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A B S T R A C T

Introduction: Jichi Medical University (JMU) is an experimental medical school established in 1972 by the Japanese Ministry of 
Home Affairs and all 47 prefectures in Japan (equivalent to the states of Australia) with a special mission to produce rural doctors 
and distribute them nationwide. The JMU has adopted a contract-based ‘home prefecture recruiting scheme’ in which students 
recruited evenly from all the 47 prefectures of Japan are required to work in their home prefectures for 9 years (including 6 years of 
rural service) after graduation in exchange for having their 6 years of undergraduate medical education tuition fees waived. 
Although the JMU system is now being partially adopted by an increasing number of other medical schools in Japan, the 
effectiveness of this equal distribution scheme is largely unknown.
Methods: A retrospective cohort study of 1255 graduates who had completed their contract by 2000 was conducted. Baseline data 
were collected at matriculation and graduation between 1972 and 1991. Workplace addresses were followed up in 2000, 2004, and
2006. Follow-up rates were 98.7% in 2000, 98.2% in 2004, and 98.0% in 2006. Data excerpted from the 2004 National Population 
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Census including various demographic indicators (eg population, population density, and physicians/population ratio) for each of 
the 47 prefectures were merged, through prefectural identification codes, with the baseline and follow-up addresses of the subjects.
Results: Of all JMU graduates after contract, 69.8% settled in their home prefectures. The rates varied from 45.5% to 93.3%
among the prefectures (p<0.001). The settlement rate tended to be higher in prefectures with a lower population density or 
physician : population ratio. Among prefectural demographics, the physician : population ratio and medical institution : population 
ratio were negatively correlated with settlement rate in the prefecture (correlation coefficient -0.34 [p=0.020]; and -0.35 [p=0.017], 
respectively). In short, prefectures with a relative shortage of physicians had higher settlement rates. In multivariable analysis of 
personal factors, female sex and physician : population ratio of home prefecture were negatively associated with settlement (OR 
0.25 [95%CI 0.10-0.58] and OR for 1 SD increase 0.82 [0.71-0.94], respectively). Primary care specialty was positively associated 
with settlement (1.80 [1.35-2.39]). Mother’s higher academic background was negatively associated with settlement (OR for 
university vs junior high school graduate 0.54 [95%CI 0.34-0.88]). 
Conclusions: The home prefecture recruiting scheme has attained its goal, particularly in medically underserved prefectures. The 
high retention rates indicate that the scheme would be beneficial for other medical schools in Japan, which are now beginning to 
implement programs similar to JMU, and also medical educators and policy makers in countries searching for effective political 
interventions to maldistribution of physicians.
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Introduction

Unequal distribution of physicians has generated much 
political debate in Japan. Among the 47 prefectures of Japan 
(administrative regions equivalent to the states of USA or 
Australia), there exists a more than two-fold gap in the 
number of physicians per unit population between the 
highest and the lowest1. Regardless of financial and political 
support from the national and local governments to distribute 
doctors equally throughout the entire country, the uneven 
distribution of physicians has remained unchanged, or 
worsened2. In other countries, markedly high concentrations 
of physicians in urban areas and shortages in rural areas have 
been reported3-6. 

It has been assumed that the distribution of doctors is largely 
dependent on market forces. Over-supply of physicians in 
urban areas was supposed to create economic competition 
among them and forced a substantial proportion of them to 
migrate to rural areas. Therefore, increasing the total number 

of physicians, which has been attempted in most 
industrialized countries, has long been considered one 
solution to this problem7. However, at least in Japan, such a 
political trial has not resulted in improvement but has led to 
exacerbation of the existing maldistribution2. A new way to 
redress the maldistribution of physicians is needed, one that 
is not dependent on market forces.

Jichi Medical University (JMU) was established in 1972 by 
the Ministry of Home Affairs and by Japan’s 47 prefectural 
governments. The JMU has two missions to: (i) produce 
rural physicians; and (ii) distribute them evenly, nationwide. 
In order to attain these goals, JMU has applied a unique 
‘home prefecture recruiting scheme’ to all JMU entrants8. 
The JMU recruits two or three high-school graduates per 
year from each of the 47 prefectures for a total of 100-
110 entrants. On matriculation, all students sign contracts 
with their home prefectures and JMU. As a result, they are 
fully funded by their home prefectural governments for the 
entire 6 years of undergraduate medical education at JMU, 
and they commit to working for medical institutions in their 
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home prefectures for 9 years after graduation. The nine-year 
obligation includes 3 or 4 years of postgraduate training and 
5 or 6 years of rural dispatch. The rural areas to which JMU 
graduates are sent are determined by each prefectural 
government, which takes into consideration the 
demand/supply balance of physicians in the prefecture. Each 
prefecture office is responsible for checking that all JMU 
graduates from the prefecture has fulfilled their contractual 
obligation. Students who breach their contract must pay all 
their medical school expenses in one lump sum. The total 
expenses to be paid are 22,600,000 yen ($US183,333) plus 
10% per year in interest. After completing the nine-year 
contract, JMU graduates can choose their workplaces freely. 
The cumulative rate of JMU graduates who completed the 
contract among all the graduates is over 95%9.

The uniqueness of the JMU system is derived from a 
combination of two elements: (i) obligatory rural service; 
and (ii) home prefecture recruiting. The outcomes of the first 
element of the JMU system have been reported previously8-10. 
The percentages of JMU graduates practicing in rural 
communities (villages, towns or cities) were approximately 
13-times (under duty) and 4-times (after duty) higher than 
those of non-JMU graduates9,11. Also, in other countries 
(particularly in the USA), the successful outcomes of rural 
medical education programs have been reported12,13. The 
outcomes of the US programs were by and large comparable 
with that of JMU11. 

However, the outcomes of the second element of JMU 
system (ie home prefecture recruiting and service), have not 
been assessed. The JMU is subsidized equally by the 
47 prefectural governments of Japan, and its students are 
taken equally from the 47 prefectures. Indeed more than 
95% of JMU graduates have completed their home 
prefecture service9, but it is unknown that what proportion of 
JMU graduates are retained in their home prefectures after 
the nine-year obligation. Among the retention rates of all 
prefectures, those of rural or medically underserved 
prefectures are particularly important for assessing the 
effectiveness of the equal distribution scheme. The equal 
distribution element of the JMU system is quite original. 

There is no other medical school or medical education 
program similar to JMU in this respect. The JMU is an 
unprecedented national-level experiment conducted under 
the cooperation of the Japanese government and local 
governments. The long-term effects of the equal distribution 
scheme may thus be beneficial for medical educators and 
policy makers in countries in which physicians in rural areas 
are in short supply, and where political interventions to the 
maldistribution of physicians are sought.

This study followed up all the JMU graduates after their 
nine-year obligation and assessed whether the home 
prefectural recruiting system worked effectively in the long 
term. This study also analyzed personal and prefectural 
factors associated with long-term retention to home 
prefectures after the completion of their obligatory work.

Methods

Study design and data collection

This is a retrospective cohort study. The baseline data on 
demographics, academic performance and other personal 
information at matriculation and graduation were collected 
from 1477 subjects who had graduated from JMU by 1991 
(ie those who were expected to have completed their contract 
by 2000). All the baseline data were stored at JMU. Follow-
up data were collected on whether the subjects still worked 
in their home prefectures. The follow-up survey was 
conducted in July 2000, 2004, and 2006. 

Because of the binding and experimental nature of the JMU 
system, JMU has an administrative section which specializes 
in longitudinal monitoring of the contract compliance status 
and workplaces of each graduate. Officials of this section 
conducted the follow-up survey using a mail survey, and 
telephone survey when necessary. Follow-up rates were: 
98.7% in 2000, 98.2% in 2002, and 98.0% in 2006. Of the 
1477 subjects, 69 (4.7%) dissolved the contract, 127 (8.6%) 
were still under contract due to contract extensions (eg due 
to prolonging the training period), and 26 (1.8%) could not 
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be followed in at least one of the 3 years. The remaining 
1255 (85.0%) graduates who had completed their obligation 
by 2000, and whose information on workplace address were 
available for all 3 years, were included as study subjects. 
Among the subjects, those who worked in their home 
prefectures in all the 3 years (ie for at least 6 years after the 
nine-year requirement), were labeled as a ‘home prefecture 
settler’ in this study.

Of the baseline data collected, the prefecture of home 
address at the time of application to JMU was used as home 
prefecture. Academic rank at entrance was defined as the 
percentile ranked from the top of the entrance examination 
(paper test and interview) score. The academic rank at 
graduation was defined as the percentile from the top of the 
graduation examination score, or that of the grade point 
average in the final year when the former score was 
unavailable.

To evaluate characteristics of home prefectures, data 
excerpted from the 2004 National Population Census 
including population size, population density, number of 
physicians, number of residents who were aged 65 years or 
older, annual increase in population, number of medical 
institutions, number of inpatients and outpatients a day in 
each of the 47 prefectures were merged, through prefectural 
identification codes, with the baseline data1. 

Of all the self-declared specialties registered in the follow-up 
data, internal medicine, surgery, pediatrics, community 
medicine, and general medicine were ‘primary care 
specialties’, and others were ‘specialist subjects’. Those who 
engaged in any of the primary care specialties in 2000, 2004, 
or 2006 were ‘primary care physicians’ and others were 
‘specialists’ in this study.

Statistical analysis

Statistical analyses were carried out using SPSS for 
Windows v 11.5 (SPSS Inc, Japan). Continuous variables 
were compared between home prefecture settlers and non-
settlers using an unpaired t-test. Categorical variables were 

compared using the χ2 test or Fisher’s exact test. The 
settlement rate of subjects in each prefecture was calculated 
as the proportion of settlers among all the subjects from the 
respective prefecture. Differences in settlement rates among 
the 47 prefectures were examined with the χ2 test. The 
associations between home prefecture settlement and various 
baseline/follow-up variables were examined using logistic 
regression analysis. The academic backgrounds of father and 
mother were separately incorporated in the logistic 
regression models because of their colinearity. For the same 
reason, academic ranks at entrance and at graduation were 
also treated separately in the models. Goodness-of-fit was 
confirmed through the Hosmer and Lemeshow method. 
Correlations between the settlement rates of all the 
prefectures and selected demographics of the prefectures 
were evaluated using Spearman’s rank correlation 
coefficients. All p values shown were two-tailed. P<0.05 
was considered statistically significant.

This study was conducted with permission from the Ethics 
Committee on Epidemiological Studies, Jichi Medical 
University.

Results

The baseline characteristics of the study subjects are shown 
in Table 1. Most of the graduates were male (97.5%), from 
public high schools (87.8%), had postgraduate training based 
in community hospitals (75.8%), and settled in their home 
prefectures (69.8%.)

The settlement rate of JMU graduates in each prefecture is 
shown (Fig1). The rates ranged from 45.5% to 93.3%, and 
the differences among the 47 prefectures were statistically 
significant (p<0.001.) The population density (Fig2) and 
physician : population ratio (Fig3) of each prefecture are also 
shown for comparisons. The settlement rate of JMU 
graduates tend to be higher in lower population density 
prefectures or in prefectures with lower physician/population 
ratio.
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Table 1: Characteristics of 1255 Jichi Medical University graduates who completed their nine-year obligation

N ( % )
Sex

Female 32 ( 2.5 )
Male 1223 ( 97.5 )

Type of high school
Public 1102 ( 87.8 )
Private 151 ( 12.0 )
Unknown 2 ( 0.2 )

Academic background of father
University or higher 482 ( 38.4 )
High school 395 ( 31.5 )
Junior high school or lower 250 ( 19.9 )
Unknown 128 ( 10.2 )

Academic background of mother
University or higher 169 ( 13.5 )
High school 737 ( 58.7 )
Junior high school or lower 261 ( 20.8 )
Unknown 88 ( 7.0 )

Type of postgraduate training
University hospital based 298 ( 23.7 )
Community hospital based 951 ( 75.8 )
Unknown 6 ( 0.5 )

Status of retention in home prefecture
Settlers$ 876 ( 69.8 )
Movers* 379 ( 30.2 )

Specialty
Specialist 453 ( 36.1 )
Primary care 561 ( 44.7 )
Unknown 241 ( 19.2 )

Age at entrance, mean (SD), y 19.0 ( 0.7 )
Years after graduation, mean (SD), y 22.9 ( 3.8 )
Academic rank at entrance, mean (SD), highest % 49.7 ( 28.9 )
Academic rank at graduation, mean (SD), highest % 50.0 ( 28.2 )
#Data are expressed as number (%) unless otherwise indicated.
$Those who worked in home prefectures for at all time points (2000, 2004, and 2006)
*Those who were out of home prefectures for at least one time point (2000, 2004, or 2006)
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Figure 1: Settlement rate of post-obligation Jichi Medical University graduates in each prefecture.
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Figure 2: Population density in each prefecture (number of residents/km2).
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Figure 3: Physician : population ratio in each prefecture (number of physicians/100 000 residents).
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Table 2 shows correlations between selected demographic 
factors and settlement rates of the prefectures. Among the 
prefectural variables, the number of physicians per 
100 000 population (physician : population ratio) and the 
number of clinics and hospitals per 100 000 population 
(medical institution : population ratio) were negatively 
correlated with settlement rate of the prefecture (correlation 
coefficient -0.34 [p=0.020]; and –0.35 [p=0.017], 
respectively). The number of outpatient visits per physician a 
day was positively associated with settlement rate of the 
prefecture (correlation coefficient 0.32 [p=0.029]). In short, 
prefectures with a relative shortage of physicians had higher 
settlement rates. 

Table 3 shows the results of univariate analysis comparing 
personal factors of settlers to those of movers. Home 
prefecture settlers were less likely to be female (1.7% vs 
4.5%, p<0.004) and more likely to be primary care 
physicians (50.0% vs 32.5%, p<0.001). The academic 
backgrounds of settlers’ mothers were more likely to be 
lower than those of movers, but the statistical significance 
was marginal (p=0.05). 

The results of the multivariate analysis are shown (Table 4). 
As was seen in the univariate analysis, female sex was 
negatively associated (odds ratio [OR] 0.25 [95% confidence 
interval {95%CI} 0.10-0.58]) and primary care specialty was 
positively associated with home prefecture settlement (1.80 
[1.35-2.39]). A higher academic background of mother was 
negatively associated with settlement; when the mothers 
were university graduates the odds of the subjects for 
settlement were 0.62 times (95%CI 0.40-0.97) higher than 
those whose mothers had gone no further than junior high 
school. Physician : population ratio of home prefecture was 
also negatively associated with settlement (OR for 1 SD 
increase 0.82 [0.71-0.94], respectively).

Discussion

On average, 69.8% of JMU graduates remained in their 
home prefectures for at least 6 years after their nine-year 
contractual obligation. According to a cross-sectional 
nationwide survey conducted by the Ministry of Education, 
52.1% of Japanese physicians who had graduated from 
medical school in 1996 remained in the prefectures in which 
they attended medical school in 200614. The gap of the 
values between JMU graduates and the other physicians 
should be regarded as underestimated when the difference in 
definitions of retention is taken into account. This study 
employed a restrictive definition of retention, in which only 
those who were in their home prefectures at all the three 
follow-up time points were regarded as settlers. If the 
definition is made less restricted, the settlement rate rises 
accordingly. For example, when settlement is defined as 
being in a home prefecture at least one out of the three time 
points, the settlement rate of post-obligation JMU graduates 
rises to 76.3% (data not shown in tables). Although there 
were substantial gaps in settlement rates among prefectures, 
the gaps favored JMU’s school mission because higher 
retention rates were achieved in more medically-underserved 
prefectures.

The higher retention rate of JMU graduates in prefectures 
that had shortages of physicians and medical institutions was 
understandable. The governments of these medically 
underserved prefectures are more likely to require their JMU 
graduates to work as generalists, and were more keen to 
persuade them to remain after obligation. Some of these 
prefectures arrange for jobs in public clinics and hospitals of 
the prefectures for their JMU graduates, and these jobs are 
more abundant in such prefectures than in medically over-
served prefectures. In contrast, it is likely that the 
governments of urban prefectures are less keen on such job 
arrangement for their JMU graduates.
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Table 2. Correlations between settlement rates and selected demographics of prefectures (n = 47)

Prefectural variables P
Population size 0.33
Population density$ 0.32
Elderly rate* 0.95
Population increment rate** 0.88
Physician/population ratio*** 0.020
Institution/population ratio**** 0.017
Number of outpatients per physician per day 0.029
Number of inpatients per physician per day 0.39
#Spearman's rank correlation coefficients
$Number of population per km2
*Proportion of those who are 65 years old or older among the population
**Proportion of the increased population from the last year among the entire population
***Number of physicians per 100,000 residents
****Number of clinics and hospitals per 100,000 residents

-0.35
0.32
-0.13

0.02
-0.34

-0.15
-0.14

Correlation#

0.01

Low supply and maldistribution of physicians have been two 
of the most serious problems in post-war Japan15. Experience 
has shown that location of undergraduate medical education 
in Japan has an impact on practice location after graduation 
(ie physicians tend to remain in prefectures where they took 
undergraduate medical education). This empiric rule has led 
to an ambitious national project called ‘One Medical School 
in Each Prefecture’. In the 1970s the national and local 
governments decided to establish at least one medical school 
in each prefecture in the hope of increasing the total number 
of physicians and distributing them evenly throughout the 
country16. As a result, 33 new medical schools were 
established between 1965 and 1980, and the number of 
newly certified physicians doubled from 3500 to 8200 per 

year16. The project has indeed succeeded in raising the 
number of physicians, but the maldistribution of physicians 
has remained unchanged, or even worsened15,2. One of the 
reasons for the lack of improvement is that medical schools 
in some prefectures produced more graduates than was 
expected. A survey revealed that 70% of medical school 
graduates in the five most medically underserved prefectures 
obtained training posts in other prefectures immediately after 
graduation17.
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Because of this, 17 medical schools have now introduced 
non-contract type ‘home quota’ systems in which a small 
proportion of in-prefecture students are admitted with 
priority and are encouraged to work in the same prefecture18. 
The government supported this strategy18, and decided to 
increase capacity by 110 students per year in Jichi, and by 
10 students in medical schools in other medically 
underserved prefectures19. Further, the national government 
recently announced that it would submit a budget to create 
‘rural quotas’ with an obligatory work period for most of the 
80 medical schools in Japan, accommodating 250 new 
students each year. The government explained that these 
rural quotas should be similar to the JMU system 
(ie graduates of the quotas will be obliged to work in their 

home prefectures for 10 years after graduation, including 6 
or 7 years of rural service)20. The JMU graduates account for 
only 0.7% of all physicians in Japan9; therefore, in spite of 
the success of its home prefecture recruiting scheme, the 
impact of JMU on the nation-wide distribution of physicians 
will be small. However, the current reforms of medical 
education will dramatically increase the number of the JMU-
like programs, and may have substantial impact on the 
physician distribution in Japan. As these reforms are recent, 
it is too soon to assess the long-term outcomes. The results 
of this study will be beneficial to medical schools and 
policy- makers who are beginning to establish such systems.

Table 3.  Comparisons between those who settled in home prefectrures after 9-year obligation and those who moved out#

P

Sex
Female
Male 0.004

Age at entrance, mean (SD), y 19.0 ( 0.8 ) 19.0 ( 0.7 ) 0.58
Type of high school

Public
Private 0.06

Academic background of father
University or higher
High school
Junior high school or lower 0.07

Academic background of mother
University or higher
High school
Junior high school or lower 0.05

Academic rank at entrance, mean (SD), highest % 50.3 ( 28.5 ) 48.4 ( 29.8 ) 0.29
Academic rank at graduation, mean (SD), highest % 50.1 ( 28.2 ) 49.8 ( 28.4 ) 0.89
Type of postgraduate training
    University hospital based
    Community hospital based 0.07

Type of practice
    Specialist
    Primary care <0.001

Years after graduation, mean (SD), y 22.9 ( 3.9 ) 23.1 ( 3.7 ) 0.27
Physician/population ratio of home prefecture, mean (SD) 202.9 ( 34.3 ) 209.5 ( 34.4 ) 0.002
#Data are expressed as % unless otherwise indicated.

74.4

30.4
50.0

20.3
78.9

49.3
32.5

25.2

19.8

43.3
26.9

% %

4.51.7

13.5

95.5

86.0

11.8
60.0
21.3

55.7
19.5

17.4

88.6

20.0

11.4

Settlers
N=876

Movers
N=379

36.3
33.4

98.3
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Table 4. Multivariable analysis of factors associated with settlement in home prefectures (n1255)

OR P
Female sex 0.25 0.10 - 0.58 0.001
Age at entrance (10yr increase) 0.97 0.14 - 6.60 0.98
Private high school 0.92 0.61 - 1.38 0.68
Academic background of father
University or higher 0.90 0.63 - 1.27 0.53
High school 1.37 0.95 - 1.98 0.09
Junior high school or lower 1.00

Academic background of mother
University or higher 0.62 0.40 - 0.97 0.034
High school 1.08 0.78 - 1.50 0.66
Junior high school or lower 1.00

Academic rank at entrance (10% rise) 0.98 0.94 - 1.03 0.49
Academic rank at graduation (10% rise) 1.00 0.95 - 1.06 0.89
Postgraduate training at community hospitals 0.76 0.54 - 1.05 0.10
Primary care specialty 1.80 1.35 - 2.39 <0.001
Years after graduation 0.97 0.93 - 1.00 0.08
Physician/population ratio of home prefecture (1SD increase) 0.82 0.71 - 0.94 0.003

95% CI
Home prefecture settlement

The probable reason for women’s high attrition rate is 
marriage. In Japan it is still common for a wife to relocate to 
her husband’s home. It is thus conceivable that a substantial 
number of female JMU graduates who married men from 
other prefectures moved from their home prefectures after 
their obligatory periods. It is also possible that female 
graduates in rural prefectures tend to move out on their own 
volition. Some past studies have indicated that female 
doctors are less likely to practice and live in rural areas than 
are male doctors, and even if they do practice and live there, 
they tend to be less satisfied than male doctors21-23. Further 
studies are needed to analyze the reasons for the gender 
difference in retention rates.

The high retention rate of graduates with primary care 
specialties was within our expectation24-27. This is probably 
due to the nature of primary care, which is more attached to 
the community in which it is delivered than is specialist care. 

Continuity of practice is needed more in primary than in 
specialized care. Primary care physicians thus are more 
likely than specialists to stay in one place once they have 
chosen their practice location. 

The lower retention rate of physicians whose mothers had 
more education was surprising. The reason for the result is 
unknown, but may be related to the assumption that these 
graduates were from families of higher social class. In 
modern Japan, social class and income level is well 
correlated with the educational background of the 
individual28. Members of higher social classes tend to be 
more modernized and westernized in their ethos and 
lifestyle. The physicians whose mothers had a higher 
educational background might, thus, be more individualistic, 
have weaker emotional ties to other family members or 
relatives, and feel less attachment to their home places. 
Further analysis is needed to test this hypothesis.
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There are some limitations to this study. The uniqueness of 
JMU’s obligation system makes interpretation of the results 
of this study difficult. The JMU graduates are required not 
only to return to their home prefectures, but also to work in 
rural areas of the prefecture for 6 or 7 years. The rural 
experience may affect their retention in their home 
prefectures, although it is unknown whether this impact is 
positive or negative. In addition, the ‘going home’ system of 
JMU is binding, but the ‘home quotas’ of most of the other 
medical schools in Japan, and also most of the similar 
programs reported from other countries, are not based on any 
contractual obligation to work in target areas12,13. These 
programs either might or might not be similarly effective in 
retaining their graduates in their target areas, compared with
JMU. Finally, this study focused on in-prefecture (equivalent 
to in-state in USA and Australia) retention of physicians, and 
thus municipality-level (county-level in USA and Australia) 
retention of the physicians is unknown. Past studies have 
revealed that various personal and education factors, such as 
rural background and primary care specialty, influenced the 
retention of physicians in rural areas10,11,29. These findings 
are mostly based on municipality/county-level retention 
studies, and thus cannot be compared directly with the 
results of this study.
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