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ABSTRACT

Background: Over the past two decades, population aging and the introduction of the new postgraduate medical education
program in 2004 have impacted on the geographic maldistribution of physicians in Japan. The purpose of this study was to
evaluate recent changes in physician distribution across municipalities from 1996 to 2012 using Gini coefficients and to clarify
the impact of the new medical education program on physician distribution.
Methods: We extracted the number of physicians classified by type of medical institution and municipal bodies. Gini coefficients
were calculated using both population and demand for medical services. We calculated the contribution ratio (CR) of maldistri-
bution within each type of medical institution to the whole maldistribution using Rao’s method. In addition, we calculated the
incremental difference in Gini coefficients between 2002 and 2010, and calculated the CR of the incremental Gini coefficient
difference for each medical institution type using Seki’s method.
Results: Both Gini coefficients decreased from 1996 to 2002, and increased after 2006. The CR of other hospitals increased from
2004. The incremental difference in the Gini coefficient using demand between 2002 and 2010 was 0.012, and the CR of each
type of medical institution was -25.1% (university hospitals), 131.0% (other hospitals) and -5.9% (clinics).
Conclusions: Our analysis showed that the geographic maldistribution of physicians has worsened since the introduction of the
new postgraduate medical education program, and the CR of maldistribution in other hospitals was high. Our study suggested
that new medical resource distribution policies should be discussed to improve maldistribution.
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1. INTRODUCTION

The aging of Japan’s population is advancing at an unprece-
dented speed. The aging rate (proportion of the elderly aged
65 or over) in 2014 was 28.7% and is expected to be 31.6%
in 2030.[1] Demand for health care services is high in the
elderly. The total medical expenses per capita for people
aged 65-74 years is 4.12 times higher, and that of those over
75 years is 5.10 times higher than that of those under 64
years old. Therefore, an increase in the elderly population
will cause an increase of demand for health care services and

an increase in national health expenditure.

Increasing demand for health care services also causes an
increase in demand for physicians; however, the speed of ag-
ing differs across municipalities. Since 2000, the problem of
physician shortages has been taken up in the media, and the
maldistribution of physicians is now recognized as a social
issue.[2] The new postgraduate program for medical gradu-
ates was implemented in 2004 as part of Japan’s health sector
reform. Postgraduate clinical training for a 2-year period be-
came mandatory, and graduates were able to choose teaching
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hospitals using a matching system.[3–5] Before the new sys-
tem was implemented, most graduates undertook training in
university hospitals, and university hospitals had a role to sup-
ply physicians who had completed training to other hospitals.
In 2003, 58.8% of graduates undertook clinical training at
university hospitals. This proportion decreased to 45.2%
in 2013 (http://www.mhlw.go.jp/file/06-Seisaku
jouhou-10800000-Iseikyoku/0000062068.pdf). Uni-
versity hospitals were forced to withdraw trained physicians
from other hospitals to maintain their own medical offices.
This resulted in a shortage of physicians, especially in rural
areas.

There are several studies that show the trend of physician
maldistribution in Japan. Most of them used Gini coeffi-
cient, which is the index of maldistribution. A value of
0 represents absolute equality, a value of 100 absolute in-
equality. Kobayashi et al. measured physician distribution
across municipalities by a population-weighted Gini coef-
ficient, and reported that the policy of establishing at least
one medical school in each prefecture had led to an increase
in the number of physicians, but had not improved the dis-
tribution of physicians.[6] Matsumoto and Inoue also calcu-
lated the population-weighted Gini coefficient for physicians
across municipalities, and reported that there was no remark-
able improvement in distribution after 1990.[7–11] Toyabe
calculated the Gini coefficient, Atkinson index and Theil
index across municipalities from 1996 to 2006 for univer-
sity hospital physicians, other hospital physicians and clinic
physicians, and found that for other hospital and university
hospital physicians each index had increased after 2004, in-
dicating that the new postgraduate program had exacerbated
the geographical maldistribution of physicians.[12] Sakai et
al. measured pediatrician distribution across municipalities
by a 0-14 population-weighted Gini coefficient, and reported
that the Gini coefficient had increased in urban prefectures af-
ter 2004.[13] Tanihara et al. calculated the Gini coefficient for
physicians in the secondary tiers of medical care as defined
by the Medical Service Law and related legislation (medical
administration areas which cover ordinary medical services
such as general operations and emergency medicine) from
1998 to 2008, and reported the Gini coefficient decreased
until 2006 but increased after 2006.[14]

Most previous studies used a population-weighted Gini co-
efficient for clinical physicians across municipalities or the
secondary tiers of medical care based on official statistics.
However, few studies have directed attention to disparities of
aging rates across municipalities. The size of demand should
be considered when discussing the appropriateness of physi-
cian supply. It is thought that more physicians are required in
an area with a large elderly population, that is, large demand.

It is also necessary to survey the most recent situation to as-
certain whether the impact of the new postgraduate program
is temporary or long-term.

The present study aimed to evaluate recent changes in physi-
cian distribution across municipalities from 1996 to 2012
using Gini coefficients. We used two methods: the first
analysis calculated the demand-weighted Gini coefficient in
municipalities from 1996 to 2012. Demand was measured
by the age structure of each municipality. The second analy-
sis considered physician distribution by distribution within
each institution type (intra-university hospitals, intra-other
hospitals and intra-clinics), to calculate the contribution ratio
(CR) for each distribution from 1996 to 2012. We quantita-
tively evaluated the impact of new postgraduate program by
observing the CR change.

2. METHODS
2.1 Data analyses
In Japan, physicians must report their work place and clinical
department to the Minister of Health, Labour and Welfare
every two years. The Ministry of Health, Labour and Welfare
has been publishing data on the number of clinical physicians
in each municipality as the Survey of Physicians, Dentists
and Pharmacists since 1972. This survey is the only data that
comprehensively captures the number of physicians. The
present study used the Survey of Physicians, Dentists and
Pharmacists from 1996 to 2012, the period for which com-
puterized data was available.

To determine the population of municipalities by 5-year age
groups, we used data from basic resident registers, compiled
and published by the government. Since many municipalities
merged during this period, we readjusted the numbers for
physicians and population in each year, according to 2010
boundaries. The total number of municipalities was 1,865.

2.2 Gini coefficient
The Gini coefficient is generally used to measure the geo-
graphical maldistribution of physicians[6–15] and municipal
population is usually used for weighting. The present study
calculated the Gini coefficient using population, as well as
the Gini coefficient using demand for medical services, mea-
sured by the age structure of each municipality. In Japan, unit
costs of medical services (health care tariff) are determined
by the central government and as a rule, the same tariff is
applied to every age group and every municipality. Medical
expense per capita is thought to reflect demand for medical
services per capita. We used data for medical expenses per
capita by 5-year age groups at 2012, and calculated the de-
mand of each municipality by multiplying relative medical
expenses per capita for each age group (medical expense per
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capita for all age groups is 1) by the age group population
of each municipality. The group aged over 85 years had the
most expensive relative medical expenses per capita (3.16);
with expenses 13.4 times more than that of the 15-19 year
old group (0.24).

2.3 Decomposition of Gini coefficient and CRs of physi-
cian distribution across university hospitals, other
hospitals and clinics

Clinical physicians’ institutions were categorized as univer-
sity hospitals, other hospitals and clinics. Physicians in each
institution type may also face the problem of geographical
maldistribution. We decomposed the Gini coefficient using
Rao’s method[16, 17] to factorize it by institution type. When
G is the overall Gini coefficient for physicians in municipali-
ties, we can decompose G as follows (see Equation 1):

G =
m∑∑∑

i=1

Wi · Ḡi (1)

Where i is the work institution (university hospitals, other
hospitals or clinics), Wi is the proportion of the number of
physicians who work in institution i, and Ḡi is the pseudo-
Gini coefficient (the numerical value obtained if municipali-
ties are arrayed in increasing order of total number of physi-
cians, rather than in increasing order of number of physicians
from that factor). Wi · Ḡi is the weighted pseudo-Gini co-
efficient, and proportion of Wi · Ḡi to G shows the CR for
the maldistribution of physicians in institution i.

In addition, we compared the difference of CR to the change
of G between 1996–2002 and 2002–2010, in order to evaluate
the impact of the new postgraduate program. For that pur-
pose, we used Seki’s method.[17, 18] When the pseudo-Gini
coefficient of factor j (i.e., university hospital) at a time point
t is Rj

t , we can represent the CR of the difference (∆Rj)
from the pseudo-Gini coefficient of factor j at a reference
time point (Rj

0) as follows (see Equation 2):

∆Rj = W j
t · Rj

t − W j
0 · Rj

0 (2)

With ∆Rj

∆G
showing the CR of factor j to the change in G.

This study used only aggregated data, and did not use human
or animals. In Japan, for this kind of study no institutional
review is requested.[19]

3. RESULTS
3.1 Trends in physician maldistribution
From 1996 to 2012, the population of Japan increased by
1.4%, and demand for medical services calculated by age-
classified population increased by 27.3%. The relative in-

crease of the elderly population was considered to result
in higher demand for medical services. During this period,
many municipalities merged, meaning the number of mu-
nicipalities decreased from 3,371 in 1996 to 1,898 in 2012.
Between 1996 and 2012, the number of clinical physicians
increased from 240,908 to 303,268 (25.9% increase).

Figure 1 shows the trends for the population Gini coefficient
and the demand Gini coefficient. The demand Gini coeffi-
cient was consistently large, and the difference in both Gini
coefficients increased. This means that if the difference in
speed of aging in each area is considered, the problem of
maldistribution of physicians gets more severe. Trends for
both Gini coefficients were similar; decreasing until 2002 and
increasing at 2004. After 2006, they increased consistently.

Figure 1. Trend of geographic maldistribution measured by
Gini coefficient

3.2 CR change of each institution type
Table 1 shows the change in the CR of each institution to
the overall Gini coefficient of physicians across municipali-
ties. University hospitals had the highest CR for both Gini
coefficients. After 2004, the CRs of university hospitals and
clinics decreased, but the CR of other hospitals increased for
both Gini coefficients.

3.3 Overall Gini coefficient changes and institution CRs
after introduction of the new postgraduate program

Table 2 shows the change in the Gini coefficients and CR
of each institution for 1996–2002 and for 2002–2010. Dur-
ing 1996–2002, the population Gini coefficient decreased by
0.019 (5.7%) and the demand Gini coefficient decreased by
0.023 (6.6%). The CR of each institution type to the change
of population Gini coefficient was 47.3% for university hospi-
tals, 28.0% for other hospitals and 24.7% for clinics. The CR
of each institution type to the change of the demand Gini co-
efficient was 39.8% for university hospitals, 34.9% for other
hospitals and 25.3% for clinics. The university hospitals CR
was the highest, but the ratios of other institutions were also
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positive, meaning the change of distribution in all institutions
contributed to the overall Gini coefficient decrease. How-
ever, for 2002–2010 (the new postgraduate program began
in 2004), the population Gini coefficient increased by 0.005
(1.6%) and the demand Gini coefficient increased by 0.012
(3.4%). The CR of each institution type to the change of the
population Gini coefficient was -63.0% for university hospi-

tals, 246.3% for other hospitals and -83.3% for clinics. The
CR of each institution type to the change of the demand Gini
coefficient was -25.1% for university hospitals, 131.0% for
other hospitals and -5.9% for clinics. The CR of university
hospitals and clinics were negative, and only other hospitals
contributed to the overall increase in the Gini coefficients.

Table 1. Contribution ratio of three groups (university hospitals, other hospitals and clinics) to total Gini coefficients
 

 

 
1996 
% 

1998 
% 

2000 
% 

2002 
% 

2004 
% 

2006 
% 

2008 
% 

2010 
% 

2012 
% 

Gini coefficient 
using population 

University Hospital 43.8 43.4 43.2 43.6 42.6 41.9 42.1 41.9 42.1 

Other Hospital 38.3 39.1 39.0 39.0 40.2 41.4 41.9 42.1 42.4 

Clinic 17.9 17.5 17.8 17.5 17.2 16.7 16.1 15.9 15.6 

Gini coefficient 
using demand 

University Hospital 43.9 44.2 43.8 44.2 42.9 42.2 41.9 41.7 41.7 

Other Hospital 37.8 38.4 38.2 38.0 39.3 40.4 41.1 41.4 41.7 

Clinic 18.3 17.4 17.9 17.8 17.7 17.4 17.1 16.9 16.7 

 

Table 2. Contribution degree and contribution ratio of three groups (university hospitals, other hospitals and clinics) to the
change of Gini coefficients

 

 

 
 

1996→2002  2002→2010 

Gini coefficient using 
population 

Gini coefficient using 
demand 

 Gini coefficient using 
population 

Gini coefficient using 
demand 

Change of Gini Coefficient -0.019 (-5.7%) -0.023 (-6.6%)  +0.005 (+1.6%) +0.012 (+3.4%) 

Contribution 
degree 

University Hospital -0.00907 -0.00905  -0.0031 -0.0030 

Other Hospital -0.00536 -0.00794  0.0122 0.0156 

Clinic -0.00473 -0.00576  -0.0041 -0.0007 

Contribution 
ratio (%) 

University Hospital 47.3 39.8  -63.0 -25.1 

Other Hospital 28.0 34.9  246.3 131.0 

Clinic 24.7 25.3  -83.3 -5.9 

 

4. DISCUSSION

We measured the geographic maldistribution of clinical physi-
cians in Japan using Gini coefficients and found that the prob-
lem of maldistribution had been resolving until 2002. How-
ever, since 2006, maldistribution has been becoming worse.
We also found that maldistribution weighted by demand for
medical services was always higher than maldistribution
weighted by population. The CR of university hospitals to
the overall Gini coefficient was the highest but had been
decreasing since 2004. In addition, it became clear that for
1996–2002 the overall Gini coefficient was in a downturn
phase and all three institution types contributed to this trend.
However, after the introduction of the new postgraduate pro-
gram, only maldistribution for other hospitals deteriorated,
resulting in a deterioration of the maldistribution of physi-
cians overall.

The results of our study support those of previous studies
which reported deterioration of the geographic maldistribu-
tion of physicians after the introduction of the new post-

graduate program. Our findings showed a continuous Gini
coefficient increase after 2006, even when weighted by de-
mand for medical services. This suggests that the problem
of the geographic maldistribution of physicians has become
worse.

Our results also suggested that the withdrawal of physicians
from local hospitals to secure university hospital physicians
resulted in deterioration of the maldistribution of physicians.
After 2004, many graduates selected other hospitals as train-
ing hospitals but they tend to prefer well-known hospitals
located in urban areas. There is a possibility that this exacer-
bates the geographic maldistribution in other hospitals.

The new postgraduate education program imposes at least
two years of postgraduate clinical training on graduates to
improve their ability in clinical practice. In Japan, there is
no compulsory policy to resolve the geographical maldis-
tribution of physicians,[20] and there is a criticism that pre-
vious policies do not fully perform their function as solu-
tions.[6, 14] In 2010, the Japanese government encouraged
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medical schools to increase their quotas and to introduce a
selective admission policy for medically underserved areas
and clinical departments. Further investigation is needed
to evaluate the impact of these policies. Implementing the
new postgraduate policy without a compulsory policy to re-
solve the geographical maldistribution of physicians may
have contributed to further geographical maldistribution of
physicians. The geographical maldistribution of physicians
is major problem for many countries and it is a difficult
problem to resolve. To develop effective solutions, universi-
ties, medical associations, medical institutes and government
should collaborate.

5. CONCLUSION
The geographic distribution of physicians in Japan had been
improving until the early 2000s, but has deteriorated since

2004, when the new postgraduate program was introduced.
Geographic maldistribution in other hospitals contributed to
the overall maldistribution. Medical quality improvement is
a responsibility shared by the medical community, meaning
that at the same time, the improvement of the geographic
distribution of physicians should also be addressed by the
entire medical community.
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