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Abstract

In Japan, medical facilities are broadly divided into 3 categories: facilities established by public
administration such as country or prefecture, public medical facilities complied with public
administration established facilities, and private medical facilities. When paying attention to the location
of these facilities, it is notable that the facilities in the first two categories are located in the central area
or frontier province by national policy, while the location of private medical facilities are associated with
economic activities. However, in today’s Japan, the national medical facilities are being forced to
integrate or discontinue due to impairment of social capital.

Taking such situation into account, in order to secure equity in medical service for public, this study
conducts a fundamental investigation through capturing the location of medical facilities that actually
should be improved by national policy.

A relationship between the location of medical facilities and the residents receiving medical service
was analyzed in integrated way using GIS (Geographic Information System). In this paper, by
comparing the location of medical facilities in Kanagawa Prefecture and Iwate Prefecture, the service
system of medical facilities in the big city and provincial city is discussed.

As a result, it became evident that there is a difference in medical service system between the cities.
At the same time, there is also a significant difference between the systems within each city. For
example, about the emergency medical, there are 50 km or more of differences of the range to a
hospital between Kanagawa Prefecture and Iwate Prefecture.

This paper considers a tentative plan for national medical service system.
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location of these facilities by category, it is notable that the
first two categories are located in the central area or
frontier province according to the national policy, while the

I. Introduction

In Japan, medical facilities are broadly divided into: (1)
facilities established by public administration such as
country or prefecture; (2) public medical facilities complied
with public administration established facilities; and (3)
private medical facilities. When paying attention to the
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location of private medical facilities are associated with the
economic profitability. The development of equal welfare
medical service that is not in line with the economic
activities has been conducted as the national policy in the
postwar Japan.
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However, in today’s Japan, the national medical facilities
are being forced to integrate or discontinue due to
impairment of social capital associated with a declining
population. While many problems have been pointed out,
the factors associated with such phenomenon include the
policy to control the medical expense due to the worsening
of fiscal conditions, the loss of medical liaison between
medical education institutions and regional/rural hospitals
caused by the reformation of doctor dispatch system
including for residents, insufficiency in healthcare
personnel, and also imbalanced medical needs and medical
resources caused by widening disparity of population and
age group by area. In some areas, the medical system such
as emergency medical services and perinatal care have
already collapsed, increasing strain on the surrounding
municipals and creating a chain reaction of medical system
crash.

One of the fundamental factors of these problems is a
lack of perspective in the followings; a management concept
in designing a medical system, a placement of medical
institutions that meets the function of hospitals and
intended users, and the regional difference in the “value” of
medical remuneration points.

Japan is currently trying to find a new medical service
system and an efficiency-oriented method to correspond to
the changed or rapidly changing social structure. As one of
the index to consider the sustainability of medical system in
the future, the evaluation and measurement of a
relationship between medical institutions and their users is
suggested.

For evaluation and measurement, various methods have
been established through the advanced information
technology of recent years [1-3]. Different social phenomenon
can be quantified which was not possible in the past.

Therefore, based on the idea in previous report [4], a
relationship between medical institutions and users is
evaluated and measured by a simple physical distance
(spatial accessibility) in this paper. Medical care zone is
considered based on this evidence.

Practically speaking, when considering healthcare
delivery and its convenience in case of emergency, it
becomes necessary to analyze time distance along with

Table 1

spatial distance. In order to calculate this, the first step is to
calculate spatial distance. Looking toward the constructive
research, this paper first deals with physical distance,
which is the most fundamental.

II. Spatial accessibility

The accessibility discussed in this paper is simple and
physical distance (spatial distance) between medical
institutions and users. The user of medical service is
defined as someone who is able to use medical institutions.
Therefore, this paper does not specify users based on the
actual record of the present moment such as people
currently receiving medical care or actual usage condition.
Instead, every resident in the area is included as a potential
user. Also, at the time of visiting a medical institution, a
person essentially decides a destination based on multiple
factors such as the size of hospital, its reputation or travel
route. However, this paper considers the placement of
medical institutions that meets minimum requirements.
Therefore, based on the simplest model in which users
choose to go to the closest medical institution, the physical
distance to medical institution is measured.

The measurement method is as follows. For the
measurement, GIS (Geographic Information System) was
used. The target area is entire Kanagawa Prefecture and
Iwate Prefecture. The outlines of both prefectures are
shown in Figure 1.

1. Assessing the location of medical institutions

The location of target medical institutions was assessed.
Referring to the disclosed addresses, the location by
different medical department was confirmed. In this paper,
only the critical care is shown from the various
measurements.

2. Setting of users

Considering the preconditions as described previously,
although the residence of users must be confirmed to
measure the distance to users in a precise sense, it is
difficult. Also, by using the result of urban planning
baseline survey that includes building classification such as

the Outline of Target region

Population Population Structure (person) Populatin/Area
(person) | Age:0 - 14 | Age: 15 - 64| Age: 65 —

Iwate 1,330,147 168,804 795,780 360,498 87.1
Kanagawa 9048331 | 1,187,743 | 5988857 | 1,819,503 3,746.7
o) Ratio of Population Structure (%) Number of Emergency

Age: 0 - 14 | Age: 15— 64 | Age: 65 - Medical centers
Iwate 15,278 12.7 60.1 27.2 3
Kanagawa 2415 13.2 66.6 20.2 12
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detached houses, collective housings, stores and business
offices, it is possible to create virtual urban space in GIS
where the population is allocated to buildings in a
dispersive manner that proportionally distribute the
population of relevant address to the gross floor area of
each residences. However, the information in the urban
planning baseline survey is only for metropolitan areas and
urban area. If the entire country is a measurement target or
the regions are outside of metropolitan areas, the
information is not available. Therefore, for the analysis of
this paper, the basic unit block data from the National
Census in 2005 is used to grasp the level of concentration in
the district of residence, and analysis is made on the virtual
urban space.

3. Measurement of distance

In Japan, there have been many arguments about medical
care zone related to the location of medical institutions and
accessibility of residents. Most of the analysis in medical
care zone has been conducted by measuring the
relationship between medical facilities and their users with
straight-line distance, or by outlined distance in which the

Average

population is concentrated in median point of area.
However, through such a method, it is difficult to fully
understand the actual state of accessibility of residents to
the medical institutions. Therefore, in this paper, the virtual
urban space mentioned above and the actual road network
were incorporated to measure the distance between
medical institutions and users by a road distance that is
close to the actual traveling distance. For the road network,
the numerical map25000 from 2002 was modified to create
the original road network that includes the newly
constructed roads in recent years.

II1I. Analysis result

The relationship between the distance to critical care and
users in both prefectures are shown in Figure 1 and 2. In
Figure 1 and 2, the distance is the horizontal axis and
virtual number of users who live in the distance zone is the
vertical axis. Also, Figure 3 and 4 show the distribution of
distance zone around the critical care medical facilities.

A comparison of two graphs clearly shows a major
difference in the healthcare provision system between the

(person) 80 % of the resident live within Iwate

30,000

0 10,000 20,000 30,000 40,000

Figure 1 the Result of INATE Pre.

Average Kanagawa
(person) 80 % of the resident live within -
400,000
200,000
0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000 100,000

(m)

Figure 2 the Result of KANAGAWA Pre.
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cities. There is a difference in distance to the emergency
hospitals for users, which is within 48km for Kanagawa
Prefecture and about 100km for Iwate Prefecture.
Moreover, for the population in each distance zone, the

0 25 50 km

0 10 20 30 4 50 60 70 8 9% 100 km

Figure 3 the Visualized Result of IWATE

maximum number of Kanagawa Prefecture is 0.61 million
people while it is about 33,000 people for Iwate Prefecture.

IV. Discussion

® Medical Service System as a National Policy

In order to secure equity in medical service for public as a
national policy, it is necessary to reduce the distance
difference between these prefectures. In regional
prefectures with many mountains like Iwate Prefecture, it is
necessary to have many medical facilities due to limited
roads through the mountains. However, this method is not
realistic considering the current situation in Japan where
the social security payments will decrease in the future.
Instead of placing medical facilities, it is essential to provide
an emergency medical service system without a center
such as an ambulance or a helicopter emergency medical
service. However, this does not mean continuous capability
of providing emergency medical service. There has been an
argument that it is necessary to consider finding balance in
the finite social security payments and spatial development
such as a policy for shrinking cities or inducing residence
area.

® The Significance of Medical Center

The comparison between Kanagawa Prefecture and Iwate
Prefecture shows an enormous difference in the intended
resident population for one medical center. It is about
754,000 people in Kanagawa Prefecture and about 443,000
people in Iwate Prefecture, showing obvious difference. In
the current Japanese medical system, the number of
medical facility users instead of intended residents
population determines the significance. However, due to a

Figure 4 the Visualized Result of KANAGAWA
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major difference in the initial intended population, the
significance of medical centers with less intended
population will decrease if the event probability of people in
need for emergency medical care is the same. In Figure 3,
the significance of medical centers in Iwate Prefecture is
shown with an indication that every center plays an
important role and shutting any of them down will cause a
problem. Therefore, it is necessary to make some kind of
correction to the evaluation of medical centers such as a
major correction on the additional local rates, which does
not depend on medical service fee.

V. Conclusion

In this paper, through evaluating the emergency medical
service system of Kanagawa Prefecture in the metropolitan
area and Iwate Prefecture in the provincial area by distance,
the following issues were clarified based on the numerical
evidence.
® In the provincial area with weak medical service
system, it is necessary to develop a service without
medical centers instead of improving service standards
by facilities.

® t is necessary to redress the evaluation standards of
existing medical centers.

® Discuss the balance in spending of the social security
payments and spatial development.

Finally, in order to show a path toward solving the
problem, evaluating the location of medical facilities by

accessibility in somewhat businesslike manner or quantitative
way is considered beneficial. When examining medical
resource distribution, provision method of service that
takes the city structure into account and the their cost-
effective, it is possible to make evaluation and analysis
based on the evidence.
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