ABSTRACT

Three Essays on Economic Analysis of Health Care:

Focusing on Efficiency, Equity, and Effectiveness

Yuichi Watanabe

Health care is one of the major research fields in health economics. This thesis analyzes health
care activities from an economic perspective, focusing on the efficiency of health care delivery,
income-related inequalities in health care consumption, and the causal impacts of health checkups
on health care. The first chapter evaluates the efficiency and productivity of surgical treatments
across surgical specialties in a high-volume Japanese teaching hospital. The second chapter
examines income-related inequalities in health care utilization and spending under universal
coverage in a long-term perspective for the case of the Republic of Korea. The third chapter
investigates the causal relationship between participation in health checkups and health care
expenses and use under the Japanese healthcare system.

Chapter one evaluates the efficiency and productivity of surgical treatments across surgical
specialties in a high-volume Japanese university hospital. Japan’s healthcare expenditures, which
are largely publicly funded, have been growing dramatically due to the rapid aging of the
population as well as the innovation and diffusion of new medical technologies. The efficiency
and productivity of healthcare providers is a critical issue to maintain or improve the existing
quality of health care under the constraint of tight government financial resources. In particular,
a large amount of hospital resources are utilized in surgical procedures in the inpatient care setting;
annual costs for surgical treatments are estimated to be approximately USD 20 billion. Using
unique longitudinal clinical data at the individual surgeon level, this chapter aims to estimate the
technical efficiency of surgical treatments across surgical specialties in a high-volume Japanese
teaching hospital by employing stochastic frontier analysis (SFA) with production frontier models.
We simultaneously examine the impacts of potential determinants that are likely to affect
inefficiency in operating rooms. Our empirical results show a relatively high average technical

efficiency of surgical production, with modest disparity across surgical specialties. However,



there is room to reorganize and improve resource utilization in the operating rooms of surgical
specialties that show lower technical efficiency. We also demonstrate that an increase in the
number of operations performed by a surgeon significantly reduces operating room inefficiency,
whereas the revision of the fee-for-service schedule for surgical treatments does not have a
significant impact on inefficiency. In addition, we find higher technical efficiency among
surgeons who perform multiple daily surgeries than those who perform a single operation in a day.
We suggest that it is important for hospital management to retain efficient surgeons and physicians
and provide efficient healthcare services given the competitive Japanese healthcare market.
Chapter two considers income-related inequality in health care under universal coverage from
a long-run perspective in the case of the Republic of Korea. Many countries have sought to
promote well-being for their entire populations through the implementation of universal health
coverage (UHC). To identify the extent to which UHC has been attained, it is necessary to evaluate
equity of access to use of needed care and the cost burden of health services for the country’s
entire population. Exploiting longitudinal data from a nationally representative health survey from
2008 to 2018, this chapter investigates how income-related inequalities in health care use and
spending in Korea have varied over time and examines the extent to which need and non-need
factors contribute those inequalities, using an in-depth decomposition analysis, allowing for
heterogeneous responses across income groups. The empirical results show that overall health
care utilization is disproportionately concentrated among the poor over both the short and long
run. Income-group differences and household characteristics, such as marital status, make larger
pro-poor contributions to inequality in inpatient care use, while chronic disease prevalence greatly
pushes outpatient care utilization in a pro-poor direction. These considerations suggest that it is
important for health care policy in Korea to focus on improvements in the health status and well-
being of low-income groups, as poor people are likely to be in poorer health. The results regarding
inpatient care expenses indicate a similar pattern of pro-poor bias, implying that higher spending
on inpatient care may be a heavier financial burden for low-income people. Long-run inequality
favors the better-off in terms of outpatient care expenses, where the contribution of income-group
differences has the largest impact. People in high-income groups may spend most on costly
services in outpatient care, including uninsured services, with the help of additional private health

insurance.
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Chapter three investigates the causal relationship between participation in health checkups
and health care under the Japanese healthcare system. There exists a globally growing concern
regarding the prevention and control of non-communicable diseases (NCDs), and Japan is no
exception wherein lifestyle-related NCDs have a significant impact on public health. To prevent
the prevalence of metabolic syndrome and control the rising healthcare costs, the Japanese
government initiated a novel annual health checkup initiative, known as the Specific Health
Checkups (SHC) and Specific Health Guidance (SHG), which targets individuals aged 40-74
years in April 2008. Utilizing distinctive longitudinal administrative data at the individual enrollee
level for the periods between fiscal year (FY) 2011 and FY 2016, graciously provided by a local
municipality in Japan, this chapter examines the causal impacts of taking the SHC on their health
care expenditures and utilization for inpatient and outpatient care services. We employ an
instrumental variable (IV) estimation that relies on regional variation in peer effects as a
determinant in the individual’s decision, allowing for a deeper investigation into the heterogenous
impacts with specific demographic groups. Our IV estimation for the entire sample demonstrates
little significant effects of the SHC participation on health care expenses and use in both the same
and the subsequent FYs at the intensive margin, given that it proves to be a sufficiently strong
instrument. We only find that it may have a small possibility of reducing inpatient care utilization
in the following FY. However, our stratification analysis uncovers distinct patterns. Individuals
under the age of 65 years may decrease their inpatient care utilization in in the subsequent FY,
while the elderly over 65 years of age are inclined to raise their annual expenses for physician
visits in the year following the SHC participation. Additionally, males tend to increase their annual
expenditures for hospital admission soon after participating in the SHC. Conversely, females are
more likely to reduce their use of hospitalization through the SHC participation. These findings
emphasize the necessity of providing the SHC participants with tailor-made follow-up care,
beyond the SHG, considering the heterogenous causal effects within different demographic

groups.
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