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ABSTRACT

RELATIONSHIP BETWEEN PAYMENT STRUCTURES AND COST-CONTROL
POLICY ON HEALTH EXPENDITURES
Nicolas Karolewicz
George Mason University, 2021
Thesis Director: Dr. Alex T Tabarrok
In 2019, the U.S. health expenditure reached 16.8% of GDP (OECD, 2021). I
hypothesize that payment structure and cost-control policy lead to variation in healthcare
spending. Despite an optimized payment structure, health expenditure rises without costcontrol policies. An original approach is to explain the variation in healthcare spending
by analyzing the Swiss and Japanese payment structure and cost-control policies to
improve the sustainability of the U.S. public healthcare system. The objective is to
improve the cost-effectiveness of the U.S. payment structure by looking at the Japanese
and Swiss payment structures and then discuss their cost-control policies. First, the study
finds that using the example of Knee and Hip Arthroplasty, the Japanese DPC
incentivizes surgery less than the U.S. MS-DRG thanks to a national fee schedule to
control costs. Second, the example of insulin shows that cost-control policies reduce
health expenditures. Third, Japan has Long-Term Care Insurance with screening and
certification to control costs. Based on the evidence and examples provided, I will prove
that payment structures and cost-control policy lead to variation in healthcare spending.
Keywords: expenditure, payment, cost-control
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INTRODUCTION

By 2026, the Medicare Part A trust fund will be depleted (Cubanski et al., 2019).
Within the next five years, estimates show that the financing of Medicare Part A will only
be able to cover 89% of its expected costs. Also called “Original Medicare”, which
covers inpatient care (Part A) and outpatient care (Part B), is the only fully publicly
owned health plan. Other parts of Medicare and Medicaid are all public/private
partnerships delivering private health insurance through for-profit companies. All of the
aforementioned shows that U.S. public healthcare is minimum and might even come to
an end very soon. However, there has been a political will to increase public benefits
since Biden’s administration and the expansion of Medicaid. Therefore, taking for
granted that a majority of the American population wishes to move towards a more
comprehensive public healthcare system, its administration must take the necessary steps
to make it possible.
By 2030, 1 in 5 U.S. residents will be reaching the age for retirement (United
States Census Bureau, 2018). For example, the baby boomers will be more than 65 years
old and eligible for Medicare. While the population is aging in the U.S., its health
expenditure is the highest far beyond any other country and culminating at $3.6 trillion in
2018 (Rice et al., 2020). But the U.S. case is not an isolated one. Other developed
countries such as Japan and Switzerland have known similar issues but were able to
reduce their health expenditures thanks to their cost-efficient payment structure and costcontrol policies. If their payment structure were optimized without implemented cost-
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control policies, health expenditure would keep rising like in the U.S. Thus, I hypothesize
that payment structure and cost-control policy lead to variation in healthcare spending.
An original approach is to explain the variation in healthcare spending by
analyzing the Swiss and Japanese payment structure and cost-control policies to improve
the sustainability of the U.S. public healthcare system. The following main points will be
discussed:
(1) Introduction of risk adjustment theory, the backbone of health payment
systems. Socioeconomics and demographic factors drive the choice of
variables when leading regressions to provide cost-efficient formulas for the
payment systems.
(2) Introduction of microeconomics principle in price control. Offering a
comprehensive healthcare system leads to some degree of price control that
must first be understood from a theoretical perspective.
(3) Introduction on the study of costs-control policy and payment structures.
(4) Overview of the Japanese, Swiss, and U.S. healthcare organizations.
(5) Presentation of the Fee-For-Service and inpatient care hospital payment
systems in Switzerland, Japan, and the U.S. The latter was the first to
introduce the DRG (Diagnosis Related Group) which is a classification
system, for inpatient hospital care, made to link different groups of patients to
a hospital procedure with the incurred costs. Japan and Switzerland brought in
their adaptation of the DRG.
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(6) Practical cases on Knee and Hip Arthroplasty (TKA and THA) based on the
comparison of the U.S. DRG versus the Japanese DRG and the consequences
for cost-control policy.
(7) Practical case on the price of insulin and the benefits of cost-control policy.
(8) Japan and its Long-Term Care Insurance to control costs for its elderly
population.
(9) Discussion of findings on payment structure and cost-control policy
This international analysis on payment structure and cost-control policy opens a
path for solutions for the U.S. to reduce its health expenditures. Based on the evidence
and examples provided, I will prove that payment structures and cost-control policy lead
to variation in healthcare spending.
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CHAPTER II REVIEW OF THE LITERATURE

Introduction
Across the world, total health care expenditures by country have grown rapidly in
the past decade and reached levels that have alarmed health economists and
policymakers. In 2018, the United States saw its health expenditure reach 16.9% of its
GDP, 11.0% of GDP in Japan, and 11.9% of GDP in Switzerland (World Bank, 2021).
Some factors that have contributed to this growth in health expenditures include aging
populations with longer average life expectancy; the introduction of expensive new
technologies, medical devices, pharmaceuticals, and vaccines; and rising income as well
as health insurance.
For this case study, the U.S., Japan, and Switzerland are OECD nations that have
each experienced growth in health expenditures. The financing of their health systems
relies on population growth and contributions from current workers. However, declining
fertility rates are a growing problem in all three nations. For example, the fertility rate
dropped from 1960 to 2019 from 2.0 to 1.36 births per woman in Japan, 2.44 to 1.48 in
Switzerland, and 3.65 to 1.7 in the U.S.A (World Bank, 2021). Furthermore, as the
population is rapidly aging (which is most evident in Japan), the demand for health care
services steadily increased while the revenue base for financing the three healthcare
systems has been shrinking. These two trends are harming the future sustainability of all
three health systems.
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Therefore, the organization and financing of the health care systems in each
nation may need to be updated. Risk adjustment is an approach that is used to improve
the accuracy of budget planning and the efficiency of financial payments. Although the
three countries have different health care delivery systems and have taken various
approaches in paying for health care services, all face similar challenges with respect to
the sustainability of their current health care systems. Specifically, budget planning and
the use of payment system models are at the heart of problems encountered in all three
nations.
The purpose of this literature review is to give a glimpse into the policy issues and
potential remedies the U.S., Japan, and Switzerland face today. More research is needed
on the effectiveness of payment system models in finding an efficient and sustainable
health care system that can fully meet the challenges of today and tomorrow.
From Risk Adjustment Theory to Payment Systems
Before reviewing the literature, it is important to highlight the main concepts
around the risk adjustment theory and how it relates to payment systems. Indeed,
payment systems in healthcare are built on risk adjustment formulas. Risk adjustment is
an approach that is used to improve the accuracy of budget planning and the efficiency of
financial payments. In other words, payment systems need to be built on this theory so
that they can offer the most optimized and reduced costs while finding the best
compromise for providing quality of healthcare. Thus, risk adjustment theory must be
introduced to understand the mechanisms of payment systems models that will be
analyzed in this paper. The following theory is based on Ellis et al. (2018).
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Risk adjustment model estimation requirements
1. The sample used: the entire population or targeted demographic groups.
2. The targeted medical branches/health services for costs estimation.
3. The data used for costs estimation such as sociodemographic and diagnostics.
4. The timing of the information: lagged, concurrent, or both.
5. The statistical choices for selection and estimation.
Definition of Traditional Risk Adjustment
The idea behind the traditional risk adjustment model is that it will incentivize
higher payments for higher costly enrollees and lower payments for lower costly
enrollees. The model depends on the risk adjuster variable, the model structure, and
minimizes the unexplained variation in spending. In other words, the model corresponds
to “the sum of squared residuals between actual and predicted costs, which when
normalized by the sum of squared deviations of the dependent variable to its mean is
called the R-squared” as stated in Equation 1:
Equation 1

𝑅2 = 1 −

∑ 𝑖 (𝑦𝑖 − 𝑓𝑖 )2
∑ 𝑖 (𝑦𝑖 − 𝑦̅)2

𝑓𝑖 : Prediction for observation 𝑖
𝑦𝑖 : Actual value
𝑦̅: Sample mean of 𝑦𝑖 .
However, the issue with the traditional risk adjustment model is that assumptions are
made to explain the variance to justify that the best risk adjustment model is already
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attained which might not be the case. Therefore, it is important to introduce the concept
of optimal risk adjustment.
Definition of Optimal Risk Adjustment
By optimal, it is understood maximization under economic theory. This time, risk
adjustments weights are selected to maximize the function. Here is an example of an
optimal risk adjustment formula:
“Glazer and McGuire (2000) use efficiency of service provision as the objective and
assume health plans maximize profits through their choice of shadow prices that ration
consumer access to various services. Since risk adjustment signals are imperfect, they
propose overpaying (underpaying) for weak signals to correct capitation incentives to
undersupply (oversupply) certain services.”
What are Diagnostic Hierarchies?
Including discrete categories into a predictive model can quickly become an issue.
For example, a model with 200 categories would have about 20,000 two-way interactions
terms. This is called the overfitting problem. In addition, variables can be highly collinear
in a case of overfitting which reduces the statistical significance. This is the reason why
the concept of diagnostic hierarchies was created by Ash et al. (1989) which is present in
the Diagnostic Cost Group (DCG) classification system which became later the
Hierarchical Condition Categories (HCC) in the United States for Medicare Advantage,
Medicare Part D, and the Marketplace. The DCG was a single-hierarchy model, with 78
cost groups, in which only the highest cost group was used for payment estimation. When
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the HCC was implemented by CMS, the model became multi-hierarchy to promote
independency (non-collinearity) of risk adjusters by group.
How do Diagnostic Hierarchies work?
Let’s consider the following dummy variables: 𝐶𝑋 , 𝐶𝑌 , 𝑎𝑛𝑑 𝐶𝑋+𝑌 = 𝐶𝑋 + 𝐶𝑌
1st Scenario: X and Y are additive
X is significant, Y is significant, but the interaction is not significant. Indeed,
money spent on different diseases is additive. The cost to care for a broken bone is most
likely not impacted by the cost of a mental disorder diagnostic.
2nd Scenario: X and Y complicate one another
There are diseases such as immune disorders, diabetes, heart problems,
pregnancy, and other organs conditions that rely on specific treatment which can impact
the cost of other diseases. In that case, X is significant, Y is significant, and the
interaction of X and Y is significant too. The interaction would be positive and should be
included in the estimation. Both Medicare and Obamacare use interaction terms to
address this scenario.
3rd Scenario: X and Y are related
In this case, X is a more serious disease than Y. The coefficient associated to 𝐶𝑋 is higher
than the coefficient on 𝐶𝑌 , both X and Y are coded, but only A matters. Thus,
𝐶𝑋 , 𝐶𝑌 , 𝑎𝑛𝑑 𝐶𝑋+𝑌 are regressed with Equation 2:
Equation 2

𝐶𝑋+𝑌 = −𝑐𝑜𝑒𝑓𝑓 𝑜𝑛 𝐶𝑌
The impact of the cost of A on the cost of B can be neglected. This can happen
when physicians do not properly code. For example, during a routine medical visit, a
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physician codes an unspecified diabetes as it was the goal of this visit for reimbursement
purpose even though the individual also has renal manifestations. If the physician input
both codes (diabetes and diabetes with renal manifestations), then scenario 3 would
happen where the code diabetes is neglected. This explains why a hierarchy is needed to
exclude two-way interactions in the risk adjustment model. In the 2017 CMS/HCC
model, there are 57 hierarchical restrictions. With diagnostic hierarchies, it is easy to
code several diseases without the issues encountered in a simple additive model.
However, diagnostic hierarchies also mean taking important assumptions. For example,
type I diabetes can be tested with a diagnosis code or with insulin prescription. What if
the physician decides to use both? The ACA Marketplace put together an arbitrary
hierarchy where the insulin prescription takes over the diagnosis code.
Microeconomics Principle of Price Control
Definition
A price control is a law that regulates the price of some goods or services. There
are two types of price controls: price floor which corresponds to an excess of supply and
price ceiling which corresponds to an excess of demand.
Effects of Price Control
Price control interferes with the communicative function of prices. It decreases
the level of private property rights, with respect to the ability to exclude, use and
exchange a resource. Indeed, buyers and sellers substitute non-price competition for
competition based on market prices.
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Price Ceiling
A price ceiling establishes a maximum price that sellers are legally permitted to
charge. For example, a price ceiling can be set for drugs. The imposed price will be
below market equilibrium and create a situation in which the quantity demanded will
exceed the quantity supplied. A price ceiling on drugs can create a shortage. In addition,
once a price ceiling is set, the price of the drug cannot direct the market to equilibrium
anymore. Thus, other non-price elements will drive the allocation of the scarcity of
resources. Price ceiling can also lead to quality deterioration which can play in favor of
the drug suppliers but against the consumer. Besides, innovation can be impeded. The
quantity of the good on the market will fall and the gains from trades will be less than if
the good were allocated by the markets.
The study of Cost-Control Policy and Payment Structure
Scheffler et al. (2016) offer exhaustive research on defining risk adjustment and
the different models. They conclude that the payment system should be a priority for
improvements as it is at the heart of equity and efficiency. In other words, the allocation
of resources in health can increase health status, social welfare, and access to care.
Finally, Ellis et al. (2018) support the idea that improving risk adjustment formulas
would create more competition in healthcare systems, fairness, efficiency, and cost
control.
Barber et al. (2019) tried to answer how price setting can be used to promote
Universal Health Coverage and how to make use of all private and public health
resources to attain health-related goals. The authors conclude that there is not only one
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model that would work for all countries. In addition, more can be done in low- and
middle-income settings. Maeda et al. (2014) highlighted how the 11 countries under the
Japan-World Bank partnership Program are progressing in developing their
comprehensive health services system (also called Universal Health Coverage). It appears
that key policy conclusions can be made from looking at where the 11 countries stand in
terms of developing their UHC such as political leadership, robust and resilient primary
care system, public health programs, economic growth, and expanding coverage while
controlling costs.
Overview of the U.S., Japan, and Switzerland Healthcare System
The organization of health systems, as well as their budget planning, must be
reviewed to understand the challenges of financing faced by the U.S., Japan, and
Switzerland. This section will also help to see the connection with the payment system
models in the respective countries.
United States
The U.S. healthcare system is decentralized. The federal government works in
partnership with the states who have their own administration to regulate and subsidize
healthcare. The budget for healthcare is decided at the federal level but the allotments are
not capped (except for the CHIP). The U.S. healthcare system is divided between public
and private healthcare. The public system is divided into three components of healthcare
which are Obamacare, Medicaid (and CHIP), and Medicare. The private system is
organized with agreements with companies for their employees or directly to the
individuals. In total, 67% of Americans are privately insured (Tikkanen et al., 2020).
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Besides, most of the public system offered by the federal government and the states is
dominated by private for-profit companies. First, Medicare is a public health program for
people aged 65 or more. It is divided into Part A (inpatient hospital care), Part B
(outpatient care), Part C (private health plan), and Part D (prescription drug coverage).
Part A and B are fully public under the Original Medicare while the majority left
provides health services under private for-profit companies. Second, Medicaid is the
welfare health program for people who fit the poverty federal guideline requirements.
The CHIP program is the welfare program for children under the age of 19 for families
who are not eligible for Medicaid and cannot afford private health insurance. Obamacare,
which is part of the Affordable Care Act (ACA), is structured within the “Marketplace”
where all insurers who participate in the program offer private health insurance at
theoretically reduced subsidized prices. All of the aforementioned public health programs
are mainly provided through private for-profit companies.
According to Tikkanen et al. (2020), Medicare is financed through federal taxes,
income tax for Part A, and individual premiums. Medicaid is funded through federal tax
(63% of costs), state tax, and local tax. CHIP is a federally funded and capped program.
In other words, once the allotments for the state are fully spent, the subsidies are
depleted. Obamacare is a mix of premium tax credits (PTCs), cost-sharing reductions
(CSRs), and individual premiums. According to Forsberg (2021), the federal government
is projected to spend $1.2 billion for FY2021. Obamacare marketplaces are organized
through Federal Facilitated Exchanges (FFE) and State-Based Exchanges (SBE). The
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financing of Obamacare is mainly funded through user fees that are paid by the insurers
who participate in FFE and SBE.
Medicaid and Obamacare have built-in cost efficiency components. First, to
determine the level of subsidies for Medicaid, the federal government uses Federal
Medical Assistance Match Rates (FMAP) whose formula is set in the Social Security Act.
Depending on the state, for select services and populations, the matching rates can also be
enhanced (Snyder and Rudowitz, 2015) and thus, providing higher levels of subsidies.
Second, the marketplaces under Obamacare have set minimum actuarial values standards
for premiums. They are known under the terms of metal level such as silver, bronze,
gold, and platinum. In other words, the higher the level of metal, the lower the federal
government subsidizes. In fact, on average, a plan with a higher level of metal may have
higher premiums to cover the costs that are not borne by public funds anymore. However,
the insurers set the premiums and set the cost-sharing levels that they will be responsible
for with the enrollee upon approval of the federal government (Forsberg, 2021).
Japan
Tiessen et al. (2017) provide a great perspective on how Japan tries to remain
competitive in healthcare while planning its budget and controlling its costs. Japan allows
a quality-based competition between private and public hospitals as prices are centrally
set by the National Council (also called Chuikyo).
The Japanese healthcare system is divided into the Statutory Health Insurance
System (SHIS) and the LTCI (Long Term Care Insurance). The insurance providers are
all fitting into the national government framework (Matsuda et al., 2010). They are for-
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profit or non-profit organizations. The SHIS provides universal health coverage for
98.3% of the population while the 1.7% remaining fall under Public Social Assistance
Program, which is a welfare program (Matsuda, 2020). The SHIS is composed of the
employment-based insurance (Japanese Health Insurance Association, Society-Managed
Health Insurance, and Mutual Aid Associations) and residence-based insurance (elderly
over 75 years old, unemployed, irregular employees, self-employed, and living on
pensions). The LTCI provides insurance to individuals with select disabilities from age
40 to 64 and to anyone age 65 or more. Matsuda (2020) indicates that medical services
such as end-of-life, palliative care, home nursing are all covered by both SHIS and LTCI.
From Fig 1., it can be observed that the Japanese public healthcare system is
centralized. All decisions are taken at the national government level. The health funds,
either public or both public and private, are financed by the national and local
governments through subsidies and by individual contributions. Prefectures and
municipalities can administer or oversee various public health programs within the SHIS
and the LTCI.
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Figure 1
Source: Matsuda (2010)

Switzerland
The Swiss healthcare system is a hybrid model with centralized and decentralized
components. Indeed, there is a federal government called Confederation with lower levels
of power called “cantons”, and the municipalities for social services. Despite the powers
being fragmented in Switzerland, the cantons depend more on the Confederation for
decision-making and planning than the states in the U.S. do. That is because Switzerland
has universal health coverage provided by private non-profit insurers and regulated by the
Confederation. They are regrouped under the cantons.
However, according to Pietro (2015), there is a political will to reform for more
centralization in the Swiss health system. Indeed, as costs remain above the EU average,
having more federal control on price and costs would allow reducing health expenditures.
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Besides, Beck et al. (2020) observed that cantons subsidies represent 55% of hospital
inpatient costs. Such high subsidies incentivize patients to be treated in inpatient settings.
Reallocating and reducing subsidies for inpatient care by promoting reforms would help
to better plan the health budget and control costs.
According to Pietro et al. (2015), the Confederation oversees “the financing of the
health system, the quality and safety of pharmaceuticals and medical devices, public
health (control of infectious diseases, food safety, some areas of health promotion),
research and training (tertiary education, training of non-physician health professionals)”.
In other words, while the Confederation’s main role is financing, the cantons focus on
managing healthcare provision for their communities, promoting health and prevention,
legislation on health, and subsidizing 55% of hospital inpatient care. From Fig. 2, it can
be observed that the Federal state and the cantons subsidy the insurers. The consumers
must pay payments to the providers in the form of premiums, as well as co-payments, and
deductibles. Besides, the mandatory health insurance is also financed through tax.
Finally, the mandatory health insurance also uses a risk equalization fund such as the
Common Institution (Pietro et al., 2015) for healthier and younger people, to protect
consumers from risk selection. In other words, the risk equalization fund prevents insurer
companies from selecting their consumers so that costs would be lower than premiums.
This system also allows reallocating funds in between the canton towards the non-profit
insurers to reduce premiums inequalities in between the cantons and to provide the most
appropriate financing for all.
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Figure 2
Payment flows in Swiss compulsory health insurance
Source: K. Beck et al./ Health Policy 124 (2020) 1363-1367.
Adapted from Schmid/Beck/Kauer 2018.

Overview of the U.S., Japan, and Switzerland Payment Structure
Fee-For-Service Payment System
In the U.S.
Medicare is the only public healthcare structure that has set fee schedules. They
are set by the federal government and are updated every year. According to the Centers
for Medicare and Medicaid Services (CMS), fee schedules are set “for physicians,
ambulance services, clinical laboratory services, and durable medical equipment,
prosthetics, orthotics, and supplies” (CMS, 2021). In other words, there is not a unique
national fee schedule but four main fee schedules within Medicare.
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In Japan
The Central Social Insurance Medical Council (also called “Chuikyo” in
Japanese), sets the fee schedule. According to Matsuda (2010), “the fee schedule of
procedure is a very detailed form of pricing control, listing more than 3,000 medical
procedures for physicians alone”. The fee schedule is reviewed every two years by the
Chuikyo. The Council estimates the total medical expenditures, allocates the funds to the
different medical groups, and then reviews the fees for all medical procedures. That way,
the budget is fully centralized with a fee schedule that allows strict pricing control.
In Switzerland
One main feature of centralization in the Swiss healthcare system is the fee
schedule elaborated at the federal level by the Profession Associations and the insurance
providers. The fee schedule is calculated by points with values attributed. Then, the
national fee schedule must be approved by the Federal Council. However, the prices of
those points are negotiated at the canton level between the individual/associations of
cantonal providers and individual/associations of cantonal insurance companies. The
representative of the canton must then approve the outcome of the negotiations. If the
negotiations fail, the canton will take the final decision. Lastly, it is possible to appeal the
decision to the Federal Council (Minder et al. 2000).
Inpatient Care Hospital Payment System
In the U.S.
The U.S. Diagnostic Related Group (DRG) model was first adopted by Congress
in 1983 for Medicare Part A (Rice et al., 2020). According to Rice et al (2020), there are
a total of 750 DRGs of human diseases categories. A system classification was developed
by Ash et al. (1986, 1989) called the Diagnosis Cost Group (DCG). The DCG uses the
19

DRGs to create its own groups. In other words, the DCG model is a cost-control tool of
the DRGs. It came in to slowly replace the former Average Adjusted Per Capita Cost
(AAPCC) formula. To set the premium payments to Health Maintenance Organizations
(HMOs) for their Medicare enrollees, the AAPCC only used demographic information
while Ellis and Ash (1995) explain that the DCG formula “uses diagnostic information
associated with the previous year’s hospitalizations for the HMO’s current enrollees”.
Indeed, some reasons for hospitalizations are estimated to be associated with higher
future needs for health care services (Ellis and Ash, 1995). However, the U.S. DRG
model is not only a diagnosis-based risk-adjusted model. The U.S. Medicare Severity
Diagnosis Related Groups (MS-DRGs) is the reference for inpatient care hospital
payment system under CMS. The classification starts with a Major Diagnostic Category
which is determined by CMS with the following information: “the principal diagnosis, up
to 24 additional diagnoses, and up to 25 procedures performed during the stay”. Besides,
the CMS mentions that “in a small number of MS-DRGs, classification is also based on
the age, sex, and discharge status of the patient”. In other words, procedures are dominant
variables in the payment system and the variables age, sex, and discharge status are not
included in most of the MS-DRG cases. Thus, for cost control reasons, the DRG is
dominantly a procedure-based risk-adjusted model. From Fig. 3 below, it can be observed
what a typical DRG structure looks like and how it is divided between OR (Operating
Room) or non-OR.
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Figure 3
Typical DRG structure for a Major Diagnostic Category. Source: Averill et al. (2003)

The MS-DRG payment formula corresponds to the relative weight multiplied by
the hospital rate. According to CMS, the relative weight corresponds to the “average
resources required to care for cases in that particular DRG, relative to the average resources
used to treat cases in all DRGs”.
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In Japan
The hospital payment system is the most important payment system. Indeed,
inpatient hospital care is the most expensive way of providing care. While the U.S. first
developed its DCG payment system, the Japanese government built its own risk
adjustment model to fit its healthcare organization. In their 2010 research paper,
Matsuda, Fujimori, and Fushimi introduced the Diagnosis Procedure Combination
(DPC). In 2001, the DPC Project Team was assigned to its development. They first
researched the European and American hospital payment systems. However, while the
American DCG could have been applied in Japan, the physician’s organization
complained that it was inadequate to fit their practice. Besides, the DPC has the potential
of case-mix profiling which promotes medical transparency for the patients and insurers
(Matsuda et al. 2010). Before the DPC, only the Fee-For-Service (FFS) was used. The
issue is that it would incentivize abusive treatments and examinations and was not costeffective. The idea behind the DPC is not to fully remove the FFS. On the contrary, the
DPC is structured with a DPC component and with an FFS component. Each component
corresponds to different categories of fees. According to Matsuda et al. (2010), the DPC
component regroups the hospital fee while the FFS component regroups tariffs for other
various medical procedures and devices. The DPC is a protocol for standardization,
transparency, and accountability. Each patient is attributed a 14-digit code. As presented
on Fig. 4 below, each digit corresponds to a variable.
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Figure 4 Structure of Diagnosis Procedure Combination codes (as of 2020).
Source: Hayashida et al. (2020)

As the DPC stands for, it is based on a combination of per-diem payments and FFS.
As stated in the Fig. 5 below, the Japanese government purposely did not include surgical
procedures into the bundled component.
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Figure 5
Composition of DPC-based medical service fee payment (bundled component and fee-for-service
component)
Source: Hayashida et al. (2020)

In Switzerland
Before 2012, the Swiss healthcare system was only using the FFS payment
system. Similar to Japan, they understood the need to develop a unique payment system
for their inpatient hospital care due to rising health expenditure and the lack of costefficiency. The Swiss government was looking for a payment system like the U.S. DRG,
but which could adapt to their healthcare organization. According to SwissDRG SA
(2021), in 1992, Australia already introduced its own payment system AN-DRG (version
1.0). Australia regularly updated its own DRG to fit its needs. The Swiss government
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opted in 2012 for the German G-DRG which was born from the Australian payment
system model and adapted it to their Swiss healthcare framework. In 2021, after 10
versions of the Swiss DRG, the institution that manages the inpatient care hospital
payment system called “SwissDRG SA”, released the new 11.0 version of their DRG. All
of the aforementioned was important to highlight as it shows how a DRG payment
system can differ and can be adapted from other DRGs to fit the health system of a
country so that it becomes unique. For example, the SwissDRG SA is a corporatist
institution separated from the Confederation, but it is the one that develops the national
tariff framework of the DRG system. According to Pietro (2015), “the DRG base rates
are negotiated between individual hospitals or groups of hospitals and the associations of
MHI companies”. In other words, after hospitals and providers negotiate the payment
system rates together, they must obtain approval from the canton. The national Price
Supervisor does advise the cantons on base rates. If the rates agreed by a canton are
above the federal recommendations, they must be justified by the canton (Pietro, 2015).
While the Swiss DRG allows overseeing the budget, it does not limit it. In
Switzerland, there is no limit set for inpatient care expenditure. However, the cantons are
free to legislate for a cap to inpatient care. For example, since 2004, santésuisse has been
using an analysis of variance (ANOVA) to pinpoint providers who are 20% to 30% or
more above the average costs and thus, ask them to justify such high expenditures.
Finally, independent reviews are being done at hospitals to make sure that the protocols
for the Swiss DRG are well followed.
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Summary
Throughout the literature review, it appears that the U.S. public health system is
the most decentralized, Japan is the most centralized, and Switzerland has a hybrid model
with some levels of centralization and decentralization between its federal government
and its cantons. It is important to understand the healthcare organization as it sets the
frame for whether it is possible to implement cost-control policies. The U.S.A. has much
to learn for their public health system from Japan and Switzerland who, despite their own
needs of reforms, better understood how to update their payment structure in relationship
with the implementation of cost-control policies. Due to a decentralized system with a
payment structure that needs to be updated and the lack of cost-control policy, health
expenditures keep rising, and the financing of Medicare is unsustainable, and its costs
keep increasing every year amid the aging population. I will prove that payment
structures and cost-control policy lead to variation in healthcare spending.
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CHAPTER THREE THEMATIC ANALYSIS OF DATA

Theme 1: Knee and Hip Arthroplasty
The practical cases below will show how the difference between the MS-DRG
and the DPC impacts the volume of surgeries for two different procedures: the Total
Knee Arthroplasty (TKA) also known as Total Knee Replacement and the Total Hip
Arthroplasty (THA) also known as Total Hip Replacement. Both procedures are
interesting to highlight because they are not classified in the same way in the MS-DRG
and the DPC and because they both reflect procedures that are related to the elderly
population. On one hand, the MS-DRG is procedure-oriented and groups patients under
MDCs for surgical procedures. On the other hand, Japan uses a combination of per-diem
payments (bundled component) for hospital fees and FFS for surgical procedures. Thus,
the DPC can reduce costs through the bundled component while balancing the quality of
healthcare with the FFS component. The latter is regulated and decided by the Japanese
government for cost-efficiency. Thus, it would be expected that more TKA and THA are
practiced in the U.S. than in Japan.
According to Sloan and Sheth (2018), by 2030, in the U.S., THA is estimated to
reach 635,000 (+171%) and primary TKA is estimated to reach 1.28 million (+189%). By
2060, THA is estimated to reach 1.23 million (+330%) and TKA is estimated to reach
2.60 million (+382%).

27

Figure 6 Source: Sloan and Sheth (2018)

The projection for the U.S. can be observed on the two graphs above which is also
categorized by age range. It appears that the mean age for TKA and THA is about 65
years old. Thus, TKA and THA mainly impact 65 years old and more which also
corresponds to the required age for American elderlies to enter the Medicare program.
Such projections will be even more of a burden for a Medicare program that will already
financially go bankrupt by 2026.
Table 1 and 2 below compare the quantity of TKA and THA in the U.S. versus
Japan as well as in percentage of their respective population in 2014 and in 2017. In the
U.S., the quantity of TKA and THA have increased by respectively +0.9 pts and +0.8 pts
between 2014 and 2017 while it remained relatively constant in Japan. In addition, in
2014, the levels of TKA and THA by the percentage of the total population in the U.S.
are respectively +0.15 pts and +0.08pts superior to the ones in Japan. In 2017, the levels
of TKA and THA by the percentage of the total population in the U.S. are respectively
+0.24 pts and +0.15pts superior to the levels in Japan.
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Table 1

Sources: United States Census Bureau, Eurostat, World Bank (2021)
Table 2

Sources: For the U.S. TKA and THA, the 2014 data was sourced from the National Inpatient Sample and cited by
the American Academy of Orthopaedic Surgeons (AAOS) at their 2018 Annual Meeting. The 2017 data was sourced
from
iData Research. For Japan TKA and THA, the data was sourced from Katano et al. (2020).
Author of the tables: Nicolas Karolewicz

The volume of TKA and THA surgeries are considerably higher in the U.S.
compared to Japan and are considerably increasing over the years while remaining
constant in Japan. In addition, in 2019, the Japanese population aged 65 and above
represented 28% of the population (World Bank, 2019) while it was only 16.5% in the
U.S. (Statista, 2021). Despite an aging population in Japan and TKA and THA mainly
impacting the elderlies, Japan was able to maintain low and constant levels of those
surgeries while the U.S. has alarming levels, projected levels and trends of those
surgeries with a much younger population than Japan. As stated previously, one major
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reason for such contrast resides in the cost-optimization and the structure of the MS-DRG
compared to the DPC. The DPC is more cost-efficient than the MS-DRG thanks to its
payments’ combination. The latter is only true because Japan has set a cost-control policy
to regulate the surgery fee.
Cost-Control Policy
The Japanese healthcare system is centralized in terms of its budget, its control on
price, its regulation on costs, and its structure. It was observed that the Japanese Chuikyo
can reduce costs by controlling prices such as surgery fees through their national fee
schedule. The Swiss healthcare system has a similar fee schedule system to Japan which
gives some power to the canton for negotiation with providers and for making decisions
on the price of the fee schedule points. The Swiss cantons are free to legislate for a cap to
inpatient care. For example, since 2004, the Swiss institution santésuisse has been using
an analysis of variance (ANOVA) to pinpoint providers who are 20% to 30% or more
above the average costs and thus, ask them to justify such high expenditures.
A fee schedule only exists for Medicare in the U.S. but does not apply to surgical
procedures. Medicare has no cap on costs and no cost-control policy implemented. Out of
the “original Medicare” public insurance, the Medicare insurance system is provided
through private for-profit companies. Thus, its FFS system incentivizes increases in
medical production and thus costs. Therefore, the Japanese DPC only works better than
the MS-DRG at minimizing surgical procedures because Japan has built-in cost-control
procedures such as its national fee schedule to reduce healthcare spending. In other
words, the U.S. would not be able to enjoy the same benefits by simply adopting the
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Japanese DPC as they do not have any cost-control policy. Both payment structure and
cost-control policy together lead to variation in healthcare spending. The following case
will discuss the benefits of cost-control policy and prove that payment structure cannot be
optimized alone to reduce health expenditure.
Theme 2: Price of Insulin
In 2020, 34.2 million Americans had diabetes, and 88 million American adults
had prediabetes (CDC, 2020). The case of insulin is the perfect example to show the
benefits of cost-control policy on the price of drugs. Insulin is a peptide hormone
produced by beta cells of the pancreatic islets. It is daily used for diabetes and was first
patented in 1923 by Frederick Banting, Charles Best, and James Collip. Drugs are
patented so that the company that innovated can set the price to cover its costs for
research and development and to make profits. Once the patent is over, generics can be
produced, and the competition can bring prices down by the laws of offer and demand in
a free market. The following practical case sources its data from a September 2020 study
mandated by the U.S. Department of Health and Human Services to the RAND Health
Care to compare the price of insulin in the U.S. with OECD countries.
At first glance, RAND found that the price of insulin in the U.S. was over 10
times higher than in 32 foreign countries. When the U.S. price is adjusted, the price for
insulin in the U.S. remains at least four times higher than in other OECD countries
(Mulcahy et al., 2020). Table 3 below describes the average price per standard unit,
overall, and by insulin type in the 33 selected OECD countries in 2018. Looking at the
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total, all of them are priced from $2.64 in Turkey to $21.48 in Chile. However, the U.S. is
the one outlier for a total insulin average priced at $98.70.
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Table 3

Source: Mulcahy et al. (2020).
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According to Fig. 7 below, Japan prices its total insulin average price at $14.40
versus $12.36 in Switzerland. Thus, both countries have similar pricing.

Average Price ($) per Standard Unit, Total, 2018
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Figure 7
Source: Data from Mulcahy et al. (2020). Author of the graph: Nicolas Karolewicz

In addition, the price of insulin in the U.S. is about 7 times higher than in Japan and 8
times higher than in Switzerland. What can explain such a difference in the price of
insulin between the U.S. and the other OECD countries? There are three main reasons.
First, U.S. pharmaceutical manufacturers can set and raise their prices without
government limitations. Second, these prices do not reflect a free market as there are
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barriers to entry. Three companies have the monopoly on the production of insulin in the
U.S. and often renew the patents on the insulin they produce to maintain their market
power. However, even if generics from new competition could appear, the price of
insulin would not necessarily lower as insulin is highly complex to produce and thus
would be costly for new entrants. Third, the market of insulin is a supplier-oriented
market as insulin is a life and death matter for the consumers. In other words, the demand
side for insulin is highly inelastic to the benefit of the producers. All of the
aforementioned reasons show that the most direct solution that can be brought in to lower
the price of insulin is cost-control policy which is the policy other developed countries
opted for.
The price of insulin versus cost-control policy
In Theme 1, it was observed that the Japanese national fee schedule costcontained surgical procedures by reviewing its prices. Since 2008, the national CostContainment Plan for Healthcare has been commissioned into reducing healthcare
spending. More precisely, Japan fixes health expenditures goals at the national and
prefecture levels and revises drugs prices within its national fee schedule. Similarly, in
Switzerland, the Federal Office of Public Health implemented in 2018 a cost-containment
program to reduce healthcare spending. The latter implemented cost-control schemes and
tariff schemes as well as a unique price schedule for pharmaceuticals (Tikkanen et al.,
2020). All of the aforementioned cost-control policies explain why the price of insulin is
maintained low in Switzerland and Japan. With a lack of cost control, the U.S. has the
highest price of insulin in all OECD countries. A national fee schedule can regulate the
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price of drugs to control costs. Similar to the case on TKA and THA, the case on insulin
shows that optimizing the payment structure to reduce health expenditures will only be
possible if cost-control policies are implemented to avoid high prices on drugs.
Theme 3: Long-Term Care Insurance for Cost-Control on the Elderly
The Japanese government understood that their aging population was becoming a
financial burden for their health system. The LTCI has costs-control protocols which
makes it different from the U.S. Medicare program. Indeed, people aged 40-64 or 65 and
more with specific diseases are eligible for the LTCI program. Eligibility is determined
through multi-step assessment as shown in Fig. 8 below. First, the patient is asked to fill
in a questionnaire made of 74 questions based on everyday life activities. The
information is then transmitted to a long-term care board for approval. Then, a home-visit
report must be made. Lastly, a medical doctor’s opinion is required (Yamada and Arai,
2020). Once all steps are completed, the patient is classified on a scale from 1 to 5
respectively from least disabled to most disabled. Any individual who does not qualify
for the LTCI can remain in the standard SHIS. Also, both SHIS and LTCI finance heavier
health spending such as end-of-life.
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Figure 8

Procedure for use of long-term care insurance.

Adapted from the Japan Ministry of Internal Affairs and
Communications. Source: Yamada and Arai (2020)

As shown in Table 4. below, there is one more category which corresponds to
those who are not certified. In that case, patients must answer questions from the form
below called the “Kihon” checklist. Once submitted, patients are not certified but they
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Table 4

Source: Yamada and Arai (2020)

obtain access to preventive long-term care and community help at the municipal level.
Whether individuals are certified for the LTCI program or obtain help through the Kihon
checklist, those protocols can be considered as screening methods. They provide quality
healthcare while controlling costs to reduce health expenditures thanks to an efficient
selection process. The benefit of such a system is also observable in the data.
Fig. 9 below shows that after a one-point increase in LTC health expenditure by
share of GDP between 2010 and 2011, Japan was able to curve the trend and keep a
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constant level. However, it has been increasing in Switzerland by 0.3 points at an already
high level of 2% from 2010 to 2016 and has remained constant from 2016 to 2018.

Long-Term Care Health Expenditure by
Share of GDP 2010-2018
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Source: OECD (2021)

Author of the graph: Nicolas Karolewicz

Indeed, the Swiss healthcare system does not have a component for long-term
care financing as Japan does which is a heavy financial burden Swiss policymakers need
to address. The U.S. trend shows a relatively low and stable curve. However, looking
back at Japan in 2010 shows that it is symptomatic for what is awaiting the U.S. when the
future proportion of American elderlies will reach the Japanese level of 2010. The U.S.
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does not have a long-term care program by itself. The screening and certification system
of the LTCI acts as a costs-control policy to reduce health expenditure when facing an
aging population.
In Theme 1, it was observed that the average age for TKA and THA is 65 years
old. In other words, in the U.S., the eligibility age to enter Medicare also corresponds to
the time when heavy diseases start to develop on average. Indeed, the costs-control
screening and certification measure allows selecting people who develop diseases such as
TKA or THA and keep other healthy elderlies under other standard health insurances to
relieve the financial burden from the LTCI. Thus, in addition to optimizing the payment
structure, it is a fact that multi-step eligibility requirements as cost-control policy for
long-term care insurance are needed to reduce health expenditures.
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CHAPTER FOUR DISCUSSION OF FINDINGS ON PAYMENT STRUCTURE
AND COST-CONTROL POLICY

Summary of Investigation
MS-DRG vs DPC
First, Theme 1 analyzed the data on TKA and THA between Japan and the U.S. It
appears that despite a younger population, the U.S. practice more surgeries than Japan. It
was concluded that the Japanese DPC is more cost-efficient than the U.S. MS-DRG
thanks to its mix-based payment system.
National Fee schedule
Second, it was deduced that the FFS side of the Japanese DPC does not
incentivize more medical production thanks to the Japanese national fee schedule who
sets the price of surgeries. The national fee schedule acts as a cost-control measure. Both
updating the MS-DRG towards a mix-based payment system such as the DPC and
implementing cost-control policy such as a national fee schedule are simultaneously
necessary to reduce healthcare spending.
Third, Theme 2 analyzed data on the price of insulin in OECD countries. It was
observed that the price of insulin in the U.S. is about 7 times higher than in Japan and 8
times higher than in Switzerland. The price difference is due to cost-control policy
implemented in Japan and Switzerland. There is no cost-control policy in the U.S. to limit
the price of drugs such as insulin. Japan fixes health expenditures goals at the national
and prefecture levels and revises drugs prices within its national fee schedule.
Switzerland has cost-control schemes and tariff schemes as well as a unique price
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schedule for pharmaceuticals (Tikkanen et al., 2020). Costs-control measures such as a
national fee schedule to control the price of pharmaceuticals lead to important variation
in healthcare spending.
LTCI
Fourth, Theme 3 analyzed the costs-control measures taken by the Japanese
government under its long-term care insurance to reduce the financial burden. The LTCI
program uses a multi-step screening certification process to select individuals with
eligible diseases and then classify them by severity of disability. This cost-control
protocol allows relieving the financial burden on the public healthcare system by
focusing only on necessary long-term care as opposed to the U.S. Medicare. Looking at
the data, the efficacy of the LTCI is proven by Japan being able to maintain its long-term
care health expenditure as a share of GDP constant since 2011 despite having the oldest
population in the world.
Limitations
Since the past twenty years, growing issues in healthcare such as health
expenditures and the aging population brought the attention of an increasing number of
policymakers and economists. This thesis sheds light from a new angle on international
healthcare financing from a set point in time. It is also its first limitation as new
regulations and policies are always being discussed and implemented. What might be true
today can be changed tomorrow. In other words, this work would potentially need to be
updated in the near future when changes in legislation in the respective countries occur.
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Second, the limited amount of time to realize this thesis has restricted the study.
For example, more needs to be done by meeting with hospitals and public administrations
in the three countries. Besides, it would be informative to interview health economists
and institutions such as the OECD and the WHO on their healthcare reports. Such
processes take an enormous amount of time that was not available.
Third, the COVID-19 pandemic has globally impacted public health policy. The
trends, estimations, and expectations may have been modified. The consequences of the
COVID-19 pandemic are still under study and mostly unknown. It is hard to reach
conclusions especially on the impact of regulations when some can be temporary (or not)
due to the pandemic.
Fourth, the paper presents the main payment systems, but others exist. The DRGs
exist with many variations such as CMS-DRG, MS-DRG, S-DRG, and many more.
Lastly, the Japanese language remains an obstacle to the study. Indeed, Japanese
peer-reviewed articles are not often translated. Of course, with more time allocated, it
could be possible to obtain more information to update the research and translate some
articles from Japanese to English.
Recommendations for the U.S. Public Healthcare System
In 2019, the U.S. total health expenditure by share of GDP culminated at 16.8%
almost 6 points ahead of Switzerland at 11.3%, and Japan at 11%.

43

Total Health Expenditure by Share of
GDP 2010-2019
20.0
15.0
10.0

5.0
0.0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Japan

Switzerland

United States

Figure 10
Author of the graph: Nicolas Karolewicz
Source of data: OECD (2021)

The international comparison allows drawing lessons from the Swiss and
Japanese payment structure and cost-control policy to reduce healthcare expenditures in
the U.S. public healthcare system. First, recommendations will be discussed related to the
Swiss healthcare system. Second, recommendations will be proposed related to the
Japanese healthcare system.
Recommendations for the U.S. payment structure
Comparison with the Swiss healthcare system
First, the Swiss DRG has been developed based on former models introduced and
updated in Australia then Germany. While it is understandable that the U.S. first came up
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with the idea of DRGs, looking at other DRG models from an international perspective
would help to improve the model in the U.S.
Second, the CMS both provides Medicare and Medicaid and sets the DRG base
rates. In Switzerland, the corporatist institution SwissDRG SA which is independent of
the Confederation sets the national tariff framework of the DRG system. The latter
process differs in two ways from the U.S. From an independent perspective, having a
company that sets the rates but neither provides healthcare nor subsidies will promote a
more efficient cost-control policy. In addition, the national Price Supervisor in the Swiss
system oversees the cantons' decisions for the base rates. That way, if the rates are above
the federal recommendations, they must be justified. Developing a public and
independent DRG institution and national price supervision of the DRG base rates are
costs-control measures U.S. policymakers could implement to reduce health
expenditures.
Third, caps can be set by cantons for inpatient care even though it is optional.
Formulas such as the ANOVA are being used to find the outlier providers for high
expenditures and ask them justifications. In addition, the DRG protocols are overseen by
sending independent reviewers to the hospitals. In other words, caps and surveillance are
other components for costs-control that the U.S. could use to reduce health expenditures.
Comparison with the Japanese healthcare system
First, by 2030, 1 in 5 U.S. residents will be reaching the age for retirement
(United States Census Bureau, 2018). For example, the baby boomers will be more than
65 years old and eligible for Medicare. In addition, within the next five years, estimates
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show that the financing of Medicare Part A will only be able to cover 89% of its expected
costs. In other words, Medicare is facing a heavy financial burden with rising health
expenditure. Japan has succeeded in curving the trend since 2011 despite its high share of
elderly thanks to its LTCI program and costs-control measures. The U.S. policymakers
have an opportunity to bring the Japanese LTCI screening certification process to
Medicare to limit its eligibility to people with selected diseases and reduce costs. They
could also decide to create an LTCI such as Japan did while non-eligible individuals aged
65 or more could remain in the main Medicare program.
Second, according to Hamada et al. (2012), both the Japanese DPC and the U.S.
MS-DRG pre-determine the level of reimbursements depending on the categories of
inpatient procedures. As stated under Theme 1, TKA and THA surgeries are more
incentivized under the U.S. MS-DRG than the Japanese DPC. A hybrid payment system
like the DPC would be more cost-efficient as Japan proved it by keeping constant levels
of TKA and THA between 2014 and 2017. However, the U.S. would not be able to
benefit from a mix-bundled payment if their FFS system does not rely on a national fee
schedule.
The Japanese healthcare system has a national fee schedule that sets the price for
medical services such as surgical procedures as well as for drugs. The U.S. does not have
such costs-control measures which prevent any optimization of its existing payment
structure to be efficient. Implementing a national fee schedule for the U.S. public
healthcare system would allow reducing healthcare spending. It would also render useful
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the implementation of a more effective payment structure such as the previously
mentioned mix-based inpatient care hospital payment system.
Recommendations for Further Research
The U.S. healthcare system has a complex structure that is mainly private. With
27.5 million uninsured Americans (Tikkanen et al., 2021) and individualistic society, the
idea of a comprehensive public health system in the U.S is not mainstream and often
misunderstood. There have been several attempts to implement public healthcare such as
Medicare, Medicaid, and Obamacare, but they are all only fragments of what an
appropriate public healthcare system would be. This paper tried to answer how payment
structure and cost-control policy lead to variation in healthcare spending. Japan,
Switzerland, and the U.S. all have high health expenditures as well as an aging
population. The U.S. has the highest health expenditures and Japan has the highest share
of elderly. Japan and Switzerland have been able to implement an effective payment
structure and costs-control policy to reduce healthcare spending. The U.S. is dominated
by the private market; thus, its public health system only has a weak control on its own
structure. In other words, without costs-control measures, it is neither possible to
efficiently manage costs nor to benefit from cost-efficient payment structures. Thus,
despite a well-built inpatient care hospital payment system, the latter cannot be optimized
without cost-control measures to reduce healthcare spending. Policymakers must make
the necessary reforms if they want to prevent the U.S. public healthcare system from
collapsing. Besides, having a comprehensive public healthcare system does not mean
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giving up on the U.S. private healthcare organization. They can both co-exist at the same
time and people must be free to choose in between the two.
The MS-DRG has flaws that can be corrected as discussed in this paper. There are
other inpatient care hospital payment systems such as the APR DRG by 3M company that
classify their patients by admission, severity of illness, and risk of mortality. Despite the
MS-DRG being the official system voted by Congress for CMS, the APR DRG provided
by the private company 3M is more and more adopted by the states as it appears to be
less costly. More research needs to be done on the impact of the APR DRG by 3M
compared to the MS-DRG. What is the impact on costs? What are the risks to administer
payments for public service to a private company that has the monopoly on the
algorithm? Policymakers must now confront those questions and face the fact that both
payment structure and costs-control policy lead to variation in healthcare spending.
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APPENDIXES

Organization of the Health System in the United States

49

Organization of the Health System in Japan
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Organization of the Health System in Switzerland
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