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Abstract - Governments are responsible for guaranteeing the right to health and for providing
equitable use of health care services to the people under their jurisdiction. The numbers of preventable
hospitalizations are used to indicate the adequacy of primary care. This study used inpatient discharge
data and hospital data from 2012 to examine regional variation in preventable hospitalizations among
the populations who were under 226 local governments in South Korea. Regional variables related to
this variation were also explored. The social determinants of a health framework—Ilocal healthcare
resources, socioeconomic factors, and political factors—were used to estimate the number of hospital
admissions for ambulatory care sensitive conditions. The results of a multiple regression analysis
show that the availability of healthcare resources and economic wealth have a strong association with
the number of preventable hospitalizations; however, no statistically significant difference was found
with regard to the left- and right-wing political party affiliations of the governmental heads. The
implications of the findings are also discussed.

Key-Words: - preventable hospitalizations, equity in health care, publicness, South Korea

* This research was supported by Basic Science Research Program through the National Research Foundation
of Korea(NRF) funded by the Ministry of Education (NRF-2015S1A5A2A03050000)

! Correspondence: SANGSOO KIM

ISSN: 2367-8925 65 Volume 3, 2018



Jungwon Park et al.

1 Introduction

In a modern society, one of various
governmental responsibilities is to guarantee the
right to health and to provide equitable use of health
care services to the people. According to the World
Health Organization’s Constitution that was adopted
in 1946, “the objective of the World Health
Organization ... shall be the attainment by all
peoples of the highest possible level of health.” In
South Korea, in the Framework Act of Health and
Medical Services that was enacted in 2000, it is
clearly mentioned that central and local
governments should be equipped with legal and
institutional devices, including financial resources,
in order to protect and promote the health of their
residents. As such, the expansion of publicness in
health care is recognized as an important policy
objective of the government.

Although the importance of equity in health
care has been emphasized, there have been many
variations when defining equity in health care such
as equality of utilization, distribution according to
need, equality of access, and equality of health [1].
In this study, we focus on equality of access. Such
access to care can then be divided into potential
access, realized access, equitable access and
inequitable access [2]. Previous research on access
to care dealt not only with individual differences
such as age, income, diagnosis type and health
status, but also regional differences such as
personnel, facility, and health insurance [3-12].
Although there were several previous research
efforts on access to care, the topics of access to
preventive care/primary care and regional
differences in quality of care have not been
examined. Especially, the relationship between
access to care as an independent variable and the
number of preventable hospitalizations as a
dependable variable has not been examined.
Therefore, to fill the research gap, this research
investigates how potential access, financial
resources and political factors affect preventable
hospitalization at the local government level using
an empirical dataset.

2 Problem Formulation

In this section, we review previous research
on access to care and preventable hospitalization to
formulate the research problems.

2.1 Defining and Measuring Access to Care

The Institute of Medicine [13] defines
access to health care as “the timely use of personal
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health services to achieve the best health outcome.”
High access to care primarily means higher financial
accessibility and enabling resources, and further
describes a health care system that guarantees
necessary medical services whenever and wherever
[14]. Thus, access to care is a multifaceted concept
that includes financial accessibility, enabling
resources, and medical needs.

In order to measure such a multifaceted
concept as access to medical care, in Figure 1,
Anderson [2] revised the framework that he
proposed in which access can be measured as
potential, realized and equitable access. First,
potential access is measured as the presence of
available resources. That is, the more resources
available, the greater the likelihood of health
services usage. Second, realized access means the
actual use of the medical services. Third, equitable
access, similar to realized access, measures access
to medical care, but differs from realized access in
that it includes explanatory variables that affect the
use of medical care services.

Figure 1: Measure of access

POTEMTIAL ADCERS = EMABLING RESOURCES

REALIFED ACCESE = LUBE CF HEALTH SERVICES

ECIUTABLE ACCERE = DEAGGRAFHIC
T
m/

INEQUUTRAELE ACCERS - SO STRUGCTURE
HELATHBELEFRE —————~ ;~=-.p=.
ENABLINE RESOIRCEE /

Access to care is one of the most important
characteristics of a nation’s health care system’s
quality and is measured by various indicators such
as health insurance coverage, usual source of care,
unmet needs, mental health and substance abuse, as
well as structural barriers in the system including
traffic time, referral to other providers, and wait
time [15]. Most of the Korean studies on equitable
access are based on the equitable distribution of
health care resources [9,16], equitable medical use
[10], and unmet needs [17]. Furthermore, these
studies include factors such as health insurance type
[17,18], health status [19,20], income level [11], and
local economic conditions [9] that may affect the
equitable access to medical care.

Volume 3, 2018



Jungwon Park et al.

2.2 Regional Factors and Equity in Access to
Medical Care

As for the social determinants of health,
these are not simply determined by individual
factors, but rather by the combination of the "socio-
political environment, social structure, and the
socio-economic status of the individual through
mediating mechanisms that affect health” [21].
More specifically, social, economic, and political
mechanisms create social class, and an individual's
health status is also affected by social class [21].
Each social class differs in the degree of exposure
and the vulnerability to conditions that negatively
affect health status. For example, it is often reported
that health status depends on level of income, which
is an important element indicating social class.
Because health risks are different from one income
level to another, access to medical care is also
affected by income level. Therefore, a redistribution
policy that resolves income inequality can be a
fundamental solution to minimize the differences in
health status. Furthermore, it can be said that an
individual’s health status is not only due to unique
personal characteristics but also influenced by local
environmental characteristics such as socio-
economic level, political situation and social
resources. Thus, equity in access to health can also
be understood as a product of the socio-economic
and political environment of each country and
region.

Figure 2: Commission on Social Determinants of
Health (CSDH) Conceptual Framework

IMPACT ON
EQUITY IN
HEALTH AND
WELL-BEING

T S

------------------

The framework for the social determinants
of health shows the importance of including
regional variables (e.g., socioeconomic factors,
political factors, local health care systems) when
analyzing equity in access to care. Although several
previous studies in Korea have investigated the
regional differences in education, income, economic
power, and physical environment that affect health
[22-24], there have been few research studies that
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examine the effects of differences in regional
characteristics on equity in access to care. In Korea,
there is a considerable difference in demographic
structure, economic activity, physical environment,
and range and composition of local government
budgets depending on the administrative district
[25]. Thus, it can be expected that there will be
differences in health status and access to medical
care between regions based on administrative
boundaries. Therefore, it is appropriate to include
variables related to local autonomous entities that
have a wide impact on the social, cultural, economic
and political situation in each region when studying
regional differences in access to medical care.
However, empirical studies on the effect of the
activities of local autonomous entities on access to
care are still lacking in spite of the fact that they are
important actors in health policy decision making in
local governments.

2.3 Political Factors and Equity in Access to
Medical Care

While economists in the 1950s and 1960s
emphasized social and economic factors as a
determinant of public policy, the relative importance
of political factors was emphasized in the 1960s and
1970s, mainly among political scientists and public
administration researchers. Key [26,27] and
Lockard [28] employ a political theoretical model as
a determinant of public policy. In their research,
they emphasize the importance of inter-party
competition, which affects social welfare policy
decisions. Key [26] argues that high levels of party
competition and voter turnout within the political
system are more beneficial to low-income and large
population areas, whereas low competition and
voter turnout are more beneficial to high-income
population areas with a small number of interest
groups. This occurs when there is more competition
in the political system, and therefore greater need to
sensitively respond to the needs of the local
constituents [29]. Scholars who employ a political
theory framework have argued that competition
among political parties, partisan control over
important policy-making entities, and the political
ideology of voters will act as important incentives
for policy making.

The theory that explains policy decision
making through political variables can be used to
analyze the difference in equity of medical access at
the local level. This is because equity in medical
access as a health policy can be understood not only
through the economic factors of a region but also as
a product of competition within a local political
system. In addition, the head of a local autonomous
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entity in Korea is not only the general manager of
the local administration, but also the main political
actor of the party that they belong to. Thus, the
political ideology of the party leaders and the party
itself are the main factors influencing policies that
affect equity in medical access. Studying the effects
of political variables on health status and access to
medical care in local governments can show
whether the results of previous studies on the
relationship between political variables and health
status can be applied to the local level. Previous
cross-country comparative studies employ the
political ideology of the ruling party as one of the
explanatory factors that shows the difference in
health status among various countries [30,31].
Political parties with egalitarian ideologies tend to
implement redistributive policies, which help to
ease social inequalities through welfare and labor
policies and, as a result, improve health status [31].

After the implementation of local
assemblies (1991) and the election of heads of local
governments (1995), researchers began to examine
the effects of political variables as a determinant of
local government policies and social welfare
expenditures. Since local elections are held in
conjunction with local autonomy, the financial
autonomy of a local government is expanded. Thus,
health and welfare policies are not merely
socioeconomic factors (economic rationality) but
rather political factors (political rationality) that
serve as policy determinants. In this study, we try to
analyze whether there is a difference between the
heads of conservative and progressive political
parties in the degree of equity of access to medical
care.
2.4 Analytical Framework for Preventable
Hospitalization

Based on theoretical factors and previous
empirical studies, it is possible to find that health
care resources, socioeconomic factors, and political
factors are the major factors affecting preventable
hospitalization at the regional level. Based on these
factors, Figure 3 shows an analytical framework for
preventable hospitalization. Health care resources
consist of the number of doctors and hospitals in
charge of primary care in a region. Socioeconomic
factors consist of financial autonomy of local
governments, social welfare expenditure level,
population size, poverty rate, average age, and
unmet needs.

Figure 3: Analytical framework for preventable
hospitalization
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With respect to political factors, the party
affiliation of the heads of local governments is
included. In order to examine the difference in
preventable hospitalization in different types of
local government, a variable of urban/rural is
included. This is because rural and urban areas are
expected to differ in terms of available medical
resources, population size, average age, and budget
size.

3 Method & Data

3.1 Data Collection

This study is a cross-sectional study using
secondary data. The unit of analysis is the smallest
region in South Korea which has its own local
government. As of 2011, South Korea is composed
of 17 first-level administrative divisions, and these
are further subdivided into 226 second-level
administrative divisions around the country. Only
first- and second-level administrative divisions can
set-up self-government and have some degree of
autonomy with regard to revenue, manpower,
organization, and legislation. Therefore, the sample
for this study is 226 lower-level autonomous regions
which include 3 types of municipal-level divisions;
Si (City), Gun (County), and Gu (District).

The sample unit of this study is
communities (or regions), thus community-level
data were obtained. However, the outcome
variable—the number of preventable
hospitalizations—was collected at the patient level,
and we aggregated patient-level data into
community-level data. This study used multiple data
sources, which were combined together for analysis:
1) 2012 Hospital Discharge Data (HDD) (Korea
Institute for Health and Social Affairs, 2012); 2)
2011 National Health Care Source Survey (Ministry
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of Health and Welfare, 2011); 3) 2011 Community
Health Survey (Ministry of Health and Welfare,
2011); 4) 2011 Statistical Yearbook on the Usage of
Medical Service by Region (NHI Service, 2011); 5)
Financial Yearbook of Local Government (Ministry
of the Interior and Safety, 2011); 6) 2011
Livelihood Protection Recipients Statistics (Ministry
of Health and Welfare, 2011); 7) Results of the 5"
local elections (National Election Commission,
2010); and 8) Population Census (Korea Statistical
Information Service, 2010).

The main database used in this study is the
HDD from the Korea Institute for Health and Social
Affairs. The HDD contains demographic and
clinical information on inpatients at selected
hospitals in South Korea. The selected hospitals
report their discharge data for a one-month period
every quarter. This study focuses on an adult group
(20 years and older); therefore, subjects do not
include pediatric patients (0-19 years). Previous
studies show that different age groups have different
health problems and needs. Since the HDD is on
individual-level data, the data was aggregated into
community-level data according to the patient
address directory. We used the National Health Care
Source Survey, the Community Health Survey, the
National Health Care Source Survey, the
Community Health Survey, and the Statistical
Yearbook on the Usage of Medical Service by
Region to obtain information on healthcare
resources and usage at the community-level. To
identify the party affiliation of elected chief
executives in a local government, we used the
results of local elections from the National Election
Commission. The Financial Yearbook of Local
Government provides information on both financial
independence and welfare spending of local
governments. The Livelihood Protection Recipient
Statistics from the Ministry of Health and Welfare
give information on the total number of recipients of
national basic livelihood funds by administrative
division. Lastly, both average age and number of
adult population were collected from the Korea
Statistical Information Service.

3.2 Outcome Measure

The outcome of interest is the
hospitalizations for ambulatory care sensitive
conditions. Ambulatory care sensitive conditions are
“diagnoses for which timely and effective outpatient
care can help to reduce the risk of hospitalization by
either preventing the onset of an illness or condition,
controlling an acute episodic illness or condition, or
managing a chronic diseases or condition” [32].
ACSCs are often used as measure for quality of
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access of primary care. This study also used
hospitalizations for ACSCs to compare the level of
access to care across communities in South Korea.
In this study, we defined 12 conditions as ACSCs
from the Agency for Healthcare Research and
Quality (AHRQ). The AHRQ provides 14 ACSCs
and we chose 12 among them which are related to
adult populations: diabetes short-term
complications, diabetes long-term complications,
chronic obstructive pulmonary disease, asthma,
hypertension, heart failure, dehydration, bacterial
pneumonia, urinary tract infections, angina without
procedure, uncontrolled diabetes, and lower-
extremity amputation.

3.3 Explanatory variables
In this section, we explain the variables
used in the data analysis.

Doctors: number of primary care physicians
(internal medicine, otorhinolaryngology, OB/GYN,
family medicine): 2011 National Health Care
Source Survey (Ministry of Health and Welfare,
2011)

Hospitals1: number of primary-level (1% level)
hospitals; 2011 Statistical Yearbook on the Usage of
Medical Service by Region (NHI Service, 2011)

Hospitals2: number of secondary (general)- and
tertiary-level hospitals (superior general hospitals);
2011 Statistical Yearbook on the Usage of Medical
Service by Region (NHI Service, 2011)

IRF: Financial independence of local governments;
Financial Yearbook of Local Government (Ministry
of the Interior and Safety, 2011); Financial
independence is the proportion of own revenues out
of the total budget of the local government.

WELFARE: Percentage of social welfare budget, in
general account budget; Financial Yearbook of
Local Government (Ministry of the Interior and
Safety, 2011);

POPULATION: total population (age 20 and
above); Population Census (Korea Statistical
Information Service, 2010).

POVERTY: number of recipients of national basic
living security (NBLS) per 100,000 population;
2011 Livelihood Protection Recipients Statistics
(Ministry of Health and Welfare, 2011)

Volume 3, 2018



Jungwon Park et al.

AGE: average age of residents; Population Census
(Korea Statistical Information Service, 2010).

DELAYED CARE: Percentage of population who
have delayed medical treatment in the past 12
months; 2011 Community Health Survey (Ministry
of Health and Welfare, 2011)

LEFT-WING PARTY: chief executives with left-
wing party affiliation  (Left-wing  parties
[Democratic Party or Democratic Labor Party] = 1,
others [Grand National Party, Liberty Forward
Party, Independence, etc.] = 0); Results of the 5"
local elections (National Election Commission,
2010)

RURAL.: rural/urban classification, rural community
=1; Gun (County) = 1, others =0

Table 1 shows the definitions of the variables used
in the regression analysis.

Table 1: Definitions of variables

Variable Definition

ACSC Number of hospitalizations for
ACSCs in given year (age 20 and
above)

DOCTORS Number of primary care physicians

HOSPITALS1  Number of primary-level hospitals

HOSPITALS2  Number of secondary- and tertiary-
level hospitals

IRF Financial independence of local
governments

WELFARE % of social welfare budget, in
general account budget

POPULATION Total population (age 20 and above)
POVERTY Number of recipients of NBLS per
100,000 population

AGE Average age of residents
DELAYED % of population who have delayed
CARE medical treatment
LEFT-WING Chief executives with left-with party
PARTY affiliation (Left-wing party = 1)
RURAL Rural community (Rural = 1)

4 Results
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4.1 Characteristics of study samples

Table 2 shows the descriptive statistics of
the variables used in the analysis. The mean number
of preventable hospitalizations in a region is 243
with a relatively large range (minimum 9 and
maximum 1,329). The mean number of primary care
physicians is 84.9 with a standard deviation of 98.4.
There are some regions with no PCPs. On average,
there are 6 primary-level hospitals and 1.4
secondary- and tertiary-level hospitals in each
region. The mean financial independence of local
government is 28 percent and the mean percentage
of social welfare budget is 27 percent of the general
account budget. The mean population over 20 years
old is 161,441 and the average age in a region is
41.5 years old. 13.6% of total population delayed
their care due to various reasons. 40% of chief
executives were affiliated with left-wing parties.
40% were from rural areas.

Table 2: Mean and standard deviation of variables

Variable Mean Std. Dev.
ACSC 242.8 179.0
DOCTORS 84.9 98.4
HOSPITALS1 6.1 6.8
HOSPITALS2 14 1.7
IRF 28.0 16.0
WELFARE 26.6 13.2
POPULATION 161,441.3 154,236.4
POVERTY 6,039.3 4,809.6
AGE 41.5 54
DELAYED CARE 13.6 4.1
LEFT-WING PARTY 04 -
RURAL 04 -

Figure 4 shows the regional differences in
preventable hospitalization rates per 100,000
population in 2012 using geographic information
system  software. In  general, preventable
hospitalization rates are lower in large metropolitan
areas than in rural areas. In Seoul, for example,
there are less than 100 preventable hospitalizations,
but a large number of rural areas have more than
600 preventable hospitalizations per 100,000
population.
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Figure 4: National map of
hospitalization rate for adults, 2012

preventable

associated  with

4.2  Factors
hospitalizations

Table 3 shows the regression analysis result
of  those  factors  affecting preventable
hospitalizations. Three variables such as DOCTORS
(the  number of PCPs), IRF (financial
independence), and WELFARE (percentage of
social welfare budget in general account budget) are
negatively associated with the number of PHs. With
an increase of 10 PCPs, for example, the number of
PHs per 100,000 would decrease by 5.62 (p<.001).
Furthermore, the higher the IRF (i.e., more
financially independent) and WELFARE, the
number of PHs would decrease in the region. Rural
regions had 33 PHs lower than the urban ones.

As the number of primary-, secondary- and
tertiary-level increased, on the other hand the
number of PHs also increased. As the number of
recipients of NBLS per 100,000 population
increased, the number of PHs increased as well.

preventable

Table 3: Estimation model for preventable

hospitalization
Coefficient

Variable (Robust S.E.) p-value

DOCTORS -0.562 0.000
(0.130)

HOSPITALS1 5.369 0.009
(2.039)

HOSPITALS2 30.219 0.000
(6.851)
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IRF -1.046 0.069
(0.573)

WELFARE -2.052 0.003
(0.692)

POPULATION 0.001 0.000
(0.000)

POVERTY 0.011 0.001
(0.003)

AGE 0.034 0.983
(1.615)

DELAYED CARE 0.283 0.792
(1.071)

LEFT-WING PARTY -4.763 0.666
(11.035)

RURAL -33.536 0.028
(15.193)

Intercept 127.046 0.156
(89.199)

N 226

R? 0.847

5 Discussion and Implications

This study estimated the effects of various
factors affecting the equity of access to health based
on the social determinants of health. More
specifically, access to care was measured as
preventable hospitalizations and analyzed for
differences in PHs based on health care resources,
socioeconomic factors, and political factors in the
regions.

First, our regression results show that the
effects of health care resources on PHs are mixed.
For example, as the number of primary care
physicians increased, the number PHs decreased. As
the number of hospitals increased, however, the
number of PHs increased. This means that an
increased primary care physician supply will
improve access to care, so it helps to lower PHs. For
primary care services, however, in South Korea,
hospitals have not played a major role in lowering
PHs. Instead, most of Korean hospitals are private
and nonprofit; they are eager to increase their
financial position as well as serving the community.
The hospital reimbursement system in South Korea
is based on fee-for-service, so a greater number of
patients means higher revenues in their hospitals.
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Second, socioeconomic factors also affect
access to care. The better the financial condition of
regional governments and the higher the proportion
of the welfare budget, the higher the equity of
access to care. As a result of this study using one-
year data, it is difficult to directly examine the effect
of financial variables on preventable
hospitalizations. However, it can be inferred that a
higher number of doctors and individuals with
higher income can be found in a region with better
financial conditions. Thus, such regions had lower
PHs.

Third, political variables in the region were
found to have no statistically significant relationship
to preventable hospitalizations. It shows that there is
no difference in access to care in a region according
to the political ideology of the local government
leaders. This is because health policy decision
making is conducted by central government or
metropolitan government rather than by local
government. It can be assumed that the impact of
political variables on the utilization of health care
resources that affect preventable hospitalizations is
quite limited.

The results of this study, which analyzed the
influential factors of preventable hospitalizations
with respect to equity of access to primary care
services, provide the following suggestions. A
reasonable number of primary care physicians
should be provided and maintained in order to
reduce preventable hospitalizations in a region. In
short, it is necessary to have adequate supply and
demand systems for internal medicine, obstetrics
and  gynecology, family  medicine, and
otorhinolaryngology in each region. Both central
and local governments make an effort to attract
primary care physicians to their regions to reduce
regional disparities in access to care.

In South Korea, the proper use of public
health physicians (PHPs) who treat patients at a
public health center instead of enlisting in the
military can be an excellent venue to increase access
to care especially in urban areas since the PHP
program has currently focused on rural and remote
areas only. Based on our findings, however, urban
residents are more vulnerable to limited access to
care for preventable hospitalization. Thus, it is
necessary to pay more attention to urban residents
who have suffered from limited access to care.
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Appendix Table 1. Model estimations for preventable hospitalization (Backward elimination)

Model 1 Model 2 Model3 Model 4
Coef. p-value Coef. p-value Coef. p-value Coef. p-value
DOCTORS -0.562 <.0001 -0.561 <.0001 -0.565 <.0001 -0.562 <.0001
HOSPITALS1 5.369 0.009 5.368 0.009 5.355 0.008 5.449 0.007
HOSPITALS?2 30.219 <.0001 30.211 <.0001 30.390 <.0001 30.217 <.0001
IRF -1.046 0.069 -1.052 0.030 -1.035 0.025 -1.074 0.022
WELFARE -2.052 0.003 -2.056 0.002 -2.050 0.002 -2.064 0.002
POPULATION 0.001 <.0001 0.001 <.0001 0.001 <.0001 0.001 <.0001
POVERTY 0.011 0.001 0.011 0.001 0.012 0.001 0.011 0.001
AGE 0.034 0.983
DELAYED CARE 0.283 0.792 0.282 0.792
LEFT-WING PARTY -4.763 0.666 -4.754 0.664 -5.125 0.637
RURAL -33.536 0.028 -33.435 0.030 -32.520 0.031 -33.402 0.028
Intercept 127.046 0.156 128.714 <.0001 131.619 <.0001 131.879 <.0001
N 226 226 228 228
R? 0.847 0.847 0.847 0.847
F-test 71.18 <.0001 78.12 <.0001 85.84 <.0001 92.76 <.0001
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Appendix Figure 1: Regional maps of preventable hospitalization rate for adults, 2012
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(2) Daejeon, Sejong-si, Chungcheongnam-do, and Chungcheongbuk-do
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(4) Gwangju, Jellanam-do, Jeollabuk-do, and Jeju-do
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