay-as-you-go social security programs that must be implemented immediately. Indeed in recent years, major and successive reforms have been
implemented in the pension, medical care, and long-term care programs. However, the
reality remains that Japan has been unable to find a fundamental solution despite all the
lengthy discussions year after year. We still do not see that any tangible improvement
has been made to the nation’s social security system.
We should observe that the most important viewpoint seems to have been missing in all the arguments to date. This type of “traditional” argument, which can be
also called a “macro and institutional approach,” has serious caveats in that it works
solely on funding in a fragmented fashion with little collaboration across bureaucratic
boundaries. As a result, the approach discards two missing perspectives essential to
the debates.
First, this approach ignores the individual level decision-making (e.g. reactions
to different incentives) and focuses exclusively on the funding side. Thus, most of the
debates have concentrated on to what extent overall social security expenditures and
the resulting burden on the younger generation will increase as a result of further aging
of the Japanese population. Such arguments typically present the estimates of the aggregate expenditure on social security based on the projected future benefits, resulting
from a systematic calculation. While we do not deny that discussion of social security
funding is important, any argument discarding individual decision-making will not be
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productive. In particular, the way individuals will respond to different incentives and
policy changes is a critical question to improve economic efficiency. Changes in pension benefits would change the patterns of income and asset distribution by age group
as well as the patterns of labor supply. Likewise, changes in self-burden of medical and
nursing care costs would alter demand for these services. Moreover, it is very likely
that the scarce evidence on policy impacts has left public policies unchecked and inefficient.
Second, the traditional approach does not deal with the well-being of the elderly.
Well-being should be measured from multiple angles including economic, health, and
family and social networks. In particular, the diversity of individual circumstances of
the elderly in terms of those aspects must not be ignored. The living circumstances
for those in their late 60s are totally different from those for people in their 80s. Some
elderly people earn a high income, live in good health, and are blessed with family and
friends. Others suffer from a low income and live in poor health without family. Policy
effectiveness of the social security program is not separable from health conditions of
individuals and their families, household economic status, family relationships, and
social activities. No effective policy can be generated from discussions that treat the
different subgroups of the elderly as one and the same. Fine-tuned policies in full
consideration of diversity among individuals cannot be developed from discussions
focused exclusively on funding.
What is worse in Japan is the (unnecessary) division of social security policy
across areas. While pensions, medical care, and nursing care as well as elderly employment and family relationship are closely interrelated, they have been discussed
separately and links between them have been extremely weak. Policy effectiveness
should be measured from the viewpoint of beneficiaries, not from that of the government agencies that implement the policies. No effective policy can be formulated by
viewing lives of the elderly only partially, as if they were separate entities, for instance,
as a pensioner, as a recipient of medical services, and as a nursing care receiver. Government policies must be evaluated on whether they, in terms of collective effect, contribute to the improvement of the living standards of the elderly.
Despite enormous discussion taking the traditional approach, many topics essential to understanding the effect of aging have not been covered or sufficiently clarified
to date. The following are just a few examples:
1. Do people have sufficient funds upon retirement to support them the rest of
their lives? What role should public pensions play in supporting retirement? Answers
to these two questions will clarify what constitutes an appropriate allocation of pension benefits.
2. What are the reasons behind the unusually late retirement age in Japan? This is
a topic of great interest to European countries where the spread of early retirement is
causing a rapid increase in the social security burden.
3. What impacts do the pension system, the system of mandatory retirement at a
fixed age, and the health status of the elderly have on labor supply? This is important
from the viewpoint of how Japan should prepare for the predicted labor shortage.
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4. How should roles be allocated between in-home and facility-based nursing
care? What types of people can rely on family care? Is the existing nursing care system
truly improving the quality of life for those receiving its services? What is the role of
the family? While Japan possesses the greatest longevity in the world, why is the proportion of Japanese who consider themselves happy smaller than in other countries?
5. When the price of medical and/or nursing care or the proportion of the price
paid by individuals is raised, does it reduce unnecessary benefits or hinder the provision of necessary benefits? In what type of people can such effects be observed?
What are effective measures to prevent the deterioration of health conditions, i.e., an
increase in the level of care needed? Clarifying these points is essential for reforming
the medical and nursing care systems.
Thus, we need to endeavor to formulate a new approach that emphasizes individual decision-making (microeconomic-based) and the overall welfare of the elderly.
The basic criteria underpinning this approach is quite simple: whether or not a social
security policy is useful should be assessed from the point of view of the beneficiaries.
For that, we should look at how elderly people respond to different incentives in a variety of life aspects such as their health condition, employment status, financial status,
family ties, and links with friends and communities. This is because the social security
system is closely interrelated with and thus inseparable from all these factors.
This sort of idea is certainly quite natural and common internationally but has
been missing in most arguments in Japan, partly due to the lack of data in Japan. Given
the rapid pace of population aging, a fundamental change in thinking is imperative and
urgently needed. However, it is no easy task to capture the overall picture of elderly
people’s living standards and reflect diverse circumstances of the elderly in public
policies. The only way to take in the voices of individual elderly people and link the
reality of their life to social security policies is to build and then analyze a large microlevel dataset that contains a wealth of information. This type of survey contributes
to “evidence-based policymaking” too. Indeed, some public policies have failed to
achieve their goals and instead ended up causing unexpected side effects. It is thus
necessary to conduct a strict ex post facto evaluation of each policy, using actual data
to examine whether the goals have been met, whether there have been any side effects
or wasted resources, and to use the evaluation results for further institutional improvement. Eliminating waste related to social security policies is particularly meaningful
because the cost of social security benefits represents a significant portion of Japan’s
national budget.
Indeed, a series of large-scale panel surveys of middle-aged and older people is
being undertaken in many countries to ostensibly establish a “world standard,” as represented by the Health and Retirement Study (HRS) in the United States, the English
Longitudinal Study of Ageing (ELSA) in Britain, and the Survey of Health, Ageing
and Retirement in Europe (SHARE) in continental Europe. The HRS is being conducted under the leadership of the University of Michigan and serves as a role model for
the following survey. These moves are starting to proliferate among Asian countries
such as South Korea and Thailand, as well as China and India.
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All these surveys uncover the individual circumstances of aging. Population aging is often associated with pessimistic concerns about declining health and deteriorating productivity and uncertainty after retirement. At the same time, individual aging
process is very diverse and the variation of individual circumstances increases with
age. This pattern is becoming more diverse due to the longer life expectancy. As the
SHARE book demonstrates, we need to keep in mind that any topic related with aging should be examined from multiple interdisciplinary angles emphasizing economic
status, health status, and family and social networks. These linkages have been largely
ignored in Japan, partly due to data availability and because most of the previous findings are fragmental.
Each of these surveys has hundreds of extremely diverse questions about health,
economic status, employment, family relations, and participation in social activities
since aging affects all domains of an individual’s life and all important elements including retirement, health and health care, how time is spent, income and consumption,
family relationships, and social networks are closely linked. This complexity calls for
multidisciplinary expertise applied to the survey. The accumulation of such data will
make it possible to identify, for instance, how elderly people would react to certain
policy changes and what sort of incentives would be effective in eliminating wasteful
expenditures. In the US, whenever formulating a new social security policy, the White
House reportedly checks with the HRS for supporting scientific evidence.
Survey respondents represent a broad spectrum ranging from pre-retirement people aged around 50 to the elderly, many of whom are medical and nursing care users.
Also common to all these surveys is that interviewers conducted face-to-face interviews with respondents, they used computers (CAPI: computer-aided personal interview), and the interviews consumed significant time. Database development in these
countries is being carried out as part of an international joint project and surveys are,
through close coordination among country leaders, deliberately designed to allow for
international comparison.
JSTAR shares the philosophy and analytical motivation of SHARE and other
family surveys. First, economic status in terms of income and wealth is strongly correlated with health and well-being of the elderly, though the direction of causality is not
well understood. This association is also deeply examined in Chapter 2 of this book.
Individuals with lower economic status are more likely to have worse health status
and vice versa. Second, health status is also linked with family and social networks
(Chapter 3). Individuals with better health status are more likely to enjoy closer family and social linkage and vice versa. Third, economic status is also connected with
family and social networks through a variety of forms of mutual transfers. The critical
issue is to disentangle the causal relationship among the three areas; in fact, unless it
is well analyzed, we cannot extract useful implications for more effective policymaking. The linkages among (1) income security and personal wealth, (2) kinship and social networks, living arrangements, and (3) physical and mental health, disability, and
mortality are also affected by public policy including social security, redistribution,
and housing policies. In other words, we should examine the relationship between the
private and public domain on aging and retirement issues.
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A world standard survey would require the knowledge and dedication of researchers, enthusiastic cooperation with the survey by individuals in the sample as well as
sufficient understanding of the survey by public institutions. Although tens of millions
of yen are needed for each round of the survey, the amount represents less than 0.001%
of the annual expenditure on medical and nursing care in Japan. In order to continue
future waves of JSTAR, it is imperative to gain the understanding of a large number of
local governments and develop multifaceted cooperation among foundations and other
entities concerned with social security. When these attempts are successfully achieved,
Japan will make headway toward beneficiary-oriented social security policies and its
accumulated knowledge will be utilized all over the world.
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1.4 How JSTAR was Created
This subsection describes the development process of the JSTAR project. As we emphasized, construction of micro-level data that provide the foundation for policy debate is indispensable to redesigning the social security system. The United States has
established an effective research system that collects and utilizes a wide range of individual information on economic, employment, and health statuses of the middle-aged
and elderly and their family and social networks, a system that is now becoming a
“world standard.” This type of research system now prevails in Europe and several
Asian countries, too. First and foremost, Japan must make up for its delays and catch
up with the rest of the world.
Indeed, as of 2005, Japan was the only industrialized country left not engaged
in creating a “world standard” database. Not only has this delayed the evaluation of
social security policies, it has created a situation in which Japan, despite being closely
watched by the rest of the world, has been unable to offer its unique and valuable experience as the country at the forefront of population aging. In other words, Japan is
standing at a crucial point in shifting to a beneficiary-oriented system and to develop
social security programs firmly based on empirical findings.
It is very easy to insist on the importance of a world standard database on aging
and retirement in Japan but it is very difficult to construct one. Japan’s earlier attempts
to conduct longitudinal surveys of middle-aged and older people were segmented and
fell far short of the world standard. What we really need is longitudinal, multidisciplinary, and internationally comparable survey data. This is surely a challenge and calls
for extraordinary enthusiasm and hard work of researchers, genuine cooperation of
interviewees and interviewers, ample understanding among relevant government and
other public agencies, vigorous input from leading researchers all over the world, and
sufficient funding. That this type of project is demanding in many aspects is the main
reason that a Japanese version of world standard research on the middle-aged and elderly people has not been available.
Although belated, moves toward conducting large-scale, world standard longitudinal surveys of middle-aged and older people have begun to emerge. Dr. Masaru Yoshitomi, former RIETI President and CRO, with serious concerns about the lack of firm
empirical evidence and effective policy implications in any debates on social security
program, started the “new economics of aging” project in 2004. Starting from April
2005, a group of keen researchers led by Yoshitomi have been actively working toward
making Japan’s first world standard longitudinal dataset on aging and retirement. This
project was further stimulated at Axel Börsch-Supan’s presentation on SHARE at a
National Bureau of Economic Research (NBER) International Social Security meeting
in Lake Como, Italy in May 2005. Ichimura and Shimizutani, who have been affiliated with RIETI, initiated the project in June of the same year. They contacted Robert
Willis (former principal investigator of HRS) and Axel Börsch-Supan (coordinator of
SHARE) both of whom were very willing to collaborate on starting a Japanese version of HRS/ELSA/SHARE. In July, together with the Japanese team members, we
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previewed datasets available in Japan and translated the common parts of the SHARE
questionnaires into the Japanese language and examined a variety of research questions in order to identify additional questions to those in SHARE. In August, we visited both PIs at the Mannheim Institute for Aging and Survey Research Center (SRC)
at University of Michigan with Haruko Noguchi (Japan team). The discussion with the
HRS/SHARE teams was extremely useful for starting our project and formed the base
of JSTAR.
HRS/ELSA/SHARE take an interdisciplinary and longitudinal approach and thus
are the role models of JSTAR and our innovations rest on these preceding projects.
Conversations and discussion with the HRS/ELSA/SHARE teams facilitated the starting of JSTAR and it is fair to say that JSTAR could not have succeeded in such a short
time without the cooperation and assistance of the members of those project teams.
In fact, we set up the JSTAR team in summer 2005 which included Hashimoto, and
completed the first version of the questionnaire and performed pilot surveys in the Ota
and Adachi wards in the center of Tokyo in November 2005. The time lag between our
visit to the HRS/SHARE teams and implementation of these pilot studies was only
four months. Consultations with the HRS/ELSA/SHARE teams also contributed to
making JSTAR comparable with the international family of surveys. During the same
period, we also discussed availability of other datasets and a new survey on aging with
project leaders gathering panel data in Japan.
We learned a lot from the two pilot studies in Tokyo including how to cope with
lower response rates. We continued preparations for a full-scale panel survey of middle-aged and older people comparable to the world standard. We have kept close contact with the leaders of HRS/ELSA/SHARE from whom we have received enthusiastic
support. In a workshop held on August 4-5, 2006 at RIETI, we had extremely substantive and pragmatic discussions on topics such as questionnaire contents, survey
methods, and response rates. This workshop was realized primarily with the support
of the National Institute on Aging (NIA) and prominent attendees included HRS and
SHARE leaders, indicating the degree of interest in Japan’s population aging problem
and social security policies based on empirical analysis. One of the most impressive
statements in the conference was from the director of the NIA. He stated that HRS has
been contributing to the formulation of overall social security policies in the US, and
whenever considering a new policy, the White House checks with HRS as to whether
there is scientific evidence that supports a certain policy.
Following the completion of two preliminary surveys and several meetings with
the HRS/ELSA/SHARE teams, we further developed our questionnaire and survey
instrument throughout 2006. In fall 2006, we negotiated with several municipalities
to request cooperation with the survey and obtained strong support from five local
governments who provided a linkage with data from official statements of medical and
nursing care use. We required the survey agency to select interviewers with superior
performance. In fall 2006, we also held a “Train-The-Trainers” program with help
from the Survey Research Center at University of Michigan and two instructors gave
two-day intensive training for supervisors in charge of each municipality.
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The first full-scale survey was launched in Shirakawa town in January 2007. The
individuals in the sample were aged between 50 and 75 and randomly chosen based
on household registration held at each municipality. In the first wave, we excluded
those who are institutionalized due to difficulty to contact, but we hope in the future
to be able to interview a first-wave interview subject even if he/she is subsequently
institutionalized. We started the survey in each municipality between January and the
beginning of April 2007.
Before starting to perform the survey, the principal investigators (Ichimura,
Hashimoto & Shimizutani) and Katsunori Kondo (Japan team) gave two-day instruction regarding the survey to interviewers in each municipality emphasizing the significance of the survey and answering any inquiries including details about the questionnaire and usage of personal computers (CAPI). The PIs also conducted follow-up
interviews at least twice with most of the interviewees some weeks after the survey
started in each municipality. The survey concluded in Kanazawa in July 2007. After
completing all the interviews, we began to sort the dataset examining data quality
(identifying outliers) and response rate to each question. We performed a host of crosschecks and plausibility checks of all data but more work on data cleaning process was
necessary. Although a huge workload, it was incumbent on us to carefully examine the
data since if a mistake or inappropriate element were not identified in the first wave,
the negative effects would last in the following surveys.
The analyses in this book are based on a cleaned dataset but it must be said that
some errors remain. We will continue working to solve those issues and add more
work on imputations before the data is released and made open for researchers in the
world. Micro-level data from JSTAR, processed so as to protect the individuals’ identities, will be made available to researchers under restricted conditions, enabling the
objective examination of policy effects. We will strive to release the data as early as
possible to the interested research community, together with a web-based user support
system.
Unquestionably, only when such a large-scale panel survey is undertaken in Japan
will it become possible for the government to formulate effective social security policies firmly based on empirical analysis and for researchers to explore new scientific
findings from the Japanese experience. By breaking down the walls of institutional or
financial arguments, we must reconsider social security policy from the viewpoint of
the elderly, and, at the same time, we will be able to generate new knowledge and ideas
useful not only in Japan but also internationally. As Dr. Yoshitomi put it, it would be
“disgraceful” if Japan continues to basically be the only developed country without a
world-standard panel survey of the elderly amid the rapid aging of its population. We
do hope that this project will gain understanding and support from as many people as
possible.
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1.5 Our Sample: 50+ in Japan
1.5.1 Introduction
The individuals in the baseline sample of JSTAR are aged between 50 and 75 and
live in five municipalities in the eastern area of Japan. The cities are Takikawa city in
Hokkaido, Sendai city in the Tohoku area, Adachi ward which is a special city in the
center of the Tokyo metropolis, Kanazawa city in the Hokuriku area and Shirakawa
town in a mountainous town in the Chubu area. More than 4,200 individuals in the
sample kindly participated in the survey with eager cooperation and the response rate
is close to 60%, which is much higher than the Japanese standard and is comparable
with the “family” surveys in other countries.
In contrast to those surveys, we did not use the standard national representative
random sampling but chose to conduct stratified random sampling within each municipality after selecting the five municipalities. We emphasize the three merits of our
sampling design.
First, the sampling allows us to collect data on individuals in a homogenous
health, economic, and social policy environment; they live in the same municipalities.
The sample size for each municipality is sufficiently large for econometric analysis.
Typically, national representative random sampling samples data from a few hundred
regions with a few dozen individuals for each region. This approach may be effective in reproducing the “national representative” averages. However, this methodology may not be effective for econometric analysis and policy evaluation. The biggest
problem is that we cannot control for unobserved innate difference across regions.
It is natural to assume that individual decision-making is affected by different environments and is responsive to different incentive programs. In most cases, empirical
analyses using national representative samples deal with unobserved heterogeneity
employing an indicator variable to represent each region, but we need to explicitly
consider the heterogeneity of those environments in order to obtain estimates with
smaller inconsistency. A few dozen individuals for each region is not sufficient to
conduct reliable econometric analysis and we need to combine individuals from many
regions in an empirical analysis. In contrast, our sampling design enables us to analyze
what interests us without being affected by different circumstances which affect individual behavior in health and economic and social networks since this method collects
a large number of individuals in the same environment, i.e. in the same municipalities.
While the current number of municipalities is too small, by collecting data from more
municipalities with different characteristics, eventually we will be able to cover most
types of municipalities in Japan. Even now, we will show that by reweighting, some
of the observed national characteristics can be reproduced by our sample with some
accuracy.
Second, because we received the endorsement from each of the municipalities
the response rate was higher. Most recent surveys in Japan have suffered from lower
response rates compared with the international standard. A response rate of 15-30%
is not rare in Japan. We obtained a high degree of cooperation from government officials of five municipalities and those cities sent a letter to encourage each respondent
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to participate in JSTAR, which surely improved the credibility and trustworthiness of
JSTAR, and therefore helped to raise the response rate. Moreover, each municipality
publicized the survey in the regular newsletter to residents (most local governments
publish newsletters to citizens every month or every two weeks). Furthermore, government officials were in charge of responding to questions and answers from individuals
who received the letter and indeed many individuals in the sample made calls to city
hall to confirm that the survey was authorized by the municipality. As a result, the
response rate of JSTAR is 60%, which is comparable to the international standard. It
would have been impossible to receive the endorsements from all the municipalities if
we had conducted the standard random sampling.
Third, we put in a request to the municipalities and received permission to link
our data with the official record on medical and long-term care use for those individuals from whom we received permission. Again, this would not have been possible with
the standard sampling design. Precise information on medical and elderly care use is
indispensable to the evaluation of health policies. Japan has a mandatory universal
medical and long-term care insurance program. While medical insurance for company
employees is covered by their employers, self-employed workers and retired persons
are covered by a national mandatory plan called the National Health Insurance (NHI)
program which provides hospitalization and medical services. The long-term care insurance (LTCI) program, which started in 2000, also covers all residents in Japan and
provides non-medical elderly care for those who are aged 65 and over and approved
to use care services through the public program. The insurers of the NHI program and
the LTCI program are municipalities or their alliances and they retain official records
on use of medical and elderly care services. JSTAR asked the respondents who are
participating in these programs to give permission to connect the survey data with official records on monthly service use of those two programs for the previous 24 months.
By doing so, we were able to obtain precise data on health services use. While those
services for people aged 75+ are provided through an independent insurance program
from April 2008, there was no respondent eligible for the scheme in the baseline data
collected in the first half of 2007 but there will be after the second wave.
1.5.2 Overview of Five Municipalities in the Baseline Wave
Next, we will briefly describe the five municipalities. Figure 1-5-1 illustrates the location of the five municipalities, all of which are located in the eastern part of Japan.
We plan to expand the number of municipalities to cover all regions in Japan in the
future, to cover the country from northernmost Hokkaido to southernmost Okinawa. In
general, the larger the number of municipalities from which data is collected the easier
it will be to relate the data back to the overall population because we would obtain a
larger number of individuals in more diverse circumstances.
Takikawa city is located in the central part of Hokkaido which is the most northern prefecture in Japan. The population exceeds 40,000 persons in 20,000 households
and the area is 116 square kilometers. Most of the city consists of plains located between two large rivers. The climate is cold and the temperature on average is 7 degrees
Celsius but the gap in temperature in summer and winter is very large. Usually, it
snows from the end of November until the beginning of April. The most important inJSTAR first results 27
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Figure 1-5-1 Location of the five municipalities
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dustries in Takikawa city are transportation and commerce. Several railways intersect
at Takikawa station and a national road passes through the city between Sapporo (the
largest city in Hokkaido) and Asahikawa (the second largest). While Takikawa city
does not have any large coal mining sites, there were many coal producing sites in its
surrounding areas. In the past, the city flourished when coal production was profitable.
After most of the coal mining sites were closed, Takikawa has been a declining city,
and in this respect is typical of many middle or small sized cities in Hokkaido.
Sendai city is the largest urban city in the Tohoku region and its population exceeds one million with about 450,000 households. Sendai was a castle city governed
by a powerful governor (daimyo) from the beginning of the Edo period (1603-1868)
and it has been the center of the Tohoku area in terms of industry, education, and government administration since the Meiji period (1868-1912). While most municipalities
in the Tohoku area suffer from declining population in recent years, Sendai’s population has been increasing due to vital economic activities and convenience in transportation including easier access to Tokyo. Sendai’s economic activity is often called
the “branch economy,” i.e., most Japanese large companies established their Tohoku
branch in Sendai. The city’s area is very large, 788.09 square kilometers, and expands
from the mountain area in the west to the Pacific Ocean in the east. Sendai city consists
of a variety of districts including both very urban and rural areas. The climate is relatively cold compared to Tokyo, but it does not snow as much as in Hokkaido or areas
facing the Japan Sea. Sendai is a traditional city with a large number of historic and
cultural sites, which are clearly found in the center of the city, though many traditional
sites were destroyed by bombing during the Second World War. It is often discussed
that the innate character of the people is very modest and durable.
Adachi city is located in the northeast part of metropolitan Tokyo, bordering
Saitama prefecture. The population of the city is about 650,000 persons with about
300,000 households and the area is 53.20 square kilometers. While the area is the third
largest among the 23 wards (special cities) of Tokyo, Adachi city is characterized as
a downtown district and is the densest municipality among the five JSTAR municipalities. Most of the area consists of low elevation plains with many rivers. The main
industry of the city before the Second World War was agriculture in most areas and
commerce and transportation in the most southern area. After the war, many people
who lived in other Tokyo wards moved to Adachi city. Now the most dominant industry is small-sized manufacturing and many new apartments have attracted younger
generations. We note that Adachi’s average income level is the lowest among the 23
special wards in Tokyo.
Kanazawa city is located in the Hokuriku region facing the Japan Sea and serves
as the center of the region. Like Sendai, Kanazawa has a long tradition and was established as a castle town with a powerful governor in the Edo period. Kanazawa has
many rivers and ports and is a center of regional transportation. Kanazawa’s population is about 460,000 persons with180,000 households and the area is 467.8 square
kilometers. Kanazawa is often called a “little Kyoto” and the center of the city especially is a very traditional and cultural area. There are many cultural and historic sites
in the city (Kanazawa was not bombed during the Second World War) and there are
famous regional dishes and arts (china, etc.). Downtown Kanazawa has beautiful and
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traditional streets with many temples, Japanese gardens (Kenroku-en park) and museums. Kanazawa is one of the most popular tourist towns in Japan and attracts foreign
visitors. There are also many novelists born in Kanazawa and novels that describe the
city. Kanazawa is a rainy city and it snows a lot in winter. In the surrounding area, there
are many residential areas and agricultural activities.
Shirakawa town is located in Gifu prefecture, north of Nagoya city, and is a mountainous area in the Chubu region. Shirakawa town is full of nature including many
beautiful streams and woods. The town is known for production of Japanese tea called
“Shirakawa cha” and the lumber industry (and residential construction using lumber).
The area is large at 237.9 square kilometers, and the variation in elevations from sea
level is also large (from 150 meters to 1,223 meters) in the town and people can live
in only 5% of the area. Shirakawa is typical of a mountainous rural town in Japan and
the population has been declining to about 10,000 persons with 3,300 households and
the share of elderly aged 65 and over in the total population exceeds 30%. The average
temperature is 12 degrees Celsius and it is cold in winter but it does not snow much.
1.5.3 Main Historical Events for the Individuals in the JSTAR Sample
The age of the individuals in the JSTAR sample is between 50 and 75 as of the first half
of 2007. The oldest person in the sample was born in 1932 and the youngest in 1957.
When we need to construct a longitudinal data to distinguish between age effect and
cohort effect, we should keep in mind that, when looking at the age gradient in any
topics in this book, we need to pay attention to both the 25-year age gap between the
oldest and youngest in the sample and the drastic difference in life experience in each
generation.
Table 1-5-1 summarizes main historical events for those generations in their lives.
The individuals in the oldest group in their 70s in 2007 (we call them the “70s group”
here) were born in the first half or the middle of the 1930s. There was a world-wide
economic depression and many international conflicts in the 1930s and the living standard became worse and worse until the end of the Second World War in 1945 when this
population was elementary school students. Those in their 60s in 2007 (we call them
the “60s group” here) were born before or after the end of the Second World War while
those entering their 50s in 2007 (we call them the “50s group” here) included the first
baby boomers (born in 1947-1950).
After the reconstruction period, the Japanese economy entered a high growth era
from the mid-1950s when people in the 70s group began to work. Most of the individuals in the 60s group were still in school. The youngest people entering their 50s were
born in 1957 and did not experience the hardest periods of Japan in the 20th century.
In the 1960s, the growth rate of the Japanese economy further accelerated and the economic boom lasted until the mid-1970s. During this period, Japanese people enjoyed
a higher living standard, which is represented by widespread acquisition of TV sets,
air conditioners, and cars, as well as greater economic presence in the international
community. The Tokyo Olympic games in 1964 were a symbol of Japan’s expanded
presence as a large economic power. Another symbolic event was EXPO ’70 in Osaka.
Around 1970, the 70s group was entering middle-age and most of the individuals in
the 60s group began to work and those in the 50s group were still school students.
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Table 1-5-1 Chronology of modern Japanese history

Birth years of JSTAR respondents

After the first oil shock in 1973, the Japanese economy entered a stable growth
period at a new stage with many events of international turbulence including the second oil shock in 1979. It is fair to say that Japanese economic growth substantially
slowed in the second half of the 1970s and a more pessimistic view of the future prevailed, which might have affected the life design of the 70s group. Around 1980, the
individuals in the 70s group were in their mid-40s and those in the 60s group were also
aged between the mid-30s and the beginning of their 40s. These people began to work
in the high growth era and indeed experienced the downturn of long-run economic
growth. In contrast, most of the individuals in the 50s group began to work after the
first oil shock and were in their mid to late 20s in 1980.
In the second half of the 1980s, Japan enjoyed again high growth in the bubble
economy and asset prices in stocks and land increased at historic levels. In the beginning of the 1990s, the bubble economy collapsed and Japan began to experience a
decade-long recession. The economic downturn was more severe in the second half
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of the 1990s when many bankruptcies including prestigious banks and security companies took place. During that period, most of the individuals in the 70s group retired
while those in the 60s and 50s groups experienced hard times with more corporate
restructuring and higher unemployment.
After 2000, although the Japanese economy recovered, the recovery was not powerful. At the same time, there have been more serious public concerns about the future;
with the rapid speed of aging combined with the decline in fertility and longer life expectancy, people are concerned with the growing uncertainty about the sustainability
of the social security program. These trends are not really new but most people became
very conscious of them after 2000. During the period, more people in the 70s group
retired and became eligible for public pensions and this is also the case for some in the
60s group. People in the 50s group were still in their prime age.
1.5.4 JSTAR Sampling Design
We sampled 2,000 persons aged between 50 and 75 in Sendai, Adachi, and Kanazawa
and 1,000 persons in the same age range for Takikawa and Shirakawa by the two-step
stratified sampling. The first level strata are defined by randomly determined locations within each municipality: there were 100 locations each in Sendai, Adachi, and
Kanazawa, and 50 locations each in Takikawa and Shirakawa. Within each location,
20 individuals were randomly chosen.
The locations were determined by the following procedure: the size of the population was divided by 100 or 50 (depending on the city) to obtain the interval size and
then after randomly determining a starting location using the household registry data,
the subsequent locations were picked by moving down the registration list by intervals
starting from the last point. This method works because the household registry data are
sorted by address.
The Japanese household registry is reliable and most government statistics also
depend on it. The difference between JSTAR and SHARE is that in the former, the
municipalities are not randomly selected but were randomly chosen in the latter. We
will turn to this point at the end of this subsection.
Aided by the support from local governments, we attained a reasonable response
rate of 60% which is comparable to the international standard. While we see a higher
response rate in a rural area (i.e., Shirakawa) and among older age groups, JSTAR successfully attained reasonable response rates in all municipalities.
1.5.5 Response Rate of JSTAR
Table 1-5-2 represents the response rate by municipality and age. The table shows
two types of response rate. One is defined as the number of the respondents for the
interview divided by the sum of the number of the respondents and the number of refusals. The other is defined as the number of respondents for the interview divided by
the number of the individuals in the list to be interviewed. The difference comes from
those whom an interviewer could not contact for any reason (see the discussion about
Table 1-5-3 below). In what follows, we proceed with the discussion using the former
definition of the response rate.
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Table 1-5-2 Response rate by gender, age, and municipality
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The overall response rate is 59.1%, close to 60%, which is unusually high compared to the recent Japanese standard and is internationally comparable with other
“family” surveys. Even if we take the second definition, the response rate exceeds
50%. The high response rate of JSTAR should be emphasized especially when we consider that it is an extraordinarily burdensome survey (on average it takes an hour and
a half to complete) and the internationally comparable response rate is evidence that
JSTAR is comparable with other family surveys not only in terms of comparability of
the questionnaire but also in terms of reliability of data quality.
The response rate differs across age and municipalities. First, looking at the difference by age range, in general, the response rate increases with age. The highest rate
is 64.1% for respondents aged 70 and over and the lowest is 55.3% for respondents
aged between 50 and 54. One of the reasons that the cooperation rate is higher for
those who are older is that younger respondents are busier and do not find time to have
an interview. We should take this point when analyzing the dataset.
Next, we see a variation across municipalities. We observe higher cooperation
in Shirakawa and Takikawa and lower cooperation in urban areas. The highest is
Shirakawa where the rate is as high as 87.8%. The response rate for those aged 70
and over has the highest rate of 90.7% and that for those aged 55-59 has the lowest
rate of 85.0% in Shirakawa. The second highest is Takikawa. The average response
rate in Takikawa is 60.6%. The highest is again observed for those aged 70 and over
(65.1%). We should note that the rate for those who are aged 50-54 is 49.4%, which is
much lower than that for other age groups. The middle rank of the five municipalities
is Kanazawa. The overall response rate is 57.8%. The highest is observed for those
aged 70 and over and the lowest is observed for those aged 55-59. The fourth ranked
is Sendai with an overall response rate of 53.3%. What is interesting is that the highest
rate is observed for those aged 65-69, not aged 70 and over in Sendai. Adachi has the
lowest response rate of 50.1%. The highest is observed for those aged 65-69 and lowest for those aged 55-59.
Table 1-5-3 represents the detailed response rate by survey item and reasons for
no response. The response rate discussed above is based on the number of respondents for interview, the main body of the survey. The upper panel shows the slightly
larger number of respondents who agreed to filling in a self-completion questionnaire
("leave behind") against those who also cooperated for the interview. The number of
respondents for the nutrition survey, while smaller, is close to 3,900. The number of
respondents who gave us the agreement to link the survey data with official records of
National Health Insurance (NHI) and public long-term care insurance (LTCI) program
is approximately 2,500. We asked only those who have those two types of insurances,
consisting mostly of those aged 65 and over, to give us permission to link the public
records with JSTAR. For example, a respondent who has a full time job at a firm and
takes part in the health insurance program for employees was not asked for agreement
on the NHI or LTCI programs.
The number of respondents who agreed to the second wave is about 3,800; i.e.
about 90% of the respondents in the first wave agreed to have an interview again in
two years’ time. This is remarkably high for a Japanese panel study. We can expect the
JSTAR sample to be stable.
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Table 1-5-3 Response rate and reasons of no response

The lower panel reports the reason for no response. While the dominant reason
is refusal, some individuals in the sample moved away, had a long-term or short term
absence, were not eligible, or interviewers were not able to identify the address which
is drawn from the household registration at each municipality.
We believe that there are three factors to explain the high response rates. First,
the respondents had a profound understanding of the importance and significance of
the survey and they held a high sense of responsibility toward its social value. Second,
the interviewers were very enthusiastic about the survey, sharing a common motivation with the researchers on the JSTAR team. They were particularly motivated
after the interviewer leaders in each district participated in the HRS team’s “train the
trainer” program. Third, each municipality encouraged the respondents to cooperate
with JSTAR interviews.
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1.5.6 Data Quality of JSTAR
There are two perspectives in evaluating the quality of the JSTAR data: first, whether
the JSTAR data represents the population aged 50-75 in each municipality well, and
second, whether the JSTAR data represents the Japanese population aged 50-75 well.
We examine the JSTAR data from the first perspective in this section and discuss how
we plan to examine the JSTAR data from the second perspective.
To our knowledge, the census data is the only one available whose sample size is
sufficient for comparison with JSTAR in each municipality. Since other official data
collects a small number of individuals from each municipality, which makes it difficult to reproduce the population of each municipality, we use it to examine whether
JSTAR data can represent the population as a national representative. The Census is
performed every five years; the one in 2005 is the closest in terms of timing.
Since the number of variables in the Census available at the municipality-level
is limited, we will compare the results from JSTAR and the Census below, focusing
on some selected variables: sex/age decomposition, marital status by sex/age groups,
employment status by sex/age groups, and educational attainment by sex/age groups
(Table 1-5-4). We performed a series of Chi-squared tests to examine the equality of
the shares in JSTAR and the census at 5% significance assuming the sampling variation contribution of the census data can be ignored.
(1)

Age composition by sex

(2)

Marital status

In all municipalities except for Shirakawa, the fraction of individuals in the older age
group tends to decrease after 55-59 in census data whereas in JSTAR data the fraction increases. Therefore the age composition is different in JSTAR data from the
Census.
The JSTAR sample contains a smaller fraction of individuals in their 50s both
for males and females. This is a direct reflection of the lower response rate for the
younger cohort. The situation is worse for women in their 50s. Interviewers reported
that often interview rejection occurs when husbands intervene even when wives were
willing to participate. Effectively, then, for this group we need to get a positive response from both husbands and wives. In contrast, the share of 60-64 for females is
not different from that in the Census except for Sendai.
The Census contains information on marital status, which is classified into four categories: never married, married, widowed, and divorced. We observe that the distribution of the marital status given age is remarkably consistent with the census data
(Table 1-6-2). The Chi-square p-values show that the equalities of the married are not
rejected with the 5% significance level except for a few cases for each of the categories. This result indicates that interview response is not strongly related to the marital
status. The shares of non-married, i.e. never married, widowed, and divorced are very
small.
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(3)

Employment status

(4)

Educational attainment

The Census contains information on employment status classified into eight categories: mostly work, housework and work, attending school and work, absent from work,
unemployed, housework, attending school, and other. We classified all work categories
into “Worked,” absent from work as “Absent from work,” unemployed as “Unemployed,” and the rest into “Not in labor force.”
For both males and females, except for Adachi, the shares of “worked” in JSTAR
and the Census are comparable although the similarity is not as good as that we saw for
the marital status. For Adachi, the JSTAR sample contains a higher fraction of workers
than in the Census. In other municipalities as well, in general, JSTAR participants are
more labor market active than the Census population.
Lastly, we validate educational attainment data in JSTAR using the Census data for
each sex/age category. Unfortunately the Census contains educational attainment data
for Sendai, Kanazawa, and Adachi only. Thus the comparison is restricted to these
three cities.
The educational attainment distribution in JSTAR data is different from that in the
Census for both males and females across all age groups. The educational attainment
is much higher in the JSTAR data than in the Census data.
In this section, we validate the JSTAR data by comparing some key variables
with the population of each municipality using the Census data. We found that JSTAR
succeeded in representing the population of each municipality in terms of both marital
status and many of the work statuses for males at a given age. But we find that JSTAR
does not represent the population of each municipality for the education attainment nor
does it represent the work status of females well.
The natural next step is to find out whether the individuals from the five municipalities are able to represent the population in Japan by some reweighting scheme. As
emphasized, the sampling design of JSTAR is not designed primarily to be nationally
representative but to be suitable for policy evaluation on a municipality basis. Even
so, it is worthwhile to see whether the individuals in the five-municipality sample can
be used to represent the population of Japan. Indeed, we plan to validate several key
variables using five government statistics as follows. The variables include income,
wealth and health which are not available in the Census data.
1.
2.
3.
4.
5.

National Survey on Income and Expenditure (Zenkoku shouhi jittai chosa) in 2004
Basic Survey on Employment Structure (Shugyo kozo kihon chosa) in 2002
Survey on Employment of the Elderly (Kounenreisha shugyo jittai chosa) in 2004
Basic Survey on Social Lives (Shakai seikatsu kihon chosa) in 2001
Basic Survey on People’s Lives (Kokumin seikatsu kiso chosa) in 2004

Although these surveys are not censuses, the sample is randomly chosen from all
regions in Japan and the sample size of those surveys is large enough to rely on the
validation. We chose the latest version of each survey, most of which are performed
every three to five years. While the methodology and the questionnaire questions related to the four key variables that we examine—employment, income, education, and
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health—is slightly different (the surveys were not interviewed but mailed), most of the
major items we wish to examine are very similar. Using micro-level data from these
surveys, we plan to investigate if there is a reasonable weighting scheme reflecting the
age and gender and other variables with which the JSTAR data can be used to reproduce the official statistics results at the national level.
Lastly, we should mention the “oldest-old” in SHARE who are defined as those
aged 80 and over. Since the age range in JSTAR is between 50 and 75, the oldest-old
is currently out of scope of JSTAR. However, we will pursue tracking the same individuals who were surveyed in the first wave. This means that we will have a chance to
explore those oldest-old people’s lives in the future. We realize that this is particularly
important for Japanese people who are enjoying the longest life expectancy in the
world.
1.5.7 Conclusions
• JSTAR collects comprehensive information on living circumstances of people
aged between 50 and 75 living in five municipalities. Our sampling design is to select
several municipalities with diversity and to choose randomly the individuals in the
corresponding age group, a selection process that has merits in homogenous policy
circumstances, response rate, and links to official records on medical and long-term
case use.
• JSTAR enjoys a response rate of 60%, which is much higher in terms of the
recent Japanese standard and is comparable with “family” surveys like SHARE. The
Census comparison shows that JSTAR succeeded in representing the population of
each municipality for the marital status in the given ages and many of the work statuses for males in the given ages. But JSTAR does not represent the population of each
municipality in terms of educational attainment nor does it sufficiently represent the
work status of females.
• We plan to rearrange the individuals in the JSTAR sample to make a national
representative sample using several key variables in the future.
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1.6 The Main Messages of JSTAR
This subsection highlights the main messages of the first wave of JSTAR below. The
findings are descriptive and substantially diverse. Readers will realize that most of
them transcend borders of each academic discipline. While some facts were known to
specialists in each academic field, we aim to put them in a broader context. We wish to
emphasize that even the baseline data, which is cross-sectional, uncovers a large volume of insights and new scientific discoveries. At the same time, we note the limitation
and restriction of those results. One limitation comes from the cross-sectional characteristics of the first wave, which does not allow us to examine the direction of causality. Another limitation is that most of those findings are preliminary in that most of
them are based on simple summary statistics and do not control for a variety of factors.
However, those limitations are easily to be overcome. The second wave is planned
to be performed in 2008-2009 for the respondents who were interviewed in the first
wave, which enables us to construct a longitudinal data. Moreover, in-depth analyses
are possible before constructing the second wave. After the data is cleaned, micro-level
data from JSTAR will be available for researchers all over the world. More researchers examine the data, more fruitful and excellent outputs are to come. By doing so, we
strongly hope that JSTAR will contribute to discovery of new scientific knowledge
and to more effective policymaking to enhance the well-being of people on the earth.
As emphasized in the introduction of this chapter, we mainly focus on comparison
between JSTAR and SHARE and this is also the case for what are presented below.
The most important message of the first wave of JSTAR is the similarity and diversity of life circumstances for middle-aged and older people across both individuals and
municipalities within Japan. Of particular interest is the substantial variation in many
life aspects of middle-aged and elderly across individuals in terms of health, family
and socioeconomic status, which echoes the SHARE book finding. Furthermore, JSTAR’s unique features are derived from its sampling strategy: it took the municipality
as a cluster of sampling, instead of adopting nationwide probabilistic sampling. The
municipality is a regional, cultural, historical, and political unit of people’s life that
is shared by regional residents. By comparing across and within municipalities with
adjustment for individual characteristics, JSTAR could provide a unique opportunity
to see what is shared in common and what is diverse in the lives of middle-aged and
elderly people in this country, making an unusually large potential to extract new scientific findings and policy implications for population aging.
JSTAR provides some innovative insights on health in this country (Chapter 2).
Japan’s unique characteristics of health and health care issues, especially the ambiguous combination of the longest average life expectancy and very low GDP ratio of
medical expenditure, will have considerable potential to formulate important lessons
for health policy in future comparative analysis with data from SHARE countries.
But the first report of JSTAR specifically focuses on the health disparity within this
country. As in European countries, in Japan the prevalence of physical health problems
among the elderly is high, but there is substantial variation among the subjects. Moreover, within Japan, where universal health care insurance covers all residents, there
are substantial variations in physical health (subjective health status, prevalence of
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specific diseases) and functioning (ADL, IADL) depending on socioeconomic status.
As mentioned earlier, since there is an endogenous relation between health and socioeconomic status, we have to wait for future panel data for causal inference. However,
it could be safely said that the health disparities seem not to be remedied by a universal
health care program alone, and more fundamental social policies should be tailored
towards disadvantaged groups.
There is also a disparity in risky health behaviors (smoking, drinking, physical
inactivity, and overweight) across gender, age, and municipality within Japan, and like
Europe, socioeconomic disparities are also observed. However, the pattern is varied
across the types of behavior: smoking was related to lower education and household
income, while heavy drinking was reversely related to education and income. Physical
inactivity was related to lower education among males, while obesity was related to
lower education among females. Socioeconomic gradient was also observed in mental
health and cognitive functions. Prevalence of depression depends on gender, marital
status, socioeconomic conditions, and physical functions. Although age is the strongest and most consistent predictor of cognitive impairment, which would support the
patho-physiological basis of the impairment, education was another significant predictor of cognitive impairment. Socioeconomic disparity was observed even in health
check-up and nutrition intake. Japan has started a unique national health check-up program that offers all citizens an annual health check-up since 2008, but there is considerable variation across demographic, socioeconomic, and insurance conditions in the
probability of having a health check-up in the past year. Older age, lower education,
lower household income, and being not the employed household head were related to
higher odds of missing a check-up in the past year, suggesting that better information
provision and health education targeted to the socioeconomically deprived, aged, and
women in the community would be keys to the effectiveness of the program. JSTAR
included a detailed food frequency questionnaire to reveal nutritional intake among the
middle-aged and elderly. As revealed, dietary patterns, e.g. intake of vegetables and
fruits, are strongly associated with demographic, socioeconomic, and regional environmental conditions.
Turning to health service utilization, even under the Japanese non-selective public
health program, we see variations in out-of pocket payment across educational attainment, household income, age, and municipality. Lower education was associated
with lower probability to meet out-of-pocket, mainly due to less access to dental and
surgical services. The poorest group faced the largest share of out-of-pocket to their
equivalent household income, suggesting that the Japanese public health care system is
regressive. Japanese elderly, once they made contact with physicians, are more likely
to make regular visits each month, which was more often seen among those with lower
educational attainment. Contrary to the SHARE results, these associations between
education and health service utilization remained significant even after controlling for
health conditions. Thus, lower health literacy and consequent lack of skills for selfcare among those with lower education may be the culprit for overuse of outpatient
service and less use of dental care in Japan.
Construction of longitudinal data after the second wave makes it possible to explore determinants of physical health problems among the elderly, especially to disentangle causal relationship between health and socioeconomic status, and to evaluate
JSTAR first results 45

Chapter 1

effectiveness of health policy. Further research should examine the relationship between risky health behavior and health outcomes to contribute to more effective health
policymaking by targeting specific groups, the segment of population who needs a
close attention and intensive health education in new health promotion programs.
Along with health, work, and socioeconomic status, family relationship is an important factor to determine well-being of the middle-aged and older. Even for contemporary elderly Japanese in an urbanized setting, the family has remained a strong
provider of institutional and everyday-life integration. The historical decline of marriage has not yet become apparent in the first survey of JSTAR. The marriage bond
is fairly strong especially for males, and maintained even into the 70s. The multigenerational structure of the family remains prevalent, but with a large variety across
municipalities. The proportion of co-residence of elderly with their adult children is
seen as prevalent as in the case in Mediterranean countries. However, the different patterns across municipalities rather suggest that the likelihood of living accommodations
and geographical proximity, and subsequent contact frequency are likely to be affected
by regional difference in opportunity structures of employment and housing markets,
rather than by the strength of traditional family norms.
In contrast to the prototypical view of conventional norms and the seniority culture in Japan, the strength of family ties seems at most to be the same as that of the
family in the Continental countries, and cross-regional differences also suggest that Japan is somewhat in transition from a strong family tradition to an individual-centered
weak-family culture. Physical limitation is more prevalent for older people and may
be an important determinant of housing and living arrangements. But the prevalence
of physical limitation and home ownership do not change much across age groups.
Another important factor is the number of children. The proportion of the respondents
without any children occupies less than 10% in all municipalities. The most dominant
number of children is two in all municipalities except Shirakawa where the number is
three and the number of natural children is negatively correlated with education.
Non-monetary support exchange takes a variety of forms such as giving personal
care, helping instrumental daily activities, or simple contact to share socioemotional
support. The pattern of provision of care to fragile parents showed striking differences
across age, gender and region, suggesting that the traditional family system and norms
that value a lineal relationship are still influential and put the burden of elderly care
unevenly on females. In contrast, females are more likely to receive help than males,
and are more likely to report ADL limitations, but less likely to receive help for ADL.
That females tend to over-report their physical limitation, or females have less access
to help for ADL is an interesting topic deserving further investigation on exchange and
support within and between households for international social policy discussion.
Monetary transfers across generations that may help the policy and research on
risk sharing among/across families. Those in their 50s are most likely to receive monetary transfer from outside of the household, and at the same time most likely to give
transfer to outside the household. Thus, those in their 50s are exposed to most financial
burden of monetary transfer. Those in rural areas are more likely to receive monetary
transfer, and those in rural areas are more likely to give transfer, suggesting that more
traditional living accommodation/family structure may shape the pattern of monetary
transfer across families. Inheritance transfer is more likely to be reported among males
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and those in rural areas with a stronger family tradition. Among those with living
parents, the expected inheritance in future may explain wealth formation stratified by
socioeconomic status.
In addition to health and family status, job environment and quality of work are
strong predictors of a worker’s health. Quality of employment in terms of (im)balance
between perceived effort and reward was observed as was seen in Northern European
countries with “high quality of work.” Quality of employment in terms of task control,
however, was as poor as that of medium-fair level countries. Quality of employment
is strongly associated with socioeconomic status (education) and with self-reported
well-being; lower quality of employment goes along with higher prevalence of poor
self-rated health and depression.
The Japanese elderly hold a unique position in retirement behavior. They retire
later than those in most OECD countries and maintain a high labor force participation
rate. We see a large variation in self-reported employment status across municipalities under the same pension program. Other factors might be more responsible for the
different retirement behavior. Even among “healthy” persons, we see a large variation
in labor force participation. Moreover, public pension programs play a large role in
Japan. While the first pillar is mandatory for all residents in Japan, the second pillar is
occupation-related and varies across individuals. The replacement ratio for men varies
at around 30% to 50%. For women it varies between 10% and 100% uniformly. The
participation rate for the third pillar comprising purely private pension is generally
much higher at 20% to over 40% for men and women
Examining the variety of transition paths to retirement is especially important in
Japan but there is little research on the intermediate period between work and retirement. The patterns in the share of the self-assessed unemployed or the disabled have
different shapes between Japan and European countries. This is also the case for people who are “partially retired.” Possible factors including institutional arrangements
or health status should be examined to account for the difference. In contrast, the disability pension enrollment is very low in Japan at a range of 1-2%, which is lower than
the minimum in European countries. There is a very small variation in the enrollment
ratio across age, health status, or municipality.
JSTAR reveals non-work activities for the elderly. Activities of those aged 55 to
75 show a remarkably stable relationship among four out of five municipalities. About
20% engage in hobbies, 15% in community activities, 10% in volunteering, 10% in
sports, 5%-9% in learning, less than 5% in religious activities, providing help to others, and also politics. The average share of participation in volunteer work in Japan is
close to 10%, which is comparable with the middle group in Europe and the volunteer
participation rate in Japan is not correlated with age or health status. Market work in
Japan is much higher and activities to provide help to others are much lower than in
SHARE countries.
Further detailed analysis using longitudinal data is necessary to explore the determinants on late retirement, the dynamic transition process among a variety of transition paths, as well as engagement in unpaid work and what they receive from those
activities, and how participation in volunteering activities improves quality of life for
the elderly and how policies toward those activities are designed.
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Finally, some evidence is obtained on socioeconomic status, which is associated
with health and family status. When focusing on net annual household income, we observe systematic difference in the equivalent household income across age, education,
household type, as well as municipality. The household income data should be elaborated through imputation and correction of each income item, evaluation in real terms
using price difference across municipalities and computation of a point value for the
income range based on the unfolding brackets. Imputations are particularly important
for some large items like pension income and imputed rents to measure the well-being
of middle-aged and older people.
Wealth is a main source for compensating consumption after retirement. There are
some differences in the systematic pattern between household income and wealth. The
amount of net financial assets (the sum of deposits, bonds and stock minus non-mortgage liabilities) is larger for those aged in their 60s or 70s while household income
declined for a household in the 70s. Household income is smaller for the non-married
living with a parent/parents and/or a child/children but this is not the case for net financial assets. Household income is significantly smaller in Takikawa while net financial
assets are significantly larger in Kanazawa. Both household income and net financial
assets are larger for university or more graduates.
The ownership rate for real assets (land and houses) is about 30% with a large
variation across municipalities and household demographics. After controlling for a
variety of factors, the amount of net total assets (the sum of net financial assets and net
real assets) is significantly larger for a household in the 70s, or in Kanazawa, or university or more graduates. We need to elaborate data on each item further to compute
household net worth more precisely and examine the relationship between portfolio
and fundamental parameters including risk aversion, time patience, and life expectancy.
Turning to consumption measures, which directly stand for well-being, systematic differences across household demographics and municipality are also observed.
The equivalent food spending (foods and eating out) is larger in Adachi and smaller in
Takikawa and Shirakawa. Food expenditure also differs across management of household
expenses, some specific household types, municipalities, as well as educational attainment.
While the equivalent monthly total expenditure is smaller in Takikawa and Shirakawa,
again, systematic difference across household characteristics including management of
household expenses, some specific household types, and educational attainment is found.
In terms of inequality measured by a Gini coefficient, wealth inequality is larger
than income inequality and income inequality is larger than consumption inequality.
The degree of inequality is comparable with that in Central European countries in
terms of income and consumption and with that in Northern European countries in
terms of wealth, though there are some variations in inequality across municipalities. Lastly, the male’s educational level is higher than that of females and there is a
large disparity in educational attainment across municipalities. This pattern is also observed in children’s educational level. The strong correlation in educational attainment
between husband and wife and between parents and children are confirmed. Further
research should examine the determinants of inequality of income, consumption and
wealth, which hold important policy implications for distribution policy. In particular,
the effect of educational linkage across generations on family relationships and intergenerational transfer should be investigated.
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1.7 Where Do We Go from Here?
We believe that some preliminary analysis using the baseline JSTAR data have succeeded in producing innovative results. The success was made possible by the comprehensive data on all domains of daily lives, especially economic, health and social/
family networks, for the middle-aged and older people. The high response rate of 60%,
which is unusual in recent studies in Japan, and our sampling design focusing on selected municipal residents strengthened our findings. We again emphasize that those
results in this book are very preliminary and in-depth analyses are needed for more
robust results which will be performed by many researchers inside and outside Japan.
JSTAR provides social infrastructure for researchers on the well-being of the middleaged and older people in many academic fields all over the world.
The most important next step for us is surely to re-interview the respondents in the
first wave and to construct a longitudinal dataset for middle-aged and older Japanese
people. This is critical for detecting causal relationships among health, economics,
and social domains; without this, the impact of JSTAR would be less than expected.
All the “family” surveys have the longitudinal characteristics and observe individuals
as they age over time. Aging is a process and we must observe a sequence of events
controlling for individual innate characteristics, which is indispensable for econometric analyses. In particular, we emphasize that constructing panel data is also critical for
policy evaluation. Recently, Japanese government implemented several major reforms
on pension, medical and long-term care insurance programs. The eligible age for public pension and mandatory retirement age is in transition from age 60 to 65. Considering those institutional changes as natural experiments, we are able to identify effects of
reforms on individual behavior, so that we extract clean policy implications. It is often
that policy effect is not necessarily what policy makers presumed and brings some side
effects, which sometimes are detrimental to institutions or people. In Japan, quantitative evaluation of change in public policies has been largely ignored and many policy
changes have been implemented without empirical evidence, which might have caused
large inefficiency. In other words, we need a longitudinal data to explore how public
policies are effective in order that we learn a great deal from those reforms which are
instructive for Japan and other countries.
At the same time, we need to strengthen our relationship with “family members”
of the international consortium. As stated, we learned a lot from preceding surveys,
especially HRS and SHARE, and we are very grateful for those teams. Surely, we
will continue to keep close communications and cooperation with those surveys. At
the same time, we should emphasize that JSTAR is not purely an import product from
abroad. We strive to stimulate creative research using JSTAR which is beneficial for
the world. As we emphasized in this chapter, Japan is a treasure chest for many aged
related topics: the world’s highest longevity, the latest retirement age, as well as a
lower share of medical expenditure relative to economic size. These casual observations should be explored by firm empirical analyses. Not only Japanese but also any researchers around the world have great potential to learn lessons for scientific research
and policymaking. In this sense, we plan to participate in a harmonization project of these
family surveys so that any interested researchers can easily make use of JSTAR data.
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We hope that this book will be the first opportunity for world researchers to understand the significance and importance of JSTAR and stimulate intellectual interest
in the Japanese experience from an international perspective. If our intention succeeds,
our effort and input in JSTAR will be well-compensated.
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2.1 Physical Health
2.1.1 Introduction
Aging is naturally accompanied by physical and functional deterioration and a higher
likelihood of health problems. The aging of the population and subsequent burdens of
medical and long-term care have become a common challenge to industrialized countries, including OECD member countries. In contrast to the US health care system’s
heavy reliance on the private sector, Japan and other OECD countries have basically
adopted a public mandatory health care insurance system. Within this broad description, however, in OECD countries there is a wide variety of health care systems characterized by unique historical, cultural, and political backgrounds. We can also observe
a wide variety within and across countries in terms of health achievement. A recent
project to evaluate the efficiency, effectiveness, and equity of health care across OECD
countries purported to learn lessons on issues related to health from other countries
(OECD 2004). In this sense, Japan holds a very unique position of health and health
care among OECD countries and promisingly offers important policy implications for
other countries. The uniqueness of Japanese health and health care is summarized as
follows.
First, Japan has the highest pace of aging in industrialized countries and the longest life expectancy in the world. According to OECD Health Data 2008, the life expectancy at birth for a Japanese male was 79.0 years in 2006, ranking third in the OECD
circle following Iceland (79.4) and Switzerland (79.2). The number for a Japanese
female was 85.8 years, the longest in the world (OECD 2008). Longevity of Japanese
women is particularly remarkable when we compare Japan’s number with those of
Germany (82.4), France (84.4), and Sweden and Norway (82.9 for both). The increase
in life expectancy is often attributed to a decreased infant mortality rate and improved
elderly longevity which are further attributed to the improvement in economic living
standards, public health interventions, medical technology innovations, and access to
medical care. However, what made Japanese success possible in such a short period of
just the past 50 years remains to be articulated.
Second, medical expenditure relative to economic size in Japan is very low for its
excellent health achievement, compared to the OECD standard. While the total health
expenditure of many major OECD countries is around 10% or more of GDP, the Japanese share was only 8.2% in 2005, a figure similar to those of the United Kingdom,
Finland, and Ireland (OECD Health Data 2008).
This ambiguous combination of long life expectancy and low GDP ratio of medical expenditure poses a puzzle for both researchers and policymakers. One might argue
that it reflects the fact that the Japanese people is extremely healthy. Another assertion
might be that the Japanese health care delivery system is unusually efficient. Campbell
and Ikegami argue that Japanese health policy has been successful in striking a balance between free access and cost containment, while it left quality control somewhat
behind (Campbell & Ikegami 1999). Recent political debate over the skyrocketing
health expenditure in the forthcoming super-aged society and threatened sustainability
of the system requires empirical analysis of the main factors that enabled this unusual
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combination of low cost and high health achievement. The analysis is critical not only
for Japan, but for other countries who also suffer from a huge medical expenditure. In
other words, the Japanese experience has great potential to provide useful lessons for
other OECD countries.
In addition to the large difference in health and health care among countries, we
should also pay attention to the substantial variation in health status among socio-economic groups within a country. Japan is not an exception which is described throughout this chapter. Despite the unique position of the Japanese population health and
health care system, only limited socioeconomic and epidemiological research on the
health disparity across socioeconomic positions has been conducted, mainly due to a
lack of a comprehensive dataset.
Health disparity might be associated with genetic predisposition, individual attributes such as lifestyle behaviors, or environmental factors such as climate, toxic
exposure, and accessibility to social, economic, and health resources. Thus, a comprehensive data collection is necessary to identify the socioeconomic, behavioral, and
biological determinants of health. JSTAR is able to provide a large potential to study
health problems related with aging, and to compare them with European countries in
SHARE and HRS and ELSA in a consistent way. These surveys enable exploration of
a variety of topics including prevalence of health problems, health care services (provision and utilization), and consequences of health issues on quality of life in an international perspective and jointly contribute to new scientific findings and evidencebased policymaking.
2.1.2 Overview of Health Domains in JSTAR
The questionnaire of health related variables used in JSTAR was originally based on
the generic version of the SHARE questionnaire with modifications for the Japanese
context. JSTAR has a wide range of indicators of physical health which have been
grouped in four categories similar to SHARE: summary measures including self-reported health status, disease status, limitations in functioning, and limitations in activities of daily living. In addition, JSTAR performs a unique nutrition survey which provides background to health status. We will preview these variables in this subsection
and provide more details in later subsections.
JSTAR has two measures for self-perceived health: a “North American” version
with five answer categories ranging from “excellent” to “poor,” and a “European” version with five answer categories ranging from “very good” to “very poor.” Questions
in the former version are asked in the interview, which employs the same scale used in
existing domestic public surveys such as the Comprehensive Survey of Living Conditions of People. Questions in the latter, which is also employed in the Health and Retirement Study (HRS) as well as the English Longitudinal Survey on Aging (ELSA),
are asked in the leave-behind (self administrative) questionnaire in JSTAR, though the
translation of this European version has not been empirically tested beforehand. Thus,
in this report, the results of the North American version are used unless otherwise
specified. While there is no question on long-term health problems, we conducted a
detailed history recording on disease conditions in JSTAR. JSTAR asked respondents
to choose one of the four categories for activity limitations for the past 12 months,
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which corresponds to the Global Activity Limitation Index (GALI) (Robine & Jagger
2003) asking respondents to choose one of the three categories for activity limitations
over the past six months.
JSTAR has asked respondents whether they had a chronic disease diagnosed in
their lifetime (20 named diseases). In the case of cancer, the location of the cancer (20
body parts) was also identified. Limitations in functioning were measured by self-report on mobility sensory functioning and other aspects of physical functioning. In addition to these responses, grip strength was measured using a handheld dynamometer
(Smedley type, Hand Grip Meter, No. 6103, TANITA, Tokyo, 75 kg) in the dominant
hand. Grip strength is a strong predictor of functional limitations and disability (Rantanen et al. 1999; Ishizaki et al. 2000).
The method of measurement of grip strength was different in Japan: subjects stood
with the arm straight out, which is accordance with the instructions of the Japanese
Ministry of Education, Sports, and Science for measurement with a Smedley type dynamometer. SHARE, HRS, and ELSA adopted a measurement with the subject seated
and the elbow flexed at 90 degrees, which was originally a measurement style for the
Jammer type dynamometer. Whether the use of different measurement methods and
equipment influences results is a matter for further research.
While SHARE recorded walking speed for respondents aged 76 and over, JSTAR
omits the measurement since the respondents surveyed in JSTAR were aged 75 or under. Finally, limitations in “activities of daily living” were measured by self-report in
six types of daily activities (e.g. dressing, getting in/out bed, eating, etc.). Limitations
in “instrumental activities of daily living” (IADL) were measured using the Tokyo
Metropolitan Institute of Gerontology Index of Competence (TMIGIC), which has
been a standard measurement of IADL in Japan, and includes items (e.g. preparing a
meal, shopping, making telephone calls, etc.) compatible to the scale used in SHARE
and ELSA (Nicholas, Huppert, McWilliams et al. 2003).
2.1.3 Prevalence of Physical Health Problems
Table 2-1-1 illustrates the prevalence of physical health problems. The numbers in
the table correspond to the averages for males and females in each measure of health.
The figures in parentheses are maximum and minimum figures within the averages by
gender and municipality. We should note that the age range of the respondents differs
between JSTAR and SHARE. JSTAR surveys persons aged between 50 and 75 while
SHARE collects data from persons aged 50 and over including those in their 80s. We
should keep in mind this difference in age range between JSTAR and SHARE throughout this chapter.
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Table 2-1-1 General physical health measures among men and women in JSTAR sample
Health measure		
Levels		
Men		
Women
Summary measures							
Self-perceived health							
(US version)		
Less than "very good"
50.9
(46.1-55.0)
53.8
Activity Limitations (GALI) 1 or 2			
15.0
(12.4-19.4)
19.9
Diseases and symptoms							
Chronic diseases		
2 or more diseases
36.0
(31.0-46.0)
34.7
Limitations in functioning							
Mobility and functioning
1 or more limitations
12.7
(9.1-16.0)
22.2
Grip strength		
Mean grip strength
35.6
(33.4-36.8)
22.7
Limitations in activities of daily living							
ADL limitations		
1 or more limitations
5.0
(3.8-8.6)
6.0
IADL limitations		
1 or more limitations
44.4
(38.6-51.2)
35.2

(49.2-57.2)
(17.0-23.5)
(27.6-38.7)
(19.3-27.6)
(21.5-23.3)
(3.9-9.9)
(33.2-38.8)

SHARE found that 40% of male respondents and 48% of female respondents answered less than “good” in self perceived health status in the European version questionnaire. If we use the European version questionnaire in JSTAR, the corresponding
number is 70.9% for males and 75.6% for females. Since Japanese respondents tend to
choose the medium category (in this case “3. fair”), the proportion of “less than good”
may understate actual health status among JSTAR respondents. Instead, the proportion
of those who answered less than “very good” (or the second category) in the US version is shown in the table: it is 50.9% for males and 53.8% for females.
The results also showed a higher portion of subjects answering that they had
activity limitations in the GALI scale, compared to SHARE results. Taking that the
SHARE sample includes subjects older than in the JSTAR sample, it seems that the
J-STAR sample has a larger portion of complaints of “poorer” health status compared
to the sample subjects in SHARE. According to the Comprehensive Survey of Living Condition of People 2004, however, 57.9% of males and 60.2% of females aged
55-74 responded with a health perception less than “very good.” Thus, compared to
those in the national survey, the JSTAR sample gave rather better self-report health
status. These puzzling numbers suggest that we have to be careful when we interpret
the difference in perceived health status across countries, an aspect further discussed
in Section 2.3.
In terms of self-reported chronic diseases, more than one-third of the JSTAR respondents had at least two chronic diseases diagnosed during their lifetimes. However,
the numbers of self-reported health status by males are marginally smaller and those of
females are substantially smaller compared to the ones in the SHARE sample.
The proportion of subjects with one or more limitations in mobility and sensoriphysical functions (eyesight, hearing, and chewing) was 39.8% for males and 44.2%
for females in JSTAR. The corresponding figures in SHARE were still higher: 43% for
males and 50% for females. The difference may be accounted for by the difference in
the samples’ age ranges as described above. Grip strength was measured by almost all
respondents (which they seem to have enjoyed). The average grip strength was 36 kilograms for males and 23 kilograms for females, numbers that are lower than those in
SHARE (43 kilograms and 26 kilograms, respectively). The variation might be due to
an innate physical structural difference between Japanese and European Caucasians.
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Lastly, JSTAR has a set of measures for ADL (Activities of Daily Living) and
IADL (Instrumental Activities of Daily Living), similar to those in the SHARE questionnaire. Five percent of males and six percent of females reported that they had one
or more limitations in six activities in daily life, e.g. dressing and using the toilet.
The numbers were lower than those in SHARE (9.2% for males and 12.5% for females). In contrast, 44% of males and 35% of females in JSTAR reported that they had
one or more limitations in IADL measured by the TMIGIC scale, which seems much
higher than those in SHARE (11.8% for males and 21.1% for females). If we limit the
questions to seven items of the TMIGIC scale to standardize the scale content to the
SHARE questionnaire, the number drops to 10.6% for males and 7.6% for females,
which is even lower than the SHARE results. Many of the subjects who complained
of limitation in IADL in JSTAR answered that they did not engage in social engagements such as talking with younger people or visiting friends, which were included in
TMIGIC but not in the SHARE questionnaire. Social engagement and participation
will be further discussed in Chapter 3, Social and Family Context.
2.1.4 Variations by Age, Gender, and Municipality
Most physical health problems are strongly related with age and their prevalence is
proportional or progressive with age. In this section, the prevalence of the self-reported disease status will be presented by age, gender, and municipality. It is important to
mention two caveats beforehand. As mentioned in the SHARE report, JSTAR sampled
residents living in the community and excluded institutionalized persons from its sampling frame. Since those persons are likely to have more health problems and occupy
a larger portion of the older population, the disease prevalence reported in JSTAR and/
or SHARE may be underestimated. The other caveat is the cross-sectional character
of the baseline observations. We should keep in mind that the results across different
age cohorts are affected by the mixture of the age and cohort effects. For example, the
older groups are not only older but also belong to a different generation and life course,
factors that are likely to affect health and health care issues. We need to be careful
that “age-gradient” includes cohort effects too. This limitation is common to all crosssectional datasets and will be overcome when longitudinal data are constructed after
the second wave of research.
Figures 2-1-1 and 2-1-2 illustrate the prevalence of chronic diseases by gender
and municipality. The most common chronic diseases in the JSTAR sample are hypertension, followed by heart disease, hyperlipidemia, and diabetes.
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Figure 2-1-1 Prevalence of self-reported chronic diseases by municipality: males
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Kanazawa

Takikawa

Shirakawa

Adachi

Figure 2-1-2 Prevalence of self-reported chronic diseases by municipality: females

58 JSTAR first results

Japanese Study of Aging and Retirement

Since disease prevalence is age-dependent, we should take a closer look at the
numbers by stratifying by age. Figures 2-1-1-1~3 show the prevalence among males
by age strata, the 50s, 60s, and 70s. The corresponding figures for females are Figures
2-1-2-1~3. The prevalence of hypertension increases with age. Compared to the numbers in the SHARE report, JSTAR respondents showed similar numbers and trends of
hypertensive prevalence. In the 70s category, 40% to 50% of respondents answered
they have been diagnosed as hypertensive. In the 50s category, males had a higher
prevalence compared to females, and the sex difference in the hypertension prevalence
was dissolved in the 70s. Females in their 50s in Takikawa city showed exceptionally
higher prevalence of hypertension.
The prevalence of heart disease also increases proportionally to age. The sex difference was somewhat small in the 50s, but males in their 70s showed higher prevalence (21.5%) compared to females (15.4%). Again, Takikawa city showed the highest
numbers in every age and sex category. The prevalence of heart disease in the JSTAR
sample was almost as high as those in the SHARE sample, which was somewhat unexpected. We should be careful in interpreting this result because the prevalence in
SHARE seems lower than expected from other previous reports.
The prevalence of hyperlipidemia was not age-dependent. In Sendai and Adachi,
the prevalence among males decreased over age. The trend was the same even after
limiting the sample to those who underwent annual health check-ups. Thus, the decreasing trend was not likely due to under-diagnosis, but was an actual trend among
men in the urban areas. Female respondents in their 70s and over showed a higher
prevalence (12.6%) than men in the same age category (8.8%). It is well known that
menopausal women have a higher chance of hyperlipidemia and subsequent atherosclerotic diseases because estrogen has an effect to lower serum cholesterol, and women after menopause lose the protective effect by estrogen. It should be noted that those
in Shirakawa had the lowest numbers in prevalence in any age and sex category, and
younger males in urban areas showed the highest prevalence, suggesting that eating
habits may be different in urban and rural areas, a result tested by nutrition data analysis in the following section.
The prevalence of diabetes in male respondents was twice as high as that in females, and increased proportionally with age. Again, Shirakawa has the lowest prevalence (7.0%) and Adachi the highest (12.2%), suggesting the urban lifestyle may be
related to higher prevalence of diabetes.
The prevalence of stroke clearly increased over age (1.0% in the 50s and 5.8% in
the 70s), and was higher among males than females (4.5 vs. 2.6%, respectively), which
is on par with previous epidemiological observations. The number is almost compatible with that in the SHARE sample.
Cancer prevalence was also proportional to age (2.7% in the 50s and 5.8% in the
70s). It is interesting to note that after adjusting for age and sex, Shirakawa showed the
significantly lowest prevalence of cancer (Odds ratio 0.38 [0.21-0.70]). Whether this
is due to low incidence or due to a high mortality rate needs to be further investigated
when the second wave data is prepared.
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Figure 2-1-1-1 Prevalence of self-reported chronic diseases by municipality: males in 50s
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Figure 2-1-1-2 Prevalence of self-reported chronic diseases by municipality: males in 60s
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Figure 2-1-1-3 Prevalence of self-reported chronic diseases by municipality: males in 70s

Other age-related diseases such as cataract, arthritis, and hip fracture also showed
increasing odds to age. Cataract was more frequently diagnosed in the 70s age group
(22% for the 70s and 5% for the 50s) and in females (8.9% for males and 14.0% for females), but after adjusting for age and sex, there was no difference across municipalities. Arthritis and hip fracture was more often reported in those aged in their 70s, and
among females. It is noteworthly that, even after adjusting for age and sex, Takikawa
showed significantly higher prevalence of arthritis and hip fracture. Heavy snow in the
winter months and related falling accidents may attribute to the difference, and further
investigation in the following wave survey may be necessary.
The older respondents are not only likely to have a chronic condition, but also
likely to have more numbers of chronic conditions. Those in their 50s had 0.9 disease
conditions on average, while those in their 70s had 1.7 diseases per respondent on average. Due to physiological decline and high likelihood of multiple chronic conditions,
older subjects are more likely to suffer functional decline in mobility, sensori-physical
functioning, and IADL. Among respondents aged in their 70s, 32.6% had a limitation
in more than one item of mobility, 15% in eyesight, 17% in hearing, 57% in chewing,
and 15% in more than one item of IADL.
After adjusting for age and sex, Adachi and Takikawa showed significantly higher
odds ratio for having more than two diseases (OR 1.47 (p<0.001) and 1.43 (p=0.002),
respectively; Sendai as reference category), and having limitation in mobility and sensori-physical functioning (OR 1.52(p<0.001) and OR 1.33(p=0.009), respectively).
Adachi also showed significantly higher odds ratio for having a limitation in IADL
(OR 1.65 (p=0.003)).
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Figure 2-1-2-1 Prevalence of self-reported chronic diseases by municipality: females in 50s
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Figure 2-1-2-2 Prevalence of self-reported chronic diseases by municipality: females in 60s
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Figure 2-1-2-3 Prevalence of self-reported chronic diseases by municipality: females in 70s

Figure 2-1-3 shows the results for grip strength, which is often used as an objective measure of physical health and is known as a strong predictor of functional prognosis. The average measure was declined with age, and males showed higher measure
than females in any age category. In the 50s, the average measure was close to 40
kilograms for males and 25 kilograms for females. There was not much difference in
grip strength across municipalities, though the average for males in Adachi is somewhat lower. In the 70s, Adachi has the lowest average among all municipalities for
both males and females. After adjusting for age and sex, Adachi showed significantly
lower grip strength (-2.3kg compared to Sendai residents as reference). Whether these
differences can be attributed to socioeconomic gradient of health across municipalities
will be the topic in Section 2.3.
One caveat must be mentioned here. We should keep in mind that the method for
measuring grip strength differs between SHARE and JSTAR even though both surveys
use the same Smedley type dynamometer. The effect of the difference in the mode of
grip strength measurement will be examined in a small pilot study and as part of the
second wave survey.
As we have observed, the prevalence of health problems varies substantially
across municipalities even in the same country. The determinants of such cross-regional variance attract research interests: they might be demographic, behavioral, or
socio-economic attributes; the policy implication is accordingly quite different.
JSTAR provides interesting opportunities for looking at differences across municipalities in the prevalence of health problems because it contains comprehensive measure
of lifestyle behaviors, dietary habits, socioeconomic resources and medical service
utilization.
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Key
Se: Sendai; Ka: Kanazawa; Ta: Takikawa; Shi: Shirakawa; Ada: Adachi
Figure 2-1-3 Grip strength by age and sex

However, JSTAR has just finished its first wave data collection, and it makes only
cross-sectional data which limits the potential of the dataset for causal inference. The
longitudinal data are critical for providing opportunities to better understand the interpersonal and cross-regional differences.
2.1.5 Conclusions
• Japan’s unique characteristics of health and health care issues, especially the
ambiguous combination of the longest average life expectancy and very low GDP ratio
of medical expenditure, have considerable potential to formulate important lessons for
health policy in other developed countries.
• As in European countries, in Japan the prevalence of physical health problems
among the elderly is high, but there is substantial variation within the subjects. JSTAR
has unusually rich variables on health and health care as well as social, economic,
family and employment status, and allows us to explore a variety of issues related with
health issues.
• Construction of longitudinal data after the second wave makes it possible to
explore determinants of physical health problems among the elderly, especially to disentangle causal relationship between health and socioeconomic status, and to evaluate
effectiveness of health policy.
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2.2 Socioeconomic Disparities in Physical Health across Regions
2.2.1 Introduction
The disparity in health status across socioeconomic positions is considered as one of
the “oldest” problems in modern societies. Japan is known as an egalitarian country
compared to European countries, and some attribute the Japanese people’s longest life
expectancy to egalitarian social norms (Marmot & Smith 1989). However, even in
Japan, the health gap between the rich and the poor is identified in various dimensions
of health: e.g. self-reported health (Shibuya et al. 2002), all causes and disease specific
mortality (Fukuda et al. 2005; Nakaya et al. 2005; Fujino et al. 2005), and physical and
mental functions (Murata et al. 2008; Yamazaki et al. 2005). In Europe, the social gradient of health has been increasing in recent years (Mackenbach et al. 2003), though
there is little empirical data in the Japanese case.
There has been a tremendous volume of policy debate on widening income inequality in Japan after the decade-long recession beginning in the early 1990s. Most of
those debates focus only on economic disparity and often ignore health disparity. Although several epidemiological studies identifying socioeconomic disparity in health
have been conducted, they do not adequately treat the endogenous problems between
economic status and health status. Despite the importance to both academics and policymakers, a lack of data on both health and socioeconomic status has hampered the
development of empirical research on socioeconomic positions and health.
Several factors contribute to difficulties in conducting studies of socioeconomic
disparity in health. One is that income, educational attainment, and occupational class
are inter-related yet have distinctive relationships with health status, health related
behaviors, and access to economic and health resources. Thus, they should be concurrently measured and controlled. Previous epidemiological studies in Japan often
failed to cover all of them. In the case of elderly population, especially, wealth and
consumption rather than income are a better proxy for lifetime income, though no epidemiological studies have measured wealth and consumption so far. To the contrary,
household economic studies measured income, consumption, and wealth, though they
ignored health measurement. JSTAR includes household economic measurement in
detail, and a set of various health measures as shown in the previous section.
Another major difficulty is that socioeconomic status and health are endogenous.
Socioeconomic status discriminates in terms of access to health care and other healthsupporting resources. Although the universal health insurance system covers all residents of Japan, it cannot be ignored that a portion of the lowest income group is not
able to pay the insurance premium and thus loses eligibility to receive medical services
at 10% co-payment. Socioeconomic status further discriminates in terms of the opportunity for social participation and social relationship, which affects mental health
and functions among the elderly. (Murata et al. 2008) Inversely, health status affects
the chance for social strata mobility. Such endogenous problems are not fully solved
with panel data collection per se, as often claimed by epidemiological studies. Panel
data with comprehensive measurements allows researchers to use adequate analytic
techniques to overcome endogenous problems.
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JSTAR enables us to perform in-depth examination of the nature and size of
health disparities and of the relationship between health and socioeconomic status in a
way comparable to SHARE. This subsection provides an overview of socioeconomic
disparities in physical health in Japan. The main message is that Japan, which is often
considered a relatively homogenous and egalitarian country, has serious health disparity across socioeconomic positions, and the size of the effect cannot be ignored. As in
European countries, persons in the lower socioeconomic classes experience disproportionate burden of morbidity and disability. The government should pay close attention
to these facts and reform public policies toward mitigating the disparities in health
status across socioeconomic status.
In what follows, we use educational level as an indicator to represent socioeconomic status, as the SHARE report did. Educational attainment is a proxy for lifetime
income while household income, another candidate to measure socioeconomic status,
fluctuates and varies across life stages, especially for those at the time of retirement.
Educational attainment may also be related to skills and knowledge for healthier lifestyles. In Japan, elementary and junior high school education (nine years) is compulsory. We divide the sample into those with compulsory education only (which corresponds to Levels 0-2 (pre-primary, primary and lower secondary education) defined by
ISCED (international standard classification of education) (UNESCO 1997) and those
with higher educational attainment.
The 2000 Census collected educational attainment of the Japanese population
(note that the 2005 Census did not collect education data). We can estimate the proportion of those with compulsory education from the 2000 statistics, assuming that
the attrition pattern since then would be equal regardless of the level of educational
attainment. Thus, we simply regard here that those in age group 50-54 in 2000 would
reach age 55-59 in 2005. Therefore, the proportion of those with compulsory education would be 21.2% in the 54-59 age group for both sexes, while the corresponding
number in the JSTAR sample was 17.9% for males and 14.4% for females. The proportion in the 60s age group would be 32.7% for males and 36.8% for females in the
Census, while it is 37.8% for males and 41.8% for females in the JSTAR sample. The
proportion in age group 70-74 would be 42.3% for males and 46.3% for females in
the Census, while it is 54.3% for males and 58.0% for females in JSTAR. Thus, compared to the national Census, the JSTAR sample includes a larger portion of those with
primary education attainment. This is largely because the sample in Shirakawa had a
dominantly large portion of those with primary education: 71% of males and 74% of
females in their 60s were of primary education attainment.
Another indicator of socioeconomic status is household income, but caution must
be paid. The unit of survey in JSTAR as well as in SHARE is the individual, not the
household. And the household is defined as a couple (if married) and their economic dependents, if any. For example, if a woman is a homemaker and does not earn income, her
individual income is measured as zero. In JSTAR and SHARE, the spouse’s income is
also measured. Therefore, household income is defined as the sum of the income of each
individual member of the two-member household. To obtain equivalent household income adjusted for household size, we divided the value of income by the square root of the
number that is the sum of the couple, their dependent children and parents living together,
assuming these parents are economically dependent, which may not always be the case.
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In order to illustrate socioeconomic disparities in health, we calculated age-adjusted odds ratios, as the SHARE report did, since age is the strongest predictor of
health status, and age is also related to educational attainment. The odds ratio compares the risk of disease or disability between low vs. middle/high educational groups,
and between lower vs. upper of median income groups. An odds ratio of 1 indicates
that there are no differences between the two groups. And odds ratio larger than 1 indicates a higher risk of disease/disability among the lower socioeconomic group. For
example, an odds ratio of 1.3 means that the lower socioeconomic group has a 30%
higher chance of disease/disability status, compared to their higher socioeconomic
counterpart. We also include municipalities as dummy variables to compare across
municipalities.
2.2.2 Physical Health Problems across Socioeconomic Status
Figures 2-2-1, 2-2-2, and 2-2-3 illustrate odds ratios of educational attainment for
perceived health status less than “very good” (in the US version questionnaire), ADL
limitations, and IADL limitations, respectively. Figures 2-2-4, 2-2-5, and 2-2-6 illustrate odds ratios of equivalent household income for perceived health and ADL/IADL
limitations.

Figure 2-2-1 Perceived health status vs. education
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Figure 2-2-2 ADL limitations vs. education

Figure 2-2-3 IADL limitations vs. education
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Figure 2-2-4 Perceived health status vs. equivalent household income

Figure 2-2-5 ADL limitations vs. equivalent household income
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Figure 2-2-6 IADL limitations vs. equivalent household income

As a whole, odds ratios of lower education attainment for reporting self-perceived
health less than “very good” were 1.42 [1.15-1.75 for 95% confidence interval, or CI]
for males and 1.46 [1.18-1.81] for females, after adjusting for age and municipalities
(Figure 2-2-1, left upper graph). The impact of lower educational attainment was observed the most saliently among females in Kanazawa, and males in Adachi.
In the males category, the odds ratio of lower educational attainment for ADL
limitation was marginally significant (OR 1.50 [0.96-2.33]) adjusting for age and municipalities, though the measure was not significant among females (OR 1.27 [0.831.95]) (Figure 2-2-2, left upper graph). There were no significant differences across
municipalities for males, but there were higher odds for ADL limitation among females in Takikawa, compared to those in the other municipalities.
IADL limitation showed highly significant associations with educational attainment in both sexes. The odds ratio of lower education for IADL limitations after adjusting for age and municipalities was 2.24 [1.81-2.79] for males and 2.22 [1.78-2.78]
for females (Figure 2-2-3, upper left graph).
Household equivalent income was also significantly related to self-perceived
health status and IADL limitations. The odds ratio of health status less than “very
good” in the lower income category was 1.37 [1.13-1.67] for males and 1.41 [1.161.73] for females, adjusting for age and municipalities (Figure 2-2-4, upper left graph).
The odds ratio of ADL limitation was not significant in both genders (Figure 2-2-5).
The odds ratio of IADL limitation was 1.44 [1.18-1.76] for males and 1.39 [1.12-1.72]
for females (Figure 2-2-6).
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We also tested interaction terms between socioeconomic dummies and demographic dummies (age and sex). None except for interaction between education and
age on IADL limitation were significant (p=0.02, not shown in figures), The impact of
lower educational attainment on IADL limitation was significantly lower among those
in their 70s compared to younger categories. That is, since IADL limitation is strongly
age-dependent, the impact of educational attainment is “diluted” by the effect of age
in older strata.
Figures 2-2-7-1 to 2-2-7-6 report the odds ratios of having specific chronic diseases according to educational attainment. After adjusting for age, the prevalence of
heart disease and hypertension were not related to educational attainment in either
sex (Figures 2-2-7-1 and 2-2-7-2, respectively). The exception was females in Sendai,
where the odds ratio of lower education for hypertension was 2.04 [1.16-3.58].
The odds ratios of the prevalence of hyperlipidemia was less than 1: that is, lower
education was protective against hyperlipidemia; odds ratios adjusted for age were
0.63 [0.43-0.92] for males, and 0.69 [0.50-0.94] for females (Figure 2-2-7-3). The
results are similar for equivalent household income (data not shown). Higher income
was associated with higher odds of being diagnosed as hyperlipidemia. The negative
association between socioeconomic status and hyperlipidemia was also found in males
in the SHARE sample. It is speculated that economic accessibility to meat and other
fat containing foods may be the culprit.
JSTAR includes a detailed food frequency questionnaire, which is not available in
SHARE. Fat Calorie Ratio (FCR) is a ratio of fat energy intake to total energy intake,
and the national recommendation in Japan is 25%. After adjusting for age and sex,
middle/higher educational attainment compared to preliminary education attainment
was related to increase in FCR by 1~1.4 % in the JSTAR sample (data not shown in
figures). This finding may give some explanation to the association between hyperlipidemia and educational levels.
Unexpectedly, odds ratios for the prevalence of diabetes were not significant, and
the point-estimate of the odds ratio of lower education was larger than 1 (1.25 [0.602.58] for males and 1.44 [0.96-2.16] for females) (Figure 2-2-7-4). Interestingly, the
odds ratio of lower household income was less than 1 (0.88 [0.67-1.14] for males and
0.94 [0/65-1.34] for females) (not shown in figures). Why lower education was positively related to diabetes prevalence while it was negatively related to hyperlipidemia
needs in-depth analysis, because lower FCR among the lower educational group appears contradictory to the higher prevalence of diabetes.
For other disease statuses, figures will be shown by sex, but they are combined
across municipalities because the prevalence is low. The odds ratios are adjusted for
age and municipalities.
Stroke was significantly related with educational attainment among males. Odds
ratios of lower education was 2.13 [1.34-3.39] for males after adjusting for age and
municipalities. For females the association was only marginal (OR 1.76 [0.95-3.24])
(Figure 2-2-7-5). The interaction between sex and education was not significant. Thus,
the difference would be mainly due to the sex difference in baseline prevalence of
stroke.
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Figure 2-2-7-1 Heart disease prevalence vs. education

Figure 2-2-7-2 Hypertension prevalence vs. education
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Figure 2-2-7-3 Hyperlipidemia prevalence vs. education

Figure 2-2-7-4 Diabetes prevalence vs. education
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Figure 2-2-7-5 Other disease prevalence vs. education

Figure 2-2-7-6 Other disease prevalence vs. education
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Cancer was not associated with educational attainment or household income
among males. Among females, prevalence of cancer was marginally associated with
lower educational attainment: OR 0.61 [0.36-1.03] (Figure 2-2-7-5). The negative association between cancer prevalence and educational attainment was also found in the
SHARE sample in both sexes. The SHARE researchers interpret the results in that
those in lower socioeconomic groups suffer a higher cancer incidence and higher case
fatality, which reduces the prevalence among those in lower class (Schrijvers et al.
1995). That is, the lower prevalence of cancer in lower educational attainment was not
due to a lower chance of getting cancer, but a higher chance of dying earlier of cancer.
Whether or not the argument holds true in the Japanese case has to wait for follow-up
surveys in JSTAR. Fujino et al. reported in their longitudinal survey of community
residents aged over 50 that educational attainment was positively and significantly
related to mortality due to cancer among males, and a non-significant but positive
gradient was observed among females, after adjusting for age, smoking habits, and occupational types (Fujino et al. 2005). However, they failed to control for income.
COPD seemed associated with lower educational attainment among males (OR:
1.80 [0.82-3.92]) but not among females. It may be related to smoking behavior which
was more prevalent among younger males with lower educational attainment. Arthritis
prevalence was only marginally associated with lower education among females (OR
1.31 [0.91-1.90]) (Figure 2-2-7-6). Otherwise, there was no remarkable association
found in cataract, osteoporosis, or hip fracture.
We did notice the gender gap in the share of having diseases, especially stroke,
diabetes, arthritis, or ulcer. What is more interesting is the variation across gender and
municipalities. We see a very high prevalence of heart disease in Takikawa (males),
hypertension in Sendai (females), stroke in Takikawa (males) and cancer in Takikawa
(males). As discussed in a following subsection of health behavior, several factors such
as smoking and dietary habits might be responsible for those differences.
2.2.3 Physical Functioning Limitations across Socioeconomic Status
Limitation in mobility was significantly associated with lower educational attainment.
After adjusting for age and municipality, odds ratios of lower educational attainment
for the limitation were 2.23 [1.66-3.03] for males and 1.56 [1.22-2.00] for females
(Figure 2-2-8-1). A significant difference across municipalities was also found for females. Even after adjusting for age, females in Shirakawa had significantly lower odds
for reporting limited mobility, whereas those in Takikawa showed significantly higher
odds for mobility limitation. The difference remains even after adjusting for household
income levels and educational attainment.
Limitation in sensori-physical functioning (e.g. eyesight and hearing) also showed
an educational gradient. Adjusting for age, males with lower educational attainment
had significantly higher odds of having eyesight limitation (OR 1.44 [1.05-1.98]) (Figure 2-2-8-2), and hearing limitation (OR 1.83 [1.35-2.49]) (Figure 2-2-8-3). Female
counterparts showed a non-significant but positive relationship (OR 1.25 [0.92-1.78]
for eyesight and 1.29[0.86-1.92] for hearing). Limitation in chewing function was significantly related to lower educational attainment in both sexes (1.37 [1.11-1.70] for
males, and 1.36 [1.09-1.69] for females) (Figure 2-2-8-4). After adjusting for age and
sex, there were no significant differences across municipalities.
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Figure 2-2-8-1 Limitation in mobility vs. education

Figure 2-2-8-2 Limitation in eyesight vs. education

76 JSTAR first results

Japanese Study of Aging and Retirement

This pattern is confirmed even by grip strength, which is one of the objective
physical health functioning and strength predictors of functional and life prognosis
(Rantanen et al. 1999). After adjusting for age, sex, and municipalities, those belonging to the lower educational attainment category had significantly lower grip strength,
and the effect was larger among males than among females (interaction between sex
and education p<0.001) (data not shown in figures). Males with lower educational attainment showed lower grip strength by 1.69kg compared to those with high school
or higher education. The female counterpart showed less grip strength by 0.77kg. The
results remained significant even after adjusting for height.
Since the pattern of socioeconomic disparity was similar across different measurements of physical functioning, it would strongly suggest that those with a lower
socioeconomic status suffer more from physical limitations and burdens in daily life.
This finding is consistent with previous studies in Europe (Cambois et al. 2001; Huisman et al. 2003) and in Japan (Ishizaki et al. 2002).
SHARE provides further evidence on the relationship between health and socioeconomic disparities in all European Countries. That is, throughout Europe, the
most disadvantaged socioeconomic groups have a higher prevalence of physical health
problems than those in a higher socioeconomic status.
In general, we observe the same pattern in the relationship between health and
socioeconomic status in Japan, and the magnitude of disparity varies across regions.
The finding in this subsection poses a serious challenge for both Japan and European
countries operating a universal health care system. Even under the universal health
care system, we see a substantial disparity among people with different socioeconomic
positions. The disparity is not random but is clearly concentrated on the disadvantageous group. This implies that a universal health care system is not enough to mitigate
health disparities, and that policies should pay more attention to root causes of socioeconomic disparities in health. The finding also suggests that regional factors amplify
or mitigate socioeconomic disparity in health even though they share the universal
health care system. What constitutes regional difference invites further investigation.
Some studies have found that socioeconomic disparities in health are largely the
result of socioeconomic disparities in adverse material circumstances (van Lenthe et
al. 2004). Others found socioeconomic disparities in risk behaviors such as smoking,
alcohol taking, or diet (we will explore these factors in later subsections). In either
case, the current policy debates focusing simply on income inequality might be superficial, and policy reforms to equalize access to health care can be a partial remedy for
the health disparity. Previous studies in Europe found higher health care utilization in
the lower income group is due partly to lower labor participation. As such, non-health
sector policy also affects people’s health and related utilization. Thus, comprehensive and structural social policy debate, ranging across health care, education, health
promotion, economic, and labor aspects may be required to achieve health equality
(Marmot 2004; Kondo 2005). Large and comprehensive datasets that SHARE and
JSTAR can provide in further follow-up surveys will be promising contributions to
such empirical policy debates.
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Figure 2-2-8-3 Limitation in hearing vs. education

Figure 2-2-8-4 Limitation in chewing vs. education
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2.2.4 Conclusions
• Within Japan, where universal health care insurance covers all residents, there
are substantial variations in physical health and functioning depending on socioeconomic status.
• There is an endogenous relation between health and socioeconomic status. The
health disparities seem not to be remedied by a universal health care program alone, and
more fundamental social policies should be tailored towards disadvantaged groups.
• Longitudinal data are necessary to identify what policy measures can mitigate
health disparities and socioeconomic disparities and how effective they are.
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2.3 Cross-Regional Differences in General Health
2.3.1 Introduction
Self-reported health status is a useful indicator of individual health and serves as a
predictor of mortality (Idler & Benyamini 1997). Due to the relative ease of obtaining the data, many studies have relied on self-perceived health status as the measure
for the individual overall health condition and estimated relationship between health
status and variables of interest. At the same time, a number of studies insisted that the
self-reported perception of health status may not be comparable across countries or
individuals (Kapteyn, Smith, & van Soest 2007) since some people are more likely,
while others are less likely, to rate themselves as having a better health status, even
when that status is objectively measured as identical. For example, Americans show
a tendency to choose extreme answers while European and Japanese people tend to
avoid extreme answers in general (Hayashi & Kuroda 1997).
Thus, while the self-reported health status is useful, we should be careful in
comparing subjective health status across individuals, regions, and countries. Each
respondent may have his or her own particular reference in evaluating the individual
health condition. In Europe, Groot (2000) and Van Doorslaer and Gerdtham (2003)
found that older persons are more likely to rate their status as better than otherwise
comparable younger respondents. As a result, age-gradient of self-reported health may
underestimate the decline in true health. In Japan to date, however, study on biases in
self-reported health across different age strata has been scarce. Hayashi and Kuroda
(1997) reported that Japanese have a tendency to choose the middle-response category
in general, and younger rather than elderly respondents show the tendency at a higher
rate.
While SHARE has to confront the issue of response differences derived from different habitual language use, JSTAR respondents share same language, and are less
likely to be susceptible to bias in response due to different connotations. However, we
should still keep in mind that the same word can be perceived and interpreted differently among individuals with different attributes, even in the same country.
Figure 2-3-1 shows the proportion of JSTAR respondents who reported being in
“excellent” or “very good” health in a 5-response self-reported health question (US
version), by gender and municipality. The proportion of the two healthiest categories
was 47.6% for all, and in Shirakawa it was 52.4%, which was the highest number
across municipalities. As we have already seen in Section 2.2, people in Shirakawa
were least likely to have chronic conditions and functional limitations. The proportion
of the two healthiest categories was around 45% in Kanazawa and Adachi, followed
by 47–48% in Sendai and Takikawa.
What we observe in these figures is a variation in the self-reported health status
across regions or gender even in the same country. The SHARE book also reported a
wide variation in subjective health status across countries. Fifty percent of the Danish
respondents and more than 40% of the Swedish and Swiss respondents report to be
in very good or excellent health, figures that are similar to Japan. In contrast, the proportion of people in “very good heath” is around 20% in France, Germany, Italy, and
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Figure 2-3-1 Proportion of respondents in “very good” or “excellent” health, by municipality

Spain. However, concluding that Danish people are healthier than Germans is unconvincing. Danish people may simply have a tendency to report excellent health, even if
they have about the same true health status as Germans. The same is true in the JSTAR
case. We have to carefully examine the information of self-reported health.
2.3.2 Two Measures to Adjust for Reporting Bias
For this purpose, SHARE adopted two popular measures to adjust for bias in self-reported health status. The first approach is to construct “true” measures which stand for
objective health condition and employ the objective measure to correct reporting bias.
We will turn to this measure below. The second approach is to use anchoring vignettes.
An anchoring vignette is a methodology to ask a respondent to report his health status
and then rate the health status of hypothetical persons with a different health status
after hearing short descriptions. This method asks respondents to rate other individuals
on the same scale used for themselves (King et al. 2004). Thus, self-reported health
status is adjusted by the responses to vignette questions, which facilitate an interpersonal comparison. In other words, this method uses a comparison of health status for
one’s own and hypothetical persons to adjust for reporting biases. SHARE collects
the vignettes from a sub-sample of respondents. JSTAR has not yet tried it, but a pilot
study on anchoring vignettes using the questionnaire is underway in Japan in an independent study (“COMPARE” project ).
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In this subsection, we take the first approach. As the SHARE book takes, we compute an objective health index that is composed of disease status and measured functions, which are less susceptible to individual difference in perception, and allows us to
examine how self-reported health status is biased across demographic, socioeconomic,
and regional conditions.
As in SHARE, JSTAR has two different versions of the self-reported health question with five choices: the “European” version provides choices from “very good” to
“very poor” and is used in the WHO survey. The “North American Version” ranges
from “excellent” to “poor,” and is used in the Japanese Comprehensive Survey of Living Conditions of People. This section uses the latter version to maintain comparability
with the SHARE book.
2.3.3 Computing a Single Health Index
The idea of a health index is to calculate a comparable health measure based on objective information on a respondent’s health, assuming that there is a “true” and comparable health condition across persons or countries. The index is a continuous and latent
variable to employ an ordered probit model to regress the response to subjective health
status (5 choices) on a variety of variables related with objective measures in the questionnaire (Cutler and Richardson 1997). The health index is then computed as a linear
prediction from this regression (the latent variable). Then the index is scaled to 0 for
the respondent with the worst observed health state and a value of 1 for respondents
without any conditions or limitations (excellent health).
The health index is estimated based on the prevalence of a variety of health conditions and functional limitations of each respondent. The independent variables include diagnosed chronic conditions (named 20 diseases), ADL and IADL limitations,
depression measured in CES-D, mobility limitations, height, weight, grip strength and
cognitive ability as well as demographic variables such as gender and age. In this
procedure, the estimated coefficients capture a specific amount that the presence of
a certain condition or limitation reduces the value of the latent “health” index, which
reflects their effect on health. While the weights are assumed to be the same for each
respondent (and hence the same across municipalities) within JSTAR, the thresholds
of the latent variables was compared across municipality so that “fixed municipality
effects” are examined.
Although we used a similar estimation model for health index to that adopted in
SHARE, we should be clear that we cannot make a simple comparison between our
results and those in SHARE even with estimated index, because we used a pool of the
JSTAR sample for our estimation, while SHARE used their own risk pool. Once we
confirm that similar estimations are available in SHARE and JSTAR, we can make a
comparable analysis with micro level data from both surveys that is compiled in the
future.
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2.3.4 Differences in Response Styles by Region and Individual Attributes
Figure 2-3-2 shows the distribution of the health index by municipality. Note that we
pooled both sexes to estimate the health index. The box located in the middle of each
bar refers to the median and the 25th and 75th percentiles, and the upper and lower
bars indicate the adjacent values of the health distribution, respectively. First, we notice that the disparity across municipalities is smaller in the standardized health index
than in a simple subjective report. The medium of the index is 0.704 in all regions. The
result shows that we should be careful in comparing self-reported health status and that
the simple comparison is in fact misleading.

Figure 2-3-2 Distribution of standardized health index, by municipality

We turn to relate the health index values with the respondent’s self assessment of
health. Following the SHARE method, we assume that each individual would report
“very good” or “excellent” health only if his or her health index value surpasses a specific threshold value. Concretely, we compute region-specific thresholds as the exact
percentiles of the municipality-specific health index distribution that correspond to the
proportion of respondents that report “very good” or “excellent” health. For example,
since 47.6% of all JSTAR respondents reported to be in “very good” or “excellent”
health, we take the 47.6 percentile of health index value as the threshold, which is
0.726.
The estimated thresholds of “very good” and “excellent” health for each municipality are shown in Figure 2-3-3. As we can observe, there was little difference in
the thresholds across municipality. Sendai, Kanazawa, and Shirakawa have a higher
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Figure 2-3-3 Health index cut-off points to “very good/excellent” health, by municipality

threshold than Takikawa and Adachi, but the difference is quite small. This means that
bias in self reporting of perceived health status across regions will not largely account
for the differences in self-reported health status.
Lastly, Figure 2-3-4 compares self-reported health levels with adjusted health levels. The horizontal line shows the proportion of those who answered “very good” or
“excellent” to self-reported health questions, and the vertical line shows the proportion
of those who should have answered “very good” or “excellent” according to the objectively estimated health index score. For this analysis, we adopted a standard cut-off
point of 0.7264 for all the respondents, not region-specific thresholds. The red line is
a 45 degree line. If the subjective report and the estimated report pattern converge, the
dot should be on this 45 degree line. If the dot comes to the right to the line, it means
that self-reported status tends to be better than objective health conditions, or the respondents tend to over-report their health status. As the figure shows, respondents in
Adachi and Takikawa tend to over-report their health status, though the deviation is
quite a bit smaller compared to the cross-country difference observed in the SHARE
results. Thus, response bias in self-perceived health questions across regions seems
trivial in JSTAR, as we have already confirmed in Figure 2-3-3.
Taking the difference between estimated and actual response of “very good” or
“excellent” health, we conducted ordered logistic analysis to test whether age, gender,
socioeconomic position, and region may contribute to any tendency to over- or underreport the perceived health status. The results showed that older age significantly leads
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Figure 2-3-4 Estimated vs. observed proportion of those in “very good/excellent” health, by
municipality

to over-report (these respondents tend to report “very good” or “excellent” even though
actual health conditions are not as good). Gender, educational attainment, household
income, and region were not significantly related to biased response. These results
elicit caution when we interpret the impact of aging on self-reported health, because
relying on self-reported health may under-estimate the actual gradient of health across
different age strata.
2.3.4 Conclusions
• Self-reported health is not directly comparable across persons or regions. One
approach to correct reporting bias is to measure a single health index which is based
on objective health measures.
• Self-reported general health shows large cross-municipality variations. Comparison of self-report and objectively estimated health index shows that cross regional
difference is less likely to be due to biased response across regions, but rather to actual
difference in health conditions.
• Self-reported health is over-reported among older people, which raises caution
when we interpret the impact of demographic conditions on self-reported health.
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2.4 Health Behavior
2.4.1 Introduction
This subsection examines several behavioral health factors which are closely related
to functional capacity and mortality: smoking, alcohol consumption, physical activity,
and weight control. In Europe, these behaviors have been proved to be related to lower
mortality and improved functional capacity among elderly and health benefits (Adams
et al. (1990); Davis et al. (1994); and Johansson & Sundqvist 1999). In Japan, large
population-based epidemiological cohort studies, such as the Japanese Public Health
Center Study (JPHC) (Inoue et al. 2004; Iso et al. 2004; Mannnami et al. 2004) and
Japan Collaborative Cohort Study (JACC) (Fujino et al. 2005; Iso et al. 2005; Lin et al.
2005; Lin et al. 2007), were conducted in the 1990s to identify the impact of lifestyle
behaviors on the incidence and mortality due to cancer, stroke, and cardiovascular disease among middle-aged community residents. These studies followed a large-sized
sample (70,000 to 100,000) for 5-10 years, which allowed them to investigate diseases
with rare mortality. Further, JPHC conducted a detailed dietary questionnaire, and JSTAR has adopted the same. However, these epidemiological studies failed to measure
individual-level socioeconomic variables such as household income. JPHC did ask occupational types at baseline, but not occupational history and educational attainment.
Neither did they have information regarding consumption and utilization of medical
care. Besides, their measurements were not compatible to research in other countries,
which prevents cross-country comparison. JSTAR provides an unusual chance for researchers to examine the prevalence of these behaviors and their effects on health care
utilization and subsequent health outcomes among Japanese elderly.
First, we preview the prevalence of smoking, alcohol consumption, physical activity, and body-mass-index (BMI). Then, we examine these behaviors in different
age and socioeconomic groups. The JSTAR questionnaire regarding these behaviors
is comparable with that of SHARE. The leave-behind-question asked a respondent
whether he/she (1) currently smokes on a daily basis or (2) previously smoked on a
daily basis but has quit, or (3) has never smoked on a daily basis. There are two small
differences between JSTAR and SHARE. One is that since most smokers in Japan
smoke cigarettes, JSTAR does not distinguish within smoking types (while cigarettes,
cigars, cigarillos and pipes are distinct in SHARE). The other is that SHARE asked
whether a respondent has ever smoked for at least for one year but JSTAR asked regarding smoking on daily basis. If a respondent is smoking or has smoked, he/she is
asked when he/she began to smoke and, if not currently smoking, when he/she quit,
which allows us to estimate years of smoking for individuals. Then a respondent is
asked the number of cigarettes smoked per day. Alcohol consumption was also inquired in the leave-behind-question. The respondent was asked about the frequency
of consuming alcoholic beverages (beer, spirits, whisky, sake, or wine) in the last six
months and about the amount of consumption for each kind of alcohol if he/she drinks
at least once or twice a week. JSTAR does not ask respondents whether they drink
more than two glasses since the definition of “two glasses” in SHARE is not necessarily clear. The questions on physical activities differ between JSTAR and SHARE.
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Following ELSA, SHARE asked respondents about frequency of moderate physical
activity (gardening, cleaning the car, walking) and vigorous physical activity (sports,
heavy housework, a job involving physical labor). JSTAR does not have the corresponding questions but asks the number of minutes of walking per day. Lastly, the interview questions in JSTAR have self-reported height and weight so that we calculate
the body mass index (BMI, weight (kg) divided by the square of height (m2). According to the World Health Organization (2000), BMI equal to or higher than 30 was used
as a cutoff point for obesity and that between 25 and 29.9 as overweight.
2.4.2 Health Behavior by Gender and Age
Table 2-4-1 reports summary statistics of those measurements on health behavior. We
should keep in mind that the age range is different between JSTAR and SHARE. While
SHARE includes respondents aged 80 and over, JSTAR respondents are aged between
50 and 75.
Table 2-4-1 Prevalence of behavioral risk factors among men and women in JSTAR subjects

		
First, we observe that nearly 80% of males have smoked on a daily basis during
their lifetime. The corresponding figure for females is less than 20%. The figure for
males is higher in JSTAR than that in SHARE (64%) while that for females is lower in
JSTAR than that in SHARE (27%). When confining results to current smokers, 35% of
male respondents were current smokers, and the number is still higher than the 23.9%
in SHARE. For females, 10% percent of JSTAR respondents were current smokers,
and the number is a little lower than 13.2% in SHARE female respondents.
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We also notice a disparity among municipalities in smoker prevalence (the numbers in parentheses are the maximum and minimum among five municipalities). Compared to SHARE female respondents, JSTAR female respondents showed a wide range
of smoking prevalence across regions: the lowest was 4.7% in Shirakawa and the
highest was 15.8% in Adachi. Since smoking prevalence was significantly different
by age category, however, we should compare the prevalence by age strata (Figures
2-4-1-1 for males and 2-4-1-2 for females). If we focus on female respondents in their
50s, 25.2% in Adachi and 9.9% in Shirakawa were current smokers. In the cases of
Takikawa and Adachi, smoker prevalence was drastically different across age strata
(Figure 2-4-1-2). The difference between female smoking prevalence in the 50s and
that in the 70s counted about 16 points in both cities, while it was about 7 points in
other cities. A further difference is observed in the average years of smoking: that
exceeds 27 years for males and 23 years for females, both of which are higher than in
Europe (Table 2-4-1). This means that while the share of female smokers is lower, their
experience is comparable with male smokers.
Second, we look at alcohol consumption. More than a half of males and 12% of
females consumed alcohol beverages daily or 5–6 times per week during the last six
months (Table 2-4-1). Similar to cigarette consumption, the share of male drinkers is
higher while that of female drinkers is lower in JSTAR compared to the numbers in
SHARE. The shares of the respondents who did not drink during the last six months
were 23% for males and 60% for females. Again, as discussed below, those numbers
range across gender and municipalities.

Figure 2-4-1-1 Smoking behavior by municipality, males
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Figure 2-4-1-2 Smoking behavior by municipality, females

The share of the respondents who do not walk (or are not able to walk), which is
a surrogate to physical inaction (do not do any moderate or vigorous physical activity), in the SHARE questionnaire was about 7% for both males and females. While the
definition and the age range differ between JSTAR and SHARE, the proportion seems
lower in JSTAR than in SHARE and this is especially the case for females.
According to the National Health and Nutrition Survey 2005, about 30% of males
in their 50s to 60s, 24% of females in their 50s, and 29% of females in their 60s had a
BMI over 25. Overweight respondents whose BMI ranges between 25 and 29.9 were
seen in about a quarter of males and close to 20% in females in JSTAR. Those figures
are much lower than those in SHARE (50% for males and 36% for females in SHARE)
as expected. Obese respondents whose BMI is equal to or greater than 30 is also as
low as 2% both for males and females in JSTAR respondents, which is again much
lower than the corresponding numbers in SHARE results (16% for males and 18% for
females). The SHARE report warns readers that overweight is on an increasing trend,
especially for males. In Japan, according to the National Health and Nutrition Survey,
overweight among middle aged males is also increasing over past decades.
Obesity, especially central obesity, is related to metabolic syndrome with increased
risk of Type-II diabetes, cardiovascular disease, and consequent functional disabilities
and mortality in Europe where obesity has become epidemic, and it is true in Japan
too, where the prevalence of obesity was still moderate (Tsugane et al. 2002).
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2.4.3 Variations by Age, Socioeconomic Status, and Municipality
(1)

Smoking behavior

The upper left graph in Figure 2-4-2-1 reports the odds ratio of lower educational
attainment on being a current smoker by gender, adjusted for age and municipality.
Those with lower educational attainment showed the odds ratio of 1.37 [1.09-1.71]
for males and 1.63 [1.14-2.34] for females to be a current smoker. That is, those with
lower educational attainment are more likely to be smokers. The interaction between
sex and educational attainment was not significant, that is, the impact of education on
the likeliness to be a smoker is about the same in both genders. However, as we can see
in Figure 2-4-2-1, the impact of lower educational attainment on being a smoker was
somewhat larger in females than in males, except for those in Shirakawa.
If we look at the impact of household equivalent income, those with less than
median income showed significantly higher odds to be a current smoker. (OR 1.52
[1.27-1.82]) (not shown in the figures). The association of household income with
likelihood of being a current smoker was observed independently of those with educational attainment.

Figure 2-4-2-1 Odds ratio of lower education on being a current smoker, by sex and region,
adjusted for age
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(2)

Drinking behavior

Figure 2-4-2-2 shows the odds ratio of education attainment for being a daily/5-6
times-a-week drinker. Adjusting for age and municipality, those with lower educational attainment showed slightly lower odds to be a daily drinker (OR 0.86 [0.701.06] for males, 0.99 [0.70-1.40]). We did not find any significant interaction between
sex and educational attainment, or between sex and household income. Those patterns
seem not to be coincident with those in Europe which see that higher educated persons
are more likely to consume more alcohol, especially in the case of females. When we
compare municipalities, those in Kanazawa city were significantly more likely to be
daily drinkers, which might be due to a unique social engagement pattern there.

Figure 2-4-2-2 Odds ratio of lower education on daily/frequent drink, by sex and region,
adjusted for age

Excessive alcohol consumption is known to be harmful to health, but lately there
has been a lot of discussion of the potential health benefits of moderate alcohol consumption. Recently Sulander et al. (2004) have shown among elderly men evidence
for the U-shaped association between alcohol consumption and functional ability. The
same U-shaped association between alcohol consumption and mortality has also been
identified among Japanese middle-aged men and women (Lin et al. 2005). Previous
epidemiological studies identified that alcohol intake <20g/day ethanol equivalent
is associated with the lowest mortality due to cancer and heart disease, and that no
consumption and consumption > 20g/day lead to higher risks. In JSTAR, we have
a detailed estimation of alcohol intake (ethanol g/day) through the food frequency
questionnaire, which is not available in SHARE. We preliminarily conducted a multi-
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nominal logit model using 3 levels of alcohol consumption (none, less than 20g/day,
and over) as a dependent variable to find influential factors of the alcohol consumption pattern. Lower educational attainment was negatively associated similarly with
moderate (<20g/day) and heavy (>20g/day) alcohol consumption. Income effect was
positive and stronger in heavy consumption (data not shown).
The share of Japanese male daily drinkers is higher than the average in Europe
and is comparable with France, Italy, and Spain whose share is greater than 30%. The
share of female drinkers, which is lower than that of the male counterpart both in Japan and Europe, is also comparable with countries with the highest shares like France,
Italy, the Netherlands, and Denmark. Consumption was highest in three southern European countries of France, Italy and Spain, but was clearly lower in Greece. SHARE
asked the frequency and rough quantification of alcohol consumption by simply asking
the number of glasses per consumption. Since drinking habits vary across countries,
the precision of alcohol consumption is quite limited in the SHARE questionnaire. On
the other hand, JSTAR uses a detailed consumption survey by asking frequency, type,
and quantity of alcohol beverages, and an additional food frequency questionnaire,
which gives a better opportunity to analyze the association of alcohol consumption
with socioeconomic status and consequent health problems.
(3) Physical inactivity and obesity

The odds ratio of lower educational attainment on physical inactivity (those who don’t
walk or walk less than 30min per day), adjusting for age, limitation in ADL, and municipality was 2.11 [1.42-3.12] for males and 1.03 [0.67-1.59] for females. (Figure
2-4-2-3) Interaction between education and gender was significant (p=0.027). The impact of lower educational attainment on physical inactivity was more salient among
males than among females, even after taking into consideration age, ADL limitation,
and region. We also found that people in Takikawa were significantly less likely to
walk compared to those in other cities (OR: 2.67 [1.76-4.05]). We speculate that this
was due to snow in the winter time, and the tendency to use a car for daily transportation in a region with a less extensive public transportation system.
Figure 2-4-2-4 shows the odds ratio of education on being overweight, or BMI
>= 25, a criterion for overweight. Adjusting for age and municipality, the odds ratio of
lower educational attainment on being overweight were 1.11 [0.89-1.41] for males and
1.40 [1.09-1.81] for females. Interaction between gender and education was marginally significant (p=0.12). Lower educational attainment was related to obesity among
females, but less among males. Thus, educational attainment was a risk factor of obesity especially among females.
It is interesting to note that people in Takikawa have the highest odds ratio of being obese (OR 1.48[1.17-1.88]) while those in Shirakawa have the lowest odds ratio
(OR 0.70 [0.55-0.90]) (data not shown in the figures). This is in line with the municipal
difference in walking habits. We refer to the data in the food frequency questionnaire
to assess whether the difference in BMI across municipalities was due to the difference in the food intake pattern. We focused on Fat Calorie Ratio (FCR) again, and corrected Total Energy Intake (cTEI) which was the estimated total energy intake divided
by standard body weight. Standard body weight was calculated as body weight for
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Figure 2-4-2-3 Odds ratio of lower education on physical inactivity, by sex and region,
adjusted for age

Figure 2-4-2-4 Odds ratio of lower education on overweight, by sex and region, adjusted for age
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BMI=22 for the given body height (22 X (body height(m))2). ANOVA regressed on
FCR or cTEI as a dependent variable, and with age and sex as covariates, shows that
people in Takikawa did not have significantly higher FCR or cTEI. Thus, it is most
likely that the highest prevalence of obesity in Takikawa was due to physical inactivity
rather than over-intake.
The results on behavioral risk factors in this subsection are preliminary in that
this is based on cross-sectional observation. Further research with a follow-up panel
survey is required to better address the relationship between risky health behaviors
on health outcomes, i.e. the effect of overweight on the prevalence of heart disease.
In Europe, overweight is more problematic than in Japan and the SHARE book calls
for health promotion for mitigating metabolic syndrome, diabetes and cardiovascular
disease, premature mortality, and decline in functional capacity so as to decrease socioeconomic inequalities. In addition, the book discusses the different actions that are
needed in different countries based on cross country differences. It seems that crossmunicipality disparity in risky health behavior is smaller than cross-country difference
in Europe but we still observe substantial disparities even within Japan across gender, age, municipality and social status. More targeted policies might be needed even
within a country to address ways to discourage those behaviors.
2.4.4 Conclusions
• There is a disparity in risky health behavior (smoking, drinking, physical inactivity, and overweight) across gender, age, and municipality within Japan. Overweight
and obesity are health threats in this JSTAR population 50+. This can have enormous
effect on the incidence of chronic disease, and consequent health care resource use in
future decades.
• As in Europe, in Japan, socioeconomic and gender disparities are observed in
health behaviors; smoking was more prevalent among those with lower educational
attainment. Physical inactivity was more prevalent among males with lower education,
but not among females. Overweight was more prevalent among females with lower
education, but less evident among males.
• Further research should examine the relationship between risky health behavior
and health outcomes to contribute to more effective health policymaking by targeting
specific groups.
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2.5 Mental Health
2.5.1 Introduction
One of the most serious social issues in Japan is suicide. After the rate suddenly rose
at end of the 1990s, more than 30,000 persons have committed suicide every year.
Among the OECD countries, Japan’s suicide rate (the number of persons who committed suicide per 100,000 people) is ranked as one of the highest since 1998. Actually, in
2004 the rate was the highest for males and the second highest for females. By age and
gender group, males aged 65 and over had the largest share (48.1%), which is double
that of those aged 25-45 (25.2%). The increase of suicide among middle-aged males in
the second half of the 1990s is often attributed to the economic turndown (Chen, Choi,
and Sawada 2008). The gap across age groups is even larger for females: 35.5% for
those aged 65 and over, versus 9.9% for those aged 25-45. The high suicide rate among
elderly females in this country is often attributed to women’s deprived status under the
traditional agnate family system.
Psychiatric studies identified that mental depression is a strong predictor and risk
factor for committing suicide. It is a matter of debate, however, whether depression
causes social isolation and economic difficulties, or economic and social difficulties
lead to depression and subsequent suicide.
In Europe, late-life depression, when defined according to the broad criterion of
clinical significance, is a common disorder affecting 10% to 15% of the over-65-yearold population (Beekman et al. 1999). In Japan, a recent community-based cross-sectional survey of psychiatric disorders did not detect any difference in the prevalence of
psychiatric disorder including depression across socio-demographic attributes, though
the severity of psychiatric disorder was significantly greater among older and unmarried residents (Kawakami et al. 2005). Another cross-sectional survey found that a
higher prevalence of depression was found among the unmarried, females, and with
lower household income (Inaba et al. 2005). However, longitudinal population-based
studies of the elderly population have not been conducted so far in this country.
The JSTAR leave-behind-questionnaire includes the CES-D scale (Center for Epidemiological Studies Depression Scale) which also has been used in previous domestic studies as well as in the Health and Retirement Study (HRS) of the US. In contrast,
SHARE adopts EURO-D scale which has been validated in an earlier cross-European
study of depression prevalence, EURODEP (Prince et al. 1999a; Prince et al. 1999b).
EURO-D was developed to link the data measured in different scales across EU countries, including CES-D, Zung Depression Scale, and other already validated scales.
Thus, the EURO-D score can be estimated based on items in CES-D we measured in
the JSTAR sample for comparative purpose. However, we judged that including this
estimation is not appropriate in this JSTAR report since the adjusted depression measure has not been validated in Japan. Rather, we chose to proceed with the discussion
using the original scoring algorithm of the CES-D scale below.
The CES-D scale includes 20 items to measure mental status, specifically in terms
of depression and anxiety disorders. Each item lists a specific symptom of the disorder,
and the respondent is asked to choose the frequency of each symptom during the past
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one week by a 4 level response: not at all, 1-2 days, 3-4 days and more than 5 days
per week. The scale ranges from 0-60, and 16 is the worldwide recommended cut-off
point for screening depression status. We emphasize again that different depression
scales are employed between Japan and Europe. In the SHARE book, the threshold of
clinically significant depression in the EURO-D scale is 3, which was validated by the
EURODEP for comparative analysis within the EU, but whether mental status of 3 in
the EURO-D score is the same as that of 16 in CES-D is not confirmed.
In JSTAR, we also asked present and past history. About 0.6% of respondents
had a past history of diagnosed depression, and about 1.4% were currently under treatment.
We will examine in this chapter the prevalence of current depression, measured
in CES-D, by age, gender, and region. We also follow the analysis conducted in the
SHARE report to identify the association of depression status with living accommodations, household income, and social support exchange, using logistic regression. In
these analyses we always control for age, gender, and marital status. We will provide
the odds ratio and other estimates for a whole sample, and by municipality. Sampling
weights were not applied. In the graphs we present the estimates from the models and
a 95% confidence interval.
2.5.2 Variations across Gender, Age, and Municipality
Figure 2-5-1 illustrates the prevalence of depression (defined as CES-D score>=16)
by age and gender. First, we observe that the overall share of people who are currently
suspected of suffering from depression is around 17%. Second, the prevalence was
somewhat lower for people in their 60s compared to the 50s and 70s, a trend seen in
both sexes. Lastly, females showed a higher prevalence than male respondents, which
was on par with previous population-based surveys in Japan and internationally. This
trend was confirmed when we use logistic regression analysis; the female gender (OR
1.24[1.06-1.48]) and age in the 60s (OR 0.68 [0.68-0.99]) were significant predictors
of depression prevalence. Otherwise, there was no significant difference across municipalities, after adjusting for age and sex.
We did not observe a clear gradient increase of depression prevalence over age,
as the SHARE report has found. We need to be careful in comparing the results with
those in Europe because of different scales to measure depression. The Euro-D scale in
SHARE measures mood disorder and motivation deficit, which may often be observed
in the case of a cognitive disorder among the elderly. As Prince et al. (1999b) already
acknowledged, the Euro-D may over-diagnose depression disorder because the score
is contaminated with the effect of motivation deficit, and the age gradient that was
reported in the SHARE report may be artifact due to the effect of motivation deficit in
the elderly.
In spite of this difference, it is of interest that we observed a similarity between
JSTAR and SHARE in that females have a higher prevalence of depression than males.
In Europe, the excess in depression prevalence among females is clearly evident in
the EURODEP consortium study. (Prince et al. 1999b) The degree of excess varies
across the life course (Jorm 1987), though it is also associated with marital status.
However, SHARE failed to find a significant interaction between gender and marital
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Figure 2-5-1 Prevalence of depression

status (specifically the protective effect of marital status among males but not among
females), which has been consistently found in previous studies. In JSTAR, we found
a significant main effect of gender difference in depression prevalence. Even after
we controlled for age, municipality, education, marital status, and interaction between
gender and marital status, the female gender was significantly related to higher chance
of having depression (OR: 1.26 [1.04-1.52]). Furthermore, gender showed a significant
interaction with marital status; divorce was related to higher odds of having depression
among males, but not among females (data not shown). We shall take a closer look at
the relationship of depression with marital and income status in the next section.
2.5.3 Variations across Marital and Income Status
SHARE reports that not being married and living alone were consistently associated
with depression. Figure 2-5-2 presents the association of current depression with living
arrangement and marital status. Current depression is associated with the single living
arrangement and unmarried status, and the association was similarly observed across
municipalities. Living alone showed a highly significant association with depression
status (OR 1.90 [1.47-2.46], adjusting for age, sex, and municipality). Unmarried status also showed a highly significant association with depression status (OR 1.87 [1.432.43] adjusting for age, sex, and municipality).
Whether depression leads to single residence and un-married status, or the reverse
is true remains to be studied in a future follow-up survey. Some might argue that living
alone is a risk factor for depression since the person is less likely to contact and communicate with other people and family members. Social isolation and lack of social
interaction is a well known risk factor of functional decline and mortality (Ishizaki et
al. 2000). Others might discuss that living with other persons is stressful and is a risk
factor for depression. This would be especially true among females who were bound
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Figure 2-5-2 Odds ratio relative to non-depressed on living alone and not married

in the gender role and lack of power in the traditional large family system (Takeda et
al. 2004). In fact, the mortality among elderly females was the lowest among those
living alone (Murata et al. 2005). Further investigation is needed to figure out what
causes the difference in the pattern across living arrangement and marital status, especially paying attention to the role of family members.
Following the analysis in the SHARE report, we modeled household equivalent
income as log-normally distributed outcomes. We controlled for age, sex and marital
status. Figure 2-5-3 shows the effects. The x-axis indicates the predicted income of a
person with depression as proportion of that of a non-depressive case. Although depression was not consistently associated with income in SHARE, our results show an
overall tendency that depression is associated with lower household equivalent income.
Those with depression had 0.89 times less household income compared to non-cases
(p=0.003 when all cities are combined). Interestingly, the finding in JSTAR was similar to those in Denmark and Sweden, the countries with high welfare regimes. Another
finding to be noted was that the income-depression association was not significant in
Sendai. What makes differential relationships between income and depression across
regions deserves detailed analysis that includes other influential factors such as family
structure, social support, and regional variables such as welfare system and the level
of social capital.
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Figure 2-5-3 Equivalent income as proportion of that of non-depressed

In the SHARE analysis, depression was associated with wealth, rather than income. This was, moreover, only apparent in northern European countries. Since wealth
is a better proxy to lifetime income and belonging to social class than is current income, the association between depression and wealth may suggest the causal direction
of economic disadvantage on mental health, rather than the reverse relationship. A
detailed analysis using wealth in JSTAR data is being prepared. Preliminary analysis
shows that the disparity between the depressed and non-cases was much larger in relation to wealth compared to that of household income, which would be on par with
SHARE findings (data not shown).
2.5.4 Depression and Support
The associations between depression and giving/receiving emotional, practical or financial support were modeled using logistic regression, controlling for age, sex and
marital status, following SHARE. Figure 2-5-4 shows that depressed people are in
general less likely to give support and more likely to receive it, results quite similar to
those in SHARE. The association between depression and receiving support is stronger in Takikawa and Adachi cities.
2.5.5 Variations across Functioning and Physical Health
Many studies have commented on the strength of the cross-sectional relationship
between physical health variables and depression in older age. Several longitudinal
studies have shown a strong association between disablement at baseline and the
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Figure 2-5-4 Odds ratio relative to non-depressed on giving and receiving support

subsequent onset of depression, and the impact was most manifest among those with
the least social support (Prince et al. 1998; Schoevers et al. 2000). In Japan, a longitudinal study also identified that the decline in physical function was parallel with the
loss of social interaction and the increased risk of depression (Asakawa et al. 2000).
Figure 2-5-5 illustrates the relationship between depression and the limitation in
activities of daily living (ADL), instrumental activities of daily living (IADL), and
mobility. It is clear that depression status was consistently and significantly related
to higher odds of physical limitations, even after adjusting for age, sex, and marital
status. Those with depression were two to three times more likely to report functional
limitations, as was also shown in SHARE results. It is also manifest that the observed
association varied in magnitude across regions: those in Sendai showed a significant
association between depression and functional limitations, but those odds were the
smallest among the five cities.
Figure 2-5-6 illustrates the associations between depression, and self-perceived
health and chronic conditions, with the use of logistic regression to control for age,
sex, and marital status. Those with depression had 1.5 to 2 times increased odds of
reporting two or more chronic illnesses, and two to three times increased odds of reporting perceived health less than “very good” in the US version questionnaire. Again
the findings are quite similar to those in SHARE.
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Figure 2-5-5 Odds ratio relative to non-depressed on limitations in ADL, IADL, and mobility

Figure 2-5-6 Odds ratio relative to non-depressed on having chronic illness/poor self-perceived
health
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In sum, we observe a large disparity in variations of the depression across attributes, most of which are consistent with those in what the SHARE book found. The
negative impact of depression upon quality of life is underlined by the very strong associations between depression status, impaired functioning, and self-perceived health.
Depression is a very disabling condition, of which burden of disease has become substantial both in industrialized and developing countries (Murray et al. 1997). Understanding the causal relationship between depression and salient life events and socioeconomic conditions in late-life is crucial for SHARE and JSTAR.
We should be patient, however, and not induce any conclusive causal inference
at this stage. Since late-life depression and relative disadvantage in income, living arrangement, education, and social support are highly correlated with each other, it will
always be difficult to determine the effect of one, independent of the others. Whether
depression is the result of economic disadvantage, or vice versa, should be discussed
when the panel data becomes available in the future JSTAR report.
2.5.6 Conclusions
• The prevalence of depression in Japan has a similar pattern to that in the
SHARE report. The rich information in JSTAR provides opportunities to investigate
determinants of depression within and across regions.
• While the prevalence of depression does not differ much across age or municipality in Japan, it does depend on gender, marital status, socioeconomic conditions,
and physical functions.
• Longitudinal data will allow us to disentangle the causality of depression and
other related factors described in this subsection, which will contribute to determining how to mitigate depression in old age.
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2.6 Cognitive Function
2.6.1 Introduction
An expanding prevalence of dementia is a common challenge for industrialized countries. A research group funded by the Ministry of Health, Labour and Welfare of Japan
recently reported that the number of those who are suffering from cognitive dysfunction is estimated at 2 million in 2005 and is expected to increase to 4.5 million in 2035
(Asahi Shimbun newspaper, 2008). However, this estimate was based on the prevalence data obtained in the 1980s and projected demographic data at that time.
In Europe, the prevalence of dementia is around 2% for those aged 65-70, and it
doubles with every five year increase in age, reaching around 25-30% for the demographic aged 85 years and over (Lobo et al. 2000). In Japan, the municipal government
often refers to the estimate released from the then Ministry of Health and Welfare in
1992. According to the official circular notice, the prevalence was 1.5% for those aged
65-70, and doubles with every five years until it reaches 27% in those aged 85 and over
(Ministry of Health and Welfare, 1992). There has been no published reference cited
for this number. We have to recognize that current policy for cognitive dysfunction
among the elderly in this country has not been based on firm scientific evidence.
Other statistics on the prevalence of cognitive dysfunction were derived from
claim bill data of Long-term Care Insurance, and it may be more reliable. A working
group in the Ministry reported that based on the data, the estimate was 1.5 million in
2002, and the number was projected at 3.2 million in 2025 (Ministry of Health, Labour
and Welfare 2006). A limited yet scientifically sound measurement of the prevalence in
the community was provided by Ishizaki et al. (1998). They conducted a Mini-Mental
State Examination, a validated measurement of cognitive function, on 90% of the residents aged 65 and over in a rural city in northern Japan (N=2,266). Mild cognitive
impairment (MMSE score<24) was identified in 21.8% of the population, and severe
impairment (MMSE<18) was found in 6.0%.
Surprisingly, there has been no scientifically reliable nationwide data on the prevalence of cognitive function in this country, and the recent working group in the Ministry cited the necessity of such statistics as soon as possible. Although studies using a
sophisticated measurement of cognitive function are available in the clinical setting, a
previous study conducted by a research team in the Tokyo Metropolitan Gerontology
Institute has been the only nationwide population-based survey. However, MMSE is
not sensitive enough to detect early stages of cognitive dysfunction.
Cognition can be divided into different domains of ability, which should be tested
separately. Memory is often affected first, and most prominently. It is very difficult to
distinguish between physiological and pathological decline of cognitive function in the
early and mild stages of the impairment. Higher cognitive functions such as numeracy
and word recall are believed to be more sensitive to mild and early impairment. Most
aspects of cognitive ability have been shown to be relatively stable across the early life
course, reflecting the strong influences of heredity, early environment, and education
(Richards et al. 2004).
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SHARE, HRS, and JSTAR had a common set of measurements on orientation,
word recall, and numeracy. In SHARE and HRS, verbal fluency was also measured.
JSTAR and her sister surveys provide a unique opportunity in a community setting to
compare cognitive function in aging populations across OECD countries.
Cognitive function in midlife is known to be influenced by many factors—including but not limited to genes, educational attainment, occupation, physical functions,
and depression (Lee et al. 2005; Liang et al. 1996). Cognitive function also affects the
prognosis of functional decline (Ishizaki et al. 2006). Thus, if results vary between
countries, they may be linked to a variety of underlying mechanisms. Of particular
interest here is the impact of education.
Age-related cognitive impairment is generally considered to be an organic process, linked to neuro-degeneration. We would therefore anticipate that the effect of age
upon cognitive ability would be similar across countries after adjusting for conventional risk factors such as diabetes, hyperlipidemia, and smoking. The effect of gender
may vary particularly if confounded by educational opportunity and other social engagement. The core cognitive abilities assessed in JSTAR and SHARE are expected
to have an impact upon the socioeconomic success of participants, indexed by income
and/or wealth. Of interest here would be 1) whether any independent effect of cognitive function was discernible, having controlled for education and occupational status,
and 2) the extent to which any such effects were seen in Japan as are seen in European
countries.
We report each cognitive test score and examine the effect of poor cognitive performance on a number of economic, health, and social functioning measures. To simplify the presentation we focused on three key cognitive domains: memory (recall),
disorientation, and numeracy. We did not include verbal fluency in JSTAR because
standard measurement of the ability across different languages was not available, and
a validated measure for verbal fluency with a short questionnaire was not available in
Japanese.
Measurement of “disorientation of time and place” is a part of Mini-Mental Status
Exam, and has been adopted in common by JSTAR, HRS, and SHARE. Memory was
measured by asking the respondents to recall 10 words that are presented beforehand.
Due to cultural and linguistic difference, purely comparable measurement of word recall was not validated across countries (e.g. HRS version includes the word “church”
which may not be similarly familiar to Japanese elderly). After discussion with HRS
researchers who are in charge of cognitive function assessment (personal e-mail communication with Prof. H. Dodge at Oregon State University), we decided to adopt
a 10-word test from a part of Alzheimer's Disease Assessment Scale J-COG, which
has been used in clinical trials for evaluating the efficacy of anti-dementia medicine
(Mohs et al. 1983; Homma et al. 1992; Kawano et al. 2007). Finally, numeracy tests
are completely comparable among JSTAR, SHARE, and HRS. The questionnaire asks
the respondents to conduct a simple arithmetic calculation only in his/her head.
For these analyses SHARE has re-coded each of the cognitive measures to a binary variable with as near as possible to 7% scoring as impaired. In JSTAR, we adopted
the same strategy to dichotomize each measure as follows: disorientation (if any failed
answer=6.6%), word recall (initial recall less than or equal to 2 = 4.1%, late recall less
than 1 = 8.3%), and numeracy (failed in the first two questions = 2.2%).
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In these analyses we always adjust for the effects of age, sex, and education, and
stratify for region. Additional variables are included as appropriate and are mentioned
as each set of results is presented and discussed. Sampling weights were not applied.
We present the estimates from the models and a 95% confidence interval.
2.6.2 Prevalence of Cognitive Impairment
Figures 2-6-1-1, 2-6-1-2, and 2-6-1-3 summarize the prevalence of cognitive impairment in disorientation, memory (initial word recall) and numeracy by age, sex, and region. For each domain, the overall trend shows that the prevalence of impairment rises
with age. Exceptional was the case of males in Takikawa for disorientation and recall,
where overall prevalence of dysfunction was higher than those in other cities, and the
prevalence was higher among those in their 50s rather than among those in their 60s.
When we conducted a logistic model to predict the impairment with explanatory
variables including age, gender, education, household income, marital status, and municipality,
• Even after controlling for covariates, age still shows the increasing gradient for
all the domains of cognitive dysfunction, which supports the patho-physiological basis
of cognitive impairment.
• Education was the strongest and most consistent socioeconomic predictor of
cognitive impairment as expected.
• Age, gender, educational attainment and marital status did not explain all of the
differences across municipalities in memory and disorientation.

Figure 2-6-1-1 Cognitive impairment in orientation, by age, sex, and region
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Takikawa

Figure 2-6-1-2 Cognitive impairment in word recall, by age, sex, and region

Takikawa

Figure 2-6-1-3 Cognitive impairment in numeracy, by age, sex, and region
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These findings are in accord with the findings in SHARE. When we put all cities
together and conduct logistic regression to control for age, gender, educational attainment, and marital status, those in Takikawa and Shirakawa, rural farming and forestry
cities, showed higher odds of impairment in orientation, compared to those in the cities (ORs 2.05[1.20-3.50] and 2.36[1.43-3.91], respectively). As for word recall, those
in Shirakawa had significantly lower odds of impairment (OR 0.44 [0.23-0.86]). This
finding strongly suggests the association of social environment with the prevalence of
cognitive function in different domains. However, their causal direction is, again, a
matter of scientific debate. One could argue that a rural life with less intensity of social
interaction may cause a higher chance of cognitive impairment. Others could counterargue that those with moderate impairment were selectively excluded in the urban area
due to higher access to institutionalization, which relatively raised the prevalence in
rural areas. Again, follow-up JSTAR surveys in the future will provide us opportunities to answer which argument is the truth.
2.6.3 Cognitive Impairment and Education
In this section, we treat cognitive impairment as a predictor variable to lower education attainment, as the SHARE report did, for comparative purpose. However, we believe that the supposed causal direction of education on cognitive function in later life
may be the reverse, and education should have been treated as a covariate rather than
a target variable in this case.
Figure 2-6-2 presents the odds ratio of cognitive impairment on lower educational
attainment, after adjusting for age, sex, and marital status. When data from the five
cities was compiled, the odds of cognitive impairment to lower education was 1.50
(1.11-2.01) for orientation, 2.04 (1.42-2.95) for word recall, and 2.28 (1.37-3.81) for
numeracy. The figure shows the results stratified by municipality, and all point estimates of odds ratios suggest the association between lower educational attainment and
cognitive impairment, though many of the estimates were not statistically significant,
due to a relatively smaller sample size to detect the impact of cognitive dysfunction for
each city. There was no significant interaction between municipalities and cognitive
dysfunction.
As such, cognitive function, however measured, was strongly and consistently
associated with education. The effects of cognitive dysfunction were broadly similar
across regions. When compared to SHARE data, Japanese elderly in JSTAR showed a
similar pattern to those in Nordic countries, compared to southern European countries
and Switzerland, where the relationship between education and numeracy was observed quite strongly. Although the SHARE report did not discuss this cross-country
difference in the relationship between educational attainment and numeracy ability,
that JSTAR results were similar to Nordic countries may suggest that the high quality
of primary education in Japan and Nordic countries may contribute to the less remarkable association between cognitive function and educational attainment.
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Figure 2-6-2 Adjusted odds ratio of cognitive impairment on low educational attainment, by
region

2.6.4 Cognitive Impairment and Income
In Figure 2-6-3, we modeled equivalent household income as log-normally distributed
outcomes with upper 1 percentile outliers excluded. The effect of cognitive impairment
was estimated, controlling for age, gender, education and employment status. The association of impairment in the numeracy function with equivalent income was marginally significant when combined across regions. The point estimate of the proportion
of equivalent income to that of non-impaired subjects was 0.84. (p=0.08). Disorientation and impaired word recall were negatively associated with equivalent household
income, but were not significant (p=0.15, p=0.56, respectively). Exceptional was the
case in Sendai where those with disorientation had 1.32 times more household income
(p=0.108). Those in Takikawa with recall impairment have 0.74 times less income
than their counterparts with intact recall (p=0.08).
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Figure 2-6-3 Equivalent income as proportion to that of non-impaired, by region

2.6.5 Cognition and Support
The effect of relative cognitive impairment upon giving and receiving emotional, practical or financial support was modeled using logistic regression, controlling for age,
sex and education, following the SHARE analysis. Overall findings shown in Figure
2-6-4-1 (giving support) and Figure 2-6-4-2 (receiving support) were as expected in
that those with cognitive impairment were generally less likely to give, and more likely to receive support than non-impaired subjects.
To be more specific, if we put the five cities together, those with disorientation
(OR 0.67[0.47-0.95]) were significantly less likely to give support. Numeracy and
recall impairment did not show a significant association with the likelihood of giving
support. Being young, female, and with higher education were characteristics significantly related to higher odds of giving support.
As with receiving support, when the five cities are put together, those with impaired
numeracy (OR 2.51 [1.32-4.77]) and memory impairment (OR 2.09 [1.24-3.52]) were
significantly more likely to receive support compared to non-impaired subjects, while
disorientation was not related to the likelihood of receiving support. Interestingly, the
female gender was significantly related to higher likelihood of receiving support. Educational attainment and age were not related to likelihood of receiving support.
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Figure 2-6-4-1 Adjusted odds ratio of cognitive impairment on giving support, by region

Figure 2-6-4-2 Adjusted odds ratio of cognitive impairment on receiving support, by region
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There was no significant interaction between municipalities and cognitive function. Thus, there seems to be no regional variance in the association between cognitive
function and likelihood of support exchange. However, those in Shirakawa were less
likely to receive support, compared to respondents in other cities. We do not have a
plausible explanation for this regional difference in the pattern of support exchange.
Further analysis including the availability of formal and informal care for those in
need in regional areas may be helpful.
2.6.6 Cognition and Functioning
The effect of relative cognitive impairment upon the mobility function, activities of
daily living (ADL), and performance of instrumental activities of daily living (IADL)
was modeled using logistic regression, controlling for age, sex and education. Again,
we can see the overall trend that impairment in orientation, memory recall, and numeracy were all significantly related to limitations in mobility, ADL, and IADL, which
is again the same as SHARE findings. When we stratify the analysis by municipality
as shown in Figure 2-6-5-1 (mobility vs. cognitive functions), Figure 2-6-5-2 (ADL
vs. cognitive functions), and Figure 2-6-5-3 (IADL vs. cognitive functions), however,
the magnitude and direction of the associations were somewhat varied across regions
and types of cognitive function, supposedly due to smaller sample size for each city to
detect a robust association between functioning and cognition.
The association of numeracy and limitations in mobility and ADL was less salient
compared to those of disorientation and recall. The effect of impaired numeracy was
most salient in IADL limitation. Since IADL includes the function to manage money
and payment, numeracy would be a necessary capacity.
Disorientation was less associated with functional limitations in Sendai and
Shirakawa, compared to those in other cities, which may be related to regional difference in the patterns of social engagement and transfer. Memory impairment was
inconsistently associated with ADL/IADL limitation across cities.
2.6.7 Cognition and Physical Health
The effect of cognitive impairment upon self-perceived health and chronic illness was
modeled using logistic regression, controlling for sex, age, and education. There were
clear and consistent negative effects of relative cognitive impairment (each domain)
upon self-perceived health. There was no clear pattern of association with having
two or more chronic physical illnesses. These findings are quite similar to those in
SHARE.
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Figure 2-6-5-1 Adjusted odds ratio of cognitive impairment on mobility limitation, by region

Figure 2-6-5-2 Adjusted odds ratio of cognitive impairment on ADL limitation, by region
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Figure 2-6-5-3 Adjusted odds ratio of cognitive impairment on IADL limitation, by region

Figure 2-6-6-1 Adjusted odds ratio of cognitive impairment on having chronic diseases, by region
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Figure 2-6-6-2 Adjusted odds ratio of cognitive impairment on poor self-perceived health, by region

2.6.8 Conclusions
• Even after controlling for covariates, age still shows the increasing gradient for
all the items of cognitive dysfunction, which supports the patho-physiological basis of
cognitive impairment.
• Education was the strongest and most consistent predictor of cognitive impairment as expected.
• Age, gender, educational attainment, and marital status did not explain all of the
differences in the prevalence of cognitive impairment across municipalities, suggesting the association of social environment with the prevalence of cognitive function.
• Japanese elderly in JSTAR showed a similar pattern to those in Germany and
Nordic countries, compared to Southern European countries, where the impact of education on numeracy was far stronger.
• Consistently across regions, people with numeracy impairment had lower incomes than those who were not impaired, which was comparable to the findings in
SHARE. The associations were independent of education and current occupational
status. The causal relationship between cognitive impairment and income disadvantage
deserves further follow-up study and comparable analysis with SHARE and HRS.
• An interesting contrast emerged between rural towns and urban cities. While
the risk of over-generalizing is conceded, a pattern emerges in which relative cognitive impairment is more prevalently seen in rural towns, and more robustly associated
in urban cities with receiving support. Availability of informal care in rural areas and
accessibility of formal institutionalized care in urban areas may cause this urban-rural
difference, which provides an important policy implication in long-term care for those
with cognitive impairment in the community. It also gives a research focus on comparative analysis with SHARE findings where a similar contrast was seen between
northern and southern countries.
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2.7 Out-of-Pocket Payments for Health Care Expenditures
2.7.1 Introduction
Beginning in 1961, the Japanese national health care program has mandated universal
medical coverage. In the case of company-based health plans, employers are required
to have a non-profit insurance organization or to join the government-driven plan to
provide their employees with health insurance. Civilian office workers, teachers in
private schools, and workers in some specialties are covered by a non-profit insurance organization for each worker type. In these employment-based health plans, the
premium is set proportionally to annual income. At that time, half of the premium was
paid by employers and the other half by employees.
In the case of community-based plans, which cover the self-employed, the retired, and those who are not covered by employment-based programs, municipalities
become public insurers to provide mandatory health care coverage. The premiums of
community-based plans are set by a combination of the community rate and incomeproportional rate, and are levied on household heads. Since the community-based plans
include high-risk beneficiaries with low income, premium revenue covers only half of
the cost, and the remaining half is compensated by tax revenue.
At the beginning of the mandatory coverage, household heads were not required
any copayment, while the dependent family member had to pay 50% of copayment.
Gradually, the copayment rate was decreased to 30% for dependent family members
in the 1980s. Due to financial pressure on national health insurance, however, 10% copayment for household heads was instead introduced in 1984 for the first time; it was
raised to 20% in 1997 and since 2003 it has been 30%.
There are no deductibles in Japanese public insurance scheme to date, though
the debate to introduce one has been made as a measure to control the extreme rise
in medical expenditure. The upper limit of monthly contribution was set according to
income levels, and the personal contribution over the limit is reimbursed by the insurers. For those who cannot afford premium payment and copayment, a means-tested
subsidy is possibly available through welfare programs.
After 1973, the elderly aged 70 and over were entitled to free medical services
both for outpatient and hospitalized services, which quickly raised national medical expenditure due to the expected moral hazard and subsequent over-utilization. In
1983, free medical services were abolished and the new Elderly Health Care Law was
established. The law stipulated that the elderly were required to make a fixed amount
monthly contribution, e.g. 400 yen per month for outpatient and 300 yen per diem for
inpatient. The contribution amount has been amended and increased since then, until
20% coinsurance was introduced in 2002, with a monthly limit of 3,000 yen for outpatients and 37,200 yen for inpatients. From April 2008, a medical care program for the
elderly aged 75 and over has begun to be operated as an independent program, though
it needs some time to stabilize because political debate over an increased economic
burden on low-income elderly households has been raised.
In 2000, another mandatory public insurance program was initiated to cover longterm care. Long-term Care Insurance (LTCI) is a non-selective mandated insurance
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payable by all Japanese residents aged 40 and above, driven by municipal government
insurers. The LTCI is a single and dominant insurer for providing formal elderly care
services in this country. Until the introduction of LTCI, elderly care relied on informal care in a traditional family setting in which the burden of care was the selective
obligation of female family members. Besides that, long-term care was often offered
in medical facilities, even for those without a need for medical attention. The introduction of LTCI originally purported to alleviate the burden of informal care and to
efficiently use resources so as to reduce a large medical expenditure (Mitchell, Piggott
and Shimizutani 2008). Elderly in need of long-term care must apply to the Local Care
Needs Assignment Committee that decides whether the applicants meet the care eligibility criteria. Once approved, the beneficiaries are entitled to use formal care of any
mix, under a monthly upper limit and with 10% copayment.
These programs in the Japanese health care system are evidenced by comparing
the figures appearing in Table 2-7-1. Out-of-pocket (OOP) payments vary substantially across countries with different mixes of health insurance programs: public and
private, or tax financing and social contribution. The proportion of OOP to total health
expenditure ranges from 11% in Greece to 42% in Italy, and the rate of 18% in Japan
is positioned in the middle of the range.
The major component of the Japanese health care program is the national mandatory health insurance operated as social insurance. The population covered by public/
mandatory insurance is 100% in Japan which is the same as cases in most of the
SHARE countries, except for Germany and Denmark where public insurance is not
mandated.
According to OECD Health Data 2005, the share of the public social insurance
program in the total health expenditure has been about 66% in Japan, which was about
the same or a little lower than the programs in France and Germany (data not shown in
the table). The supplemental insurance is not mandated in Japan, and the government
does not hold a reliable statistic on the magnitude and prevalence of private supplementary insurance, though it would be estimated negligible as is the case in Sweden.
The data in Table 2-7-1 and what we have observed in previous sections poses an
important theme. Apparently, non-selective availability of health insurance does not
guarantee the achievement of health equity in the nation. Although the public mandated coverage of medical care does seem to close the health gap across socioeconomic
class, a social gradient of health can be observed even in Japan and Sweden, where
health care insurance is covered exclusively by the public domain. The remaining
health gap in these countries may deserve close attention. One might argue that, even
with mandatory public health insurance emphasizing equity, actual usage of medical
recourse varies across gender, age, region or socioeconomic status. Babazono et al.
reported that a rise in the copayment rate resulted in decreased access to primary care
among those economically deprived (Babazono et al. 2005). Or, it may be due to a
higher chance of ill-health and disability among those in lower social class, and even
equal access to medical care does not solve the problem.
In what follows, we will explore possibilities of the former case, by looking over
some variations in OOP, which may discriminate care access by socioeconomic position. In particular, we will assess the proportion and characteristics (age, gender,
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Table 2-7-1 Comparison of Health Care Systems across OECD countries

educational attainment, and health status) of those who paid out-of-pocket over the
past twelve months. Then, we will explore how OOP is related to ability to pay as expressed by household income.
2.7.2 Payments across Municipality, Gender, and Age
SHARE reports OOP for drugs, outpatient, inpatient, and daycare services. In JSTAR,
OOP for drugs is not fully separable from outpatient expense because some outpatient
clinics still sell drugs at their counter, rather than just issue a prescription for drugs at
pharmacies. We also exclude daycare expense because very few respondents used the
service in this wave of the survey.
Figure 2-7-1 presents the proportion of people who used any outpatient, inpatient,
or dental services in the past 12 months. About 70% of the respondents used outpatient services, and about 50% used dental care services, and about 10% used in-patient
services. We could see a variance across regions: Kanazawa (74%) and Adachi (72%)
showed the highest proportion of outpatient service use, and Takikawa showed the
lowest (61%). For dental service use, Sendai (50%) was followed by Kanazawa (47%)
and Adachi (46%), and the least was Shirakawa (42%). For outpatient and dental care
service, cities were more likely to use services compared to rural towns, suggesting
that physical access to these services may be better in urban settings. For inpatient
services, however, Takikawa, Kanazawa, and Sendai were the same (11%), followed
by Adachi (9%), and Shirakawa (6%). Since Hokkaido, the northern prefecture where
Takikawa is located, has the second largest number of hospital beds per population in
Japan, a higher proportion of in-hospital service use there may be explained by this.
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Figure 2-7-1 Proportion of people who used outpatient, inpatient, and dental services in the past
12 months, by region

Figure 2-7-2 shows average OOP payments among those who used the service. The largest average OOP expense was JPY125,000 in Adachi, followed by
Kanazawa (JPY97,000), Sendai (JPY87,000), Takikawa (JPY84,000), and Shirakawa
(JPY58,000). Patients in Adachi spent 2.1 times as much as those in Shirakawa. Adachi
and Kanazawa spent JPY250,000 for inpatient service on average, while Takikawa
spent as much as JPY157,000. Adachi also had the largest expenditures for outpatient
and dental care services. In contrast, people in Shirakawa were least likely to use medical and dental services, and when they did use them, they spent the least.
Figure 2-7-3 shows the proportion of OOP spent in each type of service. About
45%-60% of OOP was shared by outpatient services. Inpatient services shared 19%31%, and dental service shared 19%-26% of total OOP. We can observe a variance
across regions: Shirakawa paid OOP mainly for outpatient services, and least likely
used in-hospital and dental services, whereas Kanazawa spent the largest portion on
inpatient services, and the least for outpatient services.
In SHARE, payments for outpatient care and medicines contribute to more than
80% of the expenditures across the countries with various health care systems. In contrast, payments for inpatient and day care represent very small parts of the financial
burden related to medical expenditures. We should keep in mind, however, that the
OOP payment scheme differs across insurance systems. Per diem payment is required
in Austria, Germany, France, Spain, Sweden, and Greece. In Japan, fixed rate co-insurance with an upper monthly limit is required for hospitalization. In all countries, prescribed pharmaceuticals are submitted to OOP payments through various mechanisms,
either a fixed fee per drug (Austria, Germany, Italy, Sweden, and Denmark with a cost
ceiling in the two last cases) or a co-insurance rate (France, Spain, Greece, and Japan).
In Switzerland, the OOP payments take the form of a fixed amount deductible and a
co-insurance rate of 10% on all health care services up to a cost ceiling per year.
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Figure 2-7-2 Average OOP payment in the past 12 months, by region

Figure 2-7-3 Proportion of OOP spent in each type of service, by region
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2.7.3 Factors Associated with OOP Payments
Table 2-7-2 reports the share of the respondents who met positive OOP. In most of the
SHARE countries, around 80% of the respondents paid out-of-pocket with large variations: it was lower in the Netherlands, France, and Spain (around 40%) and especially
low for those aged 65 and over in Spain (less than 30%) where Spanish national health
insurance exempts elderly patients from copayment. In JSTAR, 69% of the respondents
answered positive out-of-pocket in the past 12 months, and the proportion was comparable across regions. The number is close to that in Switzerland. It is mainly because a
larger portion of JSTAR respondents reported they had no visit to outpatient, inpatient,
or dental services in the past 12 months, as we will see in Section 2.8. Among those
who did use any outpatient, inpatient, and/or dental services, 98-99% reported positive
out-of-pocket payment, which is not surprising since Japanese public health insurance
asks for copayment for all citizens, except for those covered by welfare assistance and
exempted from copayment.
Table 2-7-2 Percentage of People Being faced with Positive Out-of-Pocket Payment

Takikawa

Takikawa
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As was true in the SHARE report, JSTAR respondents also showed increasing
proportion of meeting positive out-of-pocket payment as the respondent’s age went up.
Female respondents were more likely to meet OOP, though gender difference in the
chance of having positive PPO was somewhat smaller compared to those in SHARE
countries. Those with poorer subjective health also had a higher chance of meeting
positive PPO, and it is simply due to their higher chance of using medical services.
Simple comparison did not show a clear relationship between the chance of positive
PPO and educational attainment, though multivariate analysis adjusting for health status leads to a different conclusion as we will discuss later.
The SHARE report concludes that there was no clear relationship between OOP
and educational level. However, the table gives a different picture. In the Netherlands,
Spain, and France, where the percentage of subjects facing positive OOP is generally
low, the likelihood of meeting positive PPO gradually rises as educational attainment
goes up. In contrast, other SHARE countries where around 70%-80% of subjects meet
positive OOP, the difference in educational level is not clear. JSTAR shows that Japan
further marks a unique position: lower educational attainment was associated with a
lower chance to meet OOP, and this is significant after adjusting for age, sex, household income, subjective health, and region (OR; 0.81 [0.68-0.98], “ high school education or higher” as reference category). Further analysis found that the chance to use
outpatient and/or in-hospital service in the past 12 months was not significantly related
to educational attainment, but the chance to use dental service was significantly related
to education (see Chapter 2 section 8), which may contribute to lower chance to meet
OOP among those with lower educational attainment. In the same line, lower household income was significantly associated with lower probability to meet OOP, after
adjusting for age, sex, education, subjective health, and regions (OR; 0.80 [0.68-0.93],
as “more than median income” as reference category), and lower income was also
significantly associated with lower chance to visit dentists. Although Japanese public
health does cover dental services, fee charges out of public health insurance scheme
was allowed in the system, and copayment for dental services tended to be costly,
which may hinder access to the service among those in low income households.
In JSTAR, those who paid OOP with supplemental private insurance were virtually zero: none for outpatient and dental care services, and only 0.9% (3 out of 325) for
inpatient service. Supplemental private insurance in Japan plays only a limited role.
There are virtually no insurance plans in this country that cover OOP for co-insurance
payment. As is discussed in the SHARE report, in France and the Netherlands where
supplemental insurance is prevalent and mandated, it is more common among those
with higher household income, and is significantly related to higher OOP and higher
utilization of medical resources.
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2.7.4 Equity Issues in OOP Payments
The SHARE book examined the share of OOP in total household income to discuss
the vertical equity across income levels. This is relevant and even more important
in our Japanese case, because we would want to know whether current Japanese
policy of “health care for all” is successful to achieve it or not. Figure 2-7-4 reports
the mean of OOP if OOP is positive, and the ratio of OOP to equivalent household
income.
As is the case in the SHARE results, JSTAR results also showed a regressive nature of OOP to income levels: the share of OOP to equivalent household income was
the largest among those in the lowest quartile of income. Another point to be noted
was that the share was the highest among those in their 60s, followed by those in their
50s, and the least among those in their 70s. The OOP share across age categories is
somewhat similar to that of Spain where the national health insurance exempts copayment to those above 65. The same is true in the Japanese system. At the time of the first
wave survey of JSTAR, those above the 70s were treated in the Elderly Health Care
system in which the service recipient was required to pay a lower coinsurance rate with
a lower upper limit in monthly expense, compared to those under age 70. Thus, those
in their 60s and with lower household income faced the highest share of OOP to their
household income (7.8%). Since this group of respondents was likely to have a limited
financial liquidity due to retirement, we could say that the current Japanese system
seems quite regressive to those with most difficulties in their financial status.

Figure 2-7-4 Amount of OOP and its share of equivalent household income by income level and
age
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The large share of OOP to household income showed a variance among municipalities: the share in the poorest quartile was 8.3% in Sendai, 8.2% in Kanazawa, and
7.9% in Adachi, while the corresponding number was 5.7% in Takikawa and 4.8% in
Shirakawa.
For the poorest respondent, the share of OOP payment varies a lot between countries in the SHARE report. In Denmark, Austria, Germany, Sweden, and Switzerland,
OOP share was about 6% of total income in the poorest group, which is about the same
as the JSTAR finding above. In southern European countries (Spain, Greece, Italy),
this share was much higher and comprised between 10% and 12%. The financing issue related to OOP is particularly crucial to the extent that out-of-pocket may present
a barrier to health care utilization, and in particular to outpatient care for primary and
preventive services.
In sum, we explored some determinants of OOP payments including gender, age,
and municipality as well as health status and education/income level. While Japan has
a long history of more than 40 years of a mandatory public health insurance program,
we see a substantial variation in OOP payments across those factors. When longitudinal data is constructed, we will be able to perform more in-depth analysis on determinants of OOP expenditures among the elderly over time.
2.7.5 Conclusions
• OOP payments depend on a share of health insurance programs in each country.
Under the mandatory health insurance system which guarantees equity and free access
to medical resources, we see a larger share of people owing OOP under 20%-30%
coinsurance.
• Even under the non-selective public health program, we see variations in OOP
payment across educational attainment, age, and municipality. Lower education was
associated with lower probability to meet OOP. Those in their 60s were most likely to
meet positive OOP.
• As regards the association between OOP payments and ability to pay, the poorest group faced the largest share of OOP to equivalent household income, suggesting
that the Japanese public health system is as regressive as several SHARE member
countries such as Denmark, Austria, Germany, Sweden, and Switzerland. Among municipalities, those with poorest households in cities showed the higher share of OOP to
household income compared to their counterparts in rural areas.
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2.8 Health Services Utilization in Older Japanese
2.8.1 Introduction
While the GDP share of medical expenditure in Japan is the lowest among OECD
countries (see Subsection 2-1), there is a large gap in medical costs between the young
and the old. According to the national health expenditure estimate by the Ministry of
Health, Labour and Welfare (MHLW 2006), of the JPY24.4 trillion (or US$24.4 billion) of total medical expenditure in 2004, JPY12.9 trillion was used for those aged 65
and over. That is, while JPY190 thousand was spent per capita for the whole population, if we limit to those aged 65+, the per capita spent was JPY520 thousand. The Japanese Government started a new health care insurance program specifically for those
aged 75 and over since 2008 April, aiming at controlling the medical cost rise among
the most elderly demographic, though political concerns with the traditional seniority
culture and failed system management fuel a political debate, and the leading political
Liberal Democratic Party has already announced an amendment to the policy.
It is commonly seen in every developed country today that the aging population
spends a relatively larger expense for health care, and there has been a debate whether
population aging per se is a major driving force increasing health expenditure among
developed countries (Zweifel et al. 1999). Although a larger proportion of aged people are in general more likely to suffer from chronic or acute diseases and multiple
morbidities, we need to pay attention to the fact that health care utilization of people,
especially of the old, is very heterogeneous, depending not only on health status but
also socioeconomic conditions. This subsection decomposes health care service utilization in Japan to uncover some important factors to account for utilization patterns
among the middle-aged and elderly population in this country, with some comparative
analysis with the SHARE countries. Disentangling the patterns of health care utilization in Japan may provide some important policy implications for other countries that
also suffer from the elevation of health care expenditures.
To date, internationally comparable datasets to explore different utilization patterns across countries with different health care systems have been scarce even among
OECD countries (van Doorslaer & Masseria 2004). Moreover, no available data allowed an examination of the effect of socioeconomic status on health care utilization
in a cross-country comparative perspective (van Doorslaer et al. 2004). SHARE and
JSTAR allow us to examine health utilization patterns across socioeconomic status and
health condition in Japan and OECD countries in a consistent way.
In this subsection, we follow the SHARE analysis again, and explore cross-sectional relationships between a variety of factors such as age, gender, subjective health
or education, and the utilization of health services. JSTAR has rich information on
self-reported health care utilization of outpatient and inpatient services including surgery. The frequency of outpatient visits was asked because many Japanese elderly
make visits to clinics on a regular basis by week or by month. The use of hospitalization and surgical services were measured based on a twelve-month recall.
Analyses of bivariate relationships between age, gender, subjective health or level
of education with health services utilization were performed on non-weighted data.
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The effect of education and household income was then studied after adjustment for
age, gender, and subjective health status in unweighted multivariate regression models
(logistic regression for dichotomous response variables, ordered logistic regression in
case of response variables showing more than two levels); subjective health was finally introduced in our multivariate models beside age, gender, and education. Analyses
were essentially conducted on the whole dataset.
2.8.2 Variation across Age, Gender, Municipality and Health/Socioeconomic
Status
(1) Outpatient service

Figure 2-8-1 shows the distribution of outpatient visits to clinics in the past twelve
months. The number of reported medical consultations in the past year is strongly related to age, which is similar to what SHARE found. What seems strikingly different
from the SHARE report is that a larger portion of respondents did not make any visit
in the past year in the JSTAR sample: 40% of those in their 50s did not contact a physician. Even among those in their 70s, 20% of them had no contact with a physician. In
SHARE, the numbers were only 18% of those in their 50s and 7%-8% of those in in
their 70s. Another difference was found in the frequency of visit: those who did make
a visit to a physician made far more frequent contact with a physician compared to
SHARE samples. For those in their 70s, 40%-50% of them made more than six contacts in the past year in the SHARE sample, while nearly 70% of their counterparts in
JSTAR made more than six contacts. The difference between JSTAR and SHARE respondents may be attributed to the legally-mandated health check-up system in Japan
that is the focus of section 2.9. The health check-up system provides a substitution to
a consultation visit with a physician.

Figure 2-8-1 Distribution of the number of outpatient visits in the past 12 months, by age
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We conducted logistic regression on the use of services, adjusting for age, sex,
educational attainment, household equivalent income, subjective health status, and region. The odds of outpatient service use linearly increased over age: those in their
70s were 2.8 times more likely to use the outpatient service compared to those in
their 50s (OR 2.76 [2.16-3.52]). Females were 1.5 times more likely to use the service (OR 1.46 [1.25-1.70]). Educational attainment and household equivalent income
were not related to the odds of service use. As expected, poor subjective health status
was related to higher odds to use outpatient services (OR 2.31 [1.98-2.70]). Among
regions, Takikawa was the least likely to use outpatient service, even after adjusting
for age, sex, income, education, and subjective health status, suggesting least access
to the service among the five municipalities (OR 0.63 [0.48-0.81], Sendai as reference
municipality).
The results were basically similar if we use ordered probit regression to account
for the number of contacts as a categorical variable. Exceptional was that lower educational attainment was marginally significant in the frequency of visit made in the past
year (p=0.08), even after adjusting for age, sex, subjective health status, and household
income. As Figure 2-8-2 shows, the proportion of those who did not make any visit
was similar across education statuses, but those with none or primary education were
more likely to make a visit more than 6 times, compared to those with higher educational attainment.

Figure 2-8-2 Distribution of the number of outpatient visits in the past 12 months, by educational
attainment
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Interestingly, what we found in this figure is quite similar to the corresponding
figure in SHARE: once a visit is made, those with lower education tend to make more
frequent visits to a physician. However, in the SHARE report, the effect of education
was lost after adjustment for subjective health status, and the authors attributed this
to poorer health status among those belonging to lower educational categories. In
JSTAR, the effect of education remained even after adjusting for subjective health status, which strongly suggests that low educational attainment may be related to frequent
visits through lower health literacy and less ability for self-care.
(2) Dental service

For dental care services, the highest odds of service use was seen in the age category of
the 60s, and the odds was lower among the 70s. Females were 1.3 times more likely to
use dental care service (OR 1.34 [1.10-1.63]). Lower educational attainment (OR 0.79
[0.67-0.93]) and lower household equivalent income (OR 0.86 [0.75-0.99]) were significantly related to less likelihood of dental care service use, suggesting that access to
dental care was somewhat regressive to socioeconomic status. SHARE also found that
lower education was significantly related to less likelihood of dental care visit after
adjusting for demographic and health status. It is not surprising because in many EU
countries dental care was out of the coverage in the public mandatory package (Doorslare et al. 2004). In the Japanese case, dental care is covered by the public insurance;
however, the utilization pattern was significantly different according to education and
income status, suggesting that higher copayment and out-of-pocket coverage in dental
care may preclude access to the service among those in a lower socioeconomic status,
even under public insurance coverage. Among regions, Takikawa was less likely to use
dental care service (OR 0.80 [0.63-1.02], Sendai as reference municipality).
(3) Inpatient service

For inpatient service, age was also related to linearly increased odds of service use.
Interestingly, females were significantly less likely to use inpatient service (OR 0.71
[0.56-0.90]). This discrepancy between outpatient and inpatient service use between
genders suggests that women tend to take better care of their own health by seeking preventive services to avoid the risk of hospitalization. This hypothesis should be
tested in the follow-up stage in a later JSTAR survey. In the SHARE case, however,
there was no gender difference in the chance of hospitalization. Income and education were not significantly related to inpatient service use. Finally, among regions,
Shirakawa was the least likely to use inpatient service (OR 0.58 [0.38-0.88], Sendai as
reference municipality). The results were basically similar when we used ordered probit regression to account for the frequency of hospitalization. Although SHARE found
that lower education was related to less likelihood of hospitalization after adjusting for
subjective health, we did not find such association.
A comparative study of health care systems across EU countries (van Doorslaer
et al. 2004) found that several countries have a vertical inequality in the access to
specialty care and inpatient care. What we found in JSTAR suggests that the Japanese
health care system was somewhat successful in achieving vertical equality in access to
outpatient and inpatient services, but not to dental service. In outpatient service, lower
education attainment may be associated with overuse of the service.
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(4) Surgery

In JSTAR, we asked regarding inpatient and outpatient surgery in the past year. We
also asked about invasive exams such as cardiac catheterization, gastroenterology endoscope, and arthroscopy. In this analysis, we include these invasive procedures as a
part of surgery services. In SHARE, the inpatient or outpatient surgery was related to
age, but not to gender. In JSTAR, the chance of undergoing surgery in the past year
increased linearly with age, and females showed significantly lower likelihood of surgery (OR: 0.71 [0.58-0.86]), even after adjusting for age, education, income, subjective health, and region. Income was not associated with surgery. Lower education was
marginally associated with less chance to undergo surgery (OR: 0.82 [0.65-1.03]).
2.8.3 Conclusions
• JSTAR successfully provides an opportunity to investigate the factors influential on the utilization pattern of medical care across different layers of socioeconomic
conditions and regions in a comparable way with European findings in SHARE. Such
detailed analysis has been made possible for the first time in Japan because JSTAR
measured a comprehensive set of medical utilization, health status, and socioeconomic
conditions among elderly households.
• Japanese respondents in the JSTAR sample were less likely to make a visit to
physicians in the past year, compared to those in SHARE, but among those who did
make a visit, they made more frequent visits compared to those in SHARE. There are
few in SHARE who visited a physician 1-5 times a year. Japanese elderly, once they
made contact with physicians are more likely to make regular visits each month. Such
regular use was more often seen among those with lower educational attainment.
• Women reported significantly more outpatient service use, but less inpatient
service and surgical services than men in JSTAR, which deviates from SHARE findings.
• Educational attainment showed various associations with medical service use.
Lower education was related to more frequent visits in outpatient services, less use
of dental care, and surgery, and no significant relationship was found with inpatient
service, which is similar to SHARE. However, it is crucial to investigate the effect of
education on utilization in light of other factors that may act as confounding. Although
SHARE results suggested that the association of lower education and frequent visits
were due to poorer health status among those with lower education, our JSTAR results
suggest that lower health literacy and consequent lack of skills for self-care among
those with lower education may be the culprit for overuse of outpatient service and
less use of dental care.
• Regional differences in medical service use, lower in rural areas, and higher in
cities, may require further in-depth analysis using a multivariable technique taking
into consideration region-specific statistics such as the number of clinics and beds per
population and other regional resource data. Further work will be based on the behavioral model of health services utilization which would be affected by health literacy,
socioeconomic resources, and regional resource availability in order to provide a better insight on policy implications and comparative discussion with European countries, which should better serve as a basis for health policy decisions.
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2.9 Health Check-up
2.9.1 Introduction
The annual health check-up program is a unique characteristic of the Japanese health
care system. Several laws offer all the citizens in this country a chance to get health
check-up on an annual basis. The Elderly Health Care Law mandates regional municipalities to offer citizens aged 40 and over a free or low-cost health check-up. The
Hygiene and Safety at Worksites Law mandates every employer with more than 50
employees to offer free annual health check-up to employees. Finally, the School Law
mandates the school agency to offer check-up to school employees and students. Since
August 2008, a new national health check-up program has been launched, and every
municipality and employer who is in charge of providing health check-up is required
to report to the government the results of health check-up and subsequent health education program to prevent metabolic syndrome and consequent medical care cost rise
(Ministry of Health, Labour and Welfare, 2008). However, the program has been criticized as it is less supported by scientific evidence of program efficacy and theoretical
basis of health education program.
JSTAR asked the respondent citizens whether they had a health check-up in the
past 12 months, and if not, what prevented them from getting one. In this subsection, we will present descriptive statistics on health check-up, and what determines the
chance of getting it.
2.9.2 Variation across Age, Gender, Municipality and Health/Socioeconomic
Status
(1) Demographic factors

The lower portion of Figure 2-9-1 presents the association of health check-up and demographic factors. The likelihood of having a health check-up in the past year linearly
decreased over age: 73% of those in their 50s had had a check-up, while the number
falls to 51% among those in their 70s (p<0.001). Females had less chance of having
a health check-up compared to males (60% vs. 67%, p<0.001). These figures are presumably confounded by working status and insurance type.
(2) Insurance types

Japanese national insurance in general is comprised of two types: community-based
insurance and employment-based insurance. Community-based insurance is for those
self-employed and retired. For both types, dependent family members are covered by
the insurance plan of their household head. Thus, we describe four categories of insurance type: “employed-based and self-insured, “community-based and self-insured,”
“employed-based and dependent family,” and “community-based and dependent family.”
The middle portion of Figure 2-9-1 depicted that those with “employed-based and
self-insured” showed a distinctively higher proportion of health check-up (84%) compared to other types (54%-59%). Since health check-up at the worksite can easily get
compliance from employees to participate in the check-up, this is not surprising. Those
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who are self-employed and dependent on the insured household head suffer more from
psychological and economic barriers because the health check-up is provided only in a
limited time and place, even though they are entitled to have health check-up. JSTAR
clearly revealed the disparity in the opportunity of health check-up according to health
insurance type.

Figure 2-9-1 Proportion of those who had a health check-up in the past year, by age, gender,
insurance type, income, and educational attainment

(3) Socioeconomic status

The upper portion of Figure 2-9-1 presents the likelihood of having health check-up
in the past year by different layers of socioeconomic conditions. Higher educational
attainment was linearly and significantly related to higher likelihood of having a health
check-up: 54% of those with less than a high school education had a health check-up,
while 74% of university graduates had a check-up in the past year. Higher household
income was also significantly related to the higher chance to have a health-checkup.
Again, income and education was tightly confounded by age, sex, and occupational
status, which in turn related to insurance type. Thus, we need to conduct a multivariate
analysis.
Logistic regression on having a health check-up in the past year was conducted
adjusting for age, gender, insurance type, education, and household income. Not surprisingly, all of the factors except for sex showed significant associations with the
chance of having check-up, even after adjusting for each other. The significance of
gender was lost after insurance types were included in the model. Older age, lower education, lower household income, and insurance type other than “employment-based
and self-insured,” were significantly and independently related to less odds of having
a check-up.
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(4) Region

Even after adjusting for these variables, those in Sendai city had remarkably and significantly higher odds of having a health check-up. Sendai city is known to have a
unique health check-up system across community and work places, especially for cancer screening. Such a unique policy history would promote Sendai as a champion city
in health check-up.
2.9.3 Reasons for Not Having Health Check-up
Next, we focused on those who did not have a health check-up in the past year. For these
respondents, JSTAR asked the reasons they did not have one: being busy, no need felt
without any symptoms, concerns with cost payment, fear of learning bad news, and others.
Those who answered “being busy” tended to be in a group that was younger, was
“employed-based and self-insured,” with higher educational attainment and higher
household income.
Those who answered “no need felt without any symptoms” tended to be younger.
Otherwise, sex, insurance type, education, and income level were not related to this
answer type. However, as expected, the response pattern was significantly more prevalent among those who reported better than good subjective health, current smokers,
and those without depression status. Those who answered “cost concerns” were only
16 respondents, and tended to be with lower household income. Finally, those who answered “fear of learning bad news” tend to be female and dependent family members
to household heads, suggesting those with less control over the household economy.
Further analysis may be deserved in family dynamics and household economy with the
results obtained in Chapter 3 in this book.
2.9.4 Conclusions
• Japan has a unique national health check-up program that offers all citizens an
annual health check-up.
• JSTAR found, however, that there is considerable variation across demograph
ic, socioeconomic, and insurance conditions in the probability of having a health
check-up in the past year.
• Multivariable analysis confirmed that older age, lower education, lower house
hold income, and insurance type other than “employment-based and self-insured,”
were significantly related to less odds of having a check-up in the past year.
• Sendai city, which is famous for its unique heath check-up policy, showed dis
tinctively higher compliance to annual health check-up.
• Reasons not to have a health check-up depend on age, sex, working status, and so
cioeconomic condition. The results suggest that better information provision and
health education in the community would enhance compliance to the program. Those
who answered “fear of learning bad news” may suffer less economic discretion in the
household.
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2.10 Nutrition Intake
2.10.1 Introduction
JSTAR has incorporated a detailed food frequency questionnaire in the survey. The
Brief Dietary Habit Questionnaire was developed and validated by Sasaki et al. (2003a,
b). This self-administered questionnaire asks the respondents to recall the frequency
of taking a specific type of food. The results were analyzed with a pre-determined and
validated algorithm which could provide a detailed estimation on nutrition intake with
relatively high precision, compared to other modes of nutrition intake measurement, as
well as to biomarkers obtained from urinary and blood sample. The analysis using the
results of the nutrition survey is still ongoing, and this subsection provides a limited
portion of preliminary results to present the potential of the nutrition dataset to reveal
the mechanism of health impact by socioeconomic conditions and consumptions.
2.10.2 Variations in Nutrition Intake by Age, Sex, and Region
Figures 2-10-1~5 depict the average estimated amount of nutrition intake per day by
age, sex, and region. Figure 2-10-1 shows the intake of salt. Recommended amount of
salt intake per day by the Ministry of Health, Labour and Welfare is less than 12g per
day. As the table shows, all of the age, sex, and region cells exceed the recommended
amount. Specifically, males over 60 in cities tend to exceed 14g per day, and may need
an intensive educational intervention.

Figure 2-10-1 Estimated salt intake (gram) per day, by age, gender, and region
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Figure 2-10-2 shows the average amount of estimated alcohol intake, in grams per
day equivalent to ethanol. Daily intake less than 20g is recommended for preventing
cardiovascular disease and cancer. Alcohol is known to be associated with the risk of
cardiovascular disease and cancer in the U-shape manner: those without any alcohol
intake may suffer higher odds of getting the diseases compared to those with moderate
intake. Males in their 50s, excepting those in Shirakawa, showed an average amount
of alcohol intake exceeding 20g per day.

Figure 2-10-2 Estimated alcohol intake (ethanol equivalent, gram) per day, by age, gender, and
region

Figure 2-10-3 shows cholesterol intake in miligrams per day; 300mg is the recommended intake. Those in Shirakawa in both sexes tend to have a higher intake of
cholesterol, which may require close attention. We suspect local delicacies (e.g. grilled
eel, perhaps) may be the reason. Figure 2-10-4 shows fat calorie ratio, or the proportion of fat intake to total energy intake, for which less than 26% is the recommendation. Females in cities tend to exceed the recommended proportion. Finally, Figure
2-10-5 shows intake of fruit and vegetables in grams per 1,000 Kcal energy intake. As
we can observe, females and older ages are related to a healthier style of intake of fruit
and vegetables.
2.10.3 Variations in Socioeconomic Status
Since nutrition intake would be affected by individual preference, economic resources,
and regional culture, we conducted a multivariable regression to consider the socioeconomic difference in nutrition intake patterns. Following that we briefly report the
obtained results for each nutrition item. The regression model included age, sex, educational attainment (less than high school vs. higher), monthly expense (less than median vs. higher), current smoking status, and region.
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Figure 2-10-3 Estimated cholesterol intake (milligram) per day, by age, gender, and region

Figure 2-10-4 Estimated fat calorie ratio (%), by age, gender, and region
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Figure 2-10-5 Estimated fruit and vegetable intake (gram) per day, by age, gender, and region

Figure 2-10-6 Fat calorie ratio by age, gender, and education
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Figure 2-10-7 Fruit and vegetable intake by age, gender, and education

Salt intake was larger among the older demographic, males, and those with higher
monthly expense. Those in Kanazawa and Takikawa had significantly less intake of
salt compared to those in Sendai.
Alcohol intake was larger among the younger group, males, current smokers, those
with higher education and higher monthly expense. Among cities, those in Adachi had
significantly higher intake of alcohol.
Cholesterol intake was larger among the older group, and those with higher education. Even after adjusting for age, sex, education, monthly expense, and smoking
status, those in Shirakawa had a significantly higher amount of cholesterol.
Fat calorie ratio was higher among females, non-smokers, and those with higher education. Those in Sendai had a significantly higher ratio compared to those in
Kanazawa, Shirakawa, and Adachi.
Fruit and vegetable intake was larger among the older group, females, non-smokers, and those with higher education and monthly expense. Those in Kanazawa and
Takikawa had significantly lower amount of fruit and vegetables compared to those in
other cities.
These findings in the first wave should give a basis to investigate the impact of
healthy diet on health outcomes, and the association of socioeconomic conditions
through dietary habits with health outcomes in future follow-up surveys.
2.10.4 Conclusions
• JSTAR provides a unique opportunity to test how lifestyle and preference affect the health conditions among elderly through dietary patterns.
• Dietary patterns are strongly affected by demographic, socioeconomic, and regional environmental conditions. Further analysis will offer policy implications on the
segment of population who needs close attention and intensive health education in new
health promotion programs.
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3.1 Housing and Living Arrangements
3.1.1 Introduction
Housing and living arrangements are basic needs for all households and individuals
and are indispensable to daily life along with food and clothing. We examine two
important aspects of housing, as a place to live, and as an important component of
nonfinancial wealth.
First, housing and living arrangements are closely related with the well-being of
people. People spend most of their time in their houses, especially in the case when
they are retired, and comfortable housing and living arrangements enhance living
standards and happiness in life. Housing also provides a place where family members,
friends, and acquaintances gather and serves as a center for family relationships and
social networks. This is especially the case for family members if the house was inherited from ancestors and is to be handed over to descendants. In this case, a house is a
symbol of the family and related members.
At the same time, housing and living arrangements form an essential component
of the nonfinancial wealth position. This is especially the case for homeowners. For
most people housing is the most expensive purchase in their lives and the most valuable asset in their wealth, which affects their well-being throughout their life courses.
The timing of buying and selling a house or that to inherit from the previous generation
and leave bequests to the next generation is critical for wealth accumulation.
We should keep in mind that essential components of housing and living arrangements vary across life stages, and, in general, they play a more important role for older
generations. First, older people are more likely to spend more of their time at home.
Older people are less likely to have a regular job and thus spend more time in their
houses and are more likely to be physically impaired and therefore forced to stay at
home. Second, housing assets tend to gain more significance as a primary source of
wealth of older people without labor income. This can be avoided of course by using
reverse mortgage, for example, but people tend not to use these instruments. A lifecycle model describes older people as dis-savers and their wealth plays a larger role to
determine consumption and living standard after retirement, and the value of housing
is, in most cases, the most dominant element among the wealth of the elderly. On the
flipside of the coin, loss of a house is a risk for these people, since it means loss of
independence, which motivates them to keep the house as long as possible unless they
have alternatives, as is described in the SHARE book.
These aspects are also related to a decision of living arrangements. Older people
may spend happier time if they live close to their children or grandchildren but cohabitation may be the only feasible arrangement to live in close proximity. In particular,
those people with difficulty in physical and mental functioning may find it easier to
live if their children are nearby to offer help if necessary. A decision of where to live is
affected also by the bequest motives. A high value of housing and land attracts children
and encourages them to live together with their parents or to provide care. All in all,
housing and living arrangements affect a variety of aspects of elderly lives including
economic well-being, health, family/social networks, and remain main factors to determine the well-being of the elderly.
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JSTAR provides information related to housing and living arrangements to explore a variety of issues including their determinants and effects on living standards
of middle-aged and older people. While the basic feature of the JSTAR questionnaire
resembles that of SHARE and is internationally comparable in the aspects of wealth,
some questions on housing and living arrangements that are contained in SHARE are
not included in JSTAR.
First, JSTAR does not ask the respondents about the number of rooms for personal use per household member including bedrooms, while SHARE does. The SHARE
book found that the size of the accommodation per person increases with age in all
countries.
Second, JSTAR does not ask the respondents about quality of equipment while
SHARE asks them regarding availability of special provisions to assist persons with
physical impairment. SHARE asked the respondents about the general impression of
such equipment and the prevalence of some specific equipment (e.g., an indoor bath)
as well as the quality of intermediate environment (e.g. public transport).The major
reason that JSTAR does not include these questions about quality of equipment is the
difference in the age group between JSTAR and SHARE. The oldest individual in
JSTAR is 75 and those persons in the first half of their 70s are still less likely to need
special arrangements at home. This fact will be confirmed immediately below.
Third, JSTAR does not include a question on residential mobility. SHARE measured by asking the respondents for the number of years spent in the present accommodation. Instead, JSTAR asks the respondent how many years had passed since the
present accommodation was built.
In this subsection, we will focus on home ownership and years of accommodation. Before exploring these issues, we examine physical functioning along with age.
The aspect of housing as nonfinancial wealth will be examined in Chapter 5.
3.1.2 Physical Functioning Along with Age
First, we preview physical functioning along with age using the first wave of JSTAR.
We should keep in mind that the findings below are based on cross-sectional data and
the difference in age includes both age and cohort effects. Only after the second wave
will we be able to distinguish those two effects.
It is natural that physical limitations increase with age. Among a variety of measurement of health status, we use ADL (activity of daily living) as measure of disability
since this is closely related with needs for housing and living arrangements. In contrast
to the SHARE book, we focus on ADL only because it is directly associated with living arrangement. Instrumental Activity of Daily Living (IADL) does not decline in the
first half of the 70s.
Figures 3-1-1 and 3-1-2 report the proportions of the respondents depending on the
number of ADL scale limitations. We count the number of items in which a respondent reported to have limitation. While the proportion of those respondents without any
limitation declined slightly along with age for both males and females, the share of
no limitation exceeds 90% even for respondents aged between 70 and 75, though the
figure is slightly lower for males with a larger decline for females. These observations
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Figure 3-1-1 Number of limitations in activity of daily living (ADL): males

are comparable to those in the SHARE book. The SHARE book shows an accelerated
decline in the proportion of the respondents without any limitations in those aged 80
and over, especially for females, but the baseline sample of JSTAR does not include
those “oldest old” in the sample.
The remaining figures report the shares of the respondents depending on the
number of limitations by sex and municipality. For males, the pattern in Kanazawa
and Shirakawa tracks the overall pattern with a slight decline along with age. The
proportion of respondents without any limitations is higher in those municipalities
than others. In Sendai, the share declines from those in their 50s to 60s but it slightly
increases for those in their 70s, and in Takikawa, the share is below 90% for both
those aged in their 60s and 70s. Adachi has a slightly different pattern: the proportion
of the respondents with no limitation is unchanged with age. In the case of females,
again Sendai, Kanazawa, and Shirakawa have a common declining gradient though the
proportion of the respondents with no limitation is slightly lower in Sendai for all age
groups. Takikawa also has a similar trend with a larger decline to 85% for those aged
in their 70s. Adachi does not have a declining gradient along with age.
In sum, the proportion of people with physical limitations in their daily lives is
more likely to increase with age but only slightly up to 75. In general, the proportion
of those with any limitation is at most 10%, even in the first half of the 70s.
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Figure 3-1-2 Number of limitations in activity of daily living (ADL): females

3.1.3 Variation of Home Ownership across Age and Municipality
As the SHARE book discusses, home ownership has many advantages for the elderly
in terms of better equipment, economic and emotional security, a person’s stake in his
or her community, and the possibility of transferring their property to their descendants. Moreover, in Europe, home ownership is discussed in relation with the social
security regime and social inequality. Some of these elements may be the case for
Japan, too, and home ownership can be one of the measures of economic well-being
of the elderly.
JSTAR asks the respondents to choose their tenancy status from the following
categories: homeowner and land owner, home owner but land renter, or renter (both
home and land). Further, JSTAR asks the home owners the value of housing (and land)
and that of the mortgage and asks the renters how much the monthly rent is.
Figure 3-1-3 represents the proportion of home owners across age and municipality. We observe a substantial variation in ownership rates among the municipalities. In
Sendai and Kanazawa, the ownership rate is close to 90%, though the figure is somewhat lower in those aged in their 50s and 70s in Sendai. The rate is lower in Takikawa
than Sendai and Kanazawa, which are close to three quarters for those aged in their
50s. Shirakawa’s ownership rate is exceptional and remarkable. In all age groups, the
home ownership rate is close to 100%. Among all five municipalities, the lowest rate is
found in Adachi at less than 80% for all age groups. One obvious factor to account for
the difference in the ownership rate across municipalities is housing and land prices.
They are very expensive in Tokyo including Adachi and inexpensive in rural areas
including Shirakawa. Other municipalities, especially Sendai and Kanazawa, are in
between.
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Figure 3-1-3 Homeownership rate

The SHARE book classifies European countries into three groups depending on
homeownership rates and related them with welfare state regimes: high ownership rate
in the Mediterranean countries (more than three quarters of the elderly population),
middle rate in the north (less than three quarters) and lower rate in the central European countries (slightly more than half). The homeownership rate in Japan is comparable
with that in Mediterranean countries, though we need to keep in mind the difference
in age range between the two surveys. What accounts for the high rate in Japan is to
be investigated in future research using variation across municipalities. One of the
merits of JSTAR examining this topic is that institutions related to housing and living
arrangements such as housing taxation do not differ much across municipalities.
Another interesting finding is that the homeownership rate does not decline along
with age in Japan, which is also observed in the high ownership countries of southern
Europe. In other European areas, ownership rates generally decrease with age, especially in the central European countries. The SHARE book speculates that homeownership is an alternative form of social security (Kurz & Blossfeld 2004) or that ownership reflects on the timing of transferring ownership from the elderly to the younger
generations. Along with the higher homeownership rate in Japan, the absence of age
gradient in the ownership rate should be further examined controlling for a variety of
factors. Longitudinal data will allow us to exploit some social security reforms to identify a causal relationship between house ownership and public pension benefits.
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Next, we turn to years passed since current accommodation was established. Figure 3-1-4 reports the distribution of vintage years of the current accommodation. We
observe a clear age effect, that is, older persons are more likely to live in an “older”
house. Together with the higher ownership rate in Japan, this is partly because that
some people purchased or began to rent a newly-built house when they were young
and continued to live in the same accommodation. Except for Shirakawa, the average
of vintage years is about 20 years for those aged in their 50s, with somewhat shorter
terms in Sendai and Adachi and longer terms in Takikawa and Kanazawa. The age gradient is the steepest in Kanazawa and the years reach almost 30 years for those aged
between 70 and 75. The obvious outlier is Shirakawa. The average vintage year is close
to 50 years for individuals in their 50s, and 60 years for those in their 60s and 70s. It is
highly likely that those accommodations were purchased not by the respondents but by
their parents and they live together. If this is the case, family relationship and cohabitation decision in Shirakawa might be different from that in other municipalities.
We will turn to the remaining homeownership issues again in Chapter 5. Like in
the Mediterranean countries, real estate holdings make up a larger part of wealth in
Japan, which might be explained by the lack of attractive alternatives or strong family
tradition, and this is also examined by the pattern of property acquisition (individuals
or bequests).

Figure 3-1-4 Vintage years of current accommodation
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3.1.4 Conclusions
• Physical limitation is more prevalent for older people and may be an important
determinant of housing and living arrangements. But the prevalence does not change
much between the 50s and the first half of the 70s in the JSTAR sample.
• Homeownership is high in Japan but does not change much across age groups.
This observation is similar to that in the Mediterranean countries.
• What accounts for the high ownership rates with no age gradient, i.e., relationship to social security generosity or family tradition, is to be investigated in future
research.
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3.2 The Number of Living Children
3.2.1 Introduction
This subsection describes how many children JSTAR respondents have. Children play
a large role for the elderly through monetary and nonmonetary supports. The number
of children and their proximity to their parents are the main determinants of availability of mutual transfers within a family, e.g., giving informal care, which improves
well-being of the elderly. Moreover, older parents also provide support to their children by giving care to their grandchildren, assisting with living expenses and leaving
bequests. Whether a parent is selfish or altruistic or neutral has been one of the major
topics in economics and sociology to consider the unit of behavioral decision-making
and there has been prolific literature on the subject.
As previewed in Chapter 1, the total fertility rate in Japan has been declining to
historically low levels. At the same time, we should pay attention to the fact that the
fertility rate differs across generations and regions within a country. JSTAR provides
rich information on children by their parents’ age cohorts and municipalities; the survey asked how many children a respondent had and then for each child his/her sex, age,
marital status, geological proximity to the respondent, employment status, frequency
of contacts and educational attainment. In addition, a variety of questions related to
mutual transfer asks whether the respondent gave or received several types of help to
or from children. Together with other related variables, JSTAR enables us to examine
the role of children in the lives of middle-aged and older adults.
While the basic feature of the series of questions about children is shared by
JSTAR and SHARE, we make two remarks. First, unlike SHARE, JSTAR did not
distinguish whether a child is a natural child, a stepchild, an adopted, or a foster child
of either or both members of the couple. The SHARE book shows that 14% of male
and female respondents have no living children of any type in the sample and 96%
of respondents who have any children have natural children only, implying that very
few have fostered or adopted children in Europe. While the prevalence of stepchildren
varies across countries, genders, and ages, the proportion is still very small. In Japan,
natural children are also very dominant.
Second, JSTAR did not distinguish whether a child is the current spouse’s/partner’s or not. SHARE asks regarding children of the current spouse/partner only. Since
the divorce rate, which is still low in Japan, has been increasing especially for aged
couples, we might distinguish children of past and current spouse/partner in future.
Third, in common with SHARE, JSTAR did not collect full fertility histories of female
respondents and the birth years of natural children are available only for those children
who were alive at the time of the interview. We also plan to consider these issues as a
future agenda item for JSTAR.
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3.2.2 Variations in the Number of Children across Age and Municipality
Figure 3-2-1 represents the average number of living children by age group and municipality. We note that we do not distinguish genders of the respondents in this figure.
We see a substantial variation in the average number of living children across age
groups. In Sendai and Adachi, the number of children increases from those in their
50s to 60s and levels off. We should note that the number of children of those aged in
their 50s in Adachi is substantially lower than any other group. The number of children for those aged in their 70s is close to two. In Kanazawa and Takikawa, the pattern
is U-shaped, which represents the largest number of living children in those aged in
their 60s which slightly exceeds two and the numbers for those aged in their 50s and
70s are below two. Shirakawa’s pattern is exceptional. The number of living children
increases steeply with age. The number of children of those aged in their 50s exceeds
any age group in the other municipalities and that of those aged in their 70s reaches
about 2.6.

Figure 3-2-1 Natural living children by age

Since the individuals in JSTAR are aged between 50 and 75, it is not possible to
perform a direct comparison of the number of the living children between JSTAR and
SHARE whose age range is between 50 and 100. The SHARE book found a humpshaped distribution of the number of natural living children in most countries and
females aged 60 and 75, who belong to the baby boomers born right after the end of
the World War II, have a larger number of living children. While we cannot perform a
comparison in the number of children between baby boomers and the preceding generations in JSTAR, the fact that the number of children is larger for those aged in their
60s and 70s than those aged in their 50s coincide with that in SHARE. As the SHARE
JSTAR first results 153

Chapter 3

book points out, variations in the number of children across age groups and regions is
affected by fertility behavior as well as selective attrition of respondents and differences in children’s survival rate, which should be examined in JSTAR too.
Figure 3-2-2 illustrates the number of living children across gender and municipality. First, comparing males and females, the number of living children does not
differ much across gender but we see a slightly larger number in Sendai of males and
lower number in Takikawa, Shirakawa and Adachi. The numbers for both sexes are
close to 2.5 in Shirakawa, 2 in Kanazawa and Takikawa, and less than 2 in Sendai and
Adachi. The number in Shirakawa is comparable with Spain which has had the highest
fertility in Europe and that in Adachi is comparable with those in Germany and Austria
which belong to the lowest fertility group in Europe.

Figure 3-2-2 Natural living children by gender

Figure 3-2-3 depicts the distribution in the number of children by municipality.
We should pay attention to not only the average but also the distribution of the number
of living children since the distribution also affects availability of mutual transfers
(including giving care) and cohabitation. We notice that the distribution has a similar
shape in Sendai, Kanazawa and Takikawa, but the shape is different in Shirakawa and
Adachi. First, we notice that the proportion of the respondents without any children
occupies less than 10%. The share is lowest in Shirakawa and highest in Adachi, which
exceed 10%. Except Shirakawa, the most dominant number of children is two. The
proportion of the respondents with two children is more than half in Sendai, Kanazawa,
and Takikawa. In Adachi, the most dominant number is two but the share of those re-
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spondents is less than half. It is interesting that the share of people with four or more
children is the highest in Adachi. In contrast, the most dominant number of children is
three in Shirakawa, followed by two.

Figure 3-2-3 Distribution of number of children

3.2.3 Variations in the Number of Natural Children across Socioeconomic
Status
In addition to variations of the number of children across age and municipality, we preview the relationship between the number of children and socioeconomic and health
status. The large merit of JSTAR enables us to connect what interests us with a variety
of socioeconomic statuses and to disentangle causal directions among a variety of
variables. Figure 3-2-4 compares the mean number of natural children that are alive
for males and females across three broad education categories: junior high school
graduates, senior higher school graduates, and some college (university graduates or
higher).
We see different patterns across municipalities for male respondents. In Sendai,
the largest number is observed in male senior higher school graduates. In Kanazawa,
the largest number is observed in college graduates, though the number is comparable
with that for junior high school graduates. In other municipalities, we see a negative
relationship between educational attainment and fertility, especially in Shirakawa and
Adachi. The ambiguity of the relationship is also observed in SHARE. The SHARE
book shows that the number of natural living children is the largest for male respondents
with lower educational attainment, but there is no strong and robust (across countries)
relationship between education and the number of children. While the largest number
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Figure 3-2-4-1 Natural living children by educational level, males

Figure 3-2-4-2 Natural living children by educational level, females
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of children is observed for junior high school graduates in Takikawa, Shirakawa, and
Adachi in Japan, which is also the case in SHARE, this is not the case for Sendai and
Kanazawa.
In contrast, the results based on female respondents show a clearer negative relationship between educational attainment and fertility. Except for a few educationmunicipality groups, we see a negative gradient in the figure. In this case, we see a
clear negative relationship in Takikawa and Shirakawa. The negative relationship is
also more clearly observed in Europe. In any case we need to control for age before we
begin to understand the effect of education on the number of children.
3.2.4 Variations in the Number of Natural Children across Health Status
Lastly, we turn to the relationship between the number of living children and health
status. As a health measure, we use the European version of self-perceived health status: very good or good (better health) and poor or very poor (worse health). Note that
the measure of health status is a current one. We excluded the category of “fair” to
contrast the better or worse health status. Figure 3-2-5 illustrates the number of living
children by the two categories of health status. A male respondent with a better health
status is more likely to have a larger number of children than that with worse health
status in Sendai, Kanazawa, and Takikawa but this is not the case in Shirakawa and
Adachi. A female with a better health status is more likely to have a larger number of
children in all municipalities except Takikawa.
What we found in the figures seem not to be consistent with the finding in the
SHARE book. The SHARE book found that poor self-perceived health increases with
the number of natural living children for both women and men and attributes the correlation to common factors such as age or socioeconomic status which relate systematically to both health and fertility (e.g., less educated women tend to have more
children and poorer health). We note that we do not control for a variety of factors to
affect fertility in this subsection and we need more in-depth analysis to examine the
relationship between health status and fertility including the mechanism, channels and
direction of causality.
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Figure 3-2-5-1-Natural living children by health status, males

Figure 3-2-5-2 Natural living children by health status, females
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3.2.5 Conclusions
• While the total fertility rate in Japan has been declining to historically low levels, JSTAR confirms that the fertility rate differs across generations and regions within
the country. The larger number of children is observed in the baby boomers, a finding
common to JSTAR and SHARE.
• The proportion of the respondents without any children occupies less than 10%
in all municipalities. The most dominant number of children is two in all municipalities except Shirakawa where the number is three.
• We confirm the negative correlation between education and the number of natural children for females. We do not find a negative correlation between self-perceived
health status and the number of natural children, which is found in the SHARE book.
This issue deserves further investigation.
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3.3 Family Structure, Proximity, and Contact
3.3.1 Introduction
Family structure in a country is characterized by who constitutes a family and how
strong the relationship among family members is. Like most European countries, Japan has experienced substantial downsizing of family size from a traditional extended
family to a nuclear unit, especially after World War II and subsequent urbanization.
According to Census 2005, the average family size was 4.14 in 1960, and it decreased
to 2.55 in 2005. The share of nuclear families among total households was 29.5% in
2005. Moreover, population aging leads to further change in household structure. The
number of two-person and single-member households has been increasing, especially
among those aged 65 and over: the number reached 29% and 35%, respectively, also
in 2005.
How a structural change in family has affected family relations along the traditional generational lineage is a matter of debate. While the “boundary of family” varies in each country, Tachibanaki and Kimura (2008) argue that the scope of family in
Japan is still beyond the co-residing nuclear unit, but concentrates on a direct (lineal)
line (a married couple and their parents and children). In such a drastic change in family structure, two distinct phenomena are particularly relevant regarding our JSTAR
sample respondents aged between 50 and 75.
One is a weakening of the marriage relationship among elderly couples. A recent
phenomenon is that the number of divorces among elderly has rapidly expanded in
Japan: in 1960 the divorce rate was 0.74 and it increased to 2.08 in 2005. Couples with
more than a 20-year relationship are more likely to divorce, often triggered by the husband’s retirement, or by the children’s becoming economically independent.
Marriage still makes up a core element of the family in Japan and is considered a
prerequisite for having children under a social norm colored by Confucianist culture,
which is largely different from those in European countries where a large number of
unmarried couples have children. Divorce among elderly couples can be seen as a
flip side of this social norm, because a couple’s decision to divorce may be facilitated
after their role of raising children has been completed. Together with the increase in
the number of never-married, the elderly without “kinship family,” especially in urban
areas, may pose a new challenge for social policymaking.
The other issue of interest is that intergenerational exchange including a variety
of forms of transfers, whether monetary or non-monetary, and emotional support, have
also changed substantially with the structural change in the family. Family members
help each other in the provision of child care, elderly care, and other aspects of daily
life that a family function and capacity can offer, through a variety of channels of exchange and support. In the traditional extended family, healthy grandfathers/mothers
were expected to take care of their grandchildren while the grandchildren’s parents
were at work. When grandfathers/mothers became frail and in need of care, younger
family members, traditionally the women, were obliged to provide the care. However,
recent trends of the nuclear family and women’s participation in the workforce make
difficult the provision of care solely by the family’s capacity for informal care. The
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introduction of the public long-term care insurance program in 2000 was planned to
alleviate the burden of care, by socializing elderly care and publicly providing formal
care. However, whether formal care actually replaced a family’s informal care is still
debatable (Shimizutani & Noguchi 2004). In addition, the rapidly growing expenditure for long-term care insurance has raised concerns about the sustainability of the
program.
The rapid speed of aging further brings into focus the issue of family structure, its
function, and the role of the social security system in contemporary Japan. In Europe,
there has been an argument that the modern welfare state might undermine family
solidarity and the family itself, and that a government should not intervene in “family matters.” Although such debate is still controversial, it would be fair to accept the
fact that the change in family structure invites reforms in social security policy, and
in turn, those reforms affect family structure. What makes things more complicated
is that the change of family structure is diverse across and within countries. As seen
in this chapter, we observe a wide variety of family forms across age groups and municipalities. As the SHARE book asserts, we should not simply accept “stereotyped”
facts about families (e.g. increasing childlessness, divorce, and numbers of singles and
the decrease of multigenerational co-residence), but our assessments should be based
on empirical examination of comprehensive data in this country to reach an in-depth
understanding of the causal relationship between family and health, and economic and
social issues.
This chapter will explore several aspects of family in the JSTAR sample, such
as spatial and emotional closeness, frequency of contact, personal and instrumental
support as well as transfers of money and goods, paying a special attention to comparability with findings in SHARE countries. In Japan, a large volume of political and
academic debates on the role of the family have accumulated, though an empirical
approach using comprehensive and rich micro-level data is not necessarily abundant.
JSTAR provides the opportunity for researchers and policymakers to examine the current state of Japanese families from a comparative perspective with European countries. In Europe, there are considerable differences between Scandinavia, Central and
Western Continental countries (“weak family countries”) and those of the Mediterranean (“strong family countries”) (Reher 1998). The Scandinavian countries generally
have the lowest proportion of traditional family structure, the Mediterranean countries
(Spain and Italy more so than Greece) hold the highest proportion, and the other continental countries lie somewhere in between (SHARE book). Some might speculate that
Japan belongs to a “strong family country.” In fact, Japan does share some experiences
with “strong family countries.” The trend of the fertility rate was high in the past but
today has become the lowest, and the decline in the fertility rate is attributed to the
increase of women with higher education and labor participation and consistent social
norms of gender roles that prevent gender equity in the family and in public provisions
for family (Kohler et al. 2002 for Europe).

JSTAR first results 161

Chapter 3

3.3.2 Variations in Marital Status across Age, Gender and Municipality
The SHARE book pointed out that the institution of marriage has weakened overall
among older Europeans, as observed in diminishing rates of those married and the increasing divorce rate. However, it also asserts that the current elderly have not yet been
strongly touched by this evolution. How does the case of Japan compare?
Figure 3-3-1a reports the share of marital status by gender and age group. Among
the 50s, 86% of males and 80% of females are currently married. Those two numbers
are higher than those in European countries, especially for females. The remaining figure consists mainly of those never married or divorced. It is interesting that the share
of “never married” is larger for males than females in the 50s, but the reverse was observed among those aged 60 and over. The share of “never married” is slightly lower in
Japan than in Europe. The share of “divorced” among females was higher compared to
that among males in all age strata. The divorce rate is less than 6% for males while it is
more than 8% for females, numbers that are still slightly lower than those in European
countries in the same age cohort. The share of the divorced declines, and that of the
widowed rises with increasing age, both for males and females.
As in the SHARE results, in males, the share of “married” is about the same
across age strata, while in females it declines with rising age, and is replaced with the
share of “widowed.” This pattern is presumably associated with the higher likelihood
of women to be widowed, since the female spouse is younger than the male spouse on
average.
Figure 3-3-1b presents the shares of marital status by municipality. While the
disparity across municipalities is smaller than that across countries in Europe, we see
some variations in marital status across regions even in Japan. As expected, the proportion of “never married” was the highest in the metropolitan city (Adachi), and the
lowest in the rural town (Shirakawa). The proportion of “divorced” was the highest in
Takikawa in Hokkaido Prefecture, which is characterized by the highest divorce rate in
the country. When we stratified the sample by age and gender categories, a marginally
significant difference across municipalities (p=0.052) was found in females in their
70s. In this segment, Shirakawa city showed the highest share of “married” (78%)
and lowest in “widowed” (19%) and “divorced” (1.5%) categories, while Kanazawa
city had the lowest share of “married” (60%), and highest “widowed” (36%) and “divorced” (4%).
The divorce rate also varies across SHARE countries. Denmark and Sweden,
countries with the least traditional family structure, are at the top with 13% and 12%,
respectively, of those currently divorced, followed by Germany, Austria, France and
Switzerland (around 9%), the Netherlands (6%), Greece (4%), and Italy and Spain
with 2% (the last three named have the most traditional family structure). The average
divorce rate in JSTAR sample was 5%, between the figures of the Netherlands and
Greece. When comparing across municipalities, we see that even the highest divorce
rate, observed in Takikawa, is 7%, still lower than those in Germany and France. The
lowest, as expected, is observed in Shirakawa, a rural and traditional municipality, at
3.5%, somewhat below the number in Greece. Since those two cities represent extremes in Japan, it may be safely said that in terms of divorce rate, Japan is classified
as an in-between country.
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Figure 3-3-1a Share of marital status, by gender and age

Figure 3-3-1b Share of marital status, by municipality
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3.3.3 Variations in Generational Constellations across Age, Gender, and
Municipality
Next, we examine generational constellations. Generational constellations are one
measure of the availability of trans-generational transfer among family members
through exchange and support. As already mentioned, in spite of drastic change in
family structure and declining fertility rate in the past few decades, the traditional
norm for a direct (lineal) line (a couple, their parents and children) is still strong in
Japan, and affects the socio-economic dynamics in the family.
Before we present the statistics of generational constellations, we should be careful about direct comparison between JSTAR and SHARE results. The JSTAR question
regarding generational constellation is based on a traditional lineal system in which
direct one-generational ascendants (parents) and descendants (children) from the respondent’s generation make the core family structure. Accordingly, JSTAR asks respondents whether they have any children, and whether either of their parents is alive.
We do not have information on the respondent’s grandparents and grandchildren at this
stage. Thus, we will use in the following discussion “core three-generation” to specifically refer to three generational constellations consisting of respondents, their parents,
and children.
The share of those with no other generation (one generation in the figure) is about
5%, which is lower than that in SHARE results (Figure 3-3-2a). The proportion is
similar across age categories. Among the respondents in their 50s, the share of those
with “core three-generation” is the most dominant (58%). The “core three-generation”
share declines with the rise in the respondent’s age, simply because their parents are
less likely to be alive. It is supposed that a share of “No living parents but living children” could have been replaced with a new three generation family with children and
grandchildren.
The number of those with no other generation is higher in larger cities and lower
in rural towns, as expected: the highest is 6.8% in Adachi, and the lowest 2.5% in
Shirakawa (Figure 3-3-2b). The “core three-generation” structure is most prevalent in
Shirakawa (37.3%), a rural farming town, followed by local large cities such as Sendai
and Kanazawa (35%), and the lowest is observed in metropolitan Adachi (23.5%).
Takikawa (26.8%) takes a unique position, since it is a rural farming town, yet it deviates from a conventional norm of the multi-generational family structure. Even after
stratifying by age category, those in their 50s in Takikawa show a low share of “core
three-generation” (54.1%), comparable to those in metropolitan cities such as Sendai
(53.9%) and Adachi (46.5%), rather than local (Kanazawa, 62.2%) and rural cities
(Shirakawa, 70.6%).
Since generational constellation is closely related with the availability of informal
support among family members, the variation in generational constellation across age
and municipality might be reflected in the variation in the form of family support exchange, which is examined in the following subsections.
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Figure 3-3-2a Share of generational constellations, by age

Figure 3-3-2b Share of generational constellations, by municipality
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3.3.4 Variations in Co-residence and Proximity across Age, Gender, and
Municipality
Further, we provide descriptive data of co-residence and geographical proximity of the
nearest living children, as it also makes a determinant of the frequency and strength
of inter-generational exchange/support among family members. As the SHARE book
reveals, the pattern in those aspects differs across countries and even across regions
within a country. We could expect that the impact of urbanization and subsequent demographic change in the past few decades would strongly appear in this aspect of the
parent-child relationship, and it should vary depending on generations and regions.
Figures 3-3-3a and 3-3-3b depict the residence status of the nearest living child
in our sample across age and municipality. The overall share of “same household” is
50.9%, a number quite close or even larger compared to those in “strong family countries” such as Spain and Italy. The “same household” share is 64.1% among respondents in their 50s, and the number decreases to around 40% when the respondents are
older.
As is true in the Mediterranean countries, contemporary Japan is also characterized by very late (and increasing) ages of leaving the parental home among adult
children. Of those children in the “same household” category, about 50%-60% are
unmarried. When the respondents are in their 50s, nearly 90% of their children in the
same household are unmarried. When the respondents are in their 70s, the share of
unmarried children in the same household is still around 50%.
Since we do not have information whether these unmarried children have never
left the parental home, or have moved back to the home, we could not differentiate
whether the higher share of “same household” among nearest living children is attributed to the relative lack of opportunity in housing markets or to the cultural tendency
towards closer intergenerational ties. However, if the unmarried children are more
prevalent in metropolitan cities rather than in local cities, it may suggest the possibility of limited housing opportunities, since the land and accommodation price is much
higher in metropolitan areas than in local areas.
The results support this view. Cross-region comparison in the JSTAR sample
shows that the share of “same household” among nearest living children is highest in
Adachi (57.4%), followed by Kanazawa (56.8%), Sendai (55.1%), Shirakawa (48.2%),
and Takikawa (28.4%) (Figure 3-3-3b). When limited to the respondents in their 50s,
77.9% of nearest living children are in the same household in the case of Adachi, and
more than 80% of them are unmarried. These findings suggest that the co-residence
status of children is determined rather by children’s limited opportunities in housing
market conditions in the metropolitan area.
Another unique finding is that the share of nearest living children in the “same
prefecture” is higher among rural towns such as Takikawa (35.5%) and Shirakawa
(27.5%), compared to those numbers in urban areas (Sendai 4.1%, Kanazawa 6.1%,
and Adachi 9.5%). The most plausible interpretation is that in these rural towns, the
younger generation is more likely to move out to larger cities in the same prefecture. In
the case of Shirakawa, Nagoya city is the third largest metropolitan area in the country
and is located just two hours away by train. The younger generation is more likely to
move to these larger cities for better job opportunities.
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Figure 3-3-3a Residence status of nearest living child, by age

Figure 3-3-3b Residence status of nearest living child, by municipality
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As such, the co-residence status of children seems to be affected more by opportunity conditions (e.g. housing market and job opportunities) rather than by the strength
of socio-cultural norms on family ties. Family strength may provide only a limited
scope to analyze exchange and support among family members. As the SHARE book
discusses, however, living arrangements may not be very good evidence for the claim
of dissociation between parents and adult children. Thus, we should take a closer look
at actual frequency of parent-children interaction such as contact frequency.
Figures 3-3-4a and b present the results of the frequency of contact with children.
If we put “living together” and “daily contact” together, 62.7% of the respondents have
a child with whom they have daily contact. The number is somewhat closer to those
in non-Mediterranean countries, rather than to the number in “strong family” Mediterranean countries. Given that more than 51% are already living with children in the
same household, we could say that the share of a child with daily contact is slightly
smaller than those in any SHARE countries. If we include the proportion of children
with contact more often than “several times a week,” 74.3% of JSTAR respondents
says “yes,” and the number is as low as that in the Switzerland. Thus, the frequency of
parent-child contact indicates, contrary to the anecdotal belief of a Japanese “seniority” culture with a Confucianism background that suggests strong family ties, that the
JSTAR sample shows a somewhat weak family relationship compared to the family
ties in SHARE European countries. Actually, the correlation between the proximity
of the nearest child and the frequency of contact to the most contacted child is quite
high (Spearman’s rho=0.916). That is, it may be speculated that opportunity conditions
determine living accommodation and the frequency of contact between parents and
children.
Figures 3-3-5a and b show the results on the frequency of contact with respondent's parents.
As in SHARE findings, contact with parents is less frequent compared to that with
children. Those who live together or have daily contact with their parents share 41% in
total. The percentage goes down as age rises: 45% in the 50s and only 28% in the 70s.
The share of daily contact (including “living together”) in JSTAR lies somewhat between the results of Mediterranean countries and Continental countries. Interestingly,
however, the JSTAR sample shows a larger share of those who have contact “once a
month or less often” (25.8%), which is higher than the number of Switzerland that has
the least contact frequency among SHARE countries. Instead, the share of those having “several times a week” and “once a week or every 2 weeks” is somewhat smaller
in the JSTAR sample, compared to that in SHARE countries. Thus, it seems that the
contact frequency with parents is largely determined by living accommodations.
Cross-regional comparison again depicts that Shirakawa, a rural forestry municipality, fits better with the prototypical picture of conventional family tradition: the
share of living together and daily contact with parents is extremely high (71.3%) (Figure 3-3-5b), a number larger than those of Spain and Italy. The largest share of those
having contact “once a month or less often” or “never” is seen in metropolitan cities:
Adachi (37%) and Sendai (34.2%).
This subsection previewed some findings on family and family structure obtained
in JSTAR. They are summarized as follows.
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Figure 3-3-4a Frequency of contact with children, by age

Figure 3-3-4b Frequency of contact with children, by municipality
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Figure 3-3-5a Frequency of contact with parents, by age

Figure 3-3-5b Frequency of contact with parents, by municipality
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First, nearly 90% of males are married even in their 70s. While the share of the
widowed female increases with age, the share is smaller in Japan than in Europe, implying that older people are more likely to be in a marriage relationship than those in
European countries.
Second, although we see some variations in the marriage and divorce rates across
municipalities, the overall divorce rate lies somewhere between Mediterranean countries and Nordic countries.
Third, the prevalence of a traditional lineal generational structure (“core threegeneration” of grandparents, parents, and children) varies across regions, and the share
is lower in larger cities, compared to rural municipality such as Shirakawa, though
Takikawa city stands as an outlier. The finding may go along with a conventional norm
of “extended and strong family.”
Fourth, the share of co-residence of children in the same household is more prevalent in metropolitan and urban cities, compared to in rural farming areas. This is in
contrast to the “strong family” hypothesis, and rather suggests the effect of opportunity
conditions of employment and housing markets.
Fifth, the frequency of contact with children is somewhat determined by the proximity of the nearest child. The frequency of contact with parents is less than that of
contact with children, and less frequent compared to that in European countries.
This preliminary evidence shows that, contrary to the prototypical view of conventional norms and seniority culture in Japan, the strength of family ties among JSTAR
respondents seems at most the same as that of the family in the Continental countries
rather than in Mediterranean countries. Cross-regional differences also suggest that
JSTAR respondents are somewhat in a generational transition in terms of the norms
from a strong-family tradition to an individual-centered weak-family culture, and that
the tendency varies across urban and rural areas.
3.3.5 Conclusions
• Even for contemporary elderly Japanese, the family has remained a strong provider of institutional and everyday-life integration. The historical decline of marriage
has not yet become apparent, which is similar to the cases in SHARE.
• The marriage bond is fairly strong especially for males, and maintained even into
the 70s in JSTAR male respondents, compared to the elderly in SHARE countries.
• The multi-generational structure of the family remains prevalent, but with a
large variety across regions in Japan. The proportion of co-residence of elderly with
their adult children is seen as prevalent as in the case in Mediterranean countries. The
likelihood of living accommodations and geographical proximity, and subsequent contact frequency are likely to be affected by regional difference in opportunity structures
of employment and housing markets, rather than by the strength of traditional family
norms.
• In contrast to the prototypical view of conventional norms and the seniority
culture in Japan, the strength of family ties among JSTAR respondents seems at most
to be the same as that of the family in the Continental countries, and cross-regional differences also suggest that JSTAR respondents are somewhat in transition from a strong
family tradition to an individual-centered weak-family culture.
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3.4 Family Support
3.4.1 Introduction
Family members are tied to each other through a variety of channels of exchange and
support, including monetary and nonmonetary transfers. This subsection focuses on
the non-monetary aspects of family support. Middle-aged and elderly people give to
and receive from other family members non-monetary support in many ways, as described in the SHARE book. We focus here specifically on personal care for persons
with health problems and the characteristics of care givers. We leave the issue of child
care by grandparents behind due to data limitation in the first wave survey, though the
SHARE report devoted considerable space to the topic. Instead, we put more focus
on informal care for the elderly in the household. It should also be noted that SHARE
only counts support exchange with respondent’s own parents, whereas JSTAR counts
exchange with both parents and parents-in-law, since the pattern of interaction with
parents and parents-in-law is anticipated to be different according to respondent’s gender, due to different gender roles under conventional “family tradition” and values for
a lineal kinship.
3.4.2 Personal Care Provision to Parents
When examining this issue, we should keep in mind that the provision of informal care
by family members to frail elderly parents would be influenced by traditional gender
roles and related social norms, the capacity of the family, living arrangements, and the
availability of formal long-term care.
Prior to the introduction of the public Long-term Care Insurance (LTCI), the family was generally obliged to provide informal care as the major source of care to the
disabled elderly, unless social welfare by municipal sectors selectively provided free
formal care services for those with little family support or low income (Campbell and
Ikegami 2000). Even after the implementation of the LTCI, however, the family has
been expected to play an important role in providing elderly care. Prevailing social
norms underscored by Confucian seniority morals and the value attached to the traditional lineal family system occasionally require the first son to be responsible for
taking care of his frail parents, though the actual burden of care is put on his wife. The
wives of first sons, or “yome” in Japanese, have been put in the lowest power hierarchy
of the family system, and were often normatively forced to take care of the parents-inlaw. However, the situation has changed due to the increase in nuclear households and
prevailing workforce participation by women. Thus, how the burden of care for elderly
parents is (re-)distributed across age and gender becomes a research question among
the participants of JSTAR. We would also see whether the pattern of sharing the care
burden is different for parents and parents-in-law across genders.
Figure 3-4-1a presents the proportion of living parents and parents in need of care
by the respondent’s age and sex categories. Among those in their 50s, 64% to 67%
have living parents, and 13% to 17% of them (about one fourth or fifth of those with
living parents) have parents in need of care. The proportion of those who have living
parents goes down to 22% among those in their 60s and 10% of them (or about half of
those with living parents) have parents in need of care.
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Figure 3-4-1b shows the corresponding numbers for parents-in-law. Female respondents have a higher proportion of having no living parents-in-law compared to
their male counterparts in all age strata, though the share of having a parent-in-law in
need of care is similar between the respondents’ genders in the 50s and 60s. It is reasonable that the proportion of living parents is larger and that of living parents-in-law
is smaller among female respondents, because wives are in most cases younger than
their husbands. Figures 3-4-1c and 3-4-1d show the proportion of surviving parents/
parents-in-law by region. Takikawa and Adachi show the highest proportion of those
without living parents/parents-in-law. About 10% of respondents report having either
or both parents in need of care, and the proportion is somewhat higher for parents-inlaw. Kanazawa has the largest share of those who have both parents and parents-in-law
in need of care.

Figure 3-4-1a Proportion of surviving parents, by gender and age
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Figure 3-4-1b Proportion of surviving parents-in-law, by gender and age

Figure 3-4-1c Proportion of surviving parents, by municipality

174 JSTAR first results

Japanese Study of Aging and Retirement

Figure 3-4-1d Proportion of surviving parents-in-law, by municipality

Figure 3-4-2a shows the proportion of reported provision of care/help to parents.
Figure 3-4-2b shows corresponding numbers for parents-in-law. As is clearly depicted in these figures, females in their 60s have the largest share of providing physical
care to their parents and parents-in-law. The share of reported physical care provision
among males is only 5% in the 50s and gradually goes up to 8% among males in their
70s, which is comparable to the reported share among females in their 70s. However,
a striking difference across gender can be seen in the provision of care/help to parentsin-law, as was expected. The share of male provision of care/help to their parents-inlaw is virtually zero, while the share of female provision of care/help to their parentsin-law is even larger than the share of care provision to their own parents, especially in
the older age strata. These numbers strongly suggest that the traditional family system
and norms that value a lineal relationship is still influential and puts the burden of elderly care unevenly on females.
We further test whether gender difference in elderly care provision remains after
taking into consideration living arrangements (living in the same household or not)
and region. “Living in the same household” is independently and significantly associated with the likelihood of provision of help/care to parents as well as to parents-in-law
in both genders, after controlling for age, marital status, and municipality. Interaction
between gender and living arrangements was not significant, suggesting that living
arrangements affect both genders in the same manner. Thus, the higher likelihood of
female provision of elderly care is partly explained by their higher likelihood of living
with parents-in-law. However, even after adjusting for living arrangements, gender
still significantly differentiated the likelihood of care provision.
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Figure 3-4-2a Proportion of reported provision of care/help to parents

Figure 3-4-2b Proportion of reported provision of care/help to parents-in-law
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Among regions, those in Shirakawa show the least likelihood of providing care/
help to parents. This is a somewhat unexpected finding because Shirakawa city is a rural forestry city with the highest share of traditional three-generation households, and
was expected to be most influenced by traditional norms of gender roles. We should
further investigate the findings in connection with the availability and utilization patterns of formal care service across regions, since support exchange among family
members is not simply private but is closely related with public services to address the
needs of families.
SHARE reported limited information on care/help provision to parents, and the
statistics are not provided stratified by gender. Thus, we could not discuss whether the
gender role difference observed in JSTAR is similarly observed in SHARE countries,
especially in Mediterranean countries with a strong family tradition. At least, however,
those in the 50s and 60s are specifically exposed to the elderly care burden as we have
also observed in the JSTAR case.
3.4.3 Receipt of Personal Care
Older people receive personal help from within and outside family members as informal and/or formal care. As seen in Chapter 2, only a small portion of the JSTAR sample suffers limitation in activity of daily life (or ADL) such as dressing, washing and
bathing, and going to the toilet. Figure 3-4-3 represents the share of those who receive
help in personal care, housekeeping, and instrumental activities such as preparing official document during the past 12 months, the share of those who have limitation in
ADL, and that of those who receive personal help of any type (formal and informal)
for ADL during the past 12 months.

Figure 3-4-3 Proportion of those who receive care/help
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First, we observe that the share of those with ADL limitation and that of those
receiving personal help increases gradually with age. While the SHARE book found
a steep slope after age 75, which is not available in JSTAR, the pattern up to 75 is
observed commonly in Japan and European countries. We notice that the share of
those receiving any type of help and personal help specifically for ADL is consistently
lower in Japan than in European countries. The proportion of those persons receiving
personal care for ADL is close to 30% in the 70s in SHARE while it is only less than
10% in the 70s in Japan.
We cannot simply determine whether the share of receiving help exceeds the share
of those with “severely limited” function, as SHARE observed, because the SHARE
report does not define “severe limitation” in the text, so comparative analysis with
JSTAR is not possible. JSTAR shows that the share of those receiving any help is
larger than that of those reporting ADL limitation in their 50s, which is somewhat
compatible with SHARE findings. However, the share of receiving help and that of
having ADL limitation is close in the 60s and 70s. Even so, the share of receiving
help for ADL is smaller than that of reporting ADL limitation. Thus, even with ADL
limitation, JSTAR respondents tend to ask help with housekeeping and/or instrumental
activities (e.g. withdraw money and prepare official papers, etc.) rather than help with
personal physical care per se.
It is worth noting that females are more likely to receive help than males, and are
more likely to report ADL limitations, but less likely to receive help for ADL. Whether
females tend to over-report their physical limitation, or females have less access to
help for ADL is an important and interesting question for further research because
policy implications should be quite different.
The observations above require us to reconsider the presumed Japanese family
tradition and norms in which Japanese are very likely to provide personal care for older
family members. However, this pattern might not be uniform across households since
care giving is not an easy task and poses large physical and mental burdens. Naturally,
the next question is who provides personal care. This issue is also associated with living arrangements. Although we should explore those issues further, a small number of
those who need personal care in the JSTAR sample at this stage prohibit meaningful
statistical comparison across household types, caregiver characteristics, marital status,
and regions. Detailed analysis should be conducted in follow-up studies where a larger
number of respondents are expected to become in need of care.
We also acknowledge that support and exchange in the case of single-member
households is a crucial policy issue in welfare states with aging populations. In Europe, whether welfare states will be successful in the twenty-first century is thought
to depend on both acknowledgment of changing family structures (Esping-Andersen
2003). We had only 11 respondents who have ADL limitation and in a single household, and among them, five actually receive help from family living in a separate
household, non-family community members, and others. Further follow up survey in
JSTAR and SHARE will provide an unusual opportunity to address exchange and support both within and between households simultaneously, relating them with social
policies in an international perspective.

178 JSTAR first results

Japanese Study of Aging and Retirement

3.4.4 Conclusions
• Non-monetary support exchange takes a variety of forms such as giving personal care, helping instrumental daily activities, or simple contact to share socioemotional
support. JSTAR and SHARE explore how the pattern of support exchange is shaped
across different cultures and norms of the family.
• The pattern of provision of care to fragile parents shows a striking difference
across age, gender, and region. The results from the first wave of JSTAR clearly suggests that the traditional family system and norms that value a lineal relationship are
still influential and put the burden of elderly care unevenly on females.
• In contrast, females are more likely to receive help than males, and are more
likely to report ADL limitations, but less likely to receive help for ADL. Whether females tend to over-report their physical limitation, or females have less access to help
for ADL is an important and interesting question for further research.
• To overcome the limitation of cross-sectional data, further follow up in JSTAR
and SHARE are indispensable to further investigate exchange and support within and
between households for international social policy discussion.
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3.5 Financial Transfers and Inheritance/Bequest
3.5.1 Introduction
Following the previous subsection dealing with nonmonetary transfers, here we examine mutual exchanges among family members in terms of monetary transfers. Monetary transfers also have a variety of forms including direct support in cash/gifts, and
indirect support such as donors paying a third party on behalf of the recipient. This
subsection deals first with financial transfers on a regular basis and uncovers a large
amount of monetary transfer through inheritance and bequest from older to younger
generations, or vice versa.
As in European countries, in Japan, most recent policy debates on social security
treat older people as “receivers” of financial transfers. To be sure, under the pay-asyou-go pension program, a larger proportion of aged persons relies on pension as their
single source of income and therefore puts a substantial financial burden on younger
generations. These elderly people incur further social burden because they are more
likely to consume a larger portion of health recourses. However, as the SHARE report pointed out, older people as “givers” of financial resources are largely ignored
in policy debates, despite the fact that older people often help their children through
financially difficult periods or transfer wealth or leave bequests to younger generations
that help them shape a majority of wealth. These facts should be treated seriously in
the debate on tax policy and other economic planning in an aging society. SHARE and
HRS have provided a rich data source on this aspect of economic transfer between
younger and older generations, and JSTAR now joins the international academic debate on this issue.
There has been tremendous volume of theoretical models and empirical studies
on inter-generational transfers. One school argues for risk sharing within the family,
and explores insurance mechanism through mutual transfers across generations (i.e.
Altonji, Hayashi, & Kotlikoff 1992; Hayashi, Altonji, & Kotlikoff 1996; both of which
used US data). The quantitative importance of financial transfers across generations
was also confirmed and some studies have revealed their consequences for capital accumulation and wealth inequality over generations. The bulk of private money transfer
between generations occurs inter vivos—in other words, from living family members
and not in the form of inheritance wealth (Arrondel & Masson 2001). Altonji, Hayashi,
and Kotlikoff (1997) used the Panel Study of Income Dynamics (PSID) to test whether
inter vivos transfers from parents to children is motivated by altruism. Their results
rejected the altruism hypothesis.
Even though Japan has a very large proportion of aged persons, there has been little empirical research on financial transfers within and across families and their implications. Hayashi (1995) is an exception to examine altruism among extended families
in Japan. Private inter-generational transfer is closely related with public policy, such
as social security, redistribution, and tax policies. Since these policies are expected
to play a role complementary to intergenerational solidarity, research on financial
transfers within and across families is quite relevant for policymakers. Obviously, the
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main reason of under-investigation on this important policy issue is a lack of data to
examine the topic. JSTAR will provide the first opportunity for researchers to explore
financial transfers and risk sharing within/across families in Japan.
JSTAR provides several variables related to private money transfer. First, the survey asked a respondent whether she/he has given or received monetary transfers for
living expenses including food during the past twelve months and, if so, whether it
was on regular basis. The interview also asked the amount of monetary transfer and
receiver/donor of the transfer. We should keep in mind, however, that the way these
questions are asked is different between JSTAR and SHARE. A conventional questionnaire would ask about the transfer amount excluding shared housing or food, which
was exactly what JSTAR adopted in its interview questionnaire, while SHARE includes material gifts and indirect transfers such as payments for medical care or insurance, schooling, or a down payment for a home (loans were not included). In contrast,
SHARE excludes any transfers worth less than 250 euros. In addition, SHARE asked
regarding all transfers including those on an irregular basis with information about
their motives, though JSTAR focuses strictly on monetary transfers on a regular basis
without asking their motivation. In this section, we first focus on the transfer on a
regular basis and will explore inheritance and gifts, which take place irregularly, in the
next subsection.
3.5.2 Monetary Transfer on Regular Basis
In JSTAR, 10.5% of respondents answered that they received direct money transfer
from outside their household by the time of the interview (Figures 3-5-3-1a and 3-5-31b). The number seems much higher than those reported in SHARE countries. Since
SHARE ignored transfers of less than 250 euros, we cannot simply compare the results
here.

Figure 3-5-3-1a Proportion of those who received regular monetary transfer in the past 12
months, by age, gender, and municipality
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Figure 3-5-3-1b Proportion of those who received irregular monetary transfer in the past
12 months, by age, gender, and municipality

The proportion of those receiving money transfer from parents and parents-in-law
is dominantly seen in those aged in the 50s (4.1%), and virtually none in aged 60 and
over (Figure 3-5-4-2a). Instead, the proportion of those receiving transfer from children goes up from 7.5% in the 50s to 9.3% in the 70s (Figure 3-5-4-2b). We can also
see that females are more likely to receive money transfer from outside the household,
which may be partly related to limited job participation and income source among
females. Gender difference in the likelihood of receiving monetary transfer, however,
remains significant even after adjusting for age, educational attainment, equivalent
household income, and job status. Those with lower educational attainment and lower
equivalent household income are significantly more likely to receive money transfer
(not shown in tables. Odds ratio: 1.72[1.32-2.25] for education, 2.05[1.60-2.62] for
equivalent household income). Across municipalities, those in Kanazawa and Sendai
are more likely to receive money transfer, and those in Takikawa and Shirakawa are
the least likely. This cross-regional difference remains significant even after adjusting
for age, gender, education, income, and employment status. Thus, the difference may
be related to regional difference in the pattern of risk sharing among family members,
which would deserve a closer investigation. In contrast, no clear pattern is observed
for monetary transfer from non-family members (Figure 3-5-4-2c).
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Figure 3-5-4-2a Proportion of those who received monetary transfer from parents/siblings in
the past 12 months, by age, gender, and municipality

Figure 3-5-4-2b Proportion of those who received monetary transfer from children/grandchildren
in the past 12 months, by age, gender, and municipality
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Figure 3-5-4-2c Proportion of those who received monetary transfer from non-family members in
the past 12 months, by age, gender, and municipality

Giving direct money transfer to outside the household is seen in 9.8% of JSTAR
respondents. The proportion is larger in the 50s (13.7%), then decreases as respondent’s age goes up: 7.7% in the 60s and 7.0% in the 70s (Figures 3-5-5a and 3-5-5b).
Among those in their 50s, 3.9% reported money transfer to parents or parents-in-law
(Figure 3-5-6a), and 9.9% to children (Figure 3-5-6b). Among those in their 70s, the
corresponding numbers are only 0.6% to parents and 6.1% to children. Thus, those in
their 50s are most obliged to give money transfer to other family members. Gender
difference that we have observed in incoming transfer is not as obvious as in the case
of outgoing transfer. In the 50s, males rather than females are more likely to make
money transfer to outside the household. Those with lower education and lower income are less likely to make money transfer out (not shown in tables). Another interesting finding is the regional difference: those in Shirakawa and Takikawa are more
likely to make money transfer outside the household compared to those in Sendai and
Kanazawa, which is reverse in the case of incoming transfer. A plausible explanation
might be that those in rural farming/forestry towns have family members, presumably
children who are students or young adults, who work or study in cities where housing
and living costs are more expensive than in rural towns, and the children may have
larger needs for financial assistance from their family. In contrast, no clear pattern is
observed for monetary transfer to non-family members (Figure 3-5-6c).
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Figure 3-5-5a Proportion of those who gave regular monetary transfer in the past 12 months, by
age, gender, and municipality

Figure 3-5-5b Proportion of those who gave irregular monetary transfer in the past 12 months,
by age, gender, and municipality
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Figure 3-5-6a Proportion of those who gave monetary transfer to parents/siblings in the past
12 months, by age, gender, and municipality

Figure 3-5-6b Proportion of those who gave monetary transfer to children/grandchildren in
the past 12 months, by age, gender, and municipality
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Figure 3-5-6c Proportion of those who gave monetary transfer to non-family persons in the
past 12 months, by age, gender, and municipality

3.5.3 Inheritances and Bequests
In the rest of this subsection we will examine the prevalence of inheritances and bequests and their contribution to asset accumulation among Japanese elderly. Inheritances and bequests are surely one of the largest components of wealth formation. It
is the major source of intergenerational wealth transmission in Japan. The SHARE
book shows that most people receive bequests from parents and other relatives before
they leave the labor market. SHARE also found that intergenerational transfers are
potentially a major economic resource during retirement. In the European context, this
fact often attracts concern among policymakers regarding expanding wealth inequality
through intergenerational wealth mobility. The intergenerational wealth transmission
may also affect the early retirement decision, especially for more productive individuals. While the latter is scarce in the case in Japan, the intergenerational transmission of
wealth is closely related to the inequity issue and makes one of the most serious social
problems in modern Japan. Thus, in-depth research on the intergenerational wealth
transmission would provide relevant information for a variety of public policies regarding taxation and redistribution.
While JSTAR is not the first to provide information on inheritances and bequests
in Japan, such data has been very scarce and only partial examination was possible.
However, JSTAR collects data on the amount of inheritance and bequests which a respondent has already received and that which he expects in the future as well as those
which he will leave. Together with a in-depth information on family structure and
economic, social, and health status, JSTAR will enable us to explore determinants and
consequences of inheritance and bequests in a way comparable with other developed
countries including the SHARE countries.
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JSTAR has in common with SHARE questions about inheritance and bequests,
but the way of inquiry is slightly different. JSTAR asks a respondent whether he has
received inheritance or bequests regardless of the amount and, if so, the total amount
of receipt to date and from whom he received the bequest. Since JSTAR asked the total
amount which a respondent has ever received, it does not ask regarding the timing of
receipt. SHARE asked whether a respondent (or his/her spouse) ever received gifts
or inheritance worth more than 5,000 euros in the form of money, goods, property, or
large gifts at least once and, if so, how much they were at that time and when they were
received. Both JSTAR and SHARE also asked a respondent whether he is expecting to
receive inheritance or bequest in future.
3.5.4 Received Inheritance and Individual and Regional Variations
According to the SHARE book, one third of the respondents are reported to have received gifts or inheritances often in the form of housing from parents, parents-in-law,
as well as aunts and uncles. The book also emphasizes considerable differences in the
prevalence and distribution of inheritances across SHARE countries. While the respondents in JSTAR are under the same circumstances of common laws and taxes, we
will observe substantial variations in inheritance and bequests across municipalities.
Figure 3-5-7a shows the proportion of those who have ever received inheritances/
bequests by age, gender, and region. The overall prevalence of having received inheritances is 30.6% for males and 20.8% for females. These numbers are relatively lower
than those in SHARE where about one third of all households have ever received such
a transfer. In Europe, Spain, the Netherlands, and Austria are the countries with the
lowest prevalence (below 25%) and Japan’s prevalence is about the same as the lowest in Europe. The distribution of transfer amounts shows that the medium was JPY5
million .
Comparison across gender and municipality tells that the proportion is the largest in Shirakawa for males and in Kanazawa for females. While the proportion for
females is close to 20% in all municipalities, we see a larger disparity for males. The
gap between the highest (Shirakawa 44.4%) and the lowest (Takikawa 24.7%) is close
to 20%. In contrast, females in Shirakawa have the lowest proportion of ever having
received inheritances (15.2%), and those in Kanazawa showed the highest (27.3%).
This clearly suggests that gender difference in inheritance receipt is closely associated with the strength of the traditional family system that values male lineage and
transmission of wealth to the eldest son. Figure 3-5-7b endorses such interpretation.
Shirakawa males show the largest proportion of receiving inheritances from parents in
any age strata.
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Figure 3-5-7a Proportion of those who have ever received inheritance, by age, gender, and
municipality

Figure 3-5-7b Proportion of those who have ever received inheritance, by age, gender,
municipality, and source
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The SHARE book shows that one fifth of all households have received small
inheritances (between 5,000 and 50,000 euros) which are predominant in Sweden and
Denmark, and only 10% have received inheritances larger than 150,000 euros, which
is predominant in Switzerland, Germany, and also Italy. The SHARE book discusses
two possibilities to account for large cross-national differences in bequests. One is
cross-national differences in gifts and inheritance taxes, which is irrelevant for the
disparity across municipalities in Japan. When decomposing the shares based on the
amount of inheritances and bequests, the share of those who have received less than
JPY5 million does not vary substantially across gender or municipalities. The difference comes from the share of those who have received more than JPY5 million. The
share of respondents having received more than JPY15 million is larger in Kanazawa
and Sendai but smaller in Takikawa.
Household wealth consists of accumulation of savings from earned income (lifecycle wealth) and receiving gifts or bequests. This issue is particularly important in
terms of intergenerational wealth transmission. While there is a large volume of empirical evidence in the US, there is relatively scarce research in other countries (Davies
& Shorrocks 2000). Examining the case of Japan might be attractive for researchers
since Japan has one of the highest household savings and wealth accumulation among
elderly households. As the SHARE book warns, however, we have to overcome some
measurement issues because inheritances and gifts are likely to be underreported and
the reported ratio of inherited to total wealth is probably just a lower bound.
3.5.5 Inheritance and Bequest Expectations
Finally, we examine expectations concerning future inheritances and bequests. While
about 20% of the respondents in JSTAR has already received a large gift or inheritance, younger respondents whose parents are still alive will expect to receive (further) inheritances in the future. This may be especially the case for Japan where the
prevalence of gifts and inheritances are lower than in European average. The lower
prevalence might be explained partly by the longer life expectancy in Japan. In addition, many wealthy households expect to leave sizeable bequests to their heirs. This
is particularly the case for Japanese elderly since wealth level for Japanese elderly is
higher than international standards.
JSTAR asks the respondents whether they expect to have a chance to receive any
inheritances in the future. If there are multiple expected inheritances, a respondent is
asked to answer about the largest one. While SHARE has the same question with limits for bequests to the next ten years, JSTAR does not confine the time span. Among
JSTAR respondents, 8.8% answer that they expect any inheritances in future, and three
fourths of them are in their 50s. There was no gender difference. Those in Sendai and
Kanazawa are more likely to have expected inheritances in future (about 12%). The
likelihood of expected inheritance receipt in the future decreases over age. As is expected, the likelihood has a strong and significant interaction with living arrangements
with parents. Among those with living parents, the female gender, lower education,
and lower equivalent household income are independently and significantly associated
with lower likelihood of expected inheritance receipt in the future, after adjusting for
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age, municipality, and marital status. However, among those without living parents,
the female gender is associated with higher likelihood of expected inheritances. Education and household income are not significant in this case. Thus, the former case
clearly suggests the transmission from parents to sons, and fixed social strata of wealth
formation. The latter case seems to be more free from the traditional lineage family
system, and may need further investigation.
3.5.6 Conclusions
• JSTAR provides detailed description of monetary transfers across generations
that may help the policy and research on risk sharing among/across families.
• Those in their 50s are most likely to receive monetary transfer from outside of the
household, and at the same time most likely to give transfer to outside the household.
Thus, those in their 50s are most exposed to financial burdens of monetary transfer.
• Those in rural areas are more likely to receive monetary transfer, and those in
rural areas are more likely to give transfer, suggesting that higher living cost in rural
life may shape the pattern of monetary transfer across families.
• Inheritance transfer is more likely to be reported among males and those in rural
areas with a stronger family tradition. Among those with living parents, the expected
inheritance in future may explain wealth formation stratified by socioeconomic status.
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3.6 Quality of Employment and Well-Being
3.6.1 Introduction
Together with financial incentives and health status, quality of employment may be
closely associated with the decision regarding labor participation, especially among
older people. As seen in Chapter 4, Japan enjoys the highest labor force participation
rate among the industrialized countries. In contrast, early retirement is a major policy
challenge in many European countries and puts substantial pressure on social security
and health policies (Brugiavini 2001). A natural question is whether the quality of employment is higher in Japan than in European countries and how the disparity, if any,
accounts for the large difference in labor force participation rate between Japan and
Europe.
There are two channels of quality of employment that affect retirement decision:
those that are direct and those that are indirect. The direct channel is that poor quality
of work, high ergonomic exposure and physical work load, as well as mentally/cognitively stressful working conditions, e.g. high work pressure, monotonous tasks, poor
incentives, and elevated job instability encourage premature departure from working
life (Mein et al. 2000). On the other hand, the indirect channel is that stressful working
conditions contribute to poor health, which may result in premature retirement (Ostry
et al. 2003; Schnall et al. 2000). In Europe, job stress was identified as a risk factor for
myocardial infarction (Karasek et al. 1988; Chandola et al. 2008), depression (Wang
et al. 2008), and other health outcomes among the working population. In Japan, job
stress was also identified as a risk factor of depression (Tsutsumi et al. 2001a) and absenteeism (Kondo et al. 2006).
There are two major theoretical models on work stress, and SHARE provided
a good chance to examine those models on retirement decision in an internationally
comparable way. The first one is the demand control model (Karasek et al. 1998; Karasek and Theorell 1990). This model identifies stressful work conditions by profiling
work demand and decisional latitude. Work demand is measured as amount of work
demanded, and the degree of ergonomic exposure and time pressure. Decisional latitude refers to the degree with which a worker can exercise autonomous decision on
the way the job is done. This model predicts that if job demand relatively exceeds job
control, it makes a stressor in the working condition. The demand control ratio is used
as a summary score to depict the degree of stressful conditions, and it is known to vary
across job types and job hierarchy. For example, administrators are characterized with
high demand and high control, and consequently have a low demand-control ratio,
while blue collar workers tend to have high demand and low control, leading to a high
demand-control ratio. The theory also predicts that social support that a worker enjoys
from his peers and supervisors buffers the impact from stress.
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The second major model on job stress is the effort-reward imbalance model
(Siegrist et al. 2004). Effort is a concept similar to job demand, and refers to the effort
that a worker has to pay to finish an assigned task. Reward can be monetary (e.g. paid
salary), or non-monetary (reputation, esteem, career prospects, opportunity for skill
acquisition, and job security). The theory claims that an imbalance between efforts and
rewards leads to stress-evoking conditions. Siegrist also argues that the third concept
named “over-commitment,” or an individual worker’s property spent and low rewards
received in return (money, esteem, career prospects, job security), adversely affects
health.
This subsection employs a measurement similar to that employed in the SHARE
book and performs a comparative study on quality of work between Japan and Europe.
In what follows, we explore the prevalence of poor quality of employment across respondents’ demographic and socioeconomic status, including job status and type. We
then examine the relationship between quality of employment and self-reported health
conditions such as self-rated health and depression.
3.6.2 Quality of Employment: Measurement
To measure health-related stressful work, a short battery of items derived from the
Job Content Questionnaire (JCQ) measuring the demand-control model (Karasek and
Theorell 1990) and from the Effort Reward Imbalance Questionnaire (ERIQ) measuring the effort-reward imbalance model (Siegrist et al. 2004) was included in both
SHARE and JSTAR interviews in an almost comparable manner. Both JCQ and ERIQ
have been translated and validated in Japan (Kawakami et al. 1996; Tsutsumi et al.
2001b). The original version of JCQ contains 49 items which are categorized into
three sub-domains: demand, control, and support. On the other hand, ERIQ contains
46 items, which are also divided into three sub-domains: efforts, rewards, and overcommitment.
SHARE did not adopt a full scale JCQ and ERIQ questions presumably due to
space limitation. Instead, SHARE selected items on the basis of factor loadings on
respective original scales. Accordingly, SHARE includes 2 items for demand/efforts
(physical demand and time pressure), 2 items for control (job discretion and skill opportunity), and 5 items for rewards (support, respect, monetary reward, job advancement, and job security). In addition, 1 item asks regarding job satisfaction. In JSTAR,
we adopted the same set of items for comparative purposes, except for skill opportunity and job advancement.
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The demand control ratio is obtained by the average score of job physical demand
and time pressure divided by the score for job discretion. The effort reward ratio is
computed by the average score of job physical demand and time pressure divided by
the average score of support, respect, and monetary reward and job security. Following SHARE, values of effort-reward ratio greater than 1.0 were defined as indicating
an imbalance between high effort and low reward, whereas values equal to or lower
than 1.0 were defined as indicating a balanced state, i.e. no stressful work conditions.
SHARE defined “high quality of work” in terms of “high task control” by tertiles of
sum of 2 items on job discretion and control. Since JSTAR only had a single item on
job discretion, we re-categorized 4 response categories of the item to make a comparable category of task control tertiles. In this JSTAR report, a response of “strongly
agreed” and “agreed” indicates low quality of work (or low job discretion), “disagreed” as medium, and “strongly disagreed” as high quality of work. The data of this
analysis are restricted to the respondents who are aged between 50 and 65 and still in
regular employment or self-employed at the time of the interview.
The SHARE report categorized countries with more than 50% of all respondents exhibiting effort-reward imbalance (>1.0) as a country with very poor quality of
employment. In countries with a percentage of imbalance ranging from 30% to 40%,
the country was considered to be of medium or fair quality of work. Those countries
with the prevalence of imbalance below 30% were considered as that of high quality
of work. Table 3-6-2a shows the distribution of effort-reward ratio by municipality.
In JSTAR, the prevalence of those with effort reward ratio >1.0 ranged 20-28% in 5
municipalities. Thus, if we follow the criterion of SHARE, Japan, like the Netherlands
and Switzerland, should be categorized as a country with high quality of work. Table
3-6-2a also shows the prevalence of low quality of work in terms of effort reward ratio
>1.0 by demographics and educational attainment across cities. The share of low quality of work was significantly low in Takikawa, and the difference across municipalities
still remains significant even after age, gender, educational attainment, and equivalent
household income were adjusted for.
Figure 3-6-2 shows the distribution of another dimension of job quality, task control, by municipality. Two things should be mentioned about this figure. Firstly, the
share of “low quality of work,” or the lowest level of task control is about 40%, which
is somewhat closer to the situation in Italy and Germany where a medium level of control was observed. Thus, in terms of task control, Japan is not categorized as a country
with a high quality of work. Secondly, the share of lowest level of task control is the
largest in Shirakawa and Takikawa, rural farming and forestry towns, and the smallest
in Adachi, a metropolitan city. The share of the highest level of task control is higher
in Adachi and Sendai, again both metropolitan cities, and the smallest in Takikawa.
Since the difference across municipalities might be due to difference in demographic
and socioeconomic status, Table 3-6-2b shows the prevalence of low quality of work
stratified according to gender, age, educational attainment (less than compulsory education or over), and employment status for each municipality. This difference across
municipalities still remains even after adjusting for age, gender, educational attainment, and equivalent household income.
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Table 3-6-2a Prevalence (%) of “Low Quality of Work” in terms of Effort-Reward Ratio >1.0			

			
						
		
Sendai
Kanazawa
Takikawa
Shirakawa
N		
380
471
190
340
Gender						
Male
27.6
23.8
17.9
32.6
Female
24.1
19.1
23.1
20.4
Age						
54-59
28.5
22.6
22.6
28.7
60-65
19.8
19.4
15.2
27.7
Educational attainment						
Low
25.7
30.0
25.8
36.4
High
26.3
20.0
18.9
23.0
Equivalent income						
Low
32.0
23.1
20.8
33.3
High
19.8
18.6
15.5
24.4

Adachi
363
26.0
23.9
23.4
28.8
37.8
21.8
31.0
21.9

Figure 3-6-2 Distribution of task control, by municipality
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With regard to effort-reward imbalance, low quality of work is significantly more
prevalent among employees with low education and low equivalent household income, which was similarly seen across municipalities. Males are more likely to be
in low quality of work compared to females, which was unique compared to SHARE
findings, where no consistent gender differences were observed. Although differences
across age groups were not consistent in SHARE, JSTAR subjects showed that older
respondents are less likely to face low quality in work conditions, which can be explained by the healthy worker effect among older workers who could continue to work
at their ages. Adachi was the exception where older respondents show the larger share
of low quality of work compared to younger respondents.
When comparing these differences in quality of work with respect to task control,
a different situation appears as the SHARE report also found. Lower education and
lower household income are more drastically associated with low quality of employment, if compared to the effort-reward imbalance. Moreover, older respondents are
more likely to engage in a low quality of work, which is contra to the healthy worker
effect as we have seen in the case of effort-reward imbalance. Furthermore, the prevalence of low job control is significantly higher among females. These findings are quite
similar with those in the SHARE report, and may imply an important cross-country
lesson on the dimension of job quality and its relationship with a worker’s demographic/socioeconomic status.
Table 3-6-2b Prevalence (U%) of “Low Quality of Work” in terms of Low Job Discretion		

			
						
		
Sendai
Kanazawa
Takikawa
Shirakawa
N		
383
485
192
342
Gender						
Male
44.7
36.3
42.5
41.9
Female
31.4
39.9
50.6
57.5
Age						
54-59
41.8
35.6
44.4
45.7
60-65
34.4
43.9
48.5
53.0
Educational attainment						
Low
37.1
42.5
61.3
49.0
High
40.0
37.0
42.9
46.0
Equivalent income						
Low
38.1
42.3
44.4
55.7
High
39.7
35.1
44.7
39.1
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30.9
35.2
32.0
34.5
32.9
32.8
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3.6.3 Strong Association between Quality of Employment and
Well-Being
The third question concerns the frequency and strength of associations between quality of employment and well-being, as measured by level of self-rated health and mental health status. As in Chapter 2 section 5, here again we rely on self-rated health
measured in a single US version Likert scale, and dichotomize it into good health
(very good or better) and poor health. Although SHARE adopted EURO-D for comparative purpose across European countries with different measure of depression, we
used CES-D and dichotomize responses into “Yes” (CESD score >=16) and “No.”
Tables 3-6-3 and 3-6-4 depict the distribution of “poor quality of work” by the
strata of self-rated health and depressive status. As was seen in SHARE and previous empirical studies (Marmot & Siegrist 2004), JSTAR also found statistically a significant difference in quality of work conditions according to self-related health and
depression status. Even after adjustment for age, gender, educational attainment, and
municipality, poor quality of work condition remains significantly related to poor selfreported health status. Since this is a cross-sectional observation, however, we could
not identify any causal relationship at this stage. As already discussed in Chapter 2, it
may be due to health selection (poor health status leads to downward social mobility
and higher likelihood of job with poor quality) or due to social selection (poor quality
of job leads to poor health outcomes). Since both the quality of work and self-reported
health status are strong predictors of retirement decisions, follow-up surveys and subsequent panel data are indispensable to tackle how work conditions and health affect
and are affected by each other, and how they lead to the likelihood of job participation.
Table 3-6-3 Prevalence (%) of "Low Quality of Work" in terms of Effort-Reward Ratio>1.0		

			
						
		
Sendai
Kanazawa
Takikawa
Shirakawa
Self-rated health						
Bad
35.5
24.0
21.3
34.8
Good
20.0
19.5
19.1
25.2
Depression (CESD>16)						
Yes
41.4
25.4
20.7
33.3
No
22.7
20.5
18.8
27.3
Table 3-6-4 Prevalence (%) of "low quality of work" in terms of low job discretion

Adachi
27.0
23.5
32.8
23.2

			

		
		
Sendai
Kanazawa
Takikawa
Shirakawa
Self-rated health						
Bad
40.7
38.6
39.5
42.4
Good
39.5
37.3
50.0
49.6
Depression (CESD>=16)						
Yes
42.4
39.7
43.3
52.3
No
39.7
37.5
45.8
46.4

Adachi
37.5
28.9
32.2
32.1
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3.6.4 Conclusions
• Quality of employment in terms of (im)balance between perceived effort and
reward was observed similarly in JSTAR as was seen in Northern European countries
with “high quality of work.” Quality of employment in terms of task control, however,
was as poor as that of medium-fair level countries. Our results may raise a question
as to which measure expresses which aspects of job quality in cross-country comparison.
• Quality of employment is strongly associated with socio-economic status (educational degree) in JSTAR as was true in almost all SHARE participating countries.
• Quality of employment is strongly associated with self-reported well-being,
again as was also observed in all SHARE participating countries: lower quality of employment goes along with higher prevalence of poor self-rated health and depression.
Since job environment and quality of work is a strong predictor of a worker’s health,
longitudinal observation and further investigation are required to identify the impact of
job conditions and health on job participation among Japanese and European elderly,
a subject which deserves high policy priority in our aging society.
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3.7 Quality of Life and Well-Being
Achieving a good quality of life in one’s later life stage is a societal ideal in our aging
society. How to assess the quality of life, however, is not straightforward, since the
construct of “quality of life” is apparently multi-faceted. Widely used “generic quality
of life” measures, such as Medical Outcomes Study Short Form 36 (or SF36) actually
measure physical and mental functioning. The WHO Quality of Life scale includes
happiness and life satisfaction. Since determinants of happiness and satisfaction are
broad and vague, the usefulness of the scales may be limited in policy planning and
evaluation.
The English Longitudinal Study of Ageing (ELSA) includes a quality of life
measure called CASP-19 (Hyde et al. 2003). The scale has been developed to assess
4 constructs hypothesized to compose basic needs of human life: control, autonomy,
self-realization, and pleasure. SHARE also adopted a derived scale CASP-12, which
was a shortened version of CASP-19 based on a result of secondary factor analysis.
The recent SHARE book reports that the score of CASP-12 is highly correlated with
socioeconomic and health status across participating countries, and that the average
score showed the North-South gradient across Europe.
In the first wave of JSTAR, we chose to give up including CASP-19 because the
scale needs rigorous cross-cultural adaptation and subsequent scale validation. The
concept of autonomy and control is not self-evident across cultures. As Markus and
Kitayama (2003) show in their studies on cross-cultural psychology, American and
European people have a sense of self-focused agency, while East Asians including
Japanese tend to perceive the sense of agency in the context of social relationship with
surrounding others. Currently, an independent study on cross-cultural adaptation of
CASP19 is to be conducted with a small sample of Japanese elderly other than JSTAR
respondents. In this study, we also adopt an additional set of psychological well-being
such as sense of coherence (Antonovsky 1987; Togari et al. 2007). In the second wave
of JSTAR, these measurements will be newly administered to the JSTAR respondents,
and the data will provide another unique opportunity of cross-cultural comparison in
psychological well-being and life achievement in later life among Japan, the UK, and
SHARE countries.
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4.1 Labor Force Participation of the Elderly in Japan: Unique Position
4.1.1 Introduction
The speed of aging in Japan is unprecedented in industrialized countries. Combining the longevity of the population with a historically lower birth rate, there have
been serious concerns and policy debates on the decline of the labor force in the
future and its negative effect on long-term economic growth. In a most recent quasi-official estimate of future demographics, the labor force aged 20 to 59 will decline from 55.85 million in 2006 to 48.16 million in 2030 (13.8% decline). See
National Institute of Population and Social Security Research (NIPSSR) (2008).
The most feasible solution to compensate for the decline in labor force participation is to encourage more workers to be in the labor force and to remain there longer. It
is often asserted that the most effective policy is to stimulate female and elderly labor
supply. Allowing more immigrants to work in Japan should be considered as well.
Japanese workers are already in the labor force longer than those in most of the
other OECD countries. OECD (2004) shows that the effective retirement age, which is
defined as the average age at which workers aged 40 or above retire, is 70 and 66 years
old for Japanese males and females, respectively, for the 1997-2002 period. Those figures are the second highest among the OECD countries. It is vital we keep the current
high level of labor force participation among the elderly group in the future. Thus it is
important for Japan to understand why Japanese elderly tend to stay in the workforce
longer than their counterparts in OECD countries. The answer may also offer hints to
other countries suffering from declining labor force as to how the labor force participation could be raised.
We believe that examining retirement behavior by the Japanese elderly offers opportunities to draw useful lessons for other industrialized countries that have witnessed
increase in longevity and at the same time prevalence in early retirement. Research on
retirement behavior in Japan has international policy implications.
While economic and social activities including retirement decisions of the elderly
are debated, especially in the context of pension reform in Japan, they are not based on
the quantitative studies assessing what accounts for the late retirement among the elderly in Japan. Relative health, low savings, and low pension income could all contribute to later retirement. Some of the larger firms provide job opportunities at the related
companies after retirement from the company. This institution itself may contribute
to later retirement. If a worker's elderly parents need to be cared for, he or she may
decide to switch jobs to increase flexibility of time and in some cases may induce early
retirement. Compared with other married couples in other OECD countries, Japanese
couples may plan to do things together less after retirement, which could contribute to
later retirement. Also, work may be regarded not only as the means to earn a living but
in Japan it may be regarded also more as a way to fulfil the objective of life. Quantitative assessment of all these and other factors would require comprehensive data which
cover many aspects of the elderly’s life and views. JSTAR is exactly such a data set.
In other countries a volume of economic research has explored the determinants
of retirement by emphasizing the role of economic incentives embedded in social se-
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curity and pension systems (See Gruber and Wise 1999, 2004). In Japan, Abe (1998),
Iwamoto (2000), Ogawa (1998), Oishi and Oshio (2000), Oshio (1997), Oshio and
Oishi (2004), Oshio, Shimizutani, Oishi (2008), Seike (1991), Takayama et al. (1990),
Yashiro and Nikami (1996), and Yashiro and Oshio (1999) study the relationship between the generosity of the pension plan and the labor supply of the elderly and show
that an elderly person with larger social security wealth is more likely to exit the labor
force in Japan. But the effects attributed to pension may be underestimated partly due
to larger firms' institutional arrangement, for example. As discussed above, there are a
multitude of other factors than the pension generosity we need to evaluate.
Clearly, in order to analyze these issues, we need data on labor status as well as
their economic, social, health, family conditions, and preferences for leisure and time
discounting. While there are some data sets to include some related variables in Japan,
all previous works suffer from lack of a comprehensive data set on variables related to
the retirement decision in Japan. In addition, in order to examine the pathways to retirement, it is essential to make use of the panel data. A longitudinal sample will allow
us to examine dynamic change in labor status, i.e. transition from work to retirement,
and to evaluate policy effectiveness. JSTAR thus contributes to uncover what factors
really matter so that it can provide new scientific evidence on retirement behavior and
draw useful lessons for other countries.
4.1.2 Work Status
First of all, we focus on the self-reported current work status of the respondents, which
is elicited by presenting mutually exclusive categories. First, JSTAR asked a respondent whether he/she currently works at all. If a respondent does not work at all, then, he/
she is asked whether he/she is a job seeker and, if this is the case, the person is categorized “unemployed.” If a respondent is neither a worker nor a job seeker, then, he/she
is asked about the current status: retired, homemaking, sick or disabled, and other. As
a result, we distinguish six possible cases: “worker,” “retired,” “unemployed,” “homemaker,” “sick or disabled,” and “other.” In this subsection, we focus on workers and
retired individuals and group all other activities into “all other.”
Figure 4-1-1 illustrates some stylized facts. First, the share of workers declines
along with age. The share exceeds 50% for people aged 55-57 and it decreases to a
quarter for those aged 73-75. While this declining process is considered quite natural,
two interesting findings are obtained. One is that the declining pace of the share along
with age is not gradual. The decline is large between people aged 61-63 and aged 6466 and between those aged 67-69 and those aged 70-72. Although we need further
investigation, some thresholds like age 65 or 70 might affect the retirement behavior.
The other is that a quarter of those aged 73-75 is still categorized in “work.” This is
quite different from those in European countries. The SHARE book shows that the
“work” share is close to zero for persons aged 67 and over.
The second stylized fact is that the share of “retirement” is close to zero for people
aged 55-57 and those aged 58-60. The figure is on a gradual upward trend and reaches
close to 30% in persons aged 73-75. We should note that this share is much lower than
that in European countries. The SHARE book reports that the share of “retired” is
close to 80% for persons aged 65 and over.
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Figure 4-1-1 Self-reported economic activity by age

Third, the share of “all other” occupies less than 20% for persons aged 55-57 and
the figure increases to 50% for those aged 73-75. This shows that, when examining
retirement behavior, we should not rely on the dichotomy between “work” and “retirement” and take account of a variety of routes or pathways in transition from work
to retirement. Moreover, we should note that the share of “all other” is much more
dominant than European countries with about 20% of all the respondents in the similar
age range. This shows that it is more important to consider the intermediate retirement
process in Japan.
These results show a quite unique pattern of the elderly labor force participation
in Japan. We next ask what matters for the retirement behavior of Japanese elderly.
The possible candidates for those differences include institutional differences, social
norms, and other factors as discussed earlier. In what follows, we focus on three relevant dimensions of variability in economic activities, which is common to the SHARE
book: age, gender, and municipality, and then correlate with health conditions.
Figure 4-1-2 reports the share of workers by municipality-age-gender. Even within Japan, a municipality-level analysis uncovers the heterogeneity between region and
gender. For male workers, we find a different pattern across municipalities. While a
large decline occurs in 65+ across all five municipalities, Sendai experiences a steady
decline compared to Kanazawa, Takikawa, Shirakawa, and Adachi. In Kanazawa,
Takikawa, and Shirakawa there is not much decline until 60-64. Adachi is an outlier:
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Takikawa

Figure 4-1-2-1 Employment status: males

Takikawa

Figure 4-1-2-2 Employment status: females
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the “work” share is almost unchanged between persons aged 50-54 and those aged
60-64. The share declines sharply for those aged 65 and above but the level is higher
than that in other large cities. An overall decline in Sendai is the largest from more
than 95% for persons aged 50-54 to less than 40% for those aged 65+. Takikawa has
a similar pattern but the drop is attenuated as the workers' proportion is lower for the
50-54 category at about less than 90%.
For males, the SHARE book finds that, with the exception of Sweden, most countries experience a sharp decline of the workers’ proportion at age 60-64. This is similar
to the findings in Japan but the workers’ proportion for the 60-64 category is 20%60% higher for Japan. Another difference is that, as discussed above, the proportion of
workers above 65 is almost zero for the SHARE countries, whereas more than 35%55% work in Japan.
For women the “work” share is lower than for men, mostly because of the relatively large fraction of women who report their status as “homemaker.” This is the
same as the findings in the SHARE book. Sendai and Takikawa show a more gradual
decline of the workers’ proportion compared to those in Kanazawa, Shirakawa, and
Adachi where the sharper decline for the 60-64 category is observed compared to the
decline observed for the 55-59 category. For women, Adachi is not much different
from Kanazawa and Shirakawa, although we note the workers’ share is the highest in
Adachi for the 65+ category.
We find that the proportion of Japanese women working is comparable to the
northern European countries (Sweden, Denmark, and Germany) which have a higher
fraction of working women among the SHARE countries. Analogously to men, 6064 and 65+ categories have a higher fraction of workers in Japan than other SHARE
countries with the exception of Sweden where the 60-64 category has a comparable
workers fraction to that in Takikawa, Shirakawa, and Adachi. Even Sweden has almost
zero percentage women workers in the 65+ category.
The SHARE book suggests that difference across countries in self-reported work
status is largely attributed to difference in the pension policies and thus the pension
policies are considered as an important determinant of labor force participation decision of the elderly. In contrast, there is little variation in the pension program in Japan,
which suggests other factors, such as availability of job opportunities and difference in
industries, are responsible for the difference across municipalities.
Since these finding are based on self-reported work status, they need to be investigated further through hours worked, for example, which we now address.
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4.1.3 Work Status and Working Hours
We compare the “work” share of all people and that of people who work 15 hours or
more per week. This analysis corresponds to the distinction between full-time and
part-time workers in the SHARE book. Figure 4-3 shows that the share of persons who
work 15 hours or more per week is higher for men than women, which parallels the
share of self-reporting “work.” But the relative share of those who work 15 hours or
more per week to persons who identified themselves as a worker is about 90%, which is
common to gender and municipality. This observation suggests that the higher “work”
share compared to European countries is not accounted for by the different perception
of “work” between Japan and those countries. However, partial or gradual retirement
could be an important feature of the labor market in some countries including Japan.

Takikawa

Figure 4-1-3-1 Employment status: males

4.1.4 Work Status and Health Condition
Next, we turn to the relationship between self-reported employment status and individual health conditions. Figure 4-1-4 shows the distribution of actual work and retirement by confining the sample to the respondents in “good health.” Since self-reported
employment status is endogenously correlated with self-reported health status, “good
health” is defined on the basis of two indicators: (i) self-reported absence of limitations
in daily activities; (ii) self-reported “functioning,” i.e., counting zero limitations out of
14 daily activities (ADL and IADL), which are identical to the SHARE book analysis.
In order to compare the results with the SHARE book, we focus on three groups of
individuals defined in the same way: those who are self-reported working and are ac-
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Takikawa

Figure 4-1-3-2 Employment status: females

tually currently active, those who are self-reported retired and have no hours of work
(retired), and those who are self-reported retired but do some hours of work (retired
but work).
The results based on the first definition show a large variation in employment status across municipalities even when we confine the analysis to “healthy” persons only.
The share of “work” is relatively lower in Sendai and higher in Kanazawa, Shirakawa,
and Adachi, which is analogous to the results in Figure 4-1-2.
Shirakawa has a higher share probably due to the agricultural sector. It is interesting to see the high “work” share in Kanazawa compared to that in Sendai. We also see
the same pattern in the results based on the second definition. We note that the share
of “retired” among healthy persons is much lower than those in European countries,
especially compared to a strikingly high frequency of people with no limitations who
report themselves fully retired in Austria, France, and Italy.
This subsection provided a preview of the results based on the baseline data which
is cross sectional. One of the important lessons in the literature is that the determinants
of retirement behavior are complex and the nature of retirement process is dynamic.
The longitudinal data set after the second wave permit us to use the panel data to investigate the retirement decision among Japanese elderly. For example we can examine
whether one’s work status changes as an individual faces health shocks.
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Figure 4-1-4-1 Economic activity of healthy respondents

Takikawa
Takikawa

Figure 4-1-4-2 Economic activity of respondents whose ADL and IADL are zero
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4.1.5 Conclusions
• The Japanese elderly hold a unique position in retirement behavior. They retire
later than those in most OECD countries and keep high labor force participation rate.
• We see a large variation in self-reported employment status across municipalities under the same pension program. Other factors might be more responsible for the
different retirement behavior.
• Even among “healthy” persons, we see a large variation in the labor force participation.
• Further detailed analysis using longitudinal data is necessary to explore the determinants on the late retirement in Japan.
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4.2 Public and Private Pension Claims
4.2.1 Introduction
Pension benefit is a primary source of spending after retirement and a reform of pension programs is likely to alter retirement behavior. At the same time, the rapid speed
of population aging put substantial pressures on pay-as-you-go social security programs in Japan and raised serious concern about financial sustainability of the current program. By nature, the pay-as-you-go system is exposed to drastic demographic
change. Recent discussions of pension reform in Japan focus on the financial aspect:
an increase in contributions and a decrease in benefits. The 2004 reform, the latest
fundamental reform, set an upper ceiling on the payroll contribution rate of 18.3%,
a five-percentage point increase from the current level, and holds down total pension
benefits within total contributions and government subsidies. In addition, the reform
introduced macroeconomic indexation to automatically adjust benefits in response to
demographic and macroeconomic changes. See Oshio and Shimizutani (2005).
While financing the social security program is surely critical, we should emphasize that any discussion only on financing program that ignores the heterogeneity of
the elderly is insufficient and does not produce any effective policy direction. What is
more important is to examine how the public pension program could contribute to improving pensioners’ living standards, if possible, without lowering prime age workers’
welfare. At the same time, the contribution of benefits in cash provided by the pension
program is closely related with that of benefits in kind such as medical and long-term
care services provided both formally and informally, and other monetary benefits in
cash like private pensions which are established on a full-funded basis.
Instead of the traditional approach emphasizing how to finance the social security
program, we take an individual-level and integrated approach (“comprehensive view”
in the term of the SHARE book) to examine the role of pensions so that we contribute
to improving the effectiveness of pension policy. JSTAR enables us to take this new
approach since it contains several variables that are necessary to evaluate the effectiveness of social security programs. As in SHARE, retired respondents are asked about
the eligible pension program and the amount of benefits while active persons are asked
about entitlement to future pensions.
Unlike the SHARE book analysis which encompasses different countries with
different pension programs, the respondents in JSTAR are under a homogenous pension program. However, in Japan, pension schemes are different for pensioners with
different occupations. Thus, we are able to examine the variation across occupations to
examine the role of pension program for both retired and active persons. Clearly this
will require some methods to account for occupational selection issues, however.
4.2.2 Japanese Public Pension System
We provide a brief overview of the Japanese pension programs and discuss characteristics emphasizing the comparison with pension programs in European countries. The
description of the Japanese pension program heavily utilizes Oshio and Shimizutani
(2005).
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The Japanese public pension system consists of three programs, depending mainly on occupation. The first is the National Pension Insurance (NPI) (Kokumin Nenkin)
whose pensioners consist of self-employed workers, farmers, and other non-employed
workers. The second is the Employees Pension Insurance (EPI) (Kosei Nenkin) for
employed workers in the private sector. The EPI forms the main body of the Japanese public pension programs. The third is the Mutual Aid Insurance (MAI) (Kyosai
Nenkin) for employed workers in the public sector and private schools. The scheme
of the MAI program is quite similar to that of the EPI program. The large difference
between the NPI program and the other two is that the NPI has a flat benefit only while
the EPI and MAI have both flat and earnings-related components of benefits. Since
the 1986 Pension Reform, all beneficiaries in these programs have received a common
flat-rate benefit, which is now called the Basic Pension benefit, and the NPI benefits
and the flat components of EPI and MAI are identical.
For the NPI, the eligibility age for the full benefit is 65. More than one-fourth of
the insured, however, start to receive actuarially reduced benefits between the ages of
60 and 64 years, because average household income of the NPI pensioners, especially
self-employed workers, is relatively low. An actuarial addition to the benefit is also
available for those who choose to receive pensions between 65 and 70 years but the
number of applicants is small. Under the current program, eligibility to receive any
NPI benefits requires a minimum of 25 years of contributions, and eligibility to receive
full benefit requires 40 years of contributions. The benefits are price-indexed to reflect
changes in the Consumer Price Index in the previous year.
In contrast, the EPI benefits consist of a flat component (Basic Pension benefit)
as the first tier and an earnings-related component as the second tier. In principle, the
eligibility age for the flat component was 65 and a special legal provision was in effect to allow employees to receive full benefits from age 60. The eligibility age has
been extended by one year for every three years (age 62 in 2007). The eligible age will
eventually be extended to age 65 in 2013, which is accommodated with that of the
mandatory retirement age. The earning-related component of the EPI benefit is calculated by multiplying the career average monthly income (CAMI) by a certain accrual
rate, which depends on the birth year. The CAMI is counted over all coverage years of
a worker and adjusted by increases in average wage rate. Both flat and earnings-related
benefits are CPI-indexed.
The eligibility age for earnings-related benefits is currently 60. Upon reaching age
60, an individual who has not fully retired is entitled to receive reduced benefits with an
earnings test (Zaishoku). In addition, non-working dependent wives of EPI beneficiaries are eligible to receive Basic Pension benefits without any contributions. Therefore,
an elderly couple whose husband is an EPI beneficiary is entitled to receive earningrelated benefits and two flat components (for both the husband and his wife). The EPI
contributions are shared equally by employees and employers, based on monthly earnings. The contribution base was shifted completely from monthly earnings to annual
earnings including bonuses in 2003.
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In sum, the NPI pensioners are eligible for only the first pillar and the EPI and
MAI pensioners are eligible for both the first and the second pillar. The first pillar is
mandatory whether employed or self-employed while the second pillar is occupationrelated. The third pillar comprises purely private pensions (insurance company or post
office).
4.2.3 Eligible Pension Programs across Municipalities
Figure 4-2-1 reports the eligibility of a variety of pension programs across municipalities. As stated, the first pillar is mandatory and the second pillar pension program
in Japan depends mainly on occupation in the prime earnings age and the difference
in industrial structure reflects in the share of eligibility for each program. In Sendai,
Kanazawa, and Takikawa, the share of EPI (including MAI) is dominant and accounts
for about three quarters while the remaining is largely occupied by NPI. In contrast, in
Shirakawa and Adachi, the share of NPI is larger since Shirakawa has a large agricultural sector and Adachi has a large number of self-employed.

Takikawa

Figure 4-2-1 Public pension by municipality

In comparing with the results in the SHARE book, the Japanese Pension coverage
seems to be comparable to the German system which is less than the Swedish, Danish,
or Swiss system but more than other SHARE countries.
Figure 4-2-2 reports the replacement ratio by municipality and age category. The
replacement ratio is defined as the share of pension income relative to income before
retirement and this figure is often used in policy debates on the benefits level of public
pension programs. JSTAR asked the respondent about the replacement ratio directly
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for both retired and active persons. For men, we find that for the 70-75 age category,
there are two peaks, one around 50% and the other around 30%. About 30% to 50%
answer the replacement rate to be 30%, and 10% to 25% answer the replacement ratio
to be about 50%. While the clear twin peaks disappear for the other age categories, the
majority of men answer the replacement ratio to be around 30% to 50%. For women,
there is no clear peak common across any age category or municipality. The answers
seem to be almost uniformly distributed across 10% to 100%.

Takikawa

Figure 4-2-2-1 Replacement ratio by age and municipality, males

Lastly, we provide some figures on the third pillar program. While the SHARE
book finds the average of 10% or lower participation in Europe, non-public pension
claims are much higher for most municipalities across different cohorts. In Japan the
participation rate for individuals in their 50s are about 40% and typically the rates are
lower for older cohorts but are around 20% for individuals between 70 and 75.
This subsection focused on the eligibility of different pension programs. We make
two remarks. One is that the role of pension claims is unarguably associated with income and assets of the elderly, which is examined in the next chapter. Moreover, it is
related with private transfers examined in the previous chapter. The comprehensive
role of the pension program should be considered in an integrated way incorporating
these other factors. The other remark is that the results in this subsection are based on
cross sectional baseline data and panel data is necessary to evaluate the effect of pension reforms.
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Figure 4-2-2-2 Replacement ratio by age and municipality, females

4.2.4 Conclusions
• Similarly to European countries, public pension programs play a large role in
Japan. While the first pillar is mandatory for all residents in Japan, the second pillar is
occupation-related and varies across individuals.
• The replacement ratio for men varies around 30% to 50%. For women it varies
between 10% to 100% almost uniformly.
• Compared to the SHARE countries, the participation rate for the third pillar comprising purely private pension is much higher at 20% to over 40% for men and women
in Japan except for the 70-75 age category in Shirakawa and Adachi. In Shirakawa
for both men and women in that age group the participation rate is about 10% and for
the same group in Adachi, it is about 15%. Even those groups’ participation rate was
higher than the rates observed among SHARE countries of about 10% or less.
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4.3 Pathways to Retirement: Role of Mandatory Retirement
4.3.1 Introduction
One of the important lessons from the self-reported labor status is that work and retirement are not exclusive (Figure 4-1-1). In other words, work and retirement are not dichotomous and there are a variety of intermediate labor statuses in the middle (Gruber
& Wise 2004). In Japan, a quarter of persons aged 73-75 are still staying in “work”
and another quarter are “retired.” This means that the remaining half of these elderly
are neither in “work” nor “retired.” The figure is much larger than in Europe with an
average of 20%. The dichotomy of active and fully employed elderly and inactive and
retired elderly is very misleading and this is especially the case in Japan.
However, this wedge between full work and retirement has largely been ignored
probably due to a lack of data on the transition of labor status. As a result, there has
been little research on the routes to retirement in Japan. Some elderly are unemployed
and receiving unemployment insurance while others are sick and receiving disability
pensions. Moreover, some elderly are earning wages under the threshold of the social
security earnings test on pension benefits while others are homemaking and participating in volunteer work. JSTAR provides detailed labor status and when longitudinal
data are compiled, we will be able to examine the dynamic process of retirement and
examine the determinants of the transition process. In what follows, we will perform
descriptive analysis and focus on cross sectional insights on the prevalence of a variety of routes to retirement, which is available from the self-reported labor status in the
data.
4.3.2 Unemployment and Disability as Forms of Pre-Retirement
As in the SHARE book, we examine three routes between employment and retirement.
The first category is unemployment. Some people lose a job before being eligible to
receive pension benefits and spend some period in unemployment. We note that persons aged 60-64 are entitled to receive reduced benefits of the fixed component of the
public pension before the eligible age. If a person aged 60-64 receives pension benefits, he/she is not entitled to receive unemployment insurance, and vice versa. One of
the distinct characteristics in Japan is the prevalence of mandatory retirement age. In
most cases, larger firms provide an opportunity for re-employment in the same firm or
their affiliated ones after reaching mandatory retirement age. But for a short period of
transition, many people apply for unemployment insurance.
The second category is disability pension. As the SHARE book discusses, this is
not a voluntary transition process to retirement but many European countries provide
a generous disability insurance program to manage uneasiness about work or even
obsolescence of the worker's human capital. This route is further examined in the next
subsection. The third category is pre-retirement programs which allow early exit from
the labor force. In most cases, these are nationwide programs. This route seems to be
mostly irrelevant in Japan and thus we focus on the first two routes as the intermediate
process.
Unlike SHARE which includes different countries with different institutional arrangements on these routes, the programs are uniform in Japan across all the regions
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and are supposed to operate in the same way. However, some small variations are
observed across municipalities. There are some municipality-specific provisions and
diversity in labor demand, industrial sector, and firm size. These factors together with
individual factors (health or family status, etc.) produce different patterns of the transition under the same arrangements.
First, we examine “unemployment” as a route to retirement by municipality-age
cohorts. Figure 4-3-1 reports the distribution of job seekers. It is interesting that even
under a homogeneous program we observe a striking difference across municipalities. In Sendai and Kanazawa the share of job seekers declines gradually along with
age starting at about 4% for 55-57 and reaches close to 1% for persons aged 73-75.
Shirakawa has lower ratio of around 1% to 2% throughout all age cohorts except age
67-69 probably due to the dominant share of agriculture. In contrast, the remaining
two municipalities have different shapes. Both Takikawa and Adachi have about 6%
job seekers among the age 58-60 or 64-66. While the share is close to zero for persons
aged 73-75 in Takikawa, the figure for Adachi for the same age group exceeds 3%.
These observations reflect the higher share of people in the labor market in late years
in Japan. The share of the unemployed in their 50s is lower in Japan than in European

Takikawa
Takikawa

Figure 4-3-1 Distribution of job seekers

countries because the unemployment rate is higher in Europe. In contrast, the share of
the unemployed is close to zero in the second half of the 60s in all regions in Europe
while the figure exceeds 2% in four out of five municipalities in Japan. Even in the
70s, the share of job seekers is positive in Japan. Overall, the route to retirement via
unemployment is much higher in Japan compared to the SHARE countries especially
after 65.
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Next, we turn to “disabled” as a route to retirement. Figure 4-3-2 reports the distribution of disabled individuals. Disabled individuals are defined as those who are officially certified as needing help. The share of the disabled is below 1% in cohorts up to
63 except persons aged 55-57 in Adachi. In general, the figures increase with age for all
municipalities and reach around 4%-6% in the 73-75 age cohort. This finding contrasts
sharply to that in European countries. The SHARE book shows that the share of disabled in the 50s and the first half of the 60s is larger than that in Japan but it declines to
zero before age 70 because the disabled persons move to the “retired” category. Only
some countries like the Netherlands or Spain have some positive share after 70s and
Greece has an upward trend in the share of the disabled persons. While the SHARE
book concludes that the case of Greece is a puzzle, Japan has a similar pattern. One
speculation is that the distinction between retired and disabled is different from other
European countries due to some institutional differences.

Takikawa
Takikawa

Figure 4-3-2 Distribution of disabled individuals

4.3.3 Partial or Gradual Retirement
Next, we turn to partial or gradual retirement. The SHARE book defines partial or
gradual retirement as situations where an individual simultaneously receives earnings
and draws resources from pension benefits. Some people have an opportunity to work
at the same or affiliated corporations in a part-time status (shorter working hours) after
mandatory retirement while others seek a different job for diverse reasons including
health maintenance or earning additional income. The Japanese public pension program presumes a coexistence of work and retirement and has an earnings test on the
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receipt of pension benefits (zaishoku). The prevalence of the joint work and retirement
might be more important in Japan with the higher labor force participation rate than
European countries.
We disregard people reporting themselves as “unemployed,” “permanently sick
or disabled” and confine the sample to those who identify themselves “employed,”
“retired,” or “homemaker” and examine how the fraction of these groups differs across
different municipalities and age groups.
The actual amount of work varies significantly so we classify work hours into
three categories: 40 hours or more per week, between 15 hours and 40 hours per week,
and less than 15 hours per week. Table 4-3-1 gives overall results for all people aged
between 55 and 75.
Table 4-3-1 Working hours per week

c005==3 XXX					
Work
40 hours or more% 15 hours or more%
Sendai
53.11
36.07
14.05
Kanazawa
60.87
39.6
16.69
Takikawa
49.67
31.65
14.51
Shirakawa
60.31
44.89
11.91
Adachi
65.38
39.15
22.25
		
40 hours or more%
15 hours or more%
		
55-60			
Sendai
79.52
60.95
16.19
Kanazawa
85.78
60.78
18.53
Takikawa
82.11
61.05
18.95
Shirakawa
91.98
74.33
14.44
Adachi
88.95
61.05
25.58
		
61-64			
Sendai
62.96
39.26
22.22
Kanazawa
69.68
43.23
19.35
Takikawa
74.36
44.87
24.36
Shirakawa
73.13
58.21
7.46
Adachi
80.18
51.35
24.32
		
65-70			
Sendai
37.86
17.96
16.02
Kanazawa
41.27
17.99
19.05
Takikawa
36.89
20.49
11.48
Shirakawa
52.21
28.68
17.65
Adachi
61.31
30.65
25.63
		
71-75			
Sendai
15.79
6.77
5.26
Kanazawa
23.2
13.6
8
Takikawa
19.33
11.76
5.88
Shirakawa
22.3
12.16
8.11
Adachi
32.9
13.55
14.84

less than 15 hours%
2.99
4.58
3.52
3.51
3.98
less than 15 hours%

Retired%
46.89
39.13
50.33
39.69
34.62
Retired%

2.38
6.47
2.11
3.21
2.33

20.48
14.22
17.89
8.02
11.05

1.48
7.1
5.13
7.46
4.5

37.04
30.32
25.64
26.87
19.82

3.88
4.23
4.92
5.88
5.03

62.14
58.73
63.11
47.79
38.69

3.76
1.6
1.68
2.03
4.52

84.21
76.8
80.67
77.7
67.1

For both men and women there is a gradual shift from the 40 hours or more category to fewer hours of work as we examine across older cohorts. Whether this is an
age effect or a cohort effect will become clearer as we collect panel data. The shift occurs much more rapidly for women than for men.
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4.3.4 Conclusions
• Examining the variety of transition paths to retirement is especially important in
Japan but there is little research on the intermediate period between work and retirement. JSTAR enables us to explore the nature and the determinants of the transition
process at a micro-level.
• The patterns in the share of the self-assessed unemployed or the disabled have
different shapes between Japan and European countries. This is also the case for people who are “partially retired.” Possible factors including institutional arrangements or
health status should be examined to account for the difference.
• Panel data after the second wave will begin to allow us to examine the dynamic
transition process among a variety of transition paths.
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4.4 Work Disability and Health: Strict Eligibility
4.4.1 Introduction
Disability insurance is used heavily in some European countries and forms a substantial part of social security benefits in many countries. For example, among those
who are aged 50 to 65, Sweden and Denmark have approximately 16% and the Netherlands over 14% of persons receiving disability insurance benefits. But the fraction
varies greatly across European countries. For example the same figures for Germany,
France, and Spain are about 5%, 4.5%, and 9%, respectively, and for Austria and
Greece, the numbers are both less than 3%. While disability insurance provides a
safety-net for health-related income losses, it is often debated that generosity of disability insurance gives people incentive to retire early and the misuse unnecessarily
puts considerable pressure on the social security system.
Japanese public pension programs have a similar insurance against the loss of
ability to work called “disability pension.” The eligibility for receiving disability
pension benefits requires that (1) the person has become disabled when he/she is a
pensioner (precisely, he/she must be a pensioner on the first day of the doctor visit
regarding the loss of ability), (2) the person has paid contributions for more than the
minimum required years, (3) the person is disabled enough to be rated over the criteria, and (4) the person is aged under 65 at the time of the first claim. A person applying
for the disability pension must file to municipalities with a doctor's medical certificate
and self-reported records of illness and employment. A decision is made within three
months and the eligibility is reviewed every year with a new medical certificate. An
eligible person is entitled to receive benefits even if he/she has a paid job. The process
is mostly similar to both NPI pensioners and EPI/MAI pensioners.
Figure 4-4-1 reports the enrollment rate of disability pension across municipalities in JSTAR. The figures reported are below the lowest level in European countries.
Among the municipalities, the highest rate is close to 2% in Takikawa and the figure
is less than 1% in Sendai and Adachi. We note that the samples in the figure are persons aged 50-75, instead of those aged 50-65, but a person should claim for disability
insurance before age 65 in Japan, which makes these figures comparable.
4.4.2 Potential Causes for Disability Insurance Enrollment
The SHARE book explores three possible factors for variations in the enrollment rate
in European countries: demographics, health, and institutions. In order to explore
these factors, the SHARE book employs some econometric methods to adjust for difference in age or health and predict enrollment ratio if demographics or health status
are equal across countries. We describe the prevalence of disability pensions in Japan
using simple summary statistics.
First, older persons are more likely to be disabled. However, Japan as a country
adds to the finding in the SHARE book: the demographic differences are not responsible for variations in enrollment rates across municipalities. That is, while Japan has a
larger share of elderly in the population than European countries, the enrollment ratio
is below the minimum in Europe.
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Takikawa
Takikawa
Figure 4-4-1 Disability pension by municipality

The same observations hold true at the municipality level within Japan. Figure
4-4-2 illustrates the enrollment ratio by age-municipality. While we see small jumps
in age 58-60 and age 67-69, the enrollment ratio is not correlated with age except for
Kanazawa and Sendai. In Europe, a large drop in the disability insurance enrollment
rate between age 65 and 70 is observed since disability insurance benefits are automatically converted to old-age pension benefits at age 65 in most countries. We do
not see such a drop across age cohorts in Japan due to a difference in institutional arrangements between Japan and European countries. We emphasize that at this point we
cannot distinguish the age effect and the cohort effect and the interpretation of these
findings.
The second potential cause is health status. While the consideration clearly depends on how we measure health status (see Chapter 2), the disparity in health status
seems not to be responsible for the difference in the disability pension enrollment rate.
There is no distinct evidence that health status is worse in Takikawa with the highest
rate among municipalities. The SHARE book also concludes that differences in health
are not able to account for variation in the European disability insurance enrollment,
which seems to be consistent with the finding in JSTAR.
The third cause is institutional difference. While the disability insurance scheme,
including eligibility and benefits, is set uniformly by the central government and is
supposed to be operated in the same way in all regions in Japan, we do not exclude the
possibility that there exists disparity of operation across municipalities which affects
the disability pension enrollment. This is surely an interesting topic but, for this, we
need to collect information about the details of the disability pension administration.
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Takikawa

Figure 4-4-2 Disability pension enrollment by age

In sum, we find that disability pension enrollment rate is very low in Japan compared to the European standard. In European countries, disability insurance may work
as a labor market exit route to early retirement (Börsch-Supan 2001). In contrast, there
has been little argument on early retirement in Japan and the low take-up rate in Japan
has not invited much attention to the relationship between disability pension program
and early retirement. One possible explanation is the strict eligibility. In Japan, a person applying for disability pension must submit a medical certificate, but this is not
the case in European countries. We do not exclude other possibilities like cultural difference or provision of workplace for the disabled persons. Moreover, in future, it is
possible that Japan will have a higher take-up rate for disability insurance. In contrast
to causes for the late retirement in Japan, experience on disability insurance and early
retirement from other countries surely provides useful lessons for Japan.
4.4.3 Conclusions
• The disability pension enrollment is very low in Japan at a range of 1%-2%,
which is lower than the minimum in European countries.
• There is a very small variation in the enrollment ratio across municipalities. Difference in age or health status seems not to be responsible. Institutional factors are a
more likely explanation but the variation across municipalities is still small.
• Examination of the reasons for the extreme difference in the enrollment ratios of
European countries and that of Japan may be fruitful for all countries.
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4.5 Volunteer Work
4.5.1 Introduction
In the previous subsections, we examined the retirement process of Japanese elderly
focusing on paid work. This is just one side of daily lives of the elderly. The remaining
aspects include volunteer (unpaid) work and non-working life. The next two sections
explore these two activities. Volunteer work is defined as “unpaid work provided to
parties to whom the worker owes no contractual, familial, or friendship obligations”
(Wilson & Musick 1997). Previous studies revealed that older volunteers are more
highly committed than other age groups (Gallagher 1994) and that the productive nature of volunteering should be particularly beneficial for older people's life satisfaction
or health (e.g. Siegrist et al. 2004).
Both Japan and European countries lack an internationally-comparable data set
on volunteer engagement. Moreover, volunteer activity is affected by a broad social
context and comprehensive information on all aspects of the elderly life, including socioeconomic and health status. Further, family and cultural background are necessary
to understand the nature and effect of volunteering activities. Otherwise, research is
forced to focus on a narrow aspect of volunteering. JSTAR provides a wide variety of
variables related to unpaid work and also permits international comparison of volunteer engagement as it is designed comparably with SHARE.
In this subsection, we focus mainly on elderly participation in volunteer work using a binary indicator, which is available in the leave-behind-questionnaire of JSTAR.
Moreover, we try to relate participation in volunteer work with some factors including
health or socioeconomic status.
4.5.2 Measuring Volunteer Work in JSTAR
JSTAR contains information on whether the respondent has been actively engaged in
voluntary or charity work during the month before the interview, which is comparable
with SHARE. Similar to the analysis in the SHARE book, we do not focus on membership which is highly correlated with activity but often is likely to overestimate the
activities. As the SHARE book noted, volunteering in the previous month is a conservative way to measure volunteer activity since volunteer work is often performed
irregularly and some studies use retrospective questions regarding participation covering a longer period of time (e.g. the previous year). But we use the definition for
comparability with SHARE.
The SHARE book provides an interesting finding that European countries are
divided into three groups based on participation rate in volunteering: the low participation countries (the Mediterranean), the middle participation countries (Germany,
France, Switzerland, and Austria) and the high participation countries (Sweden, Denmark and the Netherlands). Figure 4-5-1 reports the average shares of participants
in volunteering in each municipality. While the share of engagement varies across
municipalities, the highest in Shirakawa (17%) and the lowest in Adachi (7%), the
average of all municipalities is close to 10%, which is comparable with the level in
the “middle participation” countries in Europe, such as Germany, France, Switzerland,
and Austria.
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Takikawa
Takikawa
Figure 4-5-1 Participation in volunteer work by municipality

Next, we turn to the demographic characteristics of volunteers. Figures 4-5-2 and
4-5-3 report the volunteer participation rates for different age cohorts for men and
women, respectively. Like in SHARE countries, gender differences in volunteering are
mostly small and there is not much systematic age gradient across cohorts observed
among the municipalities. Exceptions are the 70-75 cohort in Takikawa. Almost 20%
of males in the 70-75 cohort volunteer but slightly less than 10% of women in the same
cohort volunteer in Takikawa.
In many of the SHARE countries, Spain being an exception, the age gradient of
volunteer activity was observed clearly. Figure 4-5-4 examines the relationship between volunteering and health status. The SHARE book reports much lower activity
rates among those who perceive their current health status as fair or worse (6%), compared to those who report a good or better health condition (13%).
In contrast, the relation is ambiguous in Japan. In Shirakawa with the highest
participation in volunteering among the five municipalities, the share of participation
is higher for those who identify themselves as more healthy. This is probably because
the volunteering activities are closely related to agriculture and requires participants to
be healthy (otherwise, they cannot participate in the activities). Excepting Shirakawa,
we do not see any clear pattern between volunteering and health status.
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Figure 4-5-2 Participation in volunteer work by municipality, males
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Figure 4-5-3 Participation in volunteer work by municipality, females
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Takikawa

Figure 4-5-4 Participation in volunteer work by self-reported health by municipality

4.5.3 Lessons from Voluntary Engagement in the Elderly
While most economic analysis focuses on individual-level supply of “paid” work, volunteering as an unpaid work holds a large position in elderly daily life. Our preview on
volunteering activities across five municipalities indicates, like in European countries,
the relevance of the social, institutional, and cultural background for private voluntary
engagement. For example, the high participation rate in Shirakawa is plausibly associated with agriculture which often calls for collective actions for work, cultural events,
and mutual transfers among households. In this sense, it is natural that some urban
areas like Sendai or Adachi have lower participation in volunteering activities. While
we rely on a preview of JSTAR results, the SHARE book refers to strong indication
for contextual effects on the probability to participate in voluntary work and, at the
same time, a remarkable consistency in the association of individual characteristics
with volunteering activities.
Further research is needed for more in-depth examination on determinants of participation in volunteering work (social responsibility, consciousness, health, personal
joy, etc.), especially in an international or inter-regional perspective, and on the relationship between paid and non-paid work in the elder generation and on the effect of
volunteering work on quality of life for the elderly. Moreover, suggestions for policy
direction towards volunteering work in the future are needed in Japan. In Europe,
the European Union has taken initiative to promote greater participation in voluntary
work (cf. Commission of the European Communities 1997). While policy direction
of the Japanese government toward volunteer work seems to be largely motivated
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by temporal help for victims of natural disasters (the Kobe earthquake in 1995 was
an epoch-making event to stimulate volunteering activities), the number volunteering
has rapidly increased in recent years and it is possible that unpaid work done by the
elderly will gain more importance in an aged society. Since the nature of volunteer
work is “voluntary,” government intervention should be executed carefully. In this
sense, we need to exploit the panel nature of JSTAR after the second wave to examine
what motivates the elderly to engage in unpaid work and what they receive from those
activities as well as how participation in volunteer activities improve quality of life for
the elderly and how policies toward those activities should be designed.
4.5.4 Conclusions
• The average share of participation in volunteer work in Japan is close to 10%,
which is comparable with the middle group in Europe.
• Male and female differences in the volunteer participation rate for most cohorts
are at most about 5%, although there are a few exceptions.
• The volunteer participation rate in Japan is not correlated with age or health
status. In Europe, across all SHARE countries, there is a remarkable consistency in the
association of a broad range of individual characteristics, such as age or health, with
volunteering.
• Future research should examine the motivations of the elderly to engage in unpaid work and what they receive from those activities as well as how participation in
volunteering activities improves quality of life for the elderly and how policies toward
those activities are designed.

JSTAR first results 231

Chapter 4

4.6 How Do Japanese Older Adults Use Their Time?
4.6.1 Introduction
This chapter previewed work and retirement behavior which emerged from the baseline data of JSTAR. One of the important findings is that Japanese elderly retire in very
late years and the share of those people in the intermediate process which is neither
work nor retirement is larger than that in European countries. This last subsection of
the chapter provides a bird’s-eye view on time allocation of Japanese older adults to
understand their daily activities comprehensively.
Time allocation, which is the manifestation of the daily activities of individuals, is surely critical for understanding individual and societal economic behavior and
calls for interdisciplinary research. Choice between labor and leisure or that between
personal and social activities, for example, determines quality of life and important
considerations for the design of related public policies. Since time allocation covers all
aspects of daily life, analysis requires information on accurate measure of time allocation of individuals as well as a variety of variables including health and socioeconomic
and demographic status. As in European countries, an individual-level dataset with
comprehensive variables has not been rich in Japan. JSTAR provides comprehensive
variables which are comparable with SHARE and enables us to examine disparity in
time use across countries and draw policy implications with an international perspective. At this point, JSTAR data is cross sectional and analysis does not distinguish
between age and cohort effects but the panel structure after the second wave will overcome that limitation.
Figure 4-6-1 illustrates the proportion of respondents who engaged in several activities in the month prior to the interview across municipalities. While many Japanese
people are active workers in late years, they are also engaged in non-work activities.
We see a remarkably similar pattern across municipalities except Shirakawa. The most
popular activity is hobby including traveling, which occupies about 20% of all persons, followed by participation in community activity.
About 10% are engaged in volunteering (including charity work) and also 10% in
sports activities. The share of those who are providing help to people in the neighborhood, religious activities, politics, or learning (attending educational or training courses) is lower, each less than 5% in most municipalities. Among four municipalities, we
see slightly higher shares in those activities in Sendai and Kanazawa than in Takikawa
and Adachi. The picture of Shirakawa, which is located in a mountainous area where
most people are engaged in agriculture and forestry, is different from that of other
municipalities. The highest share of activities is community activities (25%), followed
by hobby (18%). The shares of volunteering and sports activities are also higher than
other regions. There are some differences in the distribution of those activities between
Japan and European countries. While the share of working (which is omitted in this
figure) is much higher in Japan, that of providing help or care, club activities, and
religion is higher in Europe. Although the difference may be partly accounted for by
cultural differences, the lower share of providing help reflects the larger share of work
as seen below. As regards the relationship between volunteering activities examined in
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Figure 4-6-1-1 Participation in activities: Sendai

Figure 4-6-1-2 Participation in activities: Kanazawa
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Figure 4-6-1-3 Participation in activities: Takikawa

Figure 4-6-1-4 Participation in activities: Shirakawa
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Figure 4-6-1-5 Participation in activities: Adachi

the previous section and these other social activities, the SHARE book points out that
a country with a higher share of people engaged in provision of informal help or care
also have a higher share of people participating in volunteer activities: there is a higher
share in Nordic countries and a lower share in the Mediterranean countries. The share
of those participating in volunteer activities in Japan is comparable with those in the
middle European countries (Germany, France, etc.), but the share of those providing
help is much lower in Japan than in those countries. Although Shirakawa has higher
rates both in volunteering and providing help among municipalities, a higher share of
providing help or care among those who report to have volunteered is not necessarily
observed in Japan.
In what follows, we focus on the prevalence and time devoted to two activities:
market work and provision of help to relatives outside the household, friends, and
neighbors during the past 12 months. JSTAR does not have an explicit question on
providing care for grandchildren, which will be collected in the second wave.
4.6.2 Time Allocation by Japanese Older Adults: Prevalence
JSTAR asks a respondent whether he/she is a worker and also asks he/she provides coresident family members, non-co-resident relatives, or friends/neighbors with personal
care, practical household help, or help with paperwork, during the past 12 months.
Figure 4-6-2 shows the proportion of those who are engaged in market work or
provision of help by gender-municipality. We observe a common pattern across municipalities and across gender. First, the share of those who are working (market activi-
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ties) ranges between 80% and 90% for males and between 70% and 80% for females.
On the other hand, the share of those who provided help (non-market activities) is
much smaller, less than 5%, and the figure does not differ between males and females.
This is strikingly different from the finding in the SHARE book. The SHARE book
finds that the proportion of men working for pay ranges from 30% in France and
Austria to more than 60% in Switzerland while that proportion of men providing help
varies from 50% in Denmark to 13% in Spain. The prevalence of work is much more
dominant in Japan than the maximum in Europe and the prevalence of providing help
is much less in Japan than the minimum in European countries. While we discussed
the high share of working in Subsection 4.1, the SHARE book pointed out that the
reason for the lowest prevalence of provision of help among Mediterranean countries
is that the household size is large in those countries and there is crowding out between
helping friends and relatives inside and outside the household. However, it seems this
is not the case in Japan since the highest share of those providing help is observed in
Shirakawa where a large family size is more prevalent than in other countries.

Figure 4-6-2-1 Prevalence of market and non-market activities: Sendai
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Figure 4-6-2-2 Prevalence of market and non-market activities: Kanazawa

Figure 4-6-2-3 Prevalence of market and non-market activities: Takikawa
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Figure 4-6-2-4 Prevalence of market and non-market activities: Shirakawa

Figure 4-6-2-5 Prevalence of market and non-market activities: Adachi
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The homogeneous share of those who are providing help between males and females might also be somewhat unexpected since females are less likely to be active in
the labor market and more likely to have an opportunity to provide help. We may need
to look into various possibilities including a possibility that the way we phrased the
question inadvertently led to under-reporting of providing help to others. We need further investigation on this issue by examining the difference in age cohorts or frequency
of those activities and the type of care receivers. JSTAR does not have an explicit
question on care for grandchildren. The SHARE book shows that younger grandparents display noticeable gender differences in the patterns of caring for grandchildren,
with younger grandmothers more likely to look after grandchildren than grandfathers
while older grandfathers are more likely to care for grandchildren. Casual observation
suggests that this is also the case in Japan but we need explicit data on this issue. We
plan to collect the information in the second wave.
Next, we turn to the effect of health status on ability to engage in these activities.
Figure 4-6-3 reports the prevalence of market and non-market activities by gendermunicipality-health status.

Figure 4-6-3-1 Prevalence of market and non-market activities by health status: Sendai
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Figure 4-6-3-2 Prevalence of market and non-market activities by health status: Kanazawa

Figure 4-6-3-3 Prevalence of market and non-market activities by health status: Takikawa
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Figure 4-6-3-4 Prevalence of market and non-market activities by health status: Shirakawa

Figure 4-6-3-5 Prevalence of market and non-market activities by health status: Adachi

JSTAR first results 241

Chapter 4

Health status in the figure refers to physical functioning measured by ADL (Activities of Daily Life). We divide the sample into those who have no difficulty in the
ADL items and those with at least one item with which a respondent has difficulty.
First, we observe that the proportion of males who are working is smaller for those
with limitation of physical functioning except Takikawa. There is no clear pattern between physical functioning and probability to work. In contrast, in three municipalities, the proportion of females who are working is larger for those with limitation of
physical functioning. Moreover, the share of females who are engaged in non-market
activities is also larger for those with any functioning limitation. As seen above, the
share of workers is larger than in European countries even if a person suffers from any
physical limitation. The results on females are somewhat counter-intuitive, and need
further investigation.
4.6.3 Conclusions
• Activities of those aged 55 to 75 show a remarkably stable relationship among
four out of five municipalities in JSTAR. About 20% engage in hobbies, 15% in community activities, 10% in volunteering, 10% in sports, 5%-9% in learning, and less
than 5% in religious activities, providing help to others, and also politics.
• Market work in Japan is much higher and activities to provide help to others are
much lower than SHARE countries. This is true for both men and women and common
across all municipalities in JSTAR data.

242 JSTAR first results

Japanese Study of Aging and Retirement

4.1 References
Abe, Y. 1998. “Labor Supply of the Elderly Male and Earnings-Tested Pension in
the 1980s and 1990s” (in Japanese) JCER Economic Journal, no. 36, pp. 50-82.
Gruber J. and D. Wise. 1999. Social Security and Retirement around the World.
Chicago: The University of Chicago Press.
Gruber, J. and D. Wise. 2004. Social Security Programs and Retirement around
the World: Micro-Estimation. Chicago: The University of Chicago Press.
Iwamoto, Y. 2000. “The Social Security Earnings Test and Labor Supply of the
Elderly,” (in Japanese) The Quarterly of Social Security Research, vol. 35, no.
4, pp. 364-376.
Ogawa, H. 1998. “On the Impact of the Public Pension on Labor Supply of the
Elderly,” (in Japanese) The Economic Review, Hitotsubashi University, vol.
49, no. 3, pp. 245-248.
Oishi, A. and T. Oshio 2000. “Social Security Wealth and Retirement Decision,”
(in Japanese) The Quarterly of Social Security Research, vol.35, no. 4, pp. 405-419.
Oshio, T. and A. Oishi. 2004. “Social security and retirement in Japan: an
evaluation using micro-data,” Social Security Programs and Retirement around
the World, edited by J. Gruber and D. Wise, The University of Chicago Press, 399-460.
Oshio, T., S. Shimizutani and A. Oishi. 2008. “Does Social Security Induce
Withdrawal of the Old from the Labor Force and Create Jobs for the Young?:
The Case of Japan,” presented in the NBER International Social Security Project
in Lisbon, Portugal. OECD. 2004. Ageing and Employment Policies-Japan,
Paris. National Institute of Population and Social Security Research. 2008.
Selected Demographic Indicators for Japan (http://www.ipss.go.jp/index-e.html).
Seike, A. 1991. “Lifetime Pension Wealth and Retirement,” (in Japanese) The
Economic Review, Hitotsubashi University, vol. 42, no.1, pp. 12-20.
Takayama, N. et al. 1990. “The Public Pension and Labor Supply of the
Elderly Male,” (in Japanese), Economic Analysis, no 121, Economic Planning Agency.
Yashiro, N. and K. Nikami 1996. “Employment Insurance Reform and Its
Implications on the Employment of Older Persons” (in Japanese) JCER
Economic Journal, no. 33, pp. 177-203.
Yashiro, N. and T. Oshio 1999. “Social Security and Retirement in Japan,” in
Social Security and Retirement around the World, edited by J. Gruber and
D. Wise, University of Chicago Press, pp. 239-267.
4.2 References
Oshio T. and S. Shimizutani. 2005. “The Impact of Public Pension Benefits
on Income and Poverty of the Elderly in Japan,” Japanese Journal of Social
Security Policy, vol. 4, no. 2, pp. 54-66.
4.3 References
Gruber, J. and D. A. Wise. Eds. (2004) Social security programs and retirement
around the world: micro-estimation. Chicago. The University of Chicago Press.

JSTAR first results 243

Chapter 4

4.4 References
Börsch-Supan, A. (2001) Incentive Effects of Social Security Under an Uncertain
Disability Option, In Themes in the Economics of Aging, ed. D. A. Wise,
281-310, Chicago, University of Chicago Press.
Gruber, J. and Wise, D. (1999) Social Security and Retirement around the World,
Chicago, University of Chicago Press.
4.5 References
Commission of the European Communities (1997) Promoting the Role of
Voluntary Organizations in Europe, Luxembourg.
Gallagher, S. K. (1994) “Doing Their Share: Comparing Patterns of Help Given
by Older and Younger Adults,” Journal of Marriage and the Family, 56, 567-78.
Siegrist, J., O. von dem Knesebeck, and C. E. Pollack (2004) “Social Productivity
and Well-Being of Older People: A Sociological Exploration,” Social Theory
and Health, 2, 1-17.
Wilson, J., and M. Musick (1997) “Who Cares? Towards an Integrated Theory
of Volunteer Work,” American Sociological Review, 62, 694-713.
4.6 References
Gauthier, A. and T. M. Smeeding, (2003) “Time Use at Older Ages: CrossNational Differences,” Research on Aging, 25, (3), 247-278.
Gershuny, J., A. S. Harvey, and J. Merz, (2004) “Editors’ Introduction,”
Electronic International Journal of Time Use Research, 1, (1), I-II.

244 JSTAR first results

Japanese Study of Aging and Retirement

Japanese Study of
Aging and Retirement

Chapter 5
Socioeconomic Status

JSTAR first results 245

Chapter 5

5 Socioeconomic Status
5.1 Household Income………………………………………….……….…....247
5.2 Wealth and Portfolio Composition…………………………….…….……260
5.3 Consumption……………………………………………………………...278
5.4 Income, Wealth and Consumption Inequality………………………….…288
5.5 Educational Attainment ……………….............................…....………/…296
References………………………………………….......….….………………305

246 JSTAR first results

Japanese Study of Aging and Retirement

5.1 Household Income
5.1.1 Introduction
Household income and wealth are the important economic resources for consumption
in old age. There has been a tremendous volume of research on income and the relationship between income and variables of interest in economics and other fields of science. Here are some examples closely related with people aged 50 and over.
First, the canonical life cycle/permanent income hypothesis (LC/PIH) claims that an
individual optimizes his/her consumption path dynamically over the life cycle and
consumption is unchanged unless permanent income changes. However, even in the
LC/PIH framework, current consumption is affected by current available resources
for those who are under liquidity constraint. Moreover, there are many empirical
evidences against the prediction of the hypothesis and current income is closely associated with current consumption. Famous empirical evidence is the “retirement consumption puzzle” (Banks, Blundell, & Tanner 1997): consumption declines along with a decrease in current income after retirement
even though permanent income is unchanged. While the phenomenon is
still a “puzzle,” there are empirical evidences that current income matters for current consumption and thus the living standard of the elderly.
Second, current income is often used as a measure of economic inequality and poverty. This aspect attracted attention in recent Japan. Although Japan was often considered as an egalitarian country compared to other developed countries, there
has been a large volume of debates on expanding income inequality and economic
disparity within Japan after the decade-long recession since the 1990s. The
government reports that expanding inequality is associated with the rapid speed of
aging. The elderly who have a larger economic disparity than the younger cohort now occupies a larger share of the population. While there is still no consensus on
the degree and causes of economic inequality, one consensus is that economic disparity is larger among the elderly than the young and thus more attention should be paid to the economic inequality among the elderly.
Third, current income is closely related with health status and family and social
networks. There is a consensus in social epidemiology that socioeconomic factors are
closely related with individual health status. Although the size of the effect of socioeconomic status depends on specific health problems, some results previewed in
Chapter 2 also confirm the association. Measuring income as well as other socioeconomic factors including wealth accurately is critical to understand the association between health status and socioeconomic factors at the individual level and therefore
important for the public policies. This is also the case for family and social networks.
For example, education is strongly associated with lifetime earnings. Family provides
informal education and typically provides means for formal education beyond the
compulsory education. Bequests are also an important element in transferring wealth
from one generation to the next.
At the same time, it is well known that measurement of income is not easy. There
are various reasons for the difficulty: understanding questions, recalling errors, un-
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willingness to answer (which is likely to invite dishonest responses), and other factors. The measurement of income deserves careful investigation on its own. JSTAR
aims to measure income in a variety of dimensions to make the income measure as
accurate as possible to be comparable from both national and international perspectives.
Before an in-depth description of income measures in JSTAR, we note that in contrast to other HRS/ELSA/SHARE type surveys, the unit of JSTAR is the individual,
not the family or a couple, which is suitable to modern Japanese society. At the
same time, JSTAR collects information which enables us to compute household income. In this chapter we examine household level income, wealth, and consumption
data.
5.1.2 Measuring Net Annual Income in JSTAR
As in SHARE, JSTAR has several variables to capture individual or household income. The individual income contains earnings (including business income), pension
income, and private transfers. If finances are kept jointly, a respondent is asked to
answer the spouse’s earnings too. The household level income includes rents and
housing benefits received as well as business income. In this subsection, we will focus on the results on the main income question—annual net income for a respondent and spouse if keeping the finances jointly. In addition, JSTAR has other questions on some specific items such as gross labor income, public pension income (that
of a spouse as well when keeping finances jointly), income transfers (both giving and
receiving at a household level), and rents at a household level.
First, in order to collect accurate income data, a respondent is asked to fill in net
income and payments of tax and social security premiums in the self-reporting questionnaire. The net income includes labor income, pension income and capital gains
from financial assets, and real estate investment. The amount is adjusted by income
transfers (from children or parents, etc.) and estimated value of benefits in kind.
Then a respondent is asked to fill in the total amount of tax payment and social
security contribution from annual income during the past 12 months. Those payments
include tax on income and residence, business, real estate, cars, and inheritance as
well as social security premium including pension, mandated health, and long-term
care insurance. If the division between tax payments and social security contribution
is available, the respondent is further asked to fill in both amounts (if unknown, the
total of tax and social security payments only). If household expenses are managed
separately, net income and tax payments are asked only for the respondent. If
household expenses are managed jointly, those figures are also filled in for the
spouse.
Each respondent is asked to fill in the figures in the self-administered questionnaire by looking at the official tax record each respondent retains at home. While
JSTAR has not succeeded in linking official data held at municipalities which is utilized in the medical and long-term care use, the method of JSTAR is able to mitigate
the measurement errors of income.
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In the interview which comes after filling in the income questions in the self-reporting questionnaire, the interviewer asks the respondent whether those income items
were indeed filled in or not. If this is not the case, the interviewer asks the value of annual net income and the sum of tax payments and social security contribution in
the past 12 months. Some people respond “don’t know” or “refuse to respond.” If a
respondent is willing to answer but he/she does not provide exact numbers for net
annual income and tax/social security payments, he/she is asked a sequence of the unfolding bracket questions (was this income higher/lower than a certain threshold?,
etc.) up to three thresholds. These answers place the income in a certain range.
We should keep in mind that the procedure to measure income in JSTAR is different
in some aspects from SHARE. First, the basic definition used in SHARE reflects
money income before taxes on a yearly base (2003) and includes regular payments only.
Thus, household income in SHARE does not include capital gains on financial or
real assets nor does it include lump-sum payments and financial support provided by
parents, relatives, or other people. Second, when calculating capital income (interest
and dividend income), SHARE records it at the household level, not at an individual
level while JSTAR records capital income separately between a respondent and a
spouse.
5.1.3 Variations in Net Annual Income across Municipalities and
Demographics
We present net annual income across municipalities and household demographics.
We make three remarks on the construction of the household income. First, the household income is calculated as the sum of annual income of the respondents and their
spouses if household expenses are managed jointly. If the household expenses are
managed separately then the respondent’s income is reported. For the jointly managed household, if the income data for both husband and wife are not available, we
regard the information on household income as missing and exclude them from the
sample used in this section. In the case of a household whose living expenses are
managed separately, the income of the spouse is not available in JSTAR. A limited
number of households responded household management in a different way from the
self-administered questionnaire and interview and thus are excluded from the sample.
Second, if a respondent gave us the information on his/her income (and that of
his/her spouse) both in the leave-behind questionnaire and the interview, we took the
information in the leave-behind questionnaire since we expect it to contain more precise information. Third, we have a point value of income data in the leave-behind
questionnaire but we have only information on the range of income for those who
answered the unfolding brackets questions in the interview. Thus, we present the
household income in terms of the upper and the lower limits. For the respondents
who gave us the point figure in the self-administered questionnaire, the upper and the
lower limits are identical.
We examine net annual income across a variety of household attributes and
municipalities. To do so, we set up eight “household types.” Table 5-1-1 reports the
classification and the number of the respondents for each category. Household Type
1–4 are those who are not married while Type 5–8 are married. Type 1 and 5 are
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those who live with neither a parent nor a child. Type 2 and 6 are those who live with
a child/children but not with a parent. Type 3 and 7 are those who live with a parent/
parents but not with a child. Finally, Type 4 and 8 are those who live with both a
child/children and a parent/parents. Tables show that the most dominant are Type 5
(living with a spouse) and Type 6 (living with a spouse and a child/children), which
exceed 30%, respectively. The proportion of other household types is less than 10%.

JSTAR asked whether household expenses are managed jointly by a husband
and wife or if they are managed separately. Table 5-1-2 reports the proportions of
those two groups confining the sample to the married. The proportion of the individuals who manage the household expenses jointly is about 93% on average and that of
the individuals who manage those separately occupies 7%. At a closer look, the share
of joint management is slightly larger in Sendai and Takikawa, which exceed 95%,
and lower in Adachi (92%) and Shirakawa (91%). While a large difference is observed
across household types, the share is slightly lower for households whose husbands’
ages are in the 50s or those living with spouse, a child (children), and a parent (parents). In what follows, all single households are considered to manage a household
separately.
First of all, we estimate the level of annual household income. The medians of
the lower limit and the upper limit in all municipalities are 3.6 million yen and 4.4
million yen, respectively. Looking at those figures by municipality, the lower limit is
4.0 million yen and the upper limit is 4.3 million yen in Sendai, 4.0 and 5.0 million
yen in Kanazawa, 3.0 and 3.5 million yen in Takikawa, 3.2 million yen and 4.0 million yen in Shirakawa, and 3.5 million yen and 4.5 million yen in Adachi. The household income at the median seems to be higher in Kanazawa and lower in Takikawa
and that for Sendai, Adachi, and Shirakawa is located in between.
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Live with spouse and child/children (Type 6)

However, we should keep in mind that this comparison is based on a simple
average of each municipality and does not adjust for the difference in family type and
family members. Thus, we compute the equivalent household income, household income per household member, that would be more appropriate to discuss the living
standard of the middle-aged and elderly persons. The equivalent income is defined
as the annual net household income (the sum of the respondent’s and the spouse’s income if household expenses are managed jointly, otherwise, that of the respondent)
divided by the square root of number of family members. The number of family
members includes the respondent, the spouse, and their dependent children (children
who are economically independent of the parents are excluded) as well as co-resident
parents in the same house. We excluded grandchildren or other dependent relatives
from the family size. We should note that if household expenses are managed separately, we subtract one from the number of family members since the spouse has a
different household.
First, we represent the CDFs (cumulative density functions) of equivalent house
hold income for each municipality. When depicting these graphs, we exclude any
samples whose equivalent household income exceeds the 90 percentile since the
shape of the figure is dense in the left due to the outliers. However, when discussing
the median in the text, we include those samples to compute those figures.
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Figure 5-1-1 illustrates the CDFs of equivalent household income by municipality. While omitted, the median for all municipalities is 2.5 million yen at the lower
limit and 3.0 million yen at the upper limit. Naturally, we observe regional disparity
in net annual income. The corresponding values for Sendai and Adachi are comparable with those for all municipalities. The lower and upper limits are 2.7 and 3.0
million yen for Sendai, and 2.5 and 3.1 million yen for Adachi, which are comparable
with those for all municipalities. These figures are slightly higher in Kanazawa with
the lower limit of 2.8 million yen and the upper limit of 3.3 million yen. In contrast,
the upper limit at the median for Takikawa is 2.5 million yen, which is less than the
lower limit at the median for all municipalities and the lower limit is 2.1 million yen.
Those figures in Shirakawa are 2.1 and 2.7 million yen, which are comparable with
those in Takikawa but lower than those in Sendai, Kanazawa and Adachi.
However, those CDFs do not control a variety of household characteristics. Thus
we examine equivalent household income, controlling for a variety of attributes of
households: age, sex, marital status, management of household (jointly or separately), household type, municipality, educational attainment, industry, and job type if
employed. Note that age, sex, educational attainment, industry, and job type are those
of the husband if household expenses are managed jointly. In order to adjust for those
factors, we employ quantile regression at the 10, 25, 50, 75, and 90 percentiles. Concretely, pooling all the households in the sample, we regress equivalent gross annual
income on sex (male is the reference), management of household (joint management
takes one otherwise zero), age brackets (age 60s, age 70s; age 50s is the reference),
marital status (being not married is the reference which includes those who are never
married, widowed, or divorced), household type (8 types; Type 1 (not married not
living with a child or a parent) is the reference), municipality (Sendai is the
reference), educational attainment (high school graduate, two-year college graduate,
and university or more graduate; junior high school graduate is the reference) and
industry (11 categories) and job type (8 categories). Among these variables, sex, age,
educational attainment are of the respondents and of the husbands if household
expenses are managed jointly.
Figure 5-1-2 illustrates the results. The graphs in the left hand side show the
results for the lower bound while those in the right hand side report those for the
upper bound. We present only the coefficients which are estimated at 10%
significance and do not show any coefficients which are not significantly estimated.
We have several observations. First, annual income is generally smaller for females.
While annual income presumably declines with age due to shorter working hours or
retirement, family size also becomes smaller since dependent children are more
likely to be independent and the relationship between equivalent income and head of
household age is ambiguous. The annual income decreased for those aged in their
70s at the 50 and 75 percentiles. Second, turning to household type, equivalent
household income is significantly smaller for Type 3 (not married living with a
parent/parents) or Type 4 (not married living both a parent/parents and a
child/children). As regards other household types, we do not see consistent results
between the lower and upper bounds. Third, looking at municipalities, annual income
is significantly lower in Takikawa at the 50 percentile and larger in Kanazawa at the
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Figure 5-1-1-1 Equivalent household income
(all)

Figure 5-1-1-2 Equivalent household income
(Sendai)

Figure 5-1-1-3 Equivalent household income
(Kanazawa)

Figure 5-1-1-4 Equivalent household income
(Takikawa)

Figure 5-1-1-5 Equivalent household income
(Shirakawa)

Figure 5-1-1-6 Equivalent household income
(Adachi)

JSTAR first results 253

Chapter 5

90 percentile. Fourth, university or more graduates receive a higher annual income at
every percentile for both lower bound and upper bound. We also see that annual
income is higher for senior high school graduates than for junior high school
graduates at 10, 25, and 50 percentiles. We notice the size of the difference from
junior high school graduates is larger at higher percentiles, implying that education is
a more important factor among the rich. Lastly, most of the coefficients on industry
are significant at 50 and 75 percentiles (the reference is no job). In addition, "work"
in all job types except production enjoy a higher income at the 10 percentile. These
observations show that we need to pay attention to household characteristics as well
as municipalities when discussing household income. In particular, we see some
systematic differences in the equivalent household income in age, specific household
types, some municipalities and educational attainment.

Figure 5-1-2 Difference in equivalent household income (unit: ten thousand yen)
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Figure 5-1-2 (con't.) Difference in equivalent household income (unit: ten thousand yen)
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Figure 5-1-2 (con't.) Difference in equivalent household income (unit: ten thousand yen)

Industry 1: Agriculture, lumber, fishery and mining
Industry 2: Construction
Industry 3: Manufacturing
Industry 4: Electricity, gas, water or heat supply
Industry 5: Transportation and communication
Indsutry 6: Wholesale, retail
Industry 7: Financial and insurance
Indsutry 8: Real estate
Industry 9: Services
Industry 10: Government
Industry 11: Missing
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Job 1: Expert or technical
Job 2: Management
Job 3: Administration
Job 4: Sales
Job 5: Services
Job 6: Security guard
Job 7: Agriculture, forestry and fishery
Job 8: Transportation and communication
Job 9: Production
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5.1.4 Comparison of Income between Self-reporting and Official Record
The protocol of the JSTAR calls for asking a respondent to fill in the leave-behind
questionnaire and then interviews the respondent on a later day. The interview asks
about income using unfolding brackets in the case the respondent did not answer the
question in the leave-behind questionnaire. However, sometimes a respondent is interviewed first before filling in the leave-behind questionnaire. In this case, respondents
are asked to mail in the leave-behind questionnaire. In both cases we expect the information on income either from leave-behind questionnaire or interview. However,
some respondents who first answered their income in the interview returned the selffilling questionnaire later filling in the income information. For these individuals we
have income information from two sources. While we need to keep in mind the selection bias of the respondents, we utilize the figures for validation of household income data.
Figure 5-1-3 presents comparison of net annual household income between
self-reporting and official records retained at home. The income data is not converted
to an equivalence scale. The upper panel shows the comparison for the respondent
and the lower panel for the spouse. First, we examine the disparity in both income
measures for the respondent. We observe that the self-reported income is located between the lower and the upper bound for all income ranges. At a close look, the selfreported income is close to the upper bound obtained in the interview, rather than the
lower bound, especially in lower income ranges. Second, the pattern for
the spouse’s income is similar to that for the respondent's.

Figure 5-1-3-1 Comparison of household income between self-reporting and official tax record
(respondent)
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Figure 5-1-3-2 Comparison of household income between self-reporting and official tax record
(spouse)

While we need to further work on the validation of income data, a preliminary
analysis implies that we do not observe a large difference in household income between the self-reported based on tax records and unfolding brackets.
5.1.5 Towards a Better Income Measure
This section previewed income data in JSTAR, focusing on gross annual household
income adjusted for household demographics and several income items. We observe
systematic differences in the equivalent household income. There are further issues
we need to address. First, we need to examine whether annual household income matches the sum of each income item. While we use the samples whose annual
income data is available in this section, imputations and corrections using a variety of
variables are needed for missing or extraordinary responses for total income and each
component of expenditure. This is especially the case for pension income and
imputed rents, which is a large resource for middle-aged and elderly persons and
requires a careful examination to measure the well-being of the elderly. If the gap
remains after these adjustments, we should identify main factors to account for the
difference and improve the income measure. Indeed, the SHARE book reveals a large
disparity in each component for each country. A preliminary analysis shows
that the imputed rent is the highest in Adachi, which is located in the center of Tokyo, and the second highest in Sendai and Kanazawa and, if imputed rents are
included, the gap in gross household income between those two municipalities and
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Adachi will be smaller. In contrast, the imputed rents are lower in Takikawa and
Shirakawa. This means that if we include imputed rents for total household income,
the difference will be larger between the three municipalities (Sendai, Kanazawa, and
Adachi) and Takikawa and Shirakawa. Second, unlike SHARE, we do not have to
compute purchasing power parity (PPP) across different currencies but we may still
have to adjust for the difference in price level so that we construct the income
measures in real terms. Third, we need to impute a point value of income when we know
only the range of household income based on the unfolding brackets. One particular
way to impute household income in JSTAR is to employ the income data both in
terms of official records and self-reporting. We provide some preliminary results in
this section but we need to pursue a better measure for income using this unique
information.
5.1.6 Conclusions
• JSTAR contains a variety of income measures. When focusing on net annual household income, we observe systematic differences in the equivalent household income
across age, sex, education, household type, industry, and job type, as well as municipality.
• The household income data in JSTAR should be elaborated through imputation
and correction of each income item, evaluation in real terms using price difference
across municipalities and computation of a point value for the income range based on
the unfolding brackets.
• Imputations are particularly important for some large items like pension
income and imputed rents to measure the well-being of middle-aged and elderly people.
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5.2 Wealth and Portfolio Composition
5.2.1 Introduction
Along with current income, accumulated wealth is one of the main determinants of
the well-being of the elderly. According to the standard life-cycle/permanent income
hypothesis, people compensate for their consumption after retirement by dis-saving
their wealth which is accumulated before retirement (Modigliani 1986). Thus, wealth
is a key factor for well-being in later life, especially for the retired. At the same time, it
is not an easy task to obtain a precise amount of wealth. In addition to a large variation
of the amount of wealth across individuals, wealth takes a variety of forms including
financial assets, real estate, and others. This section provides an overview of the wealth
amount and portfolio composition in JSTAR, focusing on the differences among municipalities and household characteristics.
When considering the role of wealth and analyzing the wealth holding for the
elderly, we should pay attention to two aspects. One aspect is adequacy of savings at
retirement. It is not an easy task to determine the adequacy, i.e. whether the wealth
at retirement (and interest income) can finance the flow of consumption in later life
together with other resources since it depends on a variety of factors: amount of accumulated labor income, expected non-labor income (i.e. pension income), retirement
age as well as time preference, expected life expectancy, risk aversion, and bequest
motives. In particular, wealth is also a buffer for unexpected health shocks (e.g. hospitalization or institutionalization) for the elderly. How public pensions programs and
health and long-term care insurance can substitute or complement private wealth is one
of the most important policy issues to reconsider the role of public insurance program
and appropriateness of current benefits. While these issues should be investigated indepth later, we provide a basic picture of wealth amount and composition in JSTAR.
The other aspect is the distribution of wealth. While we observed some systematic
differences in equivalent household income in the previous section, we see a disparity
of wealth across individuals, too. We will turn to this point in a later section (Section
4 of this chapter).
The Japanese government collects data on financial wealth in the Family Income and Expenditure Survey (since 2001; Family Savings Survey before 2001) on
a monthly basis and in the National Survey on Family Income and Expenditure every
five years. In addition to the difficulty for researchers to access micro-level data from
those sources, the sample size of the Family Income and Expenditure Survey is not
large (9,000 in total) and the sample for those aged between 50 and 75 is relatively
small. The sample size of the National Survey on Family Income and Expenditure is
large (approximately 50,000) but the data is cross-sectional and collected every five
years. In this sense, JSTAR provides a nice opportunity to explore dynamic process of
wealth accumulation for an individual.
5.2.2 Measuring Wealth in JSTAR
Similar to SHARE, the questionnaire in JSTAR covers a wide range of financial and
real assets. Financial assets include three broad categories: deposits, bonds, and stocks.
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Deposits include bank and postal ordinary deposits as well as time deposits and postal
saving certificates in any financial institution. Bonds include government and corporate
bonds and investment trust (e.g. money market funds). Liabilities include mortgage
and consumer loans, but contribution and benefits from life insurance is not included.
Note that the number of categories of financial assets is larger in SHARE (seven) than
in JSTAR (three). The methodology to measure those three aspects of financial wealth
is similar to that of household income. In the self-filling questionnaire, JSTAR asks the
respondents to report their financial assets by type: deposits, bonds, and stocks separately. For each financial asset category respondents are asked whether they hold any
assets in this category or not (a choice of “don’t know” is also provided), and if they
have, then they are asked to give a value for their total holdings in the category (see
Juster, Smith, & Stafford 1999; and Juster & Smith 2000 for the HRS case). JSTAR
asks a respondent to fill in the three types of financial wealth under his/her name. For
example, if a respondent is the wife and all the deposits are accumulated under her
husband’s name, the amount for the respondent is zero. After asking the amounts for
each of the three types of financial assets, the respondent is also asked to report those
under the name of the spouse if they are managing household assets jointly.
In the interview, the respondent is asked whether he/she filled in the financial
asset items or not. If he/she did, an interviewer asks a point value of each item of financial assets. Some people respond with an exact number, respond “don’t know,” or
refuse to respond. If a respondent is willing to answer but she does not provide an exact value for financial assets, she is asked unfolding brackets questions for each of the
three types of financial assets up to three thresholds. These answers place the financial
assets in a certain range. We should keep in mind that, in the interview, a respondent
who is married is also asked to report the amount under his/her name if household assets are managed separately and the amount under either the respondent or the spouse
if household assets are managed jointly.
While JSTAR and SHARE have a common structure on measurement of the financial assets, there are some differences between them. First, the number of financial
wealth items is smaller in JSTAR. However, as the SHARE book shows, financial assets other than bonds, stocks and mutual funds are less widely held, and especially individual retirement accounts and contractual savings for housing are common in only
several countries. Second, respondents of the financial and housing sections are those
household members most responsible for financial and housing matters, respectively,
in SHARE, while respondents in JSTAR are not necessarily the persons in the household with most responsibility for the matter.
In addition to financial assets, JSTAR asks the respondents about household liabilities and real assets. As regards household debts, the respondent is asked whether
the household has any mortgage on the current residence (primary residence) and,
if so, how much of the mortgage remains. If the respondent has multiple mortgages, he/she is expected to report the largest one. Unlike financial assets, JSTAR asks
those variables at the household level, not on an individual basis. Then, the respondent is also asked whether the household has any debts other than mortgage and if so,
how much. Household liabilities except mortgage include cars, motorcycles, durable
goods, and borrowing from relatives and friends. If a respondent is not able to provide
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a point value, he/she is routed to the unfolding bracket questions. As for the real assets, a respondent is asked to report the tenancy status, and the house and land size
if the respondent is a member of a homeowner household. Then he/she is requested
to provide an estimated value of the real asset if it were sold today and its ownership
status. When the point value is not available, he/she is again routed into the unfolding
bracket questions.
In what follows, we will review several types of wealth indicators. First, we show
the ownership proportion of financial assets holdings by type of each component, i.e.,
deposits, bonds, stocks and non-mortgage liabilities, which are liquid in the market.
Second, we depict the CDFs of net financial assets (the sum of deposits, bonds and
stock minus non-mortgage liabilities) and perform quantile regression to explore the
factors affecting the shape of CDFs of net financial assets. Third, we expand the same
analyses to real assets which are less liquid than financial assets in the market and
compute net total assets, which are defined as total assets (financial plus real assets)
minus total liabilities (mortgage or non-mortgage loans). While the importance is acknowledged, we confine the real assets to real estate excluding automobile or durable
goods, and consider current monetary values, but not the present value of the future
income flows to use the assets. Imputations of those variables remain as a future task.
5.2.3 Variations in Household Financial Assets and Non-mortgage
Liabilities Across Municipalities and Demographics
First of all, we present household financial assets and their components as well as
non-mortgage loans. Similar to household income, JSTAR asked the respondent whether household financial assets (not specific type of financial assets) are
managed jointly or separately. Table 5-2-1 reports the share of the households
whose financial assets are being managed jointly or separately for the married
households. By municipality, we see the highest share of households managing assets
jointly in Shirakawa (87%) and lowest in Adachi (69%). The share of households
managing financial assets jointly is slightly higher for households whose head is aged
in their 60s. By family type, we see a higher share of managing financial assets
jointly for households living with parents (Type 7) and lower shares for those living
with children (Type 6 or 8).
Like in household income, some respondents gave us the information on
household financial assets both in the leave-behind questionnaire and the interview, depending on the order of those surveys. If this is the case, we took the information in the leave-behind questionnaire since we expect more precise information, though the data on financial assets do not come from an official record.
A point value of financial asset is given in the leave-behind questionnaire but
we just have a point value or a range of the financial assets for respondents
who were routed to the unfolding brackets questions. Thus, we present the
household financial assets in terms of the upper and the lower limits.
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Table 5-2-1 The number of samples whose assets are managed jointly or separately

Table 5-2-2 shows the proportions of financial asset holdings by asset type. First,
the average share of deposit holders is 93%. Looking at municipalities, the proportion is close to 95% in Sendai, Kanazawa, and Takikawa, while it is 91% in
Shirakawa and Adachi. The share also depends on household type. The share is
higher for the married (Type 5-8) than the unmarried (Type 1-4). The smallest share
is found for an unmarried respondent living alone (84%) and the largest is for a
married respondent living with both a child/children and a parent/parents. By age
group, the share is slightly smaller for those in their 50s. Second, the share of bond
holders is much smaller than that of deposit holders and also varies across
municipality and household type. The average share is 18%. By municipality, the
largest is found in Kanazawa (27%), followed by Sendai (19%), and the lowest is in
Shirakawa (7%), which presents a 20% gap between Kanazawa and Shirakawa.
Again, the share of holders is larger for the married (Type 5-8) than the unmarried
(Type 1-4). In contrast to deposit holding, the share is smaller for those who are in
their 70s. Third, the average proportion of stock holders is 16%, which is slightly
smaller than that of bond holders. Again, a large regional discrepancy is observed.
The highest is Kanazawa, which exceeds 20% and the lowest is Takikawa (7%). A
similar pattern is observed for different household types, though the share is higher
for the unmarried than the married if living with both a child/children and a parent/
parents. The share of stock holders is smaller for those aged in their 70s, which is the
same pattern observed in the bond holders.
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Table 5-2-2 Shares of asset holdings

The SHARE book shows a large variation in total financial wealth per
household: higher in the North (Denmark and Switzerland) and lower in the south
(Italy, Greece, France, Spain, and Austria), reflecting small ownership of any
financial assets other than bank accounts (e.g., Greece) or higher weight of real
assets (Italy and Spain). The SHARE book also reports that the ownership rate of
bonds and stocks increases from south to nNorth. The proportion of households
holding bonds ranges from close to 0% in Spain to 24% in Denmark and that of
households holding stocks varies from 3% in Spain to 38% of Sweden. While we
should note the difference in the definition between JSTAR and SHARE (mutual
funds are excluded in the SHARE analysis), JSTAR reveals that the share of bond
holders in Japan belongs to a higher group in SHARE (the second highest is 16.5% in
Sweden) while the share of stock holders belongs to the middle (close to 16.3% of
the Netherlands, the 4th highest in SHARE).
The last column of Table 5-2-2 reports the proportions of the individuals who hold the
liabilities except mortgages (see the definition of non-mortgage loans above). The average share is 12%. The share is slightly higher in Sendai, Kanazawa, and Adachi,
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and lower in Takikawa and Shirakawa. By household type, the highest share is found
for Type 4 (not married living with a child/children and a parent) which reaches one
quarter, while smaller for households not living with a child/children or a parent/
parents (Type 1 and 5) which registers less than 10%. Moreover, the share of nonmortgage liability holders decreases along with age: 19% in the 50s to 7% in the 70s.
In what follows, we focus on net financial assets held by a household, and they
are defined as the sum of deposits, bonds, and stocks minus non-mortgage liabilities. We should keep in mind that the way to convert the net financial wealth to an
equivalent scale is different from that for household income or expenditure. In the
case of net financial wealth, we divide the amount by 2 if household financial assets are managed jointly by a husband and wife and use the amount itself if a respondent is a single or manages household assets separately. The basic idea is that
household financial assets are fully disposed by a couple, not by a child or a parent,
though it is possible that the assets are used for a child or a parent through financial
transfers including bequests. Moreover, the data in the graphs and the text is different
since we exclude any samples whose equivalent household financial assets exceed
the 90 percentile since the shape of the CDF is sensitive to the outliers. The outliers
are more extreme in household financial assets than income or expenditure. However, we include all the samples to compute statistics in the text and the estimation.
Figure 5-2-1 illustrates the CDFs of household net financial assets by municipality.
The median of the lower limit and the upper limit in all municipalities are 2.5 million
yen and 3.0 million yen, respectively. By municipality, those figures are 2.5 million
yen (both upper and lower) in Sendai, 3.3 and 3.5 million yen in Kanazawa, 3.0 and 3.5
million yen in Takikawa, 1.5 and 2.5 million yen in Shirakawa, and 2.0 and 2.5 million
yen in Adachi. The average amount of net financial assets is slightly higher in Kanazawa
and Takikawa and is slightly lower in Shirakawa than the average for all municipalities.
Next, we turn to examine equivalent net financial assets, controlling for a variety of attributes of households and municipalities. In order to adjust for those factors, we employ quantile regression at 10, 25, 50, 75 and 90 percentiles, which is
exactly the same in Section 1 and 3 of this chapter. Concretely, pooling all the households in the sample, we regress equivalent gross annual income on sex (male is the
reference), management of household (joint management takes one otherwise zero),
age brackets (age 60s, age 70s; age 50s is the reference), marital status (being unmarried is the reference which includes those who are never married, widowed, or
divorced), household type (8 types; Type 1 (unmarried not living with a child or a
parent) is the reference), municipality (Sendai is the reference), educational attainment (high school graduate, two-year college graduate, and university or more graduate; junior high school graduate is the reference) and industry (11 categories; the
reference is not working) and job type (8 categories; the reference is not working).
Among these variables, sex, age, and educational attainment, industry, and job type
are of the respondent and of the husband if household expenses are managed jointly.
Figure 5-2-2 illustrates the results. The graphs on the left hand side show the
results for the lower bound while those on the right hand side report those for upper
bound. We present only the coefficients which are estimated at 10% significance. First,
the amount of net financial assets is significantly larger for a household aged in the
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Figure 5-2-1-1 Equivalent net financial
wealth (all)

Figure 5-2-1-2 Equivalent net financial
wealth (Sendai)

Figure 5-2-1-3 Equivalent net financial
wealth (Kanazawa)

Figure 5-2-1-4 Equivalent net financial
wealth (Takikawa)

Figure 5-2-1-5 Equivalent net financial
wealth (Shirakawa)

Figure 5-2-1-6 Equivalent net financial
wealth (Adachi)
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60s for all the percentiles except the 10 percentile and the size of the effect increases
with higher percentiles and this is also the case for a household aged in the 70s at 25, at
50 and 75 percentiles. There is no significant difference for whether financial assets are
managed jointly or separately. Second, the amount of net financial assets is larger for
Type 4 household (a single living with a child/children and a parent/parents) at 75 percentile and the married (Type 5-8) at 75 and 90 percentiles except Type 6 (living with
a child/children but not a parent/parents). Third, the amount of net financial assets is
larger in Kanazawa than in Sendai at the 50 percentile but there is no other significant
difference across municipalities. Fourth, the amount of net financial assets depends
on educational attainment. The amount is larger for university or more graduates at
all the percentiles except the 10 percentile. Fifth, there is no coefficient on industry
or job types are not statistically significant (the results are omitted from the graph).
These observations show that the effect of a variety of household demographics and municipalities are different between household income and net financial
assets. First, net financial assets are larger for those in their 60s or 70s while there is no
significant difference across age groups in household income. Second, household
income is smaller for the unmarried living with a parent/parents and/or a child/
children but this is not the case for net financial assets. Third, household income is
significantly smaller in Takikawa (50 and 75 percentiles) while net financial assets
are significantly larger in Kanazawa (50 percentile). Fourth, both household
income and net financial assets are larger for university or more graduates.
While we provided a brief description of the wealth data and their quantile regression results in this section, we need to further investigate the financial asset data. Even
if the total financial assets are the same, the wealth portfolio might be different and
the mixture of safe and risky assets may differ across individuals, depending on risk
attitudes, discount factors, as well as mortality and morbidity risks, which are generally higher for the elderly, and the amount of real assets. The SHARE book provides
some interesting patterns in the financial wealth composition. First, as stated, the ownership of bonds, stocks, and mutual fund increases from south to north. Second, the
total risky assets ratio, defined as the ratio of direct holding of stocks and indirect
holdings through mutual funds and investment accounts out of total financial assets,
are mostly between 10% and 20% and the share of risky assets held by people around
retirement age is higher than those of older ages who have an increased health risk
and a decreased investment horizon to recover from negative returns (Hurd 2001).
Third, stock market participation is affected by financial sophistication and
literacy of individual investors, though the information is not available in
the first wave of JSTAR. More in-depth investigation of household financial
assets in JSTAR will provide more insights on the household portfolio.
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Figure 5-2-2 Difference in equivalent net financial wealth (unit: ten thousand yen)
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5.2.4 Variation in Household Real Assets and Mortgage Loan and
Total Net Assets across Municipalities and Demographics
Lastly, we present the total net worth considering all types of assets including real assets (land and housing) and household liabilities (mortgages) and compare the pattern
of gross financial assets and net worth. The important message in the SHARE book
is that the cross-country distribution of gross financial assets does not parallel that of
net total assets, depending on the importance of real assets. While the SHARE book
used a terminology “net worth” defining the sum of financial and real assets minus
mortgage/non-mortgage loans, we use “net total assets” since the present value of the
future income flows to use the assets are not considered in this section. Moreover, we
keep in mind that real assets refer to land/housing assets only and exclude automobile
or durable goods.
The SHARE book illustrates that the median net total assets varies across European countries and divides those into (1) high wealth group (Switzerland, Spain, and
Italy), (2) higher wealth group (France and the Netherlands), (3) lower wealth group
(Austria, Denmark, and Greece) and (4) low wealth group (Germany and Sweden),
though the relative rank depends on the purchasing power adjustment. In Italy and
Spain where real estate consists of a larger share in all the wealth, the amount of the
financial wealth is smaller but that of net total assets is higher.
Before computing net total assets, we examine the shares of holders of real assets
(land and house) and liabilities (mortgages only). Table 5-2-3 reports that the share of
real asset holders is 31%. First, naturally, we see a large variation across municipalities. The share is highest in Shirakawa (70%) and lowest in Adachi (17%), reflecting a
large variation in real asset prices and industrial structure. Second, the share of real asset holders increases along with age from 18% in the 50s to 30% in the 70s. Third, we
see a generally larger share of real asset holders for those who are not married (Type
1-4) than those who are married (Type 5-8). In contrast, the share of mortgage holders
among real asset holders is largest in Adachi (26%) whose share of real asset holders
is the smallest while the proportions for Takikawa (14%) and Shirakawa (17%) are
smaller. This finding may reflect that land and housing price is much higher in Adachi,
located in the center of Tokyo, which discourages households from purchasing real assets but once they have those assets, they owe a large amount of liabilities. The average
for all municipalities is close to 20%. The share is higher for those who are not married
(Type 1-4), which coincides with the higher share of real asset holders among them. In
contrast to the share of real asset holders, the share of mortgage holders is smaller for
those aged in their 60s or 70s than the 50s since many of them completed repayment
of those mortgages. The share of mortgage holders is higher for those living without
a spouse (Type 1-4), except those living with a child/children (Type 6) but not with a
parent/parents.
In what follows, we convert net total assets to an equivalent scale. As stated,
equivalent net financial assets are computed by dividing the amount by two if household financial assets are managed jointly by a husband and wife (otherwise, equivalent
net financial assets are equal to the amount of net financial assets). On the other hand,
net real assets are defined as the value of housing and/or land minus the current stock
of mortgage loans and converted to an equivalent scale by dividing the amount by two
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if a respondent is married (for the non-married, equivalent net real assets are equal to
the amount of net real assets). JSTAR does not ask a respondent whether he/she manages real assets jointly or separately but instead asks under whose name real assets
are held. We assume that real assets are managed jointly if a respondent is married.
Finally, net total assets are the sum of net financial assets and net real assets.
Table 5-2-3 Shares of real asset and mortgage loan holdings
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Figure 5-2-3 depicts the CDFs of household total net assets by municipality. As
in the CDFs of net financial assets, we exclude any samples whose equivalent household financial assets exceed the 90 percentile (80 percentile for Adachi) since the shape
of the CDF is sensitive to the outliers but includes all the samples to compute statistics
in the text and the estimation. The median of the lower limit and the upper limit in all
municipalities are 9.3 million yen and 12.5 million yen, respectively. Looking at those
figures by municipality, those figures are 11.0 and 12.5 million yen in Sendai, 12.5 and
14.8 million yen in Kanazawa, 6.5 and 8.9 million yen in Shirakawa, 6.8 and 13.5 million yen in Takikawa, and 7.5 and 10.3 million yen in Adachi. The average amount of
net financial assets is slightly higher in Kanazawa and Takikawa and is slightly lower
in Shirakawa than the average for all municipalities.
Next, we turn to examine equivalent net total assets, controlling for a variety of
attributes of households. Pooling all the households in the sample, we employ quantile regression to adjust for those factors. The methodology is exactly the same as the
estimation of net financial assets in this section except the dependent variables. Figure 5-2-4 illustrates the results. The graphs on the left hand side show the results for
the lower bound while those on the right hand side report those for the upper bound.
We present only the coefficients which are estimated at 10% significance. First, the
amount of net total assets is significantly larger for a household in age 60s at all percentiles and in age 70s at 25, 50, and 75 percentiles, and the size of the effect increases
with higher percentiles, a pattern similar to that of net financial assets only. There is
no significant difference in different management or gender. Second, the difference
in total net worth by household type is little observed except Type 4 (a single living
with a child/children and a parent/parents) at the 90 percentile. Third, net total assets is
smaller in Takikawa than in Sendai except at the 10 percentile. In addition, the amount
is larger in Kanazawa at 50 percentile. Fourth, the amount of net total assets is larger
for university or more graduates and the size increases along with age. Fifth, most of
the coefficients on industry are positive and significant at the 10 percentile (and some
at the 25 percentile) while those are cancelled out by negative effect of job type.
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Figure 5-2-3-1 Equivalent net total wealth
(all)

Figure 5-2-3-3 Equivalent net total wealth
(Kanazawa)

Figure 5-2-3-5 Equivalent net total wealth
(Shirakawa)
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Figure 5-2-3-2 Equivalent net total wealth
(Sendai)

Figure 5-2-3-4 Equivalent net total wealth
(Takikawa)

Figure 5-2-3-6 Equivalent net total wealth
(Adachi)

Japanese Study of Aging and Retirement

Figure 5-2-4 Difference in equivalent net total wealth (unit: ten thousand yen)
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Figure 5-2-4 (con't.) Difference in equivalent net total wealth (unit: ten thousand yen)

Industry 1: Agriculture, lumber, fishery and mining
Industry 2: Construction
Industry 3: Manufacturing
Industry 4: Electricity, gas, water or heat supply
Industry 5: Transportation and communication
Indsutry 6: Wholesale, retail

In this section, we construct several wealth variables using JSTAR data. It seems
that JSTAR was effective in producing the ownership rate of each financial item and
the data on the amount of each component and we need to further investigate the
data to construct more precise information on net total assets. Furthermore, we concur with the SHARE book discussion on the adequacy of saving. It depends on attitudes toward saving as well as intensity of bequest motives, features of the mortgage
markets, transaction costs in housing markets, and availability of reverse mortgage
markets. Further analysis should tackle those issues together with the role of public
pension program and health insurance in later life.
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5.2.5 Time Patience, Risk Aversion and Expectations
So far, we provided some description of financial and real assets across household
characteristics and municipalities in JSTAR. In addition to information on the amount
of asset holding, JSTAR used a block of hypothetical questions to infer discount factor and risk aversion, which are fundamental parameters governing individual decision-making. Moreover, JSTAR asked the respondents about their beliefs about future
events such as mortality risks as well as expected value on their wealth (including public pension benefits) and bequests, which are indispensable to examination of forwardlooking behavior. We provide a very brief description of those variables below.
First, JSTAR has a series of unique and explicit questions to measure discount
factor. The question is to compare receipt of one million yen now for certain versus
receipt of a varying amount (X) in 13 months’ time; respondents were asked to choose
one of the two options. The amount of X was assigned 11 different numbers, starting
with 0.95 million yen (annual interest rate is negative 5%) and ending with 1.40 million yen (annual interest rate is 40%) in the eleventh month.
We expect that a more impatient respondent is more likely to choose to receive
cash in the earlier months and a more patient respondent is more likely to choose to
receive a higher reward in the future. We observe a large variation among gendermunicipality groups. By gender, females are more time impatient. This pattern is observed in all the municipalities except Takikawa in Hokkaido, which is a relatively
newly-developed area since the second half of the nineteenth century, where time patience is similar in both sexes.
Second, JSTAR provides a series of hypothetical questions to measure risk aversion. There are two sets of questions directed to each respondent. Before starting those
questions, the interviewer reminds the respondent that the questions are unrelated to
whether the respondent indeed has a job or his/her company actually offers such options in reality. The respondent is asked to choose one of the two options regarding
receipt of salary. In the first set of questions (we call this set “risk aversion 1”), the
first choice is an uncertain case and allocates a variety of probability to higher reward
(probability of X) and lower reward (probability of 1-X) where X ranges from 90% to
10%. The second choice is always the same (the certain case). The first choice in the
second question is an increase by 50% with probability of 90% and an increase 5%
with probability of 10%. The choice in the last question is an increase by 50% with
probability of 10% and an increase of 5% with probability of 90%. We expect a more
risk averse respondent to be more likely to choose a certain case when the probability
to receive a higher reward is low. The questioning is stopped when a respondent first
chooses the certain case. The series of questions in the second set of the questions are
similar to the first set of the questions but the change in increase in the certainty case is
20%, not 10% (we call this set “risk aversion 2”). We asked two sets of the questions
with different changes in reward for identification.
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If we compare the results of “risk aversion 1” between males and females, males
are more likely to choose a risky choice than females. If we compare municipalities,
the gender gap is much smaller in Kanazawa than in Sendai and diminishes further in
Takikawa and Adachi. In contrast, the respondents in Shirakawa are more risk averse
than those in other municipalities. The results using “risk aversion 2” reveal that the
gap between the lines of CDF for males and females widens, which is particularly the
case for Sendai. Together with the observations of time patience, we have a general observation that females are more impatient and more risk averse while males are more
time patient and more risk loving. At the same time, we should keep in mind that there
are some discrepancies in the degree of the gap between males and females and among
municipalities too. Further research should relate the differences in time patience and
risk aversion with a variety of the life aspects in this book, which are represented by
health behavior, employment status or wealth portfolio.
Third, JSTAR asks the respondents who were not eligible at the time of interview
but would be in future about the probability that pension benefits would be reduced
more than 10%. One of the most serious concerns in Japan is public distrust in the sustainability of current public pension programs. Since pension benefits are the primary
source for many people, their beliefs regarding future pension reforms are an important component for life design at an individual level and, at the same time, reliability of
the program as a public policy at the national level. The choices include “none,” “don’t
know,” and “refuse to answer.”
Very interestingly, we observe a large variation across municipalities, though the
public pension program is uniform in Japan. The share is 45% in Sendai, close to 40%
in Shirakawa, and 37% in Adachi. While Sendai and Kanazawa have in common a
long tradition as cultural cities and are not different in time patience and risk aversion,
the share is 28% in Kanazawa. The figure is the lowest in Takikawa at 24%, which is
about half that in Sendai. SHARE found that younger respondents report higher probabilities of their expectations for future pension cuts. Japan has a uniform pension
program in the country and the share in Takikawa with the youngest average age of the
respondents among the five municipalities has the lowest proportion. What accounts
for the regional disparity in “anxiety” for a reduction in future pension benefits should
be further examined.
Fourth, JSTAR has questions on subjective survival probabilities in a different
way from SHARE. JSTAR asks all respondents to reveal their views on probability to
live at ages 75, 80, 85, 90, 95, 100, 105, 110, 115, and 120. We put two devices in the
question to reveal survival probabilities properly. One is that the probability to live at
a certain age is always smaller than that to live at a younger age. The other is that we
put official statistics for survival probabilities for each age on the card shown in person
by the interviewer to the interviewee. In other words, each respondent answers his/her
probability to survive at different ages knowing the “averages” of each age based on
government statistics.
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We extract several interesting findings. First, the gap between the probability of
self-reporting duration of lifetime is always lower than the official life tables, both
for males and females. Second, the gap between the self-reporting probability and the
national average is larger for females than males. In other words, females are more
likely to underreport their life expectancy. Third, regional discrepancies in the subjective life expectancy are large. In the case of males, the self-reporting life expectancy
is the lowest in Kanazawa and the highest in Shirakawa. In Shirakawa, there is little gap between the subjective and the official expectancy. The patterns in Takikawa
and Adachi are slightly higher than those in Kanazawa. In the case of females, we
see a similar pattern: the highest in Shirakawa and the lowest in Kanazawa. Further
research should explore what accounts for the regional difference in life expectancy
and how it is related with health status. Then, how the difference in the subjective life
expectancy affects household consumption and wealth portfolio should also be examined to understand the economic aspects of the elderly in Japan.
5.2.6 Conclusions
• JSTAR covers a wide range of financial and real assets and allows us to construct a variety of types of wealth. This section examines net total financial assets (the
sum of deposits, bonds and stocks minus non-mortgage liabilities) and net total assets
(the sum of net financial assets and net real assets).
The estimation results using quantile regression show (1) the amount of net financial assets is larger for those aged in their 60s or 70s whilehousehold income declined for a household aged in the 70s, (2) household income is smaller for the unmarried living with a parent/parents and/or a child/children but this is not the case for net
financial assets, (3) household income is significantly smaller in Takikawa while net
financial assets are significantly larger in Kanazawa and (4) both household income
and net financial assets are larger for university or more graduates.
• The ownership rate for real assets (land and houses) is 31% with a large variation across municipalities (70% in Shirakawa and 17% in Adachi) and household
demographics. After controlling for a variety of factors, the amount of net total assets
is significantly larger for a household in aged in the 70s, or in Kanazawa, or university
or more graduates.
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5.3 Consumption
5.3.1 Introduction
Consumption is often used as a measure of a longer term material well-being of individuals. Despite the importance of consumption as a measure of living standard,
measuring consumption is a very difficult task. Usually measuring consumption is
more difficult to measure precisely than income. Like other countries, the Japanese
government collects monthly consumption data based on a diary, called the Family
Income and Expenditure Survey (FIES) and the National Survey on Family Income
and Expenditure (NSFIE). In addition to the difficulty to access micro-level data from
those sources, data is collected in a rather short period (six months for FIES and three
months for NSFIE) and infrequently (NSFIE is performed every five years). There are
other data sources including consumption data in a specific period (i.e., September
in every year) but they are based on respondents’ recall without a diary. Moreover,
the sample for those aged between 50 and 75 is not necessarily large in those surveys. (The number of the sample is about 9,000 for FIES and 50,000 for NSFIE.)
JSTAR provides rich information on consumption and expenditure in an internationally comparable way including the sequence of questions and the composition
of expenditure items. Similar to other “family” surveys, JSTAR does not require the
respondent to keep a diary since keeping a diary places a large reporting burden on respondents and possibly discourages them from cooperating in a survey. While we need
to validate the data comparing with government statistics in Japan, which is based on
a diary, we believe that JSTAR’s consumption data is one of a few useful datasets for
measuring the well-being of the middle-aged and elderly people from an international
perspective. Moreover, JSTAR is the only available source on consumption in Japan together with a variety of other information such as information on wealth, health status,
family and social networks, as well as expectation on life expectancy, among others.
SHARE has a question on the self-reported economic situation of the households which simply asks the respondents whether they are able to make ends meet
under their household’s total monthly income. SHARE found a higher proportion
of people with difficulty in the southern European countries and there is no correlation at all between the percentage reporting difficulty in making ends meet and
the level of food consumption. JSTAR does not have this question and we cannot compare self-reported economic situation between JSTAR and SHARE.
5.3.2 Measuring Consumption in JSTAR
Following Browning, Crossley, and Weber (2003), JSTAR asks the respondents about
their expenditure in the four sub-groups, food consumption at home, eating out, and total
amount of expenditure on nondurable goods and services (excluding housing payments
such as rents or mortgage payments and the purchase of durable goods such as televisions or refrigerators) in a usual month during the past twelve months as well as durable
goods purchased in the past twelve months. For these questions, a respondent is asked
to answer the exact amount spent in each category with the options of “don’t know” and
“refuse to answer.” If the amount is not uncertain, an interviewer employs unfolding
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brackets up to three times to ask the range of expenditure in each category. In addition,
JSTAR asks the respondent the number of cars owned and the frequency of change and the
value. Moreover, before asking the amount for each expenditure category, JSTAR asks
who is in charge of managing living expenses and who makes a final decision of spending for living expenses, food at home, eating out, and durable goods. On the other hand,
JSTAR does not have a specific question on telephoning which is included in SHARE.
5.3.3 Measuring Food Expenditure
First, we examine the sum of expenditures on food and eating out (henceforth, we
call it “food expenditure” for simplicity) in a usual month across municipalities
which are not adjusted for the number of family members. We note that all the patterns presented in this section are not altered if we confine our analysis to food expenditure and exclude expenditure on eating out. The median for the lower limit
for all municipalities is 70,000 yen and that for the upper limit is 80,000 yen. We
see a large variation among the five municipalities and probably can classify those
into two groups. The average expenditure is large in urban area including Sendai,
Kanazawa and Adachi. The lower and upper limits at the median are 70,000 and
83,000 yen for Sendai, 74,000 and 85,000 yen for Kanazawa and 80,000 and 100,000
yen for Adachi. The figures in Takikawa and Shirakawa are smaller. The lower
and upper limits are 60,000 and 63,000 yen in Takikawa and 52,000 and 57,000 in
Shirakawa. These discrepancies may be accounted for by the difference in food price
and dominance of the agricultural sector associated with a larger self consumption.
Next, we estimate equivalent household food expenditure including eating out.
It is natural that food expenditure depends on a variety of household characteristics
including the number of family members and family types. Thus we use the equivalent
scale below. Similar to the equivalent household income, the equivalent household
consumption is defined as monthly household consumption (either food expenditure or
total expenditure) divided by a squared root of number of family members. The definition of the family members is same in the case of the household income; the number
of family members includes the respondent, the spouse and their dependent children
(children who are economically independent of his/her parents are excluded) as well
as co-resident parents who are living in the same house. We excluded grandchildren
or other dependent relatives from the family size. The CDFs (cumulative density functions) of equivalent household expenditure presented in this section (both food expenditure and total expenditure) are based on the sample excluding any outliers which exceeds the 90 percentile since those samples extend the upper tail of a CDF to the right.
However, we include all the samples for the discussion in the text and the estimation.
Figure 5-3-1 illustrates the CDFs of food expenditure by municipality. The median for all municipalities is 46,000 yen at the lower limit and 53,000 yen at the upper
limit. Again, we observe regional disparity in food expenditure. The corresponding
values for Sendai, Kanazawa and Adachi exceed the median for all municipalities. The
lower and upper limits at median are 50,000 and 57,000 yen for Sendai, 50,000 and
58,000 yen for Kanazawa and 53,000 and 66,000 for Adachi. The figures for Adachi
are the largest among all the municipalities. In contrast, the lower and upper limits
at the median are 40,000 and 45,000 yen for Takikawa and those are even lower in
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Figure 5-3-1-1 Equivalent food expenditure (all)

Figure 5-3-1-2 Equivalent food expenditure
(Sendai)

Figure 5-3-1-3 Equivalent food expenditure
(Kanazawa)

Figure 5-3-1-4 Equivalent food expenditure
(Takikawa)

Figure 5-3-1-5 Equivalent food expenditure
(Shirakawa)

Figure 5-3-1-6 Equivalent food expenditure
(Adachi)
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Shirakawa: 32,000 and 38,000 yen, respectively. The difference between the higher
expenditure group (Sendai, Kanazawa, and Adachi) and lower group (Takikawa and
Shirakawa) may be accounted for by the difference in self consumption of agricultural products which is not included in food expenditure. Considering the relationship
between equivalent household income and consumption, the share on food consumption (the Engle coefficient) out of household income seems to be large in Adachi.
However, those CDFs do not control a variety of household characteristics. Thus
we employ the same methodology as equivalent household income, quantile regression, to examine equivalent household food expenditure at the 10, 25, 50, 75, and 90
percentiles, controlling for a variety of attributes of households. We regress equivalent
food expenditure on the same explanatory variables used in the estimation of equivalent
household income; sex (male is the reference), management of household (joint management takes one otherwise zero. See Table 5-1-2), age brackets (age 60s, age 70s; age
50s is the reference), marital status (being not married is the reference which includes
those who are never married, widowed or divorced), household types (see Table 5-11), municipality (Sendai is the reference), educational attainment (high school graduates, two-year college graduates and university or more graduates; junior high school
graduates is the reference) and industry (11 categories) and job types (8 categories).
Among those variables, sex, age, educational attainment, industry and job type are of
the respondents but of the husbands if household living expenses are managed jointly.
Figure 5-3-2 illustrates the results. The graphs in the left hand side show the
results for lower bound while those in the right hand side report those for upper
bound. We present only the coefficients which are estimated at 10% significance and
do not show any coefficients which are not significantly estimated. We have several observations. First, food expenditure is larger for a household whose living expenses are managed separately at all percentiles except the 10 percentile. In addition, food consumption is larger for a household whose respondent (or a husband if
managing household expenses jointly) is aged in the 60s at all the percentiles and
for a household whose respondent (or a husband if managing household expenses
jointly) is aged in the 70s at the 90 percentile. Second, food expenditure is larger
for Type 2 household (not married living with a child/children) at 25, 50 and 75 percentiles while smaller for Type 3 household (not married living with a parent/parents) at 90 percentile. No coefficient is significantly estimated for the married (Type
5-8; the results are omitted from the graph), implying that food expenditure is not
statistically different from the base group (living alone). Third, regional discrepancy
is observed. Food expenditure is consistently larger in Adachi than in Sendai while
smaller in Shirakawa and Takikawa (except at 10 percentile), which was also found in
Figure 5-1-1. The larger food expenditure in Adachi may be accounted for by higher
food prices in the center of Tokyo and the smaller food expenditure in Takikawa and
Shirakawa by lower food prices and self consumption. Fourth, food spending is larger
for higher educated households especially university graduates or more. The difference in food spending between junior high school graduates (the reference) and university or more graduates expands along with a higher percentile. Fifth, all dummies
on industries or job types are not statistically significant (not shown in the figure).
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Figure 5-3-2 Difference in equivalent food expenditure (unit: yen)
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However, those CDFs do not control a variety of household characteristics. Thus
we examine equivalent household income, controlling for a variety of attributes of
households: age, sex, marital status, management of household (jointly or separately),
household type, municipality, educational attainment, industry, and job type if employed. In order to adjust for those factors, we employ quantile regression at 10, 25, 50,
75 and 90 percentiles. Concretely, pooling all the households in the sample, we regress
equivalent gross annual income on sex (male is the reference), management of household (joint management takes one otherwise zero), age brackets (age 60s, age70s; age
50s is the reference), marital status (being not married is the reference which includes
those who are never married, widowed, or divorced), household type (8 types; Type 1
(not married not living with a child or a parent) is the refer ence), municipality (Sendai
is the reference), educational attainment (high school graduate, two-year college graduate, and university or more graduate; junior high school graduate is the reference) and
industry (11 categories; the reference is “not working”) and job type (8 categories; the
reference is “not working”). Among these variables, sex, age, educational attainment
are of the respondents and of the husbands if household expenses are managed jointly.
In sum, we observe that the equivalent food expenditure varies across management
of household expenses, some specific household types (not married), municipalities as
well as educational attainment. As regards regional discrepancy, we acknowledge that
food spending is smaller in Shirakawa and Takikawa where agricultural industry is
dominant and indicates a need to impute self consumption of foods for comparison
across municipalities but this is not necessarily true for food consumption. The estimate of the gap between food expenditure and food consumption remains a future task.
5.3.4 Measuring Total Expenditure
We continued our analysis on total expenditure using the same methodology. The total
expenditure is defined as the sum of nondurable expenditure plus annual durable expenditure divided by 12. The median for the lower limit for all municipalities, which is
not adjusted for the number of family members, is 200,000 yen for both upper and lower limits. We observe a pattern similar to that on food expenditure in the gap among the
municipalities. The average monthly spending is larger in urban area including Sendai,
Kanazawa and Adachi. The lower and upper limits at the median are 200,000 and
217,000 yen for Sendai, 200,000 and 204,000 both for Kanazawa and Adachi. In contrast, those figures in Takikawa and Shirakawa are smaller and the lower and upper limits
are 158,000 and 180,000 yen in Takikawa and 150,000 and 200,000 yen in Shirakawa.
Next, we turn to examine equivalent household monthly expenditure. The methodology is same as the equivalent food expenditure. First, we depict CDFs by municipalities cutting at the 90 percentile for presentation. Then, we perform quantile regression to
examine the factors affecting household expenditure. Figure 5-3-3 represents the CDFs
of total expenditure by municipality. The median for all municipalities is 120,000 yen at
the lower limit and 141,000 yen at the upper limit. We observe regional disparity again
in equivalent total monthly expenditure. The corresponding values are largest for Sendai
and they exceed the upper limit at median for all municipalities; 141,000 and 147,000
yen. Those values are second highest in Kanazawa (130,000 and 141,000 yen) or Adachi
(130,000 and 144,000 yen). In contrast, the lower and upper limits at the median for
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Figure 5-3-3-1 Equivalent total expenditure (all)

Figure 5-3-3-2 Equivalent total expenditure
(Sendai)

Figure 5-3-3-3 Equivalent total expenditure
(Kanazawa)

Figure 5-3-3-4 Equivalent total expenditure
(Takikawa)

Figure 5-3-3-5 Equivalent total expenditure
(Shirakawa)

Figure 5-3-3-6 Equivalent total expenditure
(Adachi)
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Takikawa and Shirakawa are lower than the lower limit for all municipalities; 106,000
and 115,000 yen for Takikawa and 99,000 and 115,000 yen for Shirakawa, respectively.
Figure 5-3-4 reports the estimation results of quantile regression. The way of presentation is the same as those for the equivalent food consumption. The graphs in the
left hand side show the results for lower bound while those in the right hand side report
those for upper bound. We present only the coefficients which are estimated at 10%
significance. We have several observations. First, total household expenditure is larger
for a household whose living expenses are managed separately at 75 and 90 percentiles but unlike for food consumption, not at the other percentiles. Moreover, total expenditure is not correlated with age ranges. Second, total spending is larger for Type 2
household (not married living with a child/children) at 25, 50, and 75 percentiles while
smaller for Type 3 household (not married living with a parent/parents) at 50, 75 and
90 percentiles. This pattern is similar to that for household food expenditure. In addition, total consumption is smaller for the married (Type 5-8) at the 10 percentile. Third,
regional discrepancy is also large. Total household expenditure is consistently smaller
in Shirakawa at all percentiles and Takikawa (except at the 10 percentile), which is
also observed in food expenditure, but a larger expenditure in Adachi is not found in
the case of total spending. Fourth, unlike food expenditure, total household spending
is consistently larger for university graduates or more, and is for senior high school
graduates except at the 10 percentile and for two year college graduates at 50, 75 and 90
percentiles. Fifth, no coefficient on the dummy variables on industry and job types are
statistically significant for both the lower and upper bounds (omitted from the figure).
In sum, we again observe that the equivalent monthly total expenditure differs across municipalities and household characteristics; management of household
expenses, some specific household types and educational attainment. However, we
see some difference in the pattern of food and total expenditure. While food expenditure is larger in Adachi, total expenditure in Adachi is not significantly different from Sendai (the reference). Moreover, while the difference in total spending between university or more graduates and junior high school graduates (the
reference) increases with higher percentiles, this is not the case for food spending.
A preliminary analysis of JSTAR provides some interesting findings on household
expenditure, which are evident in the difference observed across household demographics and municipalities. Similar to household income, several important issues should
be addressed. First, we need to examine whether total household spending matches the
sum of each spending items. We use the samples whose expenditure data is available
in this section. Imputations and corrections using a variety of variables are needed
for missing or extraordinary responses. This task includes the estimates of self consumption of foods, which is not revealed in food expenditure, especially in Shirakawa
and Takikawa. Second, we need to adjust for the difference in price level so that we
convert nominal spending data to real one. Third, we need to impute a point value of
expenditure when we know only the range of household income based on the unfolding brackets. Fourth, which is unique for consumption data, we need to further develop a better measure for consumption including estimates of service flow of durables.
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Figure 5-3-4 Difference in equivalent total expenditure (unit: yen)
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5.3.5 Conclusions
• JSTAR contains a variety of consumption measures. When focusing on equivalent food expenditure (foods and eating out) and total expenditure including durables,
we observe systematic difference across household demographics and municipalities.
• The equivalent food spending is larger in Adachi and smaller in Takikawa and
Shirakawa. Food expenditure also differs across management of household expenses,
some specific household types (not married), municipalities, as well as educational
attainment. The estimate of the gap between food expenditure and food consumption
remains a future task.
• The equivalent monthly total expenditure is smaller in Takikawa and
Shirakawa, and also differs across household characteristics including management
of household expenses, some specific household types, and educational attainment.
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5.4 Income, Wealth, and Consumption Inequality
5.4.1 Introduction
One of the most frequently debated social issues in modern Japan is inequality.
Traditionally, especially in the post World War II period, there was a prevailing view
that Japanese do not suffer from severe inequality. However, since the 1990s, issues
of inequality and distribution have been taken up after historically low economic
growth, particularly since 2001, in a market-oriented economic policy with an
emphasis on pursuit of economic efficiency.
Despite a tremendous volume of debate on inequality, it is fair to say that there
is no consensus on the trend of inequality in Japan. Some insist that a larger
proportion of the elderly with a large inequality in the population is responsible for the
expanding inequality and others claim that current data are insufficient to capture the
reality of inequality, and those socially excluded are also excluded from official statistics. It is important to keep in mind that inequality depends on the timing (ex ante or
ex post) and the scope (income, wealth, employment, education, etc.). Moreover,
even though we observe that inequality has been on an expanding trend in Japan, the
inequality, in terms of any measure, seems to be smaller in Japan than other
developed countries, implying that we need to distinguish clearly between change and
level of inequality issues.
The SHARE book focuses on income, wealth, and consumption inequality
simultaneously and examines the expected correlation among those three dimensions
based on the simple life-cycle/permanent income hypothesis (LC/PIC) for those aged 50
and over across countries and socioeconomic categories. In order to examine
inequality issues, they employ Lorenz curves and Gini coefficients. Those measures of inequality are often considered the best instruments to study distributive issues.
Lorenz curves have the cumulative percentage of the population on the horizontal
axis, ordered from those with the lowest amounts to those with the highest, and the
accumulated percentage of variable of interest on the vertical axis. The closer the
curves are to the diagonal, the smaller inequality, while the closer the curves are to
the bottom-right corner, the larger inequality. The Gini coefficient is proportional to
the area between the Lorenz curve and the diagonal, ranging from 0% (equal distribution) to 100% (full concentration: one takes all).
The SHARE book provides some interesting findings. First, consumption is
more evenly distributed than income, and income more evenly distributed than
wealth, which is expected from the life-cycle/permanent income hypothesis. Second,
in northern countries income and consumption distributions are rather equal
compared with central and southern European regions as a consequence of the efficient
old-age coverage provided by social protection. Third, those patterns are confirmed
by the Gini coefficients. Those coefficients for food consumption, income, and
wealth are 24, 33, and 60%, respectively, for northern countries; 35, 46, and 63% for
central Europe; and 41, 47, and 65% for southern countries. Fourth, in central and
southern European regions, wealth inequality increases dramatically with age, while
income inequality tends to decrease. In northern European countries the low rate of
income inequality is observed across all age categories, though age and cohort effects
cannot be distinguished in the first wave data.
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This section takes the same approach as SHARE and reveals the reality of
consumption, income, and wealth inequality in Japan using JSTAR data. We make
some remarks on the differences between SHARE and JSTAR. First, while the
SHARE book confines the sample to those with all three components, consumption, income, and wealth, and converts them into equivalent units using the OECD
equivalence scale, we use all data. Second, the income, consumption, and wealth
data is converted to equivalent basis using the methodology different from the
OECD scale. Third, although the SHARE book examines net income, food
consumption (in and outside the home), and net total assets (the sum of financial and
financial wealth, net of debts), we present also the results using total consumption
and total net financial wealth.
While we focus on the three dimensions related to economic inequality in this section,
one notable advantage of JSTAR is to explore inequality issues not only in terms of
economic status but also in terms of health status. Chapter 2 of this report emphasized the relationship between health and socioeconomic status and uncovered a strong
correlation among them. Moreover, Chapter 3 examined the relationship between
family structure and transfers and socioeconomic status. Future research should
examine the impact of health status and family relationship on economic inequality.
5.4.2 Lorenz Curves and Gini Coefficients for Income, Consumption,
and Wealth
Figure 5-4-1 reports Lorenz curves for equivalent net household income, equivalent
food consumption, equivalent total consumption, equivalent total net financial wealth,
and equivalent net total assets for all municipalities. At a glance, the deviation from
the 45 degree line seems to be smaller for equivalent consumption and equivalent
household income and larger for equivalent net financial wealth and net total wealth.
But in order to have a more precise evaluation of the distributions, the Gini
coefficients will be more informative. First, the Gini coefficient for equivalent
household income is 0.37-0.43 (depending on the upper or lower bound). While we
need to keep in mind the difference in the definition of household income (see
Section 1) and the converting to an equivalent scale, the size of the coefficient in
JSTAR is slightly larger than that in northern European countries (0.33 for Sweden
and 0.32 for Denmark) but smaller than those in the other European countries.
The countries whose coefficients are comparable with JSTAR in SHARE are
Germany (0.42) and Italy (0.41). Second, the Gini coefficient for food consumption
both at and outside home is 0.32-0.35 while that for equivalent household total
consumption is 0.29-0.34, both of which are smaller than that for household income.
The size of the coefficient for food consumption is comparable with those for central
Europe reported in the SHARE book (0.24 for northern Europe, 0.35 for central
Europe and 0.41 for southern Europe). The fact that the Gini coefficient is smaller for
food consumption than household income is common in JSTAR and SHARE. While
there are some possbilities to account for the slightly smaller Gini coefficients for
equivalent total household consumption, one explanation is that the food
consumption data used to produce the Gini coefficient in JSTAR is not adjusted for
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Figure 5-4-1-1 Equivalent household
income

Figure 5-4-1-3 Equivalent household
consumption (all)

Figure 5-4-1-5 Net total assets (all)
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Figure 5-4-1-2 Equivalent food consumption
(all)

Figure 5-4-1-4 Net financial assets (all)
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self food consumption. As described in Section 3, the food expenditure is smaller in
Takikawa and Shirakawa where the agricultural sector is dominant. Third, the Gini
coefficient for net total financial assets is 0.69-0.73 and that for net total assets is
0.56-0.63, both of which are much larger than that for household income or total
consumption. This pattern is observed in the results reported in the SHARE book,
too. While the coefficients for net total financial assets is not reported in the SHARE
book, that for net total assets is roughly comparable with those reported in the
SHARE book and close to those in northern European countries (0.60 for Sweden
and 0.62 for Denmark) and smaller than those in southern European countries
(0.64 for Italy and 0.68 in Spain). In sum, the inequality observed in JSTAR is
comparable with those in Central Europe in terms of equivalent household income
and consumption and with those in Northen European countries in terms of
equivalent household wealth.
5.4.3 Lorenz Curves and Gini Coefficients for Income, Consumption,
and Wealth by Municipality
We turn to examine the difference in inequality across municipalities. First, we
examine the difference in income inequality across municipalities. Figure 5-4-2
depicts Lorenz curves for equivalent household net income by municipality. We see
some variations across municipalities. As stated, the overall Gini coefficient is
estimated to be 0.37 (the upper bound) and 0.43 (the lower bound). The coefficients
for Sendai are 0.35 and 0.39, which are smaller than those for Adachi (0.38 and 0.46).
Those coefficients for Kanazawa and Takikawa are located in between; 0.37 and 0.43
for Kanazawa, 0.40 and 0.42 for Takikawa. The coefficient for Shirakawa is
small at 0.33 for the upper bound, while it is 0.41 for the lower bound.
Second, we turn to the difference in consumption inequality across municipalities. Figure 5-4-3 reports Lorenz curves for equivalent household total consumption.
Those for equivalent food consumption are omitted since the shape is very similar to
those for equivalent household total consumption. The overall Gini coefficient for
food consumption is 0.32-0.35. The coefficient is slightly higher in Shirakawa (0.370.42) and slightly smaller in Sendai (0.28-0.30) and Adachi (0.28-0.30) while that
is comparable with the average in Kanazawa (0.30-0.32) and Takikawa (0.33-0.36).
The variation in the Gini coefficient for equivalent net total household consumption
is also small and similar to that for equivalent food consumption. The overall coefficient is 0.29-0.34; that for Shirakawa is slightly higher (0.33-0.42) and slightly
smaller in Sendai (0.27-0.30), Takikawa (0.27-0.31), and Adachi (0.27-0.32) and that
is comparable with the average in Kanazawa (0.29-0.33). Lastly, we explore the
difference in inequality in terms of wealth. Figure 5-4-4 illustrates Lorenz curves
for net total assets by municipality. The curves for net financial assets are not presented since they resemble the shape of the curves of net total assets. The overall
Gini coefficient for net financial assets is 0.69-0.73. The coefficients are larger
in Adachi (0.78-0.81) and smaller in Takikawa (0.61-0.63) and Shirakawa (0.570.62), implying that inequality in financial asset holdings is larger in Adachi.
The coefficients for Sendai (0.66-0.75) and Kanazawa (0.66-0.68) lie in
between. Turning to net total assets including both financial and real assets, the
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Figure 5-4-2-1 Equivalent
household income (Sendai)

Figure 5-4-2-2 Equivalent
household income (Kanazawa)

Figure 5-4-2-3 Equivalent
household income (Takikawa)

Figure 5-4-2-4 Equivalent
household income (Shirakawa)

Figure 5-4-2-5 Equivalent
household income (Adachi)
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Figure 5-4-3-1 Equivalent household total
consumption (Sendai)

Figure 5-4-3-2 Equivalent household total
consumption (Kanazawa)

Figure 5-4-3-3 Equivalent household total
consumption (Takikawa)

Figure 5-4-3-4 Equivalent household total
consumption (Shirakawa)

Figure 5-4-3-5 Equivalent household total
consumption (Adachi)
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Figure 5-4-4-1 Equivalent net total assets
(Sendai)

Figure 5-4-4-2 Equivalent net total assets
(Kanazawa)

Figure 5-4-4-3 Equivalent net total assets
(Takikawa)

Figure 5-4-4-4 Equivalent net total assets
(Shirakawa)

Figure 5-4-4-5 Equivalent net total assets
(Adachi)
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overall Gini coefficient is 0.56-0.63, which is smaller than that for net
financial assets. Again, the coefficient is larger in Adachi (0.68-0.72) and small
er in Takikawa (0.49-0.54) and Shirakawa (0.42-0.61). The coefficients for
Sendai (0.52-0.58) and Kanazawa (0.56-0.57) again lie in between. In sum, we see
some variations in inequality across municipalities.
5.4.4 Conclusions
• JSTAR enables us to measure inequality of income, consumption and wealth
for those aged between 50 and 75 and provides an opportunity to relate it
with health status and family relationship, which was not available in Japan.
• Consistent with the SHARE book, JSTAR reveals that wealth inequality is larger than income inequality and income inequality is larger than consumption inequality. Moreover, the degree of inequality in JSTAR is comparable with that in Central European countries in terms of
income and wealth and with that in Northern European countries in terms of wealth.
• There are some variations in inequality across municipalities. Further research should examine the determinants of inequality of income, consumption
and wealth, which holds important policy implications for distribution policy.
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5.5 Educational Attainment
5.5.1 Introduction
Along with household income and wealth, educational attainment has been considered
one of the most important components of socioeconomic status because education is
closely related to many dimensions of people’s lives. There are three main reasons why
educational attainment is frequently used as a representative socioeconomic status.
First, it is often considered that educational attainment stands for an individual’s
ability in a variety of aspects including work, communication, and skills in understanding and cognition. While an individual’ s ability is not wholly measured by education,
educational attainment is indeed closely related to many of life's domains including
health and health care, as examined in detail in Chapter 2. Second, educational attainment is a proxy for lifetime income or earnings ability. JSTAR collects information on income in a variety of forms: labor income, pension income, and monetary
transfers, all of which are current, not lifetime, earnings. A standard economic theory
emphasizes individual dynamic decision-making which expands the time horizon to
the lifetime and thus education is frequently used as representative of economic status. Lastly, education is an important social status that affects social life in such areas
as human relationships with friends and acquaintances. This is especially the case in
Japan where there is a long tradition emphasizing educational attainment in Japanese
social norms.
While income or wealth is also frequently used as a measure of socioeconomic
status, the information content contained in educational attainment is not idential to
that of those economic variables. Indeed, as discussed in Chapter 2, the relationship
between health care and educational attainment is not identical to that between health
care and income. Thus, we need to discuss educational attainment separately from
income/wealth variables and explore the implications of different measures of socioeconomic status.
In this subsection, we will preview educational attainment by age, gender, and
municipality. While the proportion of students who go to high school exceeds 90%
and that of those who go on to a higher stage of education (university or more) exceeds 50% in Japan, educational attainment varies across age and regional groups.
Moreover, we will briefly explore the relationship of educational attainment between
husbands and wives and between parents and children, which are frequently discussed
in Japan regarding marriage and intergenerational transfers.
5.5.2 Variations in Educational Attainment by Gender, Age, and
Municipality
JSTAR asks the individuals in the sample about their educational attainment in seven
categories: elementary (6 years) or junior high school (3 years), senior high school (3
years), two-year college, special training school, university, graduate school (masters
degree), and graduate school (doctorate). In Japan, elementary and junior high school
(9 years) comprise compulsory education. JSTAR further asked whether the respondent graduated or dropped out of the school he/she attended last. In the analyses in this
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subsection, we rearrange the seven categories into four: (1) elementary and junior high
school (compulsory education only), (2) senior high school, (3) two-year college or
special training school, and (4) university or higher.
Figures 5-5-1 and 5-5-2 show the distribution of educational attainment of the respondents by sex. First, we look at educational level for male respondents. We observe
a substantial difference across municipalities. Sendai and Kanazawa have a similar
distribution of educational attainment. The share of high school graduates is less than
half, followed by university graduates. We notice that the share of university graduates
is the largest in Sendai among all municipalities while the share of compulsory education only is larger in Kanazawa than in Sendai. Takikawa’s distribution is also similar
but the second largest is the respondents with compulsory education only and the share
of university graduates is smaller than in Sendai and Kanazawa. In Shirakawa, the distribution is unique and varies from other municipalities in that the share of the elementary/junior high school graduates exceeds 60%, followed by high school graduates.
The share of university graduates is the smallest among the municipalities. Adachi’s
share of the distribution resembles that in Takikawa but the shares of elementary/junior
high school graduates and university graduates are larger in Adachi.

Figure 5-5-1 Educational attainment by municipality for males
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Figure 5-5-2 Educational attainment by municipality for females

Next, the educational attainment of female respondents is different from that for
males. In Sendai and Kanazawa, the share of the individuals with compulsory education only or high school graduates is comparable between males and females but that
of university graduates is much smaller for females than males. In Shirakawa and
Takikawa, the most dominant is elementary/junior high school graduates: the share in
Takikawa exceeds 40% and that in Shirakawa is larger for females than that of males.
In both municipalities, the proportion of university graduates is small. Adachi’s distribution is similar to those of Sendai and Kanazawa but the share of individuals with
compulsory education only is larger in Adachi than in Sendai and Kanazawa.
The diversity in educational attainment is again confirmed by the spouse’s educational level. Figures 5-5-3 and 5-5-4 report the educational attainment of the respondent’s spouse. While we see some deviations from the pattern in 5-5-1 and 5-5-2, the
pattern observed for the respondents’ educational attainment is again observed for that
of their spouses. Part of difference is because the individuals in Figures 5-5-1 and 5-52 include singles but those in Figure 5-5-3 and 5-5-4 are couples only.
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Figure 5-5-3 Spouse's educational attainment by municipaity (male spouse)

Figure 5-5-4 Spouse's educational attainment by municipality (female spouse)
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Figures 5-5-5 and 5-5-6 report educational attainment by children. We confined
the sample in the figure to children aged 25 or over since it is difficult to predict the
final educational level of younger children. We again observe substantial variations
across gender and municipality. First, the educational level is higher for males than
for females. The share of university graduates or more is much higher for males in all
municipalities. In a mirror image, the shares of high school graduates and two-year
colleges/training schools for females are higher than males in all municipalities. The
sum of the shares of university graduates and two-year/training college is comparable
between males and females. The share of junior high school graduates is very limited
in both sexes. Second, we see a large disparity across municipalities. In Sendai and
Kanazawa, the share of university graduates for males exceeds 60% while the share is
lower in Adachi (44%), Takikawa (33%), and lowest in Shirakawa (11%). In those municipalities with fewer university graduates, the most dominant is high school graduates whose share is 77% in Shirakawa, 60% in Takikawa, and 45% in Adachi. This is
also the case for females. The share of university graduates for females exceeds 30% in
Sendai, is close to 20% in Kanazawa and Adachi, while it is close to zero in Takikawa
and Shirakawa.

Figure 5-5-5 Children's (aged 25+) educational attainment by municiaplity for males
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Figure 5-5-6 Children's (aged 25+) educational attainment by municipality for females

5.5.3 Relationship in Educational Attainment between Spouses
and Children
It is well known that educational level is correlated between husband and wife and
between parent and child (Shida et al. (2000) shows the former and Kikkawa (2006)
shows the latter). Since educational attainment is also closely related to economic
and health status, educational linkage between husband and wife and between parents
and children should be emphasized in terms of class formation and intergenerational
mobility.
Figures 5-5-7 and 5-5-8 report the relationship of educational attainment between
husband and wife. By definition, singles are excluded from the sample in these figures.
We see a clear pattern that a husband with a higher educational level marries a wife
with a higher educational level. The share of wives who are university or two-year/
training college graduates is just 5% for husbands who graduated from junior high
school and about 50% for husbands who graduated from university or higher. In contrast, the share of wives who are junior high school graduates is close to 70% for husbands who graduated from junior high school and just 2% for husbands who graduated
from university or higher. This pattern is more obvious in the case of wives. The share
of husbands who are university graduates is just 3% for wives who graduated from
junior high school and about three quarters for wives who graduated from university
or higher. In contrast, the share of husbands who are junior high school graduates is
close to 70% for wives who graduated from junior high school and just 3% for wives
who graduated from university or higher.
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Figure 5-5-7 Educational attainment by municipality for husbands

Figure 5-5-8 Educational attainment by municipality for wives
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Figure 5-5-9 and 5-5-10 show the relationship of educational attainment between
fathers and children aged 25 or over. The figure presents the shares of educational level
of male and female children separately. In the case of the male children, it is clear that
children are more likely to have higher educational level when their father also attained higher educational level. It is remarkable that the share of university graduates
for children is 90% when their fathers are university graduates and the share is close to
only 10% when their fathers are junior high school graduates. The share of high school
graduates for children exceeds 80% when their fathers are junior high school graduates
and the share is close to only 5% when their fathers are university graduates. This pattern is also the case for female children. The share of university graduates for children
is 60% when their fathers are university graduates and the share is close to only 1%
when their fathers are junior high school graduates. The share of high school graduates
for children is close to 90% when their fathers are junior high school graduates and the
share is close to 10% when their fathers are university graduates.
These figures demonstrate a strong relationship in educational level between a
husband and a wife and between parents and children in Japan. We need to consider
this close linkage in educational level when we analyze family relationships in both
monetary and nonmonetary aspects in the following sections, especially in terms of
inequality.

Figure 5-5-9 Relationship of male children's (age 25+) educational attainment to that of father
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Figure 5-5-10 Relationship of female children's (age 25+) educational attainment to that of father

5.5.4 Conclusions
• We observe that the males' educational level is higher than that of females in all
municipalities and there is a large disparity in educational attainment across municipalities. This pattern is also observed in children’s educational level.
• We confirm the strong correlation in educational attainment between husband
and wife and between parents and children. The effect of this linkage on family relationship should be investigated.
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