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ABSTRACT

Introduction: ‘Non-physician community’ (NPC) is a policy term that indicates a medically underserved area in Japan.
Designated NPCs are politically targeted as the foci of medical resource allocation. NPC is defined as a specified district where 50 or
more persons dwell within a geographic diameter of 4 km and medical care is not easily accessible. The definition of NPC was first
introduced in 1960 and has been unchanged for more than half a century despite radical social changes in rural Japan. This study
examines whether designated NPCs are still more disadvantaged in terms of geographical access to healthcare in comparison to other
communities.

Methods: Hiroshima prefecture, which has the largest number of NPCs in terms of tertiary healthcare areas of Japan, was used as
the study area. Targeted communities were all the NPCs in the prefecture, and, as controls, two community groups were selected:
non-NPC adjacent to NPC, and municipal center. We measured driving time from NPCs and control communities to the nearest
healthcare facilities, which were classified into the following two types: primary or secondary care facilities (n=2636) and tertiary
care facilities (equal to tertiary emergency care centers; n=6). We further calculated the driving time to the nearest facilities for
secondary emergency care (n=246) extracted from the 2636 primary or secondary care facilities.

Results: The median driving times to the nearest primary or secondary healthcare facility for NPC, non-NPC, and municipal
center were 11 minutes, 11 minutes, and 1 minute, respectively; the times to a tertiary healthcare facility (equal to an accident and
emergency care center) were 80 minutes, 84 minutes, and 68 minutes, respectively; and the times to a secondary emergency care
facility were 24 minutes, 18 minutes, and 15 minutes, respectively. Although a municipal center was significantly more
advantageous than other places with regard to access to a primary or secondary care facility, the disadvantage of a NPC in access was

no more obvious than an adjacent non-NPC for any type of healthcare facility.
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Conclusions: NPCs had a disadvantage in access time to primary, secondary and tertiary medical care compared with a municipal

center. NPCs, however, did not have a greater access disadvantage in comparison to adjacent rural communities for any type of

medical facility. As such, future resource allocation policies in Japan need to redefine medically underserved communities.

Key words: geographic information systems, health policy, health services accessibility, Japan, medically underserved area,

primary health care, secondary care, tertiary care.

Introduction

Geographic maldistribution of health resources is an old and
worldwide issue. In Japan, the first resource allocation policy
for medically underserved areas was introduced in 1957 and
has been revised 11 times'. The key concept and term used in
this policy is ‘non-physician community’ (NPC; mui-chiku in
Japanese), which is used for demarcating medically
underserved areas that need a more focused allocation of
health resources. The concept of NPC was first employed in
the revision of this policy in 1960 and has remained
unchanged until now. It has been used as the only officially
defined political term that indicates medically underserved
areas'. The national definitions of NPC and semi-NPC are as

follows:

¢ Non-physician community: a community without a
medical facility where 50 or more persons dwell
within a geographic area diameter of 4 km and have
difficulty commuting to primary medical care
facilities in other areas. The area is certified as a
‘difficult commute’ when it meets one of the
following criteria: (1) regular public transportation
with less than four round trips to the nearest facility
a day or (2) commute time of more than one hour to
reach a facility.

® Semi-non-physician ~community: an equivalent
community to the original definition of non-
physician communities as determined by a

prefecture.

Both NPC and semi-NPC are basically certified based on
national definitions of NPC by each prefecture and are
treated equally in governmental policies although there is no

definition of the boundary of a community.

The Japanese government prioritizes budget allocations in
designated NPCs with an aim of providing an equitable health
resource distribution. The allocated budget has been used for
establishing medical clinics, support of patient transportation
services, to provide mobile-clinic services and for telehealth,
which is the delivery of health services and information
through telecommunications technologies for people in NPCs
(Figl). A substantial amount of the national budget has been
allocated to each prefecture under the policy. For example,
Hiroshima prefecture alone has used 3153 million yen
(approximately US$31.5 million) to implement the 11th
revised policy of 201 1%

For this past half-century, the number of NPCs has continuously
decreased: from 2373 in 1971, to 1276 in 1984, and to 705 in
2009. Similarly, the total population in NPCs has continuously
decreased: 884 844 in 1971, 219796 in 1984, and 136 272 in
2009. However, this rapid decrease of NPCs is not necessarily due
to the effect of the policy. For example, among the 138
communities excluded from NPCs between 1999 and 2004,
76 (56.3%) were excluded due to an improvement in
transportation accessibility to nearby clinics/ hospitalsg. This means
that improvements in roads, not the allocation of health resources,
caused the apparently successful result. Also, 33 (24.4%) of the
communities were excluded due to a decrease in the local
population. Communities whose population decreased to less than
50 are, by definition, excluded from consideration as an NPC. The

number of communities excluded for this reason was larger than
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the number of communities included due to closure of existing
medical facilities (n=31)". This change reflects the decrease in
household sizes in Japan. The average number of household
members was 4.13 in 1961, 3.22 in 1986, and 2.59 in 2010°. In
this context, the proportion of small communities whose
population is less than 50 must be increasing. It is possible that
many of the communities excluded from NPCs for this reason are
still as medically underserved as before, although they are now

smaller in population size.

In spite of the NPC’s long-time use, the effectiveness and
validity of the concept of NPC has not been evaluated. Due
to the radical social, demographic, and infrastructure changes
affecting rural areas over this half-century, the definition of
NPC may potentially be outdated as an optimal tool for
delineating medically underserved areas. Therefore, in this
study, we examine whether there is substantial difference
between NPCs and surrounding rural communities in
commute time to the nearest medical facility. We also tested
a similar hypothesis between NPCs and their municipal
centers. Through the analyses we examined whether
designated NPCs are still more disadvantaged in geographical
accessibility to medical services than other communities and,
as such, whether they should continue to be considered as a

focus for healthcare resource allocation.

Methods

Study area

For this study, we selected Hiroshima prefecture, which had
the largest number of designated NPCs among the 45
prefectures of Japan with a single tertiary healthcare area’.
Japan consists of three healthcare area (primary, secondary
and tertiary) levels as per the Medical Care Act. Each tertiary
healthcare area (san-ji-iryou-ken) subsumes secondary and
primary health care areas. Each tertiary healthcare area is, in
general, identical in each prefecture. Typical healthcare is
expected to be provided within a secondary healthcare area,
and highly advanced care is to be provided within a tertiary

healthcare area.

Hiroshima prefecture is located in the western part of Japan
(Fig2). The population in 2011 was 2 860 750 according to
the 2010 National Census data. Hiroshima consists of a

mountainous northern region and a coastal southern region.

Geographic unit of analysis, non-physician

communities, and control communities

The latest list of designated NPCs in 2009 was obtained from
the Survey of Non-physician Communities conducted by the
Ministry of Health, Labour and Welfare®. According to the
survey, in Hiroshima prefecture, 79 communities were
defined in the survey as NPCs (53 of NPC and 26 of semi-
NPC). In Hiroshima prefecture, the number of NPCs
decreased from 67 in 2004 to 63 in 2009. Similarly, the total
population in NPCs had decreased from 9692 in 2004 to
9467 in 2009. Some of the 79 NPCs contained multiple
communities. We thus adopted 94 community points as
NPCs (64 of NPC and 30 of semi-NPC) for this study. We
excluded two semi-NPCs on small islands, because we could
not select a control community for them. In total, 92 NPCs

were enrolled in this analysis.

The smallest census block (‘community’) was regarded as the
geographic unit in this study. A census block is a basic unit
that composes a municipality (city, town or village). In 2010,
there were 4430 census blocks in the 23 municipalities of
Hiroshima prefecture. The centroid point (a geographical
center of each block) of a census block was adopted as the
representing point of the community in the analyses. In
general, the geographic unit used for designating a NPC is
slightly smaller in area than the census block. Thus, the
centroid point of the community was adopted as the proxy

representing point of the NPC.

Since the 1960s, large-scale mergers of municipalities have
been enforced (110 cities or towns in 1960 reduced to 23 in
2013). Although administrative areas were merged for
political reasons’, old boundaries are still used by people in
terms of a livelihood sphere. In this analysis, we adopted the
administrative boundary of cities or towns in 1960 as the

municipal boundary.

© S Kashima, K Inoue, M Matsumoto, K Takeuchi, 2014. A licence to publish this material has been given to James Cook University, http://www.rrh.org.au

3



Figure 1: (A) A typical non-physician community in Japan and (B) a mobile clinic service at a non-physician
community in Jinseki-Kougen Town, Hiroshima.
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Figure 2: Map of Hiroshima prefecture (a single tertiary healthcare area) showing non-physician communities

(top) and healthcare facilities (bottom).
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Next we selected two types of control communities. The two

types were defined as follows:

e control A (non-NPC): non-NPC that is
geographically closest to a certain NPC

¢ control B (municipal center): a community that has a
municipal hall or a branch of the hall and thus is seen

as at the center of a municipality (city or town).

Non-NPC (control A) was defined as a community: (1) that is
in the municipality in which the NPC is located, and (2)
whose driving time (road distance) to the municipal center is
closest to that of the NPC among all the surrounding
communities of the NPC. Some of the NPCs are so close to
each other that a single control was selected for all of them.
Finally, we selected 63 non-NPCs and 36 municipal centers

for this analysis.
Healthcare facilities

A list of all medical facilities with inpatient beds was obtained
from the Health and Welfare Affairs Bureau of the Hiroshima
Prefectural Government. These medical facilities were
classified into the following two types: primary or secondary
care facilities (n=2636); and tertiary care facilities, which are
equal to tertiary emergency care centers (n=6). We further
extracted secondary emergency care facility (n=246) from
the 2636 primary or secondary care facilities. Medical care

facility types are shown in Table 1%°

. In this analysis, we
excluded psychiatric hospitals, clinics embedded in special
elderly nursing homes, and facilities for the disabled from the
analyzed facilities because these facilities were not for general

outpatients.

In Japan, there is no accredited discipline of primary care or
family medicine. In general, primary care is mainly provided
by departments of internal medicine in clinics or small
hospitals. As such, facilities were divided into those with an
internal medicine department and those without, in order to
examine whether access times from the studied communities

differed between internal medicine and other facilities.

Measuring accessibility

Using a geographical information system package, we
measured driving time by car from each community to a
medical facility. The calculation process included network
analysis (ic found the shortest travel path between two
locations on a road network, including highways) using
ArcGIS v10.0 (ESRI Japan Inc.; http://www.esrij.com/
products/arcgis) and ArcGIS Data Collection Road Network
2011 (ESRI Japan Inc.; http://www.esrij.com/products/
data/datacollection). In Road Network, the driving speeds of
all road segments are classified into 14 categories depending

on the type and width of the segment.
Measurement of area-based characteristics

Data for household, population density, population by sex and age
group at each census block (community) was obtained from the
2010 National Census. An elderly rate was calculated by dividing
the number of those older than 65 years by total population in
each area. The area of a census block is smaller than a municipality
(city or town), but in general larger than the geographic unit used
for defining NPCs. Data in the census block was adopted as proxy
data for the NPCs.

Statistical analysis

The difference in median driving time between NPCs and
control communities was evaluated with the median test
(non-parametric tests algorithms). For all analyses, p<0.05
(two-sided) ~ was  considered  statistically  significant.
Descriptive statistics and correlation analysis were conducted
with the Statistical Package for the Social Sciences v21 (IBM
Japan; http://www.spss.com).

Ethics approval

This study was approved as a study that can be conducted
without individual informed consent by the Ethics
Committee of Epidemiological =~ Research, Hiroshima

University (#Epidemiology-779).
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Table 1: Type of medical institutions restricted by the Medical Care Act®

Hospital or clinic

type

Requirements for approval

Type of facility Type of care

Special Functioning 400 or more beds Mostly university Tertiary care and tertiary emergency care
Hospital Doctors are twice as many as ordinary hospitals hospitals
Intensive care units, sterile rooms, and drug
information management rooms
Hospital 20 or more hospital beds Regional healthcare Tertiary care and tertiary emergency care
hospitals Secondary care and a part of secondary

Private hospital emergency care

Clinic with/without Less than 20 hospital beds

beds No strict regulations of facilities

Mostly private clinics Primary care and a part of secondary

emergency care

Results

Table 2 shows geographic and demographic characteristics of
NPCs and two types of control communities. The NPCs had
a lower median population density than both types of controls
(13 persons per km® (NPC) vs 28 (non-NPC) and 70
(municipal center)) and a higher elderly rate (265 years)
(46% vs 42% and 32%, respectively).

Figure 3 shows driving time (minutes) to each type of health
facility of a NPC and two types of control community. The
respective median driving times of NPCs, non-NPCs and
municipal centers were 11 minutes, 11 minutes, and 1 minute to a
primary or secondary care facility; 80 minutes, 84 minutes, and
68 minutes to a tertiary care facility; and 24 minutes, 18 minutes,
and 15minutes to a secondary emergency care facility,
respectively. Municipal centers had a significantly shorter driving
time to a primary clinic or secondary hospital than NPCs and non-
NPCs. The difference in driving time between NPC and non-
NPC, however, was not observed in all types of medical facilities.

Similar results were obtained in an analysis of driving times to

internal medicine facilities from NPCs and control

communities (Fig3).
Discussion

Non-physician communities had a disadvantage in access time

to secondary and tertiary medical care when compared with

the geographic center (control B) of each municipality region.
This disadvantage of an NPC disappeared when compared
with an adjacent non-NPC (control A) that was similarly
rural. In addition, there was no substantial difference in
accessibility to an emergency care facility between NPCs and
non-NPC. As a result, a substantial gap in accessibility to

health services between NPC and non-NPC did not exist.

These results indicate that, in spite of the half-century of use
of this concept in a Japanese political context, NPC may not
actually be a special category of community that needs
focused health resource allocation. The substantial decrease
of NPCs over the past 50 years also suggests that focused
resource allocation to NPCs was effective. However, the
conventional definition of NPC does not match the current
situation of rural health in Japan. As the results of this study
and past studies have shown, ‘underserved areas’, as defined
by the current definition, are not necessarily underserved''".
A revision of the concept is needed for a proper

redistribution of health resources among the population.

A substantial gap in accessibility to health services between an
NPC and adjacent non-NPC does not exist. This may be
because the definitions of NPC, which have been unchanged
since 1960, do not correspond to the social changes and
current health needs of the contemporary population. During
this half-century the social context of Japan has changed
substantially.
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Table 2: Geographic and demographic characteristics for non-physician communities (NPCs) and two types of
control community (adjacent non-NPC and municipal center).

Characteristic Median NPC Non-NPC Municipal center
(N=92) (control A) (N=63) (control B) (N=36)
(25th percentile, 75th Median P value' Median p value'
percentile) (25th percentile, (25th percentile, 75th
75th percentile) percentile)
Arca (km’) 14 (7, 24) 35, 13) <0.01 10 (5, 18) 0.31
Travel time to nearest municipal center (min) 16 (12, 23) 12 (9, 16) 0.01
Houschold 64 (30, 101) 77 (39, 172) 0.19 260 (157, 515) <0.01
Population density (per km?) 13 (7, 22) 28 (16, 49) <0.01 70 (37, 239) <0.01
Population 150 (78, 283) 199 (101, 436) 0.04 651 (369, 1301) <0.01
Age group (years)
0-14 12 (6, 23) 19 (7, 44) 0.13 70 (38, 154) <0.01
15—64 67 (35, 141) 96 (45, 215) 0.17 328 (186, 652) <0.01
>65 75 (40, 119) 85 (43, 181) 0.17 260 (141, 487) <0.01
Population aging rate’ (%) 46 (41, 56) 42 (37,48) 0.58 38 (32, 44) <0.01

T Calculated by dividing the number of those older than 65 years by total number in each area

Y Calculated by a median test (non-parametric tests algorithms) between each of the variables in NPC and those in each control area, respectively

NPC, non-physician community

First, the traffic infrastructure has been improved, particularly in
rural areas. This is in large part due to national road poh'cieslz. This
phenomenon increased the areas where people could access a
medical care service in a short time if they owned their own car. In
addition, private car usage increased from 40% in 1975 to 60% in
2003*. Second, the number of physicians both in urban and rural
areas has increased dramatically through national policies, which
has been more prominent in urban areas than in rural areas”™™.
These factors might have worked to diminish the access time gap
among rural populations, for example, between those in NPCs
and non-NPCs.

Over this past half-century, the need for medical services has
changed toward higher levels of medical service. Accessibility
to these levels of care is not taken into account in the
conventional definition of NPC. People are now increasingly
requiring a guarantee of access not only to primary but also to

. 15 16
secondary and tertiary care” and emergency centers .

There are some limitations to this study. The subjects of this study
were limited to persons in Hiroshima prefecture. The direct
application of the results is therefore limited to this part of Japan —
caution is needed to apply the results to other areas. The social and
demographic change over the past 50 years, however, have

. . 4 o
occurred in similar ways across all parts of Japan®. Thus, similar

results are expected for other areas of Japan. Because no previous
studies quantitatively compared healthcare accessibility between
NPC and non-NPC, it is possible that the accessibility gap that has
long been assumed to exist has actually not existed from the
beginning. Comparative evaluation between NPC and non-NPC
should have been incorporated in the policy assessment at the

initiation of this policy.

Based on the results, we propose that the government should
pursue a major revision in resource redistribution policies. In
order to meet the needs of a rapidly aging7 and clepopul.ated17 rural
population, a newly defined area, instead of conventional NPC,
should be introduced as a focus of resource allocation. The new
area should be a medically underserved area without the limitation
of being within a 4 km radius so that it includes both NPCs and
their adjacent communities. The similarity between NPCs and
adjacent communities found in this study in terms of accessibility
to medical facilities supports this proposal. The condition of
needing a minimum of 50 residents in the conventional NPC
definition should be reconsidered, because the number has less
meaning in the context of current depopulated rural areas. The
new definition should include a condition concerning access time
measured with new technology such as geographical information
systems. Addressing these issues may suggest a new definition of
NPC, which requires further examination.

© S Kashima, K Inoue, M Matsumoto, K Takeuchi, 2014. A licence to publish this material has been given to James Cook University, http://www.rrh.org.au

7



The Irternational Electronic Journal of Rural and Rermote Health Research, Education Practice and Palicy

Primary or secondary care facility

(min) - edian=11 11(7,13) 1(1,2)
5o | QR:10,18) (P=0.79)  (P<0.01)
25 A
20
15 A
10 =
s |
0 : ——
NPC Non-NPC Municipal
center

Tertiary care facility (emergency center)

(min)
160 . 80(68,104) 84(95,97) 68 (53, 81)
140 4 (P=0.69) (P=0.03)
120 I
100 -
80 -
60 l
40 -
20 -
0 : : ,
NPC Non-NPC Municipal
center
Secondary emergency care facility
min
(60 )_ 24(15,34)  18(14,31) 15 (4, 26)
(P=0.06) (P=0.17)
50 -
40 -
30 -
20 4 [
10 - 1
0 . . L ,
NPC Non-NPC Municipal
center

 Bottom and top of the box represent the 25th and 75th
percentiles, respectively, and band near middle of the box is
50th percentile (median). ‘Whiskers’ represent the minimum
and maximum of all of the data. p value calculated by a median
test (non-parametric tests algorithms) between travel time in
NPCs and those in each control area respectively. Statistical p
value of 0.05 used to determine statistical significance and a
synergetic association between two variables. NPC: n=92;
non-NPC (control A): n=63; municipal center (control B):

n=36.

Figure 3: Travel time (min) to each health facility from non-physician communities (NPCs) and control

communities (non-NPCs and municipal center).*

IQR, interquartile range.
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Conclusions

Overall, the definition of ‘non-physician community’ is not
suitable to the current social situation. The future resource
allocation policies in Japan need to redefine medically

underserved communities.
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