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Objectives: The purpose of this study was to classify determinants of cost increases into two categories, negotiable factors and non-
negotiable factors, in order to identify the determinants of health care expenditure increases and to clarify the contribution of associ-
ated factors selected based on a literature review.

Methods: The data in this analysis was from the statistical yearbooks of National Health Insurance Service, the Economic Index from
Statistics Korea and regional statistical yearbooks. The unit of analysis was the annual growth rate of variables of 16 cities and provinc-
es from 2003 to 2010. First, multiple regression was used to identify the determinants of health care expenditures. We then used hier-
archical multiple regression to calculate the contribution of associated factors. The changes of coefficients (R?) of predictors, which
were entered into this analysis step by step based on the empirical evidence of the investigator could explain the contribution of pre-
dictors to increased medical cost.

Results: Health spending was mainly associated with the proportion of the elderly population, but the Medicare Economic Index (MEI)
showed an inverse association. The contribution of predictors was as follows: the proportion of elderly in the population (22.4%),
gross domestic product (GDP) per capita (4.5%), MEI (-12%), and other predictors (less than 1%).

Conclusions: As Baby Boomers enter retirement, an increasing proportion of the population aged 65 and over and the GDP will con-
tinue to increase, thus accelerating the inflation of health care expenditures and precipitating a crisis in the health insurance system.
Policy makers should consider providing comprehensive health services by an accountable care organization to achieve cost savings
while ensuring high-quality care.
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over the sustainability of health insurance finance following
the increase in health care expenditures.

Medical costs can be explained by determinant factors that
are produced by multiplying the volume of health services by
the unit cost per service. According to the fee-for-service sys-
tem used in Korea, the unit cost is determined by multiplying
relative value units per service by a conversion factor. The con-
version factor is determined through negotiation between the
National Health Insurance Service and supplier groups every
year. The only mechanism by which insurers can control medi-
cal expenditures is this conversion factor. Although the Korean
government controlled the conversion factor in order to keep
down medical expenses in health insurance for over ten years
beginning 2001, under the current circumstances in which
there is no mechanism to control the frequency or intensity of
health services, health care expenditures continue to increase.

Keeping down health care expenditures is the most crucial
health care policy challenge for almost all Organization for
Economic Cooperation and Development countries worldwide.
Research on the causes of health care expenditure increases
has been conducted consistently in order to identify effective
policy measures to control health care expenditures. In Korea
also, many studies on the factors causing the increase in health
expenditures have been performed since that of Kim and Chun
[1],including Lee and Jung [2], Tchoe et al. [3], and Ryu [4].

To date, studies on determinant factors of health care ex-
penditures have mostly used approaches focusing on the use
of health services (based on the volume and price of health
services) or an economic approach using demand and supply
factors of health services. Factors such as gross domestic prod-
uct (GDP), population size, composition of the elderly popula-
tion, number of physicians, number of medical institutions,
and unit costs of services have been a major focus in such
studies. According to many previous studies, variables includ-
ing GDP per capita and the proportion of the population aged
65 and over had a significant influence on national health care
expenditure increases [5-11].

This study, unlike previous studies, classified factors that in-
crease health care expenditures into non-negotiable factors—
ones that increase health care expenditures by natural or mac-
roeconomic causes—and negotiable factors. Such a classifica-
tion will contribute to choosing approaches to addressing
modifiable and non-modifiable factors when discussing poli-
cies for controlling health care expenditure increases.

Therefore, in this study, we categorized health care expendi-
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ture determinants into non-negotiable factors and negotiable
factors and determined an alternative index of each factor to
analyze the annual trend of these indicators. We also examined
the association between the rates of increase of health expen-
ditures and that of each factor, and finally identified how much
the selected main factors contributed to the health expendi-
ture increases.

METHODS

Research Model

The health care expenditure increase factor model used in
this study is shown in Table 1. This model classified determi-
nants of health expenditure increases into 1) macro-environ-
mental factors, such as population increase, GDP, and Price In-
dex; 2) health policy factors, such as expansion of insurance
coverage by insurer (government); and 3) induced demand
factors determined by suppliers and consumers. We then clas-
sified each factor into non-negotiable factors and negotiable
factors, and categorized the mechanisms by which each factor

Predictor  Variable  Price "¢ Inten-
quency sity
Macro Price Producer price 0 - - NNF
environ- inflation  index
ment Wage index 0 - - NNF
Income GDP per capita - 0 0 NNF
Demand  Population size - 0 - NNF
Proportion of - 0 0 NNF
population aged
65 and over
Health Expanding Change of - 0 - NNF
policy coverage  insurance
coverage
New tech- Applied new - 0 0 NNF
nology medical
technology
Political ~ Medical fee 0 - 0 NF
decision increasing
Induced  Provider ~ Numbers of - 0 0 NF
demand induced  physician
factor Numbers of -0 0 NF
facility
Provider induced - 0 0 NF
demand
Consumer Patient's behavior - 0 - NF
induced  to medical use
factor

NNF, non-negotiable factor; GDP, gross domestic product; NF, negotiable factor.
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Figure 1. Trends in 6 predictors of health expenditure, 2001-2010. The horizontal axis represents year, and the vertical axis shows
the difference between each year and the base year 2001. (A) Population aged 65 years and over, (B) population, (C) gross do-
mestic product, (D) Medicare Economic Index, (E) hospital number, and (F) physician number. NNF, non-negotiable factor; NF,

negotiable factor.

influences health care expenditures into price, frequency, and
service intensity. Figure 1 demonstrates trends for the major
factors classified as described in the health expenditures accu-
mulated for ten years (from 2001 to 2010).

Data and Variables

In this study, we computed the year-on-year increase and
decrease rates of each factor by city and province, of 16 cities
and provinces in Korea, using data from nine years from 2002
to 2010. The annual rate of increase of health insurance medi-
cal expenses per city and province was considered a depen-
dent variable. The data was collected from the statistical year-
books of the National Health Insurance Service, the Consumer

302

Price Index and Producer Price Index from Statistics Korea, and
regional statistical yearbooks of the cities and provinces.

The overall Medicare Economic Index (MEI) and regional MEI
were calculated using the Consumer Price Index and Producer
Price Index of 16 cities and provinces. The total rates of increase
in health insurance medical expenses and annual rates of
change in the number of health insurance beneficiaries and
beneficiaries older than 65 years old were computed using
National Health Insurance statistical yearbooks. For example,
the annual growth rate of the GDP per capita was produced by
dividing the difference between the GDP per capita of year t
and GDP per capita of year t-1 by the GDP per capita in year t-1.

The MEI was devised to estimate the total cost increase
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Component E::;::: ::::I Clinic Prltlz:(/l\g(age

Wage Medical specialist 0.140 0.140 Wage-health care

Resident 0.030 0.010

Nurse 0.150 0.120

Practical nurse 0.030 0.040

Pharmacist 0.010 0.010

Dietitian 0.010 0.010

Health worker 0.050 0.050

Office worker 0.080 0.080

Other position 0.010 0.020

Hospital director - - 0310

Regular worker - - 0190

Transfer to reserve for - - 0020

retirement allowances
Material ~ Medicine 0.160  0.160 PPI-medicine
cost Treatment material 0.100 0.120

Ingredient of meal 0.020 0.040

Compensatory material - - 0.020

Noncompensatory mate- - - 0.080

rial
Manage-  Welfare 0.030 0.030 0.110 Wage-health care
ment  Transportation - - 0.040 CPl-transportation
EXPENSES communication - - 0.010 CPl-communication

Electricity & watertax ~ 0.010  0.020 0.020 CPl-electricity
Tax and public dues 0.0170 0.010 0.010 CPI

Insurance premium - - 0.010 CPl-insurance
Rent - - 0.040 CPl-rent
Commission & service charge  0.010  0.020 0.020 CPl-commission
Repair and maintenance  0.010  0.010 0.010 CPI

Driving - - 0.020 CPI-fuel
Paper - - 0.010 CPl-newspaper
Reception - - 0.020 CPI
Fuel 0.010 - - CPI-fuel
Supplies 0.010 0.010 0.030 CPI
Depreciation 0.050 0.040 0.060
Expense arising from 0030 0020 - CPI
outside manufacture

Building maintenance - - 0.010 CPI
Inspection - - 0.010 CPI
Other 0.010 - 0.020 CPI
Opportunity cost - 0.010

Capital 0.010 0.010 0.030

PPI, producer price index; CPI, consumer price index.

needed for physicians to perform clinical activities in the US
Medicare system, and serves as a medical price index [12]. The
critical point here is to calculate the most optimal MEI by re-
evaluating the cost components of the MEI and weight of the
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p SE t p-value
(Constant) 0.114 0.034 - 0.001
GDP 0.027 0.047 0.560 0.58
0LD65 0.207 0.053 3.885 <0.001
POLICY -0.034 0.308 -0.110 0.91
MEI -1.022 0.333 -3.073 0.003
PHY 0.059 0.170 0.345 0.73
GHSP 0.011 0.063 0.181 0.86
HSP 0.006 0.026 0.239 0.81
CLINIC -0.084 0.265 -0.318 0.75
HOSEXP 0.186 0.106 1.759 0.08
AMBEXP 0.314 0.244 1.286 0.20

Two variables, Medicare Economic Index and policy, were equally applied
without regional difference, and each variable shows annual growth rate of
the factor.

SE, standard error; GDP, gross domestic product per capita; OLD65, popula-
tion aged 65 and over; POLICY, coverage expansion; MEI, Medicare Eco-
nomic Index; PHY, numbers of physician; GHSP. numbers of general hospital;
HSP, numbers of hospital; CLINIC, number of clinic; HOSEXP, expenditure per
hospitalization; AMBEXP, expenditure per ambulatory care.

components, and the Price/Wage Index. In this study, we used
the cost component items of primary level long-term care fa-
cilities (local clinics) based on 2005 joint research and cost
component items by types of hospitals (based on research on
hospital conversion factors in 2006) to apply them as MEI cost
components, weight per component, and macroeconomic in-
dicators for each item. The components and weights of the
MEl are shown in Table 2 [13].

The factors contributing to the health care expenditure in-
creases that were used in the final analysis are demonstrated
in Table 3. These factors include the annual growth rate of each
of the following: GDP per capita; population aged 65 and over;
MEI; factors caused by polices (the growth rate of medical ex-
penses in health insurance caused by the expansion of health
insurance benefits); the number of physicians; the number of
tertiary hospitals; the number of hospitals; the number of lo-
cal clinics; expenditure per hospitalization; and expenditure
per ambulatory care visit.

Analysis Method

The annual rates of increase or decrease of each factor in the
last eight years are presented in a graph with the same units
and scale and can be compared to each other. The degree of
association between the rate of increase or decrease in medi-
cal costs and the annual rate of increase or decrease in each
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factor was identified while controlling other factors contribut-
ing to the increase in health care expenditures, using multiple
linear regression analysis. Hierarchical multiple regression
analysis was conducted to identify how much each factor con-
tributes to the increase in medical costs. The coefficient of de-
termination (R?) signifies the contribution of the changes ex-
plained by a regression line in explaining the total changes.

Hierarchical multiple regression analysis evaluates the rela-
tionships between independent variable groups and depen-
dent variables while considering that one independent vari-
able group—one or multiple independent variables—influ-
ences dependent variables or controls such influences. When
evaluating variables in the model hierarchically, entering the
independent variables in sequential order is crucial. The se-
quence for including independent variables in the model is
generally decided by the analysts’ empirical evidence, that is,
theoretical or reasonable evidence from previous studies [14].

For instance, suppose that we have to explain a case of a de-
pendent variable y by four independent variables xi, Xz, xs, and
xa. We signify the coefficient of determination as R%; in a mod-
el that has only one independent variable, x;. Then, when an
additional independent variable x; is included in the model
where x; was given, we signify the coefficient of determina-
tion as R’ in a model that has two independent variables, x;
and x.. In the same way, when xs is added, the coefficient of
determination would be R%.12;, and lastly, when x4 is added,
the coefficient of determination would be R%;1234. Eventually,
the coefficient of determination would become the same co-
efficient of determination of the multiple linear regression anal-
ysis model that has x;, X2, X3, and x4 as explanatory variables.

R%.1234 is broken down as follows:

Rzy.1234 = RZyJ +(R2y.12-R2y.1)+(R2y.123'R2y.12)+(R2y,1234-R2y.123)

In the above formula, R%.1-R%.1 becomes the variation of the
coefficient of determination that is produced by adding x, to
the model, considering the independent variable x; only [15].

RESULTS

According to the annual rates of increase or decrease in
health expenditures of 16 cities and provinces from 2003 to
2010, health expenditures increased every year during the pe-
riod analyzed all across Korea. For four years between 2003 and
2006, the rate of increase did not change greatly, staying at
around 10% on average. However, in 2007, pronounced differ-
ences appeared among the 16 cities and provinces. The gap
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seemed to stabilize in 2008, but increasingly widened as the
years passed, reaching 20% in 2010. In 2008 and 2009, Chun-
gnam province, specifically, showed a year-on-year change in
medical expenses of over 60%.

Table 3 is the result of multiple linear regression analysis,
which shows the association between factors causing an in-
crease in health insurance medical expenses and the increase
in health care expenditures. As the proportion of the elderly in
the total population increases, total medical expenses in health
insurance rose in a statistically significant fashion. The variation
in the MEI demonstrated a statistically significant negative as-
sociation with that of total health insurance medical expenses.

Figure 2 shows the contribution of determinants to changes
in total health insurance medical expenses. The increase in the
proportion of the elderly population was the biggest contribu-
tor (contribution: 22.4%), followed by the increase in the GDP
per capita, contributing 4.5%. Average medical costs per dis-
charge case and average cost per outpatient visit contributed
about 1%—to be specific, 1.3% and 0.8%, respectively. On the
other hand, the annual growth rate in the number of tertiary
hospitals showed a very low contribution of 0.01%. The MEI was
found to negatively contribute to the increase in health insur-
ance medical costs. Factors caused by policy changes and the
number of medical institutions including local clinics barely con-
tributed to the increase in health insurance medical expenses.
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DISCUSSION

Among the determinants of health care expenditures cate-
gorized into non-negotiable and negotiable factors, popula-
tion size, application of new medical technologies, and medi-
cal fee variables were excluded from the analysis. The reasons
for these exclusions were as follows: Population size used total
medical cost per capita as an outcome variable; there was no
method to measure the application of new medical technolo-
gies; the conversion factor. Medical fees, is determined consis-
tently by the type of medical institution, regardless of region.
However, as the variables in this study were analyzed by city
and province, ecological bias could occur, and thus we exclud-
ed medical fees.

The annual growth rates of the health insurance medical ex-
penses of 16 cities and provinces from 2003 to 2010 show that
the medical expenditures rose consistently every year. More
specifically, the rate of increase in medical expenditures in
Seoul was lowest beginning in 2008, and those of Jeonnam
and Jeonbuk were highest. This contradicts the expectation
that Seoul would show the highest rate of increase in medical
expenditures because it has the largest number of tertiary
hospitals and clinics and highest population density. Instead,
Jeonbuk and Jeonnam, which provide low accessibility to
medical services and have a small population, demonstrated
the highest rate of increase in health care expenditures.

Notably, Chungnam showed pronounced differences from
other regions in the changes in health care expenditures in
2008 and 2009. In 2007, the elderly population fell drastically
in Chungnam, which led to the drop in both inpatients and
outpatients, resulting in large reductions in medical expendi-
tures in 2008. In contrast, in 2009, the number of inpatients
and outpatients increased drastically, causing a huge rise in
medical expenditures. Although Jeonnam and Jeonbuk also
experienced a reduction in the elderly population, it did not
result in a decrease in inpatients and outpatients as occurred
in Chungnam. Regarding such differences in factors related to
medical expenditures by region, more concrete research on
the medical environment and factors increasing medical ex-
penditures of the 16 cities and provinces needs to be conduct-
ed, with greater consideration for the characteristics of each
region.

In this study, the factors that showed a statistically signifi-
cant association with the increase in health insurance medical
expenses were the proportion of the elderly population and
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MEI, both non-negotiable factors. Particularly, a change in the
proportion of the elderly population was found to have the
greatest influence on the increase in health insurance medical
expenses. The aging population is recognized as a huge social
and economic burden globally and addressing this issue re-
quires urgent action. What is known as the “baby boom gen-
eration” of Korea is 7.12 million, accounting for 14.6% of the
total population. Over the period of ten years since 2010 when
this generation goes into retirement, health care expenditures
are projected to spike by an even larger margin, with a drastic
increase in the elderly proportion of the population [16].

As long as the elderly population and patients with chronic
diseases continue to increase and an increase in service fre-
quency continues, a way to keep down the rise of medical ex-
penses in health insurance is unlikely to be found. It will not
be possible to control increases in medical expenditures in
health insurance by a fee control mechanism using a conver-
sion factor as is currently done [17,18]. It is time to consider in-
troducing policies that press suppliers by setting an affordable
insurance fee level and total medical expenditures, and limit-
ing medical expenditures within those boundaries. Possible
solutions include diagnosis-related groups, global budgeting
as is used in Taiwan, or a new payment system combining fee-
for-service and population-based payment [19].

Changes in the payment system to control medical expens-
es in health insurance are directly linked to the quality of health
services. Therefore, transformation of the health service deliv-
ery system to control increases in health care expenditures
while maintaining the quality of health services is also neces-
sary. Currently, the Korean health care system has disconnec-
tions between the primary, secondary, and tertiary health ser-
vice systems. This causes an increase in medical expenditures
as wasteful, redundant, and unnecessary health services are
provided, which makes it all the more important to reform the
health service market [20].

An organization that provides comprehensive health servic-
es is needed—such as an accountable care organization (ACO),
based on the United States Patient Protection and Affordable
Care Act (also known as “Obamacare”), which signaled the
health care reform of the US in late 2010. An ACO pursues the
three objectives of better care for individuals, better health for
the population, and slower growth in costs through improve-
ments in care, and is now being implemented in the US [20,21].
In many advanced countries, ACOs are already evolving to be
optimal organizations that take responsibility for and provide
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care to patients who belong to the organization, through col-
laboration among hospitals, doctors, and other health care
providers [22,23].

Although the increase in the elderly population, GDP, and
MEI are non-negotiable and inevitable factors, they should not
go unaddressed. In order to limit the increase in medical ex-
penditures caused by these factors, the Korean government
should expand investment and policy measures to improve
the health of baby boomers, so that the increases in health
care expenditures following the aging of the population can
be minimized.

The MEI, serving as a medical price index, was expected to
cause increases in health care expenditures due to the increase
of physician practice expenses. Squires [11] noted that the
combination of pervasive medical technology and high-priced
medical services drove the increase of US health spending,
and a possible explanation for the outsized share of resources
he dedicates to health care relative to the rest of the world.
However, the result of the present study showed that the MEI
had a negative association with the increase in health expen-
ditures.

This is speculated to be due to the influence of complex po-
litical and economic factors—for example, the financial crisis
and issues with North Korea’s nuclear program—on the vari-
ables used in computing the MEl including the Price Index and
Wage Index, during the period of focus of the study from 2002
to 2010. This can be interpreted to have occurred because the
actual annual growth rate of the MEI decreased every year by
small margins, from 6.3% in 2003 to 3.6% in 2010, while the
actual increase in total medical expenditures showed upward
trends every year.

The GDP per capita is known to be a very significant statisti-
cal factor in health care expenditures [5,6]. Previous studies
have demonstrated that the GDP had a positive association
with the total increase in medical expenditures. However, no
significant relationship was demonstrated in this study. Health
insurance medical expenses are known to be more influenced
by the GDPs of the past five years, not by the current GDP [24].

In this study, the annual growth rate of the GDP and medical
expenses were analyzed per year, and the economic slowdown
of three to four years caused by the global financial crisis that
occurred during the period of time studied appeared to have
influenced the GDP and health spending. In fact, the annual
growth rate of the GDP decreased in 2003 and 2004, rather
than increased, and there was no change in 2005. In addition,
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as the growth rate of medical expenses in the same period of
time increased continuously, the relationship between GDP
per capita and medical expenses was not statistically signifi-
cant.

Although the contribution of the GDP was not statistically
significant, it was the second largest contributor to the annual
growth rate of medical expenses with a 4.5% contribution, fol-
lowed by the proportion of the elderly population, the highest
contributor, at 24.4%. The result for the MEI was contrary to
what was predicted, due to the continuous reduction of its an-
nual growth rate since 2003. Furthermore, the MEI was not
measured based on the actual production cost of resources
put into the health services of hospitals and clinics; instead,
the MEI was produced by using the Price Index, which repre-
sented the input resources.

The Price Index chosen in this study was based on the MEI
cost components studied in the US However, items that are
not congruent with the Price Index of Korea were replaced
with different Price Index items used in prior research. Among
various non-negotiable factors, the MEI should be considered
with top priority and requires more accurate measurement
methods. Thus, relevant systems need to be overhauled to col-
lect actual production cost data of hospitals and clinics system-
atically, and an acceptable MEI needs to be produced based on
such a system.

The limitations of this study are as follows: first, the study
failed to consider external influences such as economic and
social factors. It is possible that the macroeconomic indicators
that were used in the analysis, including the GDP and MEI, have
been influenced by the fluctuating global economic situation
since 2000. For this reason, the total contribution of the factors
used in the contribution analysis remained at about 40%. Sec-
ond, there is a possibility that the ecological fallacy occurred,
given that the unit of analysis was the population. However, as
the variables were measured by their annual growth rate, this
may not have affected the study results. Third, although each
variable’s annual growth rate by region was considered as a
unit, the variables did not reflect structural differences be-
tween regions. As there was no way to estimate structural dif-
ferences between regions and no indicator that could repre-
sent the differences, we could not produce weights between
regions with regional yearbook data alone. Further studies are
needed to produce weights according to various variables that
reflect regional characteristics related to health services.

In Korea, the stability of health insurance finance is being
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disturbed due to the spending burden caused by health care
expenditure increases. Addressing the issue with myopic poli-
cy measures may result in losing both the health of the people
and financial sustainability. A more fundamental approach to
the issue is necessary.

Since 2000, the increase in health care expenditures in Ko-
rea reached a level threatening the sustainability of insurance
financing. It is time to establish policy measures to control the
increase in health expenditures. In this study, the rate of increase
of the proportion of the elderly aged 65 and over influenced
the rise in medical expenses with statistical significance.

As of 2011, baby boomers in Korea have started to go into
retirement. It is evident that for the following ten years until
they stop retiring, the proportion of the elderly population will
increase even more, and thus the rise of health care expendi-
tures will accelerate further. Therefore, health expenditure con-
trol policies would not be effective without considering the
spike in the aging population. The transformation in the health
service delivery system to both maintain the quality of health
services and to limit health expenditure increases is necessary,
as is an organization to provide comprehensive health servic-
es, such as an ACO.
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