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Distribution Characteristics of the Medical Services in Korea
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Abstract : This study investigates the distribution characteristics of medical services in Korea. For the purpose this
paper examines the spatial discordance between the provisions of the medical services and the need for them, and
analyzes the spatial distribution patterns of medical service in both inter- and intra-regional levels. Disclosed is a severe
regional disparity problem in the provision of medical facilities at both inter-regional and intra-regional levels. In recent
years people’s interest gets increased more in the social well-being of the community, and the resulting strong request
makes it desirable to restructure the healthcare service system. This study has thus attempted to draw out the
distribution function of the medical facilities, based on the examination of the real data. A particular attention has been
paid to whether there exists any hierarchical structure in their size distribution. Quite remarkably, no appreciable
hierarchical structure has been observed in the scale of the medical facilities in Korea, in sharp contrast to of the three-
level hierarchical structure assumed in the three-level referral system adopted widely. Remarkably, it is revealed that
medical facilities in Korea are described by scale-invariant distribution functions. Instead, scale-invariant power-law
behavior has been found in the size distribution, which is expected to be rather generic and applicable to other
countries as well.
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An Analysis on the Distribution Characteristics of the Medical Services in Korea

1. Introduction

Health is a fundamental resource necessary for
both maintaining one’s life and living long in the
pleasant condition, and the resulting strong

request makes it desirable to restructure the

healthcare service system. In recent years’

people’s interest gets increased more in the social
well-being of the community. Public concerns
have been focused on the improvement of the
provision of healthcare service so that residents
get hold of good access to the service at their
localities, although healthcare comprises far more
than just the provision of formal health services
(Gould and Moon, 2000).

The spatial distribution pattern of the medical
services describes directly the potential
opportunity for the residents in a region to
receive the services, thus representing the
accessibility to the services. In all, the provision
of healthcare services makes one of the most
significant indices for evaluating the regional
welfare level. Accordingly, the geographical
expression of inequality in spatial accessibility to
healthcare services is an important element in the
welfare status of a community. Therefore, it is
important to analyze the distribution pattern in
the study of social well-being and healthcare
planning. Indeed, many countries have planned
major reforms in their national approaches to the
healthcare provision to meet the increasing
demand, and put increasing share of provincial
and national resources into the healthcare
provision (Congdon, 2000; Mustard and Frank,
1994).

The spatial variations of the need, provision,
and accessibility of healthcare resources have
been studied actively since late 1960s in various

disciplines. In particular, the spatial relationship

between the need and provision of healthcare
services has been examined in many studies
(Noyce, et al., 1974; West and Lowe, 1976; Knox,
1982; Joseph and Phillips, 1984; Powell, 1990;
Haynes, 1991; Jones and Moon, 1993; Mohan,
1998). A number of studies have examined the
spatial disparity problem in the need for health
care facilities and the provision of them at the
inter- and intra-area levels (Morrill and Rees,
1967; Morrill and Erickson, 1969; Coates and
Rawstron, 1971; Hart, 1971; Shannon and Dever,
1974; Buxton and Klein, 1975; Gober and
Gordon, 1980; Powell, 1990; Townsend, et al,
1992). Most of these studies raised the spatial
disparity problem in the distribution of health
care services in their study regions.

This study analyzes the distribution patterns of
medical services in Korea, and examines the
spatial discordance in the distributions of the
supply and demand at both the inter- and intra-
regional levels. In particular this study focuses on
the comparisons between urban and rural areas
in the provision of medical services. Further-
more, this study analyzes the distribution
function of medical facilities in Korea, and
obtains real distribution functions of the medical
facilities in Korea, paying particular attention to
whether there exists a hierarchical structure in

their distributions.

2. The Spatial Distribution Pattems of
Medical Services in Korea

1) Changes in the Provision of Medical
Services

As the living standard has raised, the demand
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Figure 1. Growth Trends of the Numbers of Medical
Doctors in the Urban and the Rural Areas

Source: Author reworks the data from Survey Reports for the
Memberships, 1991, 2001, The Korean Medical Doctors
Association,

for and supply of medical services have been
rapidly increasing during the last decades
throughout the world. The demand for
healthcare services has increased rapidly in
Korea since 1970’s, and the provision of medical
services has also increased rapidly following the
increase in the demand for healthcare services
both in quantity and in quality.

Table 1 shows the changes in the numbers of
hospital facilities and of medical doctors during

the last three decades in Korea. Both numbers

Table 1. Changes in the Provision of Medical Services

Years | General Hospital Clinic Medical
Hospital Doctors

1975a 37 133 6,087 5,854
1980 82 240 6,344 8,415
1985 183 317 8,069 14,797
1990 228 328 10,935 23,222
1995 266 398 15,002 32,030

2000b 278 663 20,820 45,870
b/a 751 498 3.42 7.84

Source: Author reworks the data from Annual Statistics of the
Ministry of Health and Welfare, (1976, 1981, 1986, 1991,
1996, 2001, Health Resources Policy Division.

are observed to have grown up tremendously. In
particular, medical doctors show the highest rate
of increase; hospital facilities of larger sizes show
higher increase rates. The number of general
hospitals as well as that of medical doctors has
increased almost eight times, while the number
of clinics has increased only a little over three
times during the time period. In particular the
numbers of hospitals and medical doctors have
increased dramatically during the later part of
1990's.

Also shown in Figure 1 are the different
growth trends of medical services between urban
areas and rural areas during last ten years. The
numbers of medical doctors are shown to have
increased rapidly in urban areas, both large and
small cities, since 1995, while those in rural areas
remained almost the same during the last decade.
These trends results in the spatial disparity
problem of the medical service distribution in
Korea, and the situation has been getting worse
and worse. Here the spatial disparity problem
associated with the fact that the provision of
medical services has grown mostly in the urban

areas should be pointed out.

2) The Spatial Distribution Pattern of
Medical Provision

The spatial distribution pattern of the medical
services describes directly the potential
opportunity for the residents in a region to
receive the services, thus representing the
accessibility to the services. Therefore, it is
important to analyze the distribution pattern in
the study of social well-being and healthcare
planning. However, there is argument for the
difficulty in measuring precisely the need (or

demand) for health care services (Powell, 1990).
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B0 Kilometers

Figure 2. Distribution of Medical- Resources: popula—
tion per medical doctor in 2001

Source: Author reworks the data form Survey Reports fof the
Memberships, 2001, The Korean Medical Doctors

Association

Figure 2 exhibits the spatial distribution of
medical services provision across Korea in the
year of 2001 with the number representing the
population per medical doctor, which represents
medical service provisions, concerned both the
demand for and supply of the medical services.

It is clear that the distribution of medical

resources displays an extremely uneven pattern.

In the year of 2001, the medical resources are
concentrated mostly at urban centers of large
cities. Rural areas located at the eastern and
southern parts of country, in particular in the
Province Gangwon, Juengbuk, Chungbuk, and
Juennam, show the very low level of medical

service provision.

3. Spatial Disparity in the Provision of
Medical Services in Korea

1) Inter-Regional Disparity Problems

The equity consideration has continued to
have important bearing on policy formulation for
the healthcare provision, so that the resources
are allocated to meet the overall need of the
society. Here the spatial disparity problem
associated with the fact that the provisions of
medical services has grown mostly in the urban
areas should be pointed out. Also shown in
Figure 1 are the different growth trends of
medical services between urban areas and rural
areas during last ten years. In particular,
manifested is severe disparity between urban and
rural areas (see Table 2).

The medical resources are concentrated mostly

Table 2. Disparity in the Medical Resources between the Urban and the Rural Areas in 2001

Years Medical Hospitals (%)
0 Hospital Beds(%) | Population(%)

Regions Doctors(%) | General hospitals Hospitals Clinics

Urban 94.7 933 82.8 91.8 88.8 797
(Metropolitan

Seoul Area) (50.8) 41D (35.6) 47.0) 37.3) (42.0)
Rural 5.3 6.7 17.2 82 11.2 203
Total 100 100 100 100 100 100

Source: Author reworks the data from Survey Reports for the Memberships, 2001, The Korean Medical Doctors Association,

— 245 —



Keumsook Lee

at urban centers of large cities: About 95% of
medical doctors, 93% of general hospitals, 83% of
hospitals, and 92% of clinics provide their
services in urban areas. Namely, the medical
resources are concentrated heavily in urban
areas, which imply that rural regions are
relatively disadvantaged with regard to the
accessibility to medical services.

Medical resources are especially concentrated
in the Metropolitan Seoul area. Although this
high concentration has relaxed slightly during the
last ten years, still more than 50% of the total
medical doctors render services in the
Metropolitan Seoul area. In view of the fact that
the population of the Metropolitan Seoul area
takes up 42% of the total population, the medical
services accounting over 50% indicate a marked
trend toward concentration. The centralization of
healthcare services in the Metropolitan Seoul is
expected to generate profound effects on

inequality in the healthcare delivery system.

5 Kiiometers

Figure 3. Distribution of Medical Services in the City
of Seoul: population per medical doctor in 2001

Source: Author reworks the data form Survey Reports fof the
Memberships, 2001, The Korean Medical Doctors
Association

2) Intra-urban Disparity Problems

The spatial disparity appears at the intra-urban
level as well. Figure 3 shows the distribution of
medical services in the City of Seoul. The higher-
level medical services tend to concentrate in the
economic core areas, which is consistent with the
results of the previous study by Kim and Lee
(1998). That study analyzed the major location
criteria of the Hospital facilities in Seoul: The
daytime population, taken as a measure for the
centrality level, was ascertained as the major
location factor for general hospitals. In
consequence, general hospitals tend to be
concentrated at the central business districts
(C.B.D.s) and sub-centers of the city, and
potential opportunities to receive higher-level
medical services are far poorer in socially less
advantaged areas. Even clinics, which take the
lowest level of the three level referral systems
and thus expected to be located near the
patients, tend to be located the economic core
areas. Especially, higher-level medical services,
such as general hospitals and medical specialists,
show more concentration in the economic core
areas than the lower-level services.

Hospital facilities have been invested and
managed by both private and public sectors in
Korea, whose location mechanisms differ vastly
from each other (Lee, 1998). Their proportions
have changed with time, and this proportion of
private sector has been getting higher in recent
years. Recently most hospital facilities have been
invested by the private sector. In the year of
2001, for example, almost 90% of the hospitals
and over 80% of the beds in the hospitals were
provided by the private sector (see Table 3).

This trend produces the spatial discordance

between the provisions of the medical services
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Table 3. Private Sector and Public Sector in the
Provision of Hospital Facilities in the year of 2003

Hospital
Hospitals | Ratio (%) EZS; Ratio (%)
Public sector 103 10.95 35745 17.85
Private sector 838 89.05 164469 | 82.15
Total 941 100.00 200214 100.00

Source: Author reworks the data from Survey Reports for the
Memberships, 2001, The Korean Medical Doctors
Association

and the need for them. It reflects that hospital
facilities are located according to the market
mechanism rather than to the social welfare. The
spatial disparity problem in the provision of
medical facilities in Korea is closely related with
the fact that most medical facilities have been
invested and managed by the private sector.
Namely, the healthcare system has not evolved
appropriately for the social need, leading to the
high potentiality for spatial discordance between
the provision of and the need for medical
services. As shown by Hart (1971), the operation
of market forces tends to cause "unjust and
irrational" distributions of healthcare facilities, so
that rich people get too much while the poor too
little. There has been major growth in private
hospitals throughout Korea, and the proportion
of the private sector has become much higher in
the Metropolitan Seoul area in particular. As the
result, this region exhibits more severe intra-
regional spatial disparity in the healthcare

provision.

4. Distribution Function of Medical
Service Facilities in Korea

Most previous studies on the medical service

facility location problem have assumed that

medical services are distributed in the
hierarchical manner according to the facility size
as well as the service level and the catchments
area, and the locations and numbers of medical
services are largely affected by their hierarchy
levels. Therefore, to identify the hierarchical
structure of the healthcare system is a pre-
requisite procedure for developing the location
model.

It has been in general expected that the
distribution function of the medical facilities in
Korea may be cast into the hierarchical structure,
since the three-level referral system has been in
force for the Korean medical system: Clinics are
at the lowest level, hospitals at the middle, and
general hospitals (mostly university hospitals) at
the highest. In order to investigate the
distribution structure of medical facilities, we plot
the frequency of each hospital size category in
Figure 4. Surprisingly, the distribution function is
observed not to possess any appreciable
hierarchical structure in the size of the medical
facilities, contrary to the conventional expectation
and assumption in most of the healthcare facility
location-allocation models.

This may be related with the fact that the
referral system in the Korean healthcare system
apparently does not function well at the actual
operational level: People tend to visit directly the
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Figure 4. Hospital Size Distribution in Korea
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Figure 5. Log-Log Plot of the Hospital Size Distribution

highest-level hospitals, rather than to follow the
referral order. Among the various reasons why
the referral system does not work well in Korea,
the severe disparity problem in the medical
facility distribution is undoubtedly one of the
major reasons.

The structure of the distribution f(s) is
conveniently probed by the log-log plot as a
function of the facility size s, i.e. the number of
beds in a hospital. Fitting the log-log plot of the
distribution in Figure 5 to a straight line, we
obtain

log Als)=—alog s+b 6))

where the least-square fit yields the exponent .
@=2.170.+14.0 Namely, the value of the exponent
a is approxi-mately given by two: a=2. It is thus
observed in Figure 5 that the size distribution
exhibits power-law behavior with the exponent

close to two:
f9=Cs2=Cs? )

where the normalization constant C=10, can
be computed in the following way. The total

number N of medical facilities is given by

A J‘&mx fs)ds= J’ St Cs2ds=C [_l_ - -1—] 3
Smin

Smin Suwin Simax.

where $,;, and ...« stand for the minimum size
of medical facilities and the maximum size,
respectively. Noting that sy, is far larger than
Smin, We obtain the normalization constant from

Equation (3):
c: N Sinin (4)

It should be stressed that there does not exist a
characteristic size in the distribution given by
Equation (2), which reveals that medical facilities
in Korea are described by the scale-invariant
distribution function. In general such algebraic
(power-law) behavior is peculiar in the sense
that the characteristic scale is lacking, and widely
believed to be characteristic of a complex
system, appearing ubiquitously in nature (Bak,
1999). Indeed empirical data for a variety of
systems in physics, biology, economy, and
society have been demonstrated to follow
power-law distributions. While the emergence of
the power law for the city size distribution has
been widely known as Zipf's rank-size law (Zipf,
1949), recent studies have disclosed power-law
behavior in other social science systems as well
(Blank and Solomon, 2000; Malescio, et al., 2000;
Kaizoji, 2003; Andersson, et al., 2003). It is further
of interest that the power-law distribution with
the exponent close to two appears in many
systems, ranging from the fossil data in biological
evolution (Choi,et al.,, 1997) to the area
distribution in urban growth (Makse, et al., 1995).
This may be a manifestation of intermittency in
such cases as demographic evolution, cultural
and technical development, and economic

activity (Handerson, 1985) as well as biological
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evolution (Gould and Eldredge, 1993) and urban
growth (Zanette and Manrubia, 1997).

Such characteristic scale-invariant behavior
appears essentially independent of the details of
the microscopic dynamics of the system
(Schroeder, 1991), indicating that it may be a
universal and fundamental property of the
complex system viewed as a network of
interacting constituents. In particular, its ubiquity
suggests that there may exist a generic and
universal mechanism common to a variety of
systems (Bak, 1999; Choi, et al., 2005).
Accordingly, the scale invariance of the hospital
size distribution is expected to be the case in

other countries as well.

5. Conclusion

This study has considered the provision of the
medical facilities in Korea, and investigated the
disparity problem between the demand for and
the provision of medical resources. The spatial
distribution pattern of the medical services
describes directly the potential opportunity for
the residents in a region to receive the services,
thus representing the accessibility to the services.
Therefore this study has analyzed the distribution
pattern of medical facilities at first, and then
examined the spatial disparity problem in terms
of the inter- and intra-regional levels.

The medical resources have been found
concentrated at the economic core regions,
especially at the Metropolitan Seoul area. In
particular, higher-level healthcare resources, such
as the general hospitals and medical specialists,
show marked concentration at the economic core
areas. Such centralization of medical facilities

may have profound effects on inequality in the

healthcare delivery system, intensifying the
relative disadvantage of the non-metropolitan
region. It has turned out that the spatial disparity
appears at the intra-regional level as well as at
the inter-regional level.

This feature is presumably related with the fact
that most healthcare facilities in Korea are
invested and managed by the private sector,
whose interest is to maximize the profit rather
than social welfare. Their proportions have
changed with time, and this proportion of private
sector has been getting higher in recent years. As
the result, the medical services have been
concentrated on large cities, especially in the
Metropolitan Seoul area, giving rise to the severe
spatial disparity problem in the provision of
medical resources.

In recent years people’s interest gets increased
more in the social well-being of the community,
and the resulting strong request makes it
desirable to restructure the healthcare service
system. For the construction of a rational
location-planning model for the healthcare
facilities, it is prerequisite to investigate the
location characteristics of the healthcare facilities
in reality. This study has thus attempted to draw
out the distribution function of the medical
facilities, based on the examination of the real
data. A particular attention has been paid to
whether there exists any hierarchical structure in
their size distribution.

Quite remarkably, no appreciable hierarchical
structure has been observed in the scale of the
medical facilities in Korea, in sharp contrast to of
the three-level hierarchical structure assumed in
the three-level referral system adopted widely.
Remarkably, it is revealed that medical facilities
in Korea are described by scale-invariant

distribution functions. Instead, scale-invariant
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power-law behavior has been found in the size
distribution, which is expected to be rather
generic and applicable to other countries as well.

Findings of this paper provide a preliminary
contribution to the planning for desirable
healthcare delivery systems to ameliorate the
inequality problem in the distribution of
healthcare facilities, and eventually to improve
the public health. Manifested accordingly are the
gap between the optimal distribution of medical
facilities and the existing distribution, which
needs to be reduced for achieving a desirable
healthcare service system.

Detailed investigations and applications as well
as dynamic extensions to the development of a
medical facility location-planning model for the
desirable healthcare distribution systems are left
for further study.
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