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This dissertation investigates two health-related topics among middle-aged and older
people. The first topic concentrates on the process of health capital accumulation.
Specifically, I show how health capital is accumulated through investment process
when people take health depreciation into account; and how socio-economic status
would improve people’s health in their later life. The second topic turns to a perspec-
tive of policy arrangements for middle-aged and old people with poor health and being
in care needs. More concretely, I estimate how the public long-term care insurance
(LTCI) benefits frail older people and their family caregivers in terms of stimulating
the caregivers’ labor force participation (LFP). Besides, I explore how moral hazard
drives up public expenditures on LTCI. The findings have comprehensive insights into
contributions and challenges the LTCI faces, providing valuable implications for policy

arrangements. The dissertation is arranged as below.

After a general introduction of background and motivation of the thesis in chapter
1, T show the process of health capital accumulation by extending the Grossman
health capital model in chapter 2. I relax the original assumption of exogenous health

depreciation rate to model the direct and indirect channels through which people
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improve their health through health investment. I confirm that the marginal cost
of health supply decreases when the depreciation rate is an endogenous function of
health investment and that the marginally reduced cost is greater for people in later
life stages. I also find that the indirect channel—depreciation rate reduction—is more
effective for people in good health; and the direct channel-—the classical Grossman

model—is more powerful for those in poor health.

Chapter 3 investigates the marriage protection and selection effects on health among
middle-aged and old people. I utilize positive self-rated health to present subjective
health status and lifestyle diseases to present objective health status. Using dynamic
panel data approach to control for endogeneity issue, I find that being married does
protect respondents’ subjective health, in terms of a higher probability of self-ratings
of “very good” or “good” health statuses. Nonetheless, I find that marriage deterio-
rated their objective health in terms of a higher probability of having lifestyle diseases.
Regarding the selection effect, better subjective health selects people into marriage,
but the influence is fairly modest. Objective health status also selects people into mar-
riage, where the effect is positive for women but negative for men. The findings show
relationship between marriage and health, which would have substantial implications

for health-related policy arrangements for middle-aged and old people in Japan.

Chapter 4 shows benefits of social network involvement on improving mental health
among middle-aged and old people. I apply the random-effects generalized least
squares method to estimate the effect of one- and two-year lagged values for involve-
ment in social networks on psychological distress. I utilize Kessler 6 (K6) to measure
psychological distress and stratify social network involvement into three layers: inner
(well-established friendship ties and participating in hobby activates), intermediary
(neighborly ties), and outer (involvement in community activities). I find negative
associations between all three layers and K6, with the strongest association being for
the inner layer. I further observe that one-year lagged involvement in the inner and
intermediary layers lead to lower K6. However, the protective influences of social
networks generally diminish over time. In addition, the protection of social network
involvement on mental health is stronger for women than for men, and involvement

in social networks is especially important for improving mental health among people



with psychological distress. These findings are valuable for policymaking to prevent

mental health deterioration.

Chapter 5 evaluates a spillover effect of the LTCI as a policy to stimulate family
caregivers’ LFP. I apply difference-in-difference propensity score matching method
to estimate the spillover effect in two periods: before and after the introduction of
the LTCI in 2000, and before and after its major amendment in 2006. The results
show that the LTCI introduction has positive spillover effects on family caregivers’
LPF, and the effects varies by gender and age. In contrast, the amendment generally
has negative spillover effects on LFP of family caregivers. The findings highlight the
importance of such spillover effect of LTCI, since expanding labor market supply to

sustain the economy would be a priority for the aging world in the coming decades.

Chapter 6 documents the presence and magnitude of moral hazard in the LT CI market.
I use 120-month claim records covering the entire market. By applying propensity
score matching method, I extract subsample being as-good-as random for identifying
the moral hazard. The results show an 0.98-million-yen higher lifetime costs of LTCI
with respect to a reduction in co-payment rate from 10% to zero. Morally motivated
insureds require a broader range of services and have a longer days of utilization
than others. In addition, I confirm that the magnitude of moral hazard in LTCI is
larger than what studies observed in health insurance markets. Great predictability
of care needs, combination of unfavorable health and cautiousness of insureds, and the
highly price-sensitive measurement for moral hazard are possible explanations. I also
verify that moral hazard correlates positively with ex-ante health risks. The positive
correlation indicates a larger moral hazard in public LTCI than what private LTCI
observed, since mandatory enrollment may enlarge the ex-ante risks. I lay emphases
on policies that guide insureds to have efficient service utilization. Policies reducing

ex-ante health related risks would also be effective to restrict moral hazard.

The last chapter concludes and outlines the intended contributions of this dissertation.



vi

Acknowledgements

First and Foremost, I would like to express my deepest gratitude to my supervisors
Professor Haruko Noguchi and Professor Koichi Suga for the continuous support of
my research, for their patience, motivation, enthusiasm, and immense knowledge.
I wish to give further thanks to Professor Haruko Noguchi, without her persistent
encouragement and help this dissertation would not have been possible. I hope that

one day I would become as good a researcher and advisor as she is.

I would like to extend my thanks to my committee member Professor Yoko Ibuka (Keio
University) for her insightful comments and questions. My sincere gratitude also goes
to Professor Yukihiko Funaki (Waseda University) and Professor Kenichiro Tamaki
(Waseda University). I am really grateful to have been given chances to present two
chapters of this dissertation at National Institute of Population and Social Security
Research and received constructive comments from Mr. Nobuyuki Izumida and Dr.
Michihito Ando. I also acknowledge Professor Nanako Tamiya (University of Tsukuba)
for giving me the chance to analyze data with high quality. My appreciation also goes
to Professor Shiko Maruyama (University of Technology Sydney), Professor Akira

Kawamura (Waseda University) for their inspiring advice on my research.

I am thankful to my friends Mayumi Imahori, Takashi Kurihara, Mengqi Lin, and
Yang Liu for their various forms of support during these years. Without them it

would have been a lonely journey.

Above all things, my parents deserve a lot for putting up with my willfulness for the
last 30 years. They always show faith in me and give me liberty to choose what I
desired. Although they hardly understood what I research on, they are willing to
support any decision I made. Thanks to my aunt for her selfless love and care which
contributed a lot for completion of this dissertation. To my parents and my aunt, this

dissertation is respectfully dedicated.



	Declaration of Authorship
	Abstract
	Acknowledgements
	Prologue
	How to Become Healthier?
	Invest in Our Health, but How Much?
	Does Marriage Make Us Healthier?
	Do Friends Make Us Happier?

	When We Become Frail: Long-term Care Insurance
	Does LTCI Utilization Boost the Workforce?
	The Ultimate Challenge: Less Costs, More Benefits?


	Health Capital Accumulation
	Introduction
	Endogenous Health Depreciation
	Specifications and Applications
	Endogenous Depreciation, Health Investment, and Age
	Direct and Indirect Benefits from Health Investment
	Optimal Health Capital

	Concluding Remarks
	Appendix

	Socio-economic Determinants of Health Captial I
	Introduction
	Marriage in Japan
	Empirical strategy
	Data and Measurements
	Results
	Descriptive Statistics
	Marriage Protection and Selection: Subjective Health
	Marriage Protection and Selection: Objective Health

	Concluding Remarks
	Appendix

	Socio-economic Determinants of Health Captial II
	Introduction
	Methods
	Design and Participants
	Measurements

	Empirical Strategies
	Results
	Basic Statistics
	Effects of Social Networks on Psychological Distress
	Effect of Involvement in Social Networks by Gender
	Main effects versus Stress-buffering Models

	Discussion
	Concluding Remarks
	Appendix

	Spillover Effect of Long-term Care Service Utilization
	Introduction
	Data and Measurements
	Empirical Strategies
	Results
	Kernel Matching and Covariates Balancing Test
	Positive Spillover Effect of the LTCI Introduction
	Negative Spillover Effect of the LTCI Amendment

	Concluding remarks
	Appendix

	Moral Hazard in Long-term Care Insurance Market
	Introduction
	Moral Hazard in Japan's Public LTCI
	Estimation Strategy
	Framework
	Propensity Score Matching

	Data and Measurements
	Results
	Post-matching Covariates Balance
	Moral Hazard in LTCI
	Moral Hazard by Care Level at Qualification

	Conclusion
	Appendix

	Epilogue
	Bibliography

