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           The CommuRity Health Level and the Distribution

                  of Health Resources: A Case Study,

                               Hokkaido, Japan '

                                 Toshikatsu Oda

               Department of Regional Planning, Division of Environmental
                   Planning, Graduate School of Environmental Science

                        Hol<l<aiclo University, Sapporo, 060, Japan

                                    Abstract

   The optimal location-allocation of health resources is one of the most impoytant tasks of

regional planning in contemporary Japan. In this paper, the present states of community healtli

level and the distributien of health resources in Hokkaiclo are examined as a fundamental analysis

for future regional health planning. Cornmunity health level is examined by means of principal

component analysis for twenty eight indices by 212 communities. These indices contaln those on

met and potential health care demands. The distribution of health resources is described by means

of the coecacient of centrality by each health resource such as physicians and dentists as human

resources, and medical establishments and beds as physical resources. As a result of those exami-

nations, community health level and the distribution pattern are illustrated on the maps･

Key Words: Community health planning, Community health level, Potentiai health care demand,

Coethcient of centrality, Regional clistribution of hea}th resources, Principal compenent analysis,

Hol<kaido.

                                                                     '

                                1. IntroductieR

    As it is shown in the report of the recent national survey on social life pre-

ference that the item of `medical care and health' ranks first with overwhelming

proportion of choice for both individual importance and political priority (keizai-

kikakuch6 1983), adequate health and medical services supply ls an indispensable

basic Ilving condition for tlte inhabitants' well-being in the community. It there-

fore becomes an important task for communitylregional plaRning to improve and

enrich health services deiivery systems.

    The levels of health and healtlt care services after WWII in Japan have been

remarkably elevated (K6sei Tdkei Ky6kai 1983). The average life spaR is the
highest in the wor}d, and the forthcoming era of more physicians is being discussed

as a politically important task also. However, these examp}es do not mean that

the health and rnedical problerns have beeR completely met with. In recent years

there has been a tremendous increase in the demands for various health serivces

in consonance with aging of population, change of dlsease structure and the
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increasing concern of peopie for health and health care services. The national

healt care cost has also shown a steep rise. And the excesses of physicians and

health care services facilities in a few cities are pointecl out on one hand, ancl on the

other hand many physicianless districts still exist and the adjustment of health care

services delivery system in the rapid population growth areas is delayed. These

are the essential reasons why the necessity of establishing the efflcieRt and rational

health care services delivery system by means of optimal location and allocation of

health resources based on the health needs of the community/region is emphasized.

    The purpose of this paper, considering the present situation of the above-men-

tioned health problems in Japan, is to describe the health level and the distribution

of health resources in Hokl<aido as a fundamental analysis to make clear the future

tasks of regional health planning.

                       2. 0utline of the study area

    Hokkaido prefecture, an island in northern Japan, consists of 212 self-govern-

ing bodies which are 32 shi(cities), 155 machi/cho(towns) and 25 muralson(villages)

and their total number of population is about 5.6 million (1981). Hokkaido is the

fifth highest populated prefecture next to Tokyo, Osaka, Kanagawa and Aichi
prefectures forming the Big Three Metropolitan Areas. However, the population

density is at the lowest rank iR all of 47 prefectures in Japan, that is only 70!km2

which is under one fourth of the national average. Though capital city Sapporo

with a population of 1.5mlllion is having the fifth place among the Big Eleven

Cities in Japan, there are many depopulated areas in Hokkaido. And also phpa-

sicianless districts amount to 209 districts in 7 cities, 64 towns and l3 viilages.

    According to 1980 health statistics (Hokkaido 1980 a), in comparison with the

natioRai average, mortality rate (5.82per 1,OOO persons) and infaRt mortality rate

(8.37per 1,OOO births) are both slightly low, but corrected mortallty rate (male

4.84, female 3.78) and still birth rate <37.03) are fairly high. The nurnber of health

resources per 100,OOO persons such as physicians(123.7), dentists(41.0), pharmacists

(88.3), clinlcs(54.1), and dental clinics(30.5) in 1981 are pretty lower than national

aveyage except for hospitals and total number of beds. Thus in general, the levels

of health and heaith care services of Hokkaido are at lower rank at natiofial level,

furthermore because of geographlcal conditions such as scattered settlements and

snowy and cold climate in wintey, health problems of Hokkaido are serious

(Hokkaido l980 b). .
    Hokkaido prefectural government has engagecl in arranging the regional health

ceRteys since 1969 to cope with health pyoblems of Hokkaido (Hokkaido 1983), and

began to prepare the regional health planning in 1975, and in 1980 The Hofefeaido

Fzendamental 1)lan For Ragional Hlealth was presented. The main point of the

Pian is to establish the hierarchical health units ranged from primary to tertiary

and design to promote the Ievels of health and health care services of each health

region as a planning unit. A primary health region is equivalent t'o the administra-

tive district of a self-governing body, and the primary heal,th regions are merged

t/'
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into twenty one seconclary health regions, and then they are gathered into four

tertiary health regions. As in the other paper twenty one secondayy health regions

were examinecl (Oda 1984>, in this paper 212 primary health yegions are analysed.

                               3. Metheds

3. 1. Indices and metkods for mea$uring the community health level

    Although various indices for measuring community!regional health level are

proposed, obtainable indices which are completely equipped and officially announced

on community level are limited (Sal<uma 1981>. In this paper, through the examina-

tion of various data colleeted in health statistical yearbooks and reports pubHshed

by Hokkaido prefectural government, twenty eight indices are adopted, which can

be regayded as typical indices for the indications of hea}th states and health needs

of the community (see Table 1). The indices prepared after processing of raw data

are as follows. Corrected mortality rate (4), corrected PMI (5), potential prevalence

rate (6,7), potential l)atient xate (8, 9, 10). Treatment days per disease (20, 23, 26),

treatment fee per disease (21, 24, 27), treatment fee per day (22, 25, 28) by inpatient-

care, outpatient-care and dental care for persons insured by the national health

incurence (the numbers added after indices correspond with those of indices shown

in Table 1).

    PMI (Proportional Mortality lndicator) is a percentage of the death of. fifty

years old and over in total number of the death in the community. The higher

is the value of PMI, the better is the health state of the community. Corrected

PMI is one where the influence of age structure of population of the community is

excluded. Standard group for computing correctecl PMI and corrected mortality

rate is Rational population in 1975.

        Corrected PMI xx 1OO (Xlio'1:'6o!(Xge'Ptio+ Xif}'IZIig))･

    .Xho: death rate of the group of fifty years old ancl over.

    Xkf}: death rate of the group under fifty years old.

    Pso: population of the standard group of fifty years old ancl over.

    1lag: population of the standard group under fifty years old.

    Both prevalence rate and patient rate (rate of patients who receivecl treatments)

by communities does not exist so that in this paper prevalence rate and patient

yate by age groups found by National Health Suyvey ancl Patient Survey are ap-

plied to the age structure of the community, and those results are defined as poten-

tial prevalence rate and potential patient rate of the community.

        R ::P,･R,fP.

    R: potential prevalence irate (potential patient rate).

    Pi,: population of age group of i years old in the community.

    Ri,: prevalence rate (patient rate) o'f age group of iyears old fouRd by National

         Survey. '    P: total population of the community-rm IE]Pi.
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    The computations of potential prevaleRce rate are executed for dental disease

and the other diseases, respectively. And the computations of potential patient rate

are executed for dental care and, inpatient-treatment and outpatient-treatment except

for dental care, respectively.

3.2. Method for analysis of the distribution of health resources

    As recent health caye services consist of various types of elemeRts, there are

many things which shoud be counted as heaith care related resources. However,

in this paper, physicians and dentists as human resources and general hospitals,

general cllnics (with beds as well as without beds), dental clinics and generai beds

as physical resources are considered. General beds are defined in this paper as

total amount of general beds of hospitals and beds of clinics.

    Regional distribution of health resources is generally indicated in the form of

the proportion of health resources to total population, for example the number of

health resources per l,OOO persons or 100,OOO persons, or the number of persons

per health resource. However, in this paper, coeflicient of ceRtrality, which was

deviced by urban geographer W. R. Siddal to analyse the wholesale function of

a community (Otomo 1982), is applied to measure the relative magnitude of the

health care service function of the community.

        qj-wwRij(RijlDij-RiTd!Div)･

    qj･: coefficient of centrality of the community i on health resource i

    Rij: the number of health resource j' in the community i.

    RTj: total number of health resource 1' in Hokkaido=XRij. ipt-1,2,･･･,212.

    Dij: the amount of health care demands of the community i.
    DTj: total amount of health care demands in Hokkaldo= ZDtj. i=l, 2, ･･･, 212.

    The amount of health care demands Dij is defined here as the number of

persoRs who are supposed to have potential demands for health care services
supplied by health resource i Coethcients of centrality are respectively computed

in the following four cases by the type of Dw･,

        (1) Gw=Rij(RidDpij'RTjlDp7'j)･

        (2> Clg･tj･xRiJ'(RiJ'/PsijrmRfv/DgTD.

        (3) Cbij--Rij(RilDctjmRTd!DoTD･

        (4) Crij=Rij(RijlDnj-Rfrj!DfTj)･

   Dpij: total population of the community i as the Rumber of potential health

          care demands for heaith resource i

   DpiTj: total populatioR of Hokkaido as the number of potential health care

          demands -nv X Dpij-

   Dsij: The number of potentiai sick persons iR the community i.

   Dsn: The number of potential sick persons in Hokl<aido=:XDsij.

   Doij: The number of potential outpatients in the community i

   Dofv: The number of potential outpatients in Hokkaido = EDoid.
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    Diij: The number of poten£ial inpatients in the community i.
    DrTti: The numbey of potential inpatients in Hokl<aido=ZDnj.

    Those coefllcients of centrality are expressed in the form of CV,, Ck, Cb, or Cr･

    When the value of qj shows positive sign, it means that tlte community i has

surplus heaith resource 7' , and tlte community i has possibility to supply its surplus

health services to the other communities. And conversely, the negative value of qj

means that the community i must depencls health care services j' upon the other

communltles.

                   4. Community health level in Hol<kaido

    As a result of priRcipal component analysis of twenty-eight indices oR 212

self-governing bodies, ten principal components whose eigen value is more than one

are extracted. They explain about eighty-four percent of total variatlon. Referring

to the varimax rotatecl matrix (Table l), each principal component can be char-

acterizecl as follows.

                          Table l. Virimax rotated matrix

 1 infant mortality rate

 2 perinatal mortality rate

 3 natural still birth

 4 corrected mortality rate

 5 corrected PMI
 6 potential prevalence rate

 7 potential dental disease rate

 8 potential dentai patient rate

 9 potential inpatient rate

10 potential outpatient rate

11 inpatient treatment rate per capita

12 inpatient treatment days per capita

13 fee for inpatient treatment per capita

14 outpatient treatment rate per capita
15 outpatient treatment days per capita

16 fee for outpatient treatment per capita

17 dental treatment rate per capita

18 dental treatment days per capita

19 fee for dental treatment per capita

20 inpatient treatment clays per capita

21 fee for inpatient treatment per capita

22 fee for inpatient treatment per day

23 outpatient treatment days per disease

24 fee for outpatient treatment per disease

25 fee for outpatient treatment per day

26 treatment days per dental disease

27 fee for treatment per dental disease

28 fee for dental treatment per day
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    The first rotated varimax principal component <PC-I) linl<s strongly with out-

patient-treatrnent receiving rate and treatment days per capita, and outpatient treat-

ment days per clisease. Therefore PC-I can be chara¢terised the level of the
amount of outpatient treatment. Similarly, it is found that potential prevalence rate,

potential inpatient rate ancl potential outpatient rate have the strongest relations

with PC-II, so PC-II is termed potential demand. PC-III is closely related to the

indices for fee for health care except for dental care. PC-IV links strongly with

only treatment days of clental care per capita and per dental disease, so it implies

a long term dantal care. PC-V is closely connected with infant mortality rate,

perinatal mortality rate, natural still birth rate and, inpatient treatment days per

capita and fee for inpatient treatment per day, so it is possible to judge that PC-V

expvesses the level of mother and child health. PC-VI links strongly with only

inpatient treatment days and the fee for treatment per inpatient treatment, so it

implies long-term and expensive inpatient care treatment.

    Similarly, PC-VII can be characterized as a principal component indicating

costly dental care. PC-VIII is clearly considered as a principalcomponentimplying

potential dental care demand. PC-IX has strongest relation with dental care treat-

ment rate and fee for dental care per capita, so the component can be regarded

as one indicating that there are many persons who need dental care, which also

can be considered as a component implying the amount of met demand for dental

care. PC-X links strongly with corrected PMI, and next with corrected mortality

rate which shows negative sign. This means that mortality rate is substantially low

and also a percentage of dying young is small, so that PC-X can be regarded as

a principal component implying longevity.

    So far as principal components scores of each self-governing body are examined,

the scores of both PC-IV and PC-VI show specific value only in a very few com-

munities, which can be supposed as a reflection of accidental occurrence of patients

who needed peculiar treatment in the communities in that year. Therefore PC-IV

and PC-VI are excluded. And the relative health level of 212 self-governing bodies

are described by means of the scores of the remaining eight principal components.

Fig. 1 shows the communities whose scores are 1 and over or less than -1 by

principal compoments, and Table 2 shows the highest ten and the lowest ten
self-governing bodies.

4.1. Level of the amount ef outpatient treatment receiving (PC-I)

    The number of communities which gain the score 1 and over is twenty five
(ten cities and fifteen towns and villages), and the communities of the score less

than -1 are one city and thirty-four towns and villeges. Eight cities except
Otaru and Hakodate in the former ten cities are coal rnining cities where population

decreased rapidly because of shut dowR of operation of mining one after another.

Mikasa and Akabira among eight cities are included in the highest ten cities,

towns and villages. Among rural areas, the scores of Toinari, Otaki and Asahi are

especially high (Table 2). As Fig. 1-O shows, half of twenty five communitles

whose scores are more than 1 concentrate in the central part of inland. On the
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contrary, in remote islands Rishiri and Higashi-Rishiri, and northern part as well

as the communities in the east such as Bekkai, Harnanaka and Rausu, the score

of PC-I is fairly Iow.

4.2. Level of potential health care demand except for dental care (PC-II)

    One city and twenty nine towns and villages gain the score more than 1.

These communities has high proportion of the aged, and they are widely dis-
trubuted at the west coast of E[okkaido (Fig. 1-@). And conversely, eighteen cities

and seventeen towns and villages gain the score Iess than 1, that is the level of

potential health care demaRd is fairly low, which contain almost of major cities in

Hokkaido such as Sapporo, Kushiro, Tomakomai and Kitami as well as the popula-

tion increasing communlties such as Ebetsu, Eniwa, Chitose and Kushiro-cho sited

around the major cities (Table 2).

4.3. Level of fee for health care treatment (PC-III)

    It is four cities and twenty five towns and villages that the level of fee for

health care is considerably high. They are dispersed in northern part, central

part and sourthern part (Fig. 1-@), among them, the level of fee for health care

of Nishiokkope-mura, Utashinai and Akabira is especially high (Table 2). All of the

four cities showed the high score also for PC-I (the level of the amount of out-

patient treatment). Therefore these cities can be regarded as the communities with

the most amount of actual health care demand among the commuRities in Hok-
kaido. On the contrary, it can be found that in inland there are many communities

which the level of fee for health care is relatively low (Fig. 1-@>.

4.4. Level of mother and ckild health (PC-V)

    The problems of mother and child health are main subject of community health

activity. The commuRities with the high score for PC-V, that is low level of
mother and child health, are all rural comrnunltles. They are dispersed in Hokkaldo

(Fig. 1-@). O£aki-mura occupies special position in the score of PC-V (Table 2),
and also Horokanai, Akaigawa and Kamoenai are especially low level of mother

and child health (Table 2).

4.5. Level of fee for dental eare treatment (PC-VII)

    The high score for PC-VII is observed in five cities and twenty five towns

and villages. These communities are distributed mainly in central part and western

part in Hokkaido (Fig. 1-@). Though they contain major cities such as Sapporo

and Asahikawa, higher ranking communities are all small towns and villages (Table

2). On the contrary, low level communities for fee for dental care are widely

distrubuted in eastern half of Hokkaido <Fig. 1-@), and the level of fee for dental

care of Bekkai-cho is especially low (Table 2).

4.6. Level of potential dental care demand (PC-VIII)

    As Fig. 1-@ shows clearly, high level communities for potential demands for

dental care concentrate in central part as well as inland part of the east. Five

cities and twenty-three towns and villages correspond to those communities and the
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five cities are all coal mining cities with small population. Yubari. Al<abira, Uta-

shinai and Mikasa are included in the highest ten commuRities (Table 2). And

conversely, the communities of low level are dispersed mainly in western part

and the number is two cities and twenty towns and villages.

4.7. Level of the amount of denta1 treatment receiving (PC-IX>

    One citY and twenty-four towns and villages score more than 1. They con-

centrate in a part of the central region of Hokl<aido, near capital city Sapporo,

and in Tol<achi region with Obihiro as central city in sourthern part of Hokl<aido

(Fig. 1-@), especially high score in Nakasatsunai-mura and twenty-five towns and

villages show the eonsiderably low score. They are mainly situated in northern

part, eastern part and penlnsular part of the south of Hol<kaido.

4.8. Level of longeyity (PC-X)

    Regional distribution characteristics of level of longevity are not so clear (Fig.

1-(g)). The number of high level communities for longevity is one city and njneteen

towns and villages, especially the level of longevity of Ikutahara-cho, Takinoue-cho,

Utashinai and Hokuryu-cho is extreamiy high, but Nisiokoppe-mura, Mitsuishi-cho

and Rusutsu-mura are in the considerably low level on Iongevity <Table 2).

    The above is rough examination of relative level of health by 212 communities

<self-governing bodies> by means of the scores of eight principal components. It

can be found through the examination that regional disparities of health level in

HoJ<kaido are considerably severe. Considering from a political point of view, it is

possible to take measure to cope with health problems by referring to Fig. 1.

Fig. 2 shows target communities!regions and tasks for regioRal health activities.

And from a viewpoint of regional priority of health pelicies, as shown in Table 2,

it is necessary to give top priority to the communities with higher or lower score

in each principal component as a `problem community'.

                5. Regional distribution of health resources

    Fig. 2 shows the regional distributions of health resources by means of coefH-

cient of centrality. Ci), Clg, qh Ci noted as regend in the figure are each coefli-

cient of centrality by cases of D,;,i as stated before. 'IE)he f{>lloxnyiing is tlie findings

of regional distribution of each health resource.

5.l. F'hysician$

    The number of communities whose Ci, is more than O, that is relatively surplus

of physicians in the case of supposing total population as the number of health

demancls, is twelve cities, towns and villages (Table 3), which correspond to oniy

six percent of 212 self-governing bodies. Among these twelve communities, the

communities with Clg>O and Cb>O and Ci>O as well as Ci]>O are only seven
cities and one village (Table 3). Fukagawa, Sobetsu-cho, Toya-mura and Nishi-

okoppe-mura, which show relative surplus of physicians on Ci) can not provide

health service enough for itself as well as the other 200 commuRities from a view-
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                     Community Health

5.2. Dentists

    As shown in Table 4 the number
                       '
of communities with Ci) more than O is

twenty-four cities, towns ancl viilages.

The number is larger than one of the

communities with Cp more than O in
the case of physicians, and the pattern

of distribution of dentists is rather dis-

persed one.

    Two major cities Sapporo and
Kushiro, and Tobetsu-cho with a dental

and phaymaceutical college show the
extreamly high coethcient of centrality

of dentists in both cases of Clg and Cb,

and the two cities Asahikawa and Iwa-

mizawa show slightly high coethcient.

Except for those communities, oRly a

few communities have potential supply

power for the other communities. And

as Fig. 2-@ shows, in eastern part, the

of the southwest dentists are remarkably

indicates the communities with very few

5.3. General hospitals

    Hospital, in Japan, is defined as

twenty and over. Hol<kaido has more
the national aveyage. Without regard to

dispersed all over Hokkaido as Fig.

human resources such as physicians and

extreamly high coeflicient of centrality of

that the distributive pattern is rather

G, in eastern pay£ and peninsular part
insuflicient.

5.4. General clinics

    The function of clinic is essentially to

In Japan, general cllnic are difined as

bed capacity of less than 20 for' '

forinpatients,andthereforethe' '
regarded. In Hokkaido,the proportion

average, that is 47 percent. In this

with beds and clinics without bed are

    First of all, on total clinics, 62

212 self-governing bodies show relative

and ]}Iealtl} Resources

      Table 4. CoeMcient of

              o£ dentist
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64041

35342

33938

 1039
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 277

 208

 131

  22

 172

  25

 106

22818

13384

11766

 371

 355

 272

 106

  73

  42

   7

  60

   7

  38

  whole of west coast and peninsular part

   insufl}cient. The sign × in the figure

  dentists. ' '
medical establishment with bed capacity of

 general hospitals per 100,OOO persons than

  bed capacity, general hospitals are widely

2-@ shows. Consequently, different from

   dentists, none of communities show the

    general hospitals, aBcl it can be found

even one. However, from a viewpoint of
   of the southwest, general hospitals are

        serve primary health care for outpatient.

     medlcal establishments with no bed or with

mpatients, and 35 perceRt of all clinics have beds

 inpatient-care function of clinics cannot be dis-

      of clinics with beds is far above the national

    paper, the distribution of total cliRics, clinics

     respectively described.

    communities corresponding to 29 percent of

     surplus in the case of Ci). However among
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them, the number of communities with Cls>O ancl Q)>O as well as Cp>O is limited

to fourty-six. The rest twelve communities must depend clinic services upon the

other communities in the case of considering Cls and Cb, although it may be pos-

sible to provicle clinic services enough for itself in the case of Cp. Fig. 2-@ shows

that in eastern part and west coast of the south, and central part of inland, clinics

are ralatively short.

5.5. Clinics with beds

    The number of communities with Cp>O is seventy-one. Though it cannot be
said that the inpatient-care function of clinics with beds is quite equal to one of

hospitais, it is possible to say that clinics with beds tal<e a role to supplement the

inpatient-care function of hospitals. As compared with the above-mentioned distri-

bution of general hospitals (Fig. 2-(lll)), the distriburion of clinics with beds in

northern and southern part may be a good example of it (Fig. 2-(5)>. However, in

eastem part and peninsular part of the south, both hospitals and clinics with beds

are few. And on the contrary, in middle west, clinics with beds concentrate on

the same regions where supply power of the inpatient-care service is great.

5.6. Clinics without bed

    Cllnics without bed are expected to take important roles for community health

activities such as serving primary health care and screening outpatients as the most

familiar medical establishments to the inhabitants in the community. Eighty-two

communities equivalent to 39 percent of 212 self-governing bodies show Cp>O.

Sixty-four communities among them show Clg>O and q)>O as well, which is
corresponding to 30% of 212 self-governing bodies. It can be found that the
distriburion ef clinics without bed keeps the highest equality among health resources

taken up before in this paper. The negative value of both Clg and Cb of the rest

eighteen communities among the above-mentioned eighty-two communities is fairly

small, so that it may be judged that those communities have clinics to be able

to meet health care demands arising in their own community.

    However, the above-mentioned sixty-four communities do not show particularly

high values for either coefFicient of centrality. This means that those communities

cannot provide their surplus health services to the other communities adequately.

Therefore, amoRg the rest of communities except the above-mentioned eighty-four

communities, the communities with the minus value for either coethcient of centrality

of both general hospltajs and ciinics with beds depend health care services upon

the other communities even for slight disease and injury. Such communities are

twenty cities, towns and villages marked × in Fig. 2-@.

5.7. Dental elinics

    The number of the comrnunities which show ([lg>O and Cb>O is fifty-four
cities, towns and vMages. However, similarly ilt the case of clinics without bed,

none of the communities which show particularly high values for each coeflicient

of centrality except for Sapporo, Asahikawa and Tobetsu-cho. Consequently, few

communities can provide their surplus dental care services to die other communities.



                      Community }{[ealth and Health Resources

 Thecorr>inunjtieswithparticularlyhighnega- Table5･Coethcientofcentrality
 tive value for Ck and Co, which are marked of beds

 withxinFig.2-(iZ),aremainlysituatednear rank Cp Ci
 the above-mentioned fifty-four communities, ---------------------------------------- ----------

butfromthereasonasnotedrightabove,it 1Otakiv 34                                                                    25230

canbeunderstoodthatitisnotsoeasyfor 2Sapporoc･ 33                                                                     6752

peoplelivedinthecommunitiesmar!<ecl×to 3Asahikawac 31                                                                     3368

consultdentists. 4I'Iakoclatee 2g                                                                     2311
                                               5 Otaru c                                                                17                                                                      897
5.8. Genera1 beds
                                               6 Engaru                                                                15                                                                     1358
    Asmentionedbefore,therearenota 7Akabirac 14                                                                     le66
fewclinicswithinpatient-carefUnCtiORin sFukagawac 11 734
Hokkaido,sothatinthispaper,sumOf gobihiroc g                                                                     1284
generalbedsinhospitalsandbedsjnclinjcs io,eiroshima g                                                                     1224
isdea}tasgeneralbeds. ' .....................,..
    Thenumberofcommuni£ieswithCi･>O 192Oixval<e -2                                                                    -218
amongtheforty-eightcommunitieswithCi)>O, 193Muroranc -2                                                                    -195

£hatlstheycanbesupposedtohavesurplus lg4Nemuroc -2                                                                    - 177
inpatient-careservices,isfortycities,towns 195Eniwae -2                                                                    -188
andvillages.AsshownclearlyinFig.2-@, 196Tal<il<awac -3                                                                    - 260
generalbedsareunevelydistributed,notably 197Wakkanaic ･-3                                                                    -254
nexttophysicians.Geographically,almostof 198Ikutahara --4                                                                    - 385
thecommunitiessituatedinnorthern,eastern ･･+-･･････iiii･i･･-････
andsouthern partof Hokkaido show C.<o. 2!2 Shosanbetsuv .-4 - .3s fi

And notable dlsparities can be found between

the communities with high value of the coethcient ancl the communities with

negative one as shown in Table 5.

    The highest ten communities contain the major cities such as Sapporo, Hako-

date, Otaru and Obihiro. However, the coefficients of centrality of core cities suclt

as XVal<kanai in the north, Muroran in the southwest and Memuro in the east
are exceedingly small <Table 5), so that it can be understood that in those regioRs

inpatient-care services is conspicuously insufflicient.

                          6. ConcludiRgrernarks

    In this paper, the present states of community health level and the distriburion

of health resources in Hokkaido were examined as a fundamental ama}ysis for
future regional health planning.

    Community health level was examined by means of principal componeRt analysis

for tweRty four indices by 212 self-governing boclies. Those iRdices contain the

present states of health care receiving of people insurecl by Rational health insurance

as met demand, and also potential prevelence rate and potential patient rate as

poten£ial demand as well as oydinary indices such as mortality rate, and so gxx.
    As a result of principal component analysis by means of those inclices, eight

principal components as new indices for measuring community level were extracted.
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They imply the level of the amount of outpatient-care treatment, potential demand

except dental care demaRd, fee for health care services, mother and child health,

fee for dental care services, poteRtial dental care demands, the amount of dental

care treatment and longev}ty, respectiveiy. And then each princial component score

was indicated on the map for ecological compreheRtion and identification of `the

problem community!regon'.

    The distribution of health resources was described by means of the coefflcient

of centrality by each health resource such as physicians and dentists as human

resources, and medical establishments and beds as physical resources.

    The coefficient of centrality was computed by each case of potencial demands.

Consequently, it has become clear that, in Hokkaido, physicians and general beds

are notably uneven}y distributed, and general clinics and deRtal clinics are insufllcient

in the absolute number.

    Next tasks for the author are to clear up factors of the differences of health

levels amoRg communities!regions, to analyse the optimal location ancl allocation of

health resources, and then, through the compreheBsive examinations, to attempt

to formulate an actual regional health plan.
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