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Abstract

Purpose

To show practice location of graduates from two Japanese programs to recruit physicians to
rural areas: a regional quota program of medical schools and a prefecture scholarship
program (a prefecture is an administrative geographic division). Graduates of each program

must work in a designated rural prefecture for a fixed period.

Method

A nationwide cohort study was conducted for three groups of subjects graduating between
2014 and 2016: quota graduates without scholarship (quota alone), non-quota graduates with
scholarship (scholarship alone), and quota graduates with scholarship. A questionnaire was
sent via a medical school or prefecture office to each potential subject to collect baseline
individual data, including home prefecture and year of graduation. The data were connected
through physician identification number to the Physician Census 2016 of Ministry of Health,
Labour and Welfare to identify the subjects’ practice location and compared to data for other
physicians in the Census. Comparisons were conducted with Mann-Whitney and chi-square

tests.

Results

The proportion of physicians working in nonmetropolitan municipalities for quota alone
(185/244; 75.8%), scholarship alone (305/363; 84.0%), and quota with scholarship (341/384;
88.8%) was significantly higher than for other physicians (13,299/22,906; 58.1%). Median
population density of the municipalities where subjects worked for quota alone (1,042.4
persons per square kilometer), scholarship alone (613.5), and quota with scholarship (547.4)

was significantly lower than that for other physicians (3,214.0). These disparities increased



with number of years since graduation.

Conclusions
The regional quota and prefecture scholarship programs succeeded in producing physicians

who practiced in rural areas of Japan.



The skewed geographic distribution of physicians and their subsequent shortage in rural areas
is a serious socio-medical problem all over the world. In Japan, recruiting and retaining
physicians in rural areas has long been a key theme of national and prefectural health
policies. A prefecture is an administrative geographic division, similar to a state in the United
States; Japan has 47 prefectures. Examples of the polices are 1-ken-1-idai-seisaku, the policy
of one medical school in each prefecture in the 1970s and 1980s, and the creation of Jichi
Medical University, a special medical school dedicated to producing rural physicians,
founded in 1972.1 Each of these approaches had some effect,>® but the maldistribution of
physicians has largely remained unchanged.*® If anything, it has worsened since 2004 when a
new training system for postgraduate year 1 and year 2 physicians was implemented.®8
Responding to the surge of social demand for physicians, particularly in rural areas, in
cooperation with prefecture governments and medical schools, the national government
created a chiikiwaku, or regional quota program, at some medical schools in 2008. The quota
program had spread to 67 of Japan’s 80 medical schools by the end of 2016.° The number of
entrants to the quota programs has risen to 1,521 per year nationally, accounting for 16.2% of
all medical students in Japan (Figure 1).1%! The regional quota program is one of the largest

and most ambitious ever conducted in Japan to rectify the maldistribution of physicians. 12

1111131

In Japan, medical schools admit high school graduates, and it takes six years for them to
complete their undergraduate medical education. All schools provide a curriculum that
conforms to the “model core curriculum” created by the Ministry of Education, Culture,
Sports, Science and Technology. On graduation, the students take the National License
Examination for Physicians, and if they pass, receive the Physician License from the

Ministry of Health, Labour and Welfare. For two years after obtaining the license, they have



to undergo postgraduate clinical training at a training hospital designated by the Ministry of
Health. Then they proceed to three to five years of specialist training approved by the

Japanese Board of Medical Specialties to obtain a board certification for that specialty.

The size and design of regional quota programs varies among medical schools, but most have
at least one (and usually all) of the following elements: applicants are limited to those with a
geographic background in the prefecture in which the medical school is located; they undergo
a special admission process with emphasis on activity records in the high school, interview
and personal statement (usual admission process is heavily based on test score); they have
more exposure to rural practice in their undergraduate medical education; and upon
graduation they are obliged or expected to work in the prefecture for a certain length of
time.213 Most of the regional quotas are bundled with a scholarship program provided by the
prefecture government, and all entrants receive, as a requirement on admission, the
scholarship for all or part of their six-year undergraduate education. In exchange, they must
work in the prefecture for about 1.5 times the length of the term of the scholarship; usually
one-third to one-half of the obligatory period is for working in rural municipalities in the
prefecture.®1* All prefectures have training hospitals for postgraduate clinical and specialty
training, so theoretically, scholarship recipients can complete their necessary training and do
their obligatory service concurrently. In some quota programs, graduates can practice in rural
areas or in specialties such as obstetrics where physicians are in short supply. In all quota
programs with scholarship, the graduates do not need to pay back the scholarship they
received by completing the obligatory service. Some quota program students are admitted
under separate terms from the prefecture scholarship, and these graduates are expected as a
condition on admission, but not required, to work in the prefecture, including its rural
municipalities.*3% If the quota graduates without the scholarship do not choose to work in the

designated prefecture, they have no payment or penalty.



Apart from scholarship bundled with the regional quotas, many prefectures have their own
scholarship programs. These scholarships are available to students who entered medical
schools through the usual admission process and hope to work somewhere in the prefecture.
The scholarship amount is usually the same as the one offered to quota students with

scholarship, as are the length and obligatory service requirement.31%

Intermediate outcomes of regional quota and prefecture scholarship programs have been
reported. The straight graduation rate (the percentage of students who have finished their six-
year medical program on schedule) of quota students was 89.6% for the class of 2008 and
89.0% for the class of 2009 nationwide, higher than the rate of all the medical school entrants
in those years (85.4% and 84.2%, respectively).® Quota graduates with scholarships were
significantly more likely to pass the National License Examination for Physicians than other
medical graduates in Japan in 2014, 2015, 2016, and 2017 (97.9%, 96.7%, 97.4%, and 94.7%
versus 93.9%, 94.5%, 94.3%, and 91.8%, respectively).'® The percentage of quota graduates
with scholarships who remained in the scholarship contract three years after graduation was

92.2%); the percentage was 89.9% for non-quota graduates with scholarship.®®

Despite these intermediate outcomes, the main outcome of quota and scholarship programs—
whether the graduates are truly working in rural areas—has, to our knowledge, not yet been
reported. We thus have conducted a cohort study following practice location of quota
graduates and scholarship recipients beginning in 2014 when the first class of the quota
entrants (class of 2008) graduated from medical schools. We report their geographic

distribution as of 2016 and compare it to the distribution of other physicians.



Method

Definitions of quota and scholarship students

In this study, a quota student is one whose “geographic background or location of graduated
high schools of applicants are restricted and/or working place or specialty after graduation is
clearly specified.” A scholarship is “given by a prefecture to a medical student which needs
not to be paid back if the student works in designated areas by the prefecture for a certain

period.”

Design and settings

Supplemental Digital Appendix 1, available at [LWW INSERT LINK], presents the design
for the nationwide cohort study conducted by the Japanese Council for Community-based
Medical Education (JCCME)*® from 2014 to 2017. The study consists of three groups of
subjects: quota graduates with scholarship, non-quota graduates with scholarship (scholarship
alone), and quota graduates without scholarship (quota alone). All subjects were physicians
licensed in 2014-2016. All other physicians graduating during the same time period
registered in the Physician Census 2016, Ministry of Health, constitute the comparison group.

Details of this study protocol were previously reported™>*; we offer a summary here.

Every year before the full survey, a pre-survey was conducted. The cohort study office of
JCCME sent a pre-survey questionnaire to all 47 prefectures and all 77 medical schools to
ask which prefectures and medical schools have eligible subjects. The only schools that were
not consulted were Jichi Medical University, National Defence Medical College, and
University of Occupational and Environmental Health because of their unique missions. All

the prefectures and medical schools responded to this pre-survey. Each June, the main survey



was conducted. The cohort office asked each prefecture and medical school to forward a
questionnaire to all prospective study participants. The prefecture then sent the questionnaire
to all quota and non-quota graduates with scholarship from the prefecture; the medical school
sent the questionnaire to all of its quota graduates without scholarship. Each participant then
returned the completed questionnaire to the cohort office, which was registered as the

baseline data at the office. All subjects were newly licensed physicians.*®

The questionnaire for the quota with scholarship group and the scholarship alone group
(Supplemental Digital Appendix 2, available at [LWW INSERT LINK]) asks whether the
participant was admitted to a quota program, physician identification number, name of the
medical school (including identification as public or private), year of graduation, home
prefecture, term of scholarship, length of postgraduate obligation period, and length of rural
service or service in a designated specialty. The questionnaire for the quota without
scholarship group (Supplemental Digital Appendix 3, available at [LWW INSERT LINK])
requests the participant’s physician identification number, medical school (including
identification as public or private), graduation year, home prefecture, and conditions for
admission to the quota program. A pilot questionnaire was administered to quota students at
select medical schools before the study started. The faculty members of the select schools

evaluated the precision of their answers.

The Ministry of Health, Labour and Welfare; the Ministry of Education Culture, Sports,
Science and Technology; and the Association of Japan Medical Colleges supported this study

by requesting the participation of prefectures and/or medical schools.

Follow-up of individual participants

We connected the baseline individual data, through physician identification number, to the



national census data for the Survey of Physicians, Dentists and Pharmacists 2016 (Physician
Census), which is conducted biennially by the Ministry of Health. Under Japanese law, all
licensed physicians must register in the Physician Census, which gathers information on
practice location, type of medical facility, work contents, specialty, and board certification
status. In 2017 we asked the Ministry of Health for individualized data from the Physician
Census of 2016. In 2018 the Ministry forwarded the data with special permission to use the

data for the research.

Among the 319,481 physicians registered in the census, 23,897 who were licensed in 2014—
2016 were extracted and connected to the baseline data. By connecting study participants to
the census data, it was possible to identify the location in which they practiced. In addition,
practice location of non-subjects in the census, i.e., physicians who are neither quota
graduates nor scholarship recipients, were also identified. By doing so we could compare the
geographic distribution between study participants and other physicians in the same

postgraduate years.

Municipality data

Japan has three levels of government: municipal, prefectural, and national. We extracted data
on municipal (city, town, village) populations and land areas in 2015, as the closest years to
the Physician Census, from the National Population Census, published as the Statistical
Observations of Shi, Ku, Machi, Mura 2017 by the Statistics Bureau, Ministry of Internal
Affairs and Communications.'® The physician data was connected to this municipality-based

population data through the municipality code.

To show their rurality, we classified municipalities as “metropolis,” “center city,” “other

city,” and “town/village.” “Metropolis” includes all of the wards (ku) of the ordinance-



designated cities (seirei-shitei-toshi) and 23 special wards of Tokyo (n = 198). “Center city”
includes non-metropolis large cities (chukaku-shi) (n = 54). “Other city” includes non-
metropolis and non-center cities (shi) (n = 716). “Town/village” includes towns (cho) and
villages (son) (n = 928). This classification of municipalities is usually used administratively

based on the Local Autonomy Act.

As another indicator of rurality of municipalities, we classified all municipalities into equal-
size quintiles (from 1 to 5) according to the population density; the cut-off value of
population density was set so that each quintile has 20% of physicians in the Physician
Census. Quintile 1 was the group of municipalities with the lowest population density (most
rural), and quintile 5 was that with highest (most urban). The cut-off value between quintiles
1 and 2 was 612.25 persons per square kilometer, between 2 and 3 was 1,327.45, between 3
and 4 was 4,848.32, and between 4 and 5 was 11,384.65 persons per square kilometer.
Population density, defined as the number of residents divided by land area including both
habitable and non-habitable lands, is a well-established indicator of the rurality or urbanity of

an area.30:343

Statistical analysis

We calculated the proportion of physicians working in each administrative category of
municipalities (metropolis, center city, other city and town/village), among all physicians in
each category. Then the median population density of municipalities in which physicians in
each category (quota with scholarship, quota without scholarship, scholarship alone, and
others) were working was calculated and its interquartile range was evaluated. We also
calculated the proportion of physicians working in each quintile group of municipalities
among all physicians in each category. We conducted all analyses by subdividing physicians

according to their class year.



Comparison of the results between study subjects and “other physicians” was conducted with
Mann-Whitney test for the median population density and with chi-square test for the
proportion of physicians. We regarded P values less than .05 (two-sided test) as statistically
significant. We conducted all statistical analyses using SPSS statistical software, version 21

(IBM-SPSS Japan, Tokyo).

Results

Between 2014 and 2016, all prefectures (n = 47) and medical schools (n = 77) responded to
the pre-survey. Based on the results of the pre-survey for the three years, there were a
cumulative total of 129 prefectures and 70 medical schools with eligible subjects. Among
them, 127 prefectures (98.4%) and 70 medical schools (100%) sent questionnaires to
potential subjects. The number of potential quota alone subjects was 727, of scholarship
alone 1,033, and quota with scholarship 947. Among them, 261 (35.9%), 389 (37.7%), and
402 (42.4%) responded, respectively. Responders whose physician identification numbers
were missing or could not be connected to those in the 2016 Physician Census were excluded.
Therefore, data for 244 (33.6%), 363 (35.1%), and 384 (40.5%) participants were subject to

longitudinal analysis.

START HERE The basic characteristics of respondents are shown in Table 1. Males
outnumbered females, and graduates of public medical schools outnumbered graduates of
private ones. Those in quota programs with scholarship were most and those in quota
programs alone were least represented. Respondents with scholarship alone were slightly
older than those in other categories. The average length of receiving scholarship was 4.9

years for those in scholarship alone, but 5.9 years for those in quota with scholarship.



Consequently the average length of in-prefecture obligatory service was shorter for those in
scholarship alone (6.5 years) than those in quota with scholarship (8.2 years). Within the
obligation period, those in scholarship alone need to serve 2.2 years in rural municipalities of
the prefecture, compared with 3.1 years for those in quota with scholarship. The range of
percentages of those in scholarship alone who served in the prefecture that offered the
scholarship was 78.4%-89.6% (87/111-121/135), while that for those in quota with

scholarship was 90.4%-97.0% (161/178-130/134).

Table 2 shows the percentage of respondents working in each administrative category of
municipalities. The percentages of those working in municipalities other than metropolis for
quota alone (185/244; 75.8%), scholarship alone (305/363; 84.0%) and quota with
scholarship (341/384; 88.8%) were significantly higher than for other physicians
(13,299/22,906; 58.1%). The gaps tended to be larger as the number of years since graduation
increases. Particularly in postgraduate year 3, the proportion in non-metropolitan
municipalities was quite high for quota with scholarship (70/72; 97.2%) compared with quota
alone (36/50; 72.0%), scholarship alone (89/111; 80.2%), and other physicians (3,930/7,233,;

54.3%).

Table 3 shows the median population density of the municipalities in which physicians in
each category worked. The values for those in quota alone (1,042.4), scholarship alone
(613.5), and quota with scholarship (547.4) were significantly lower than for other physicians
(3,214.0). This tendency was unchanged across class years, and the value was lowest for
guota with scholarship participants in any class year. Especially three years after graduation,
that is, the year immediately after postgraduate clinical training, the median population
density of quota with scholarship (366.1) was remarkably lower than the values of other

categories.



The percentages of participants working in each quintile of municipalities sorted according to
population density is shown in Table 4. The percentage of those working in the lowest
population density quintile was 35.7% (87/244) for quota alone, 49.3% (179/363) for
scholarship alone, and 51.6% (198/384) for quota with scholarship, all of which were
significantly higher than for other physicians: 18.8% (4,309/22,906). The greater the time
since graduate, the more remarkable the gaps were. For example in postgraduate year 3, the
percentage those working in the least population-dense municipalities was 65.3% (47/72) for

quota with scholarship and 18.0% (1,299/7,233) for other physicians.

Discussion

Our findings demonstrate that graduates of regional quota and recipients of prefecture
scholarship were more likely to practice in rural areas than graduates of conventional medical
programs in Japan. In particular the rural practice rate for physicians from the quota with
scholarship group was notably higher. These tendencies were most remarkable for physicians
in postgraduate year 3. This is probably because those in postgraduate year 1 and 2 were
completing their clinical training. Postgraduate clinical training in Japan must be conducted
at hospitals that have the approval of the national government. Most of the training hospitals
are large general hospitals located in urban or suburban municipalities. Thus the rural
placement for quota graduates and scholarship recipients actually begins from postgraduate
year 3. But still the rural practice rate in postgraduate years 1 and 2 was higher for quota or
scholarship graduates than for other physicians. So despite the urban-biased clinical training

system, quota or scholarship physicians tended to choose training hospitals in rural areas.

These findings also demonstrate a portion of physicians from quota with scholarship and



those with scholarship alone worked in urban areas. Some were probably under obligatory in-
prefecture service but were not in rural municipalities. As shown in Table 1, the prefectures
permit scholarship recipients to work outside of rural municipalities within their prefectures
for about three years, mainly because some specialty training cannot be completed within
rural hospitals. Others would have temporarily interrupted their obligatory service, which is
also permitted by prefectures for a certain years, or bought out the scholarship contract to

avoid the obligatory work.

Internationally there are many undergraduate medical education programs to produce rural
physicians. For example, the Physician Shortage Area Program (PSAP) at Jefferson Medical
College in the United States, as well as programs at Northern Ontario School of Medicine in
Canada and Flinders University School of Medicine in Australia have their own idiosyncratic
rural medical education schemes.’~1° These programs have increased the probability of their
graduates to practice in rural areas by admitting students with a rural background, exposing
participating students to rural practice during undergraduate education, and encouraging them
to choose family practice. The retention rate in rural locations of graduates of PSAP is
reportedly 79% after 11-16 years in practice.?’ Moreover the Australian government is now
implementing the Integrated Rural Training Pipeline for Medicine (IRTP) initiative in which
training for medical students, junior doctors, and specialists are seamlessly provided within
rural areas.?! These initiatives are different from the Japanese regional quota program in that
they are not combined with scholarship and thus rural service of their graduates is not

mandatory.

Financial incentive programs by a government or by other administrative bodies in exchange
for practicing in rural areas have been reported outside of Japan.?>-2° The National Health

Service Corps (NHSC) managed by the federal government is one of the largest financial



incentive programs in the United States. Medical students who received a scholarship from
the NHSC are required, after becoming a licensed physician, to work at rural health facilities
designated by the NHSC for a timespan equal to that of the scholarship.?® State governments
also manage return-of-service scholarship and/or loan forgiveness programs for medical
students. In addition, both the NHSC and individual states have loan repayment programs for
licensed physicians which require them to work in designated rural areas.?® There are many
such initiatives in the world, and the estimated retention rate of the pooled subjects of these
was reported to be 71% as of 2009.2” However, the regional quota programs in Japan are
different from these other initiatives in that the regional quota combines medical school
admission, undergraduate rural-oriented education, scholarship, and obligatory rural service.
Outcomes of this regional quota program thus may be worth noting by educators and policy
makers in countries where such a comprehensive education-scholarship initiative is

planned.®

We urge future Japanese policies regarding physician supply to be based on the results of this
study. The regional quota program is based on temporary national legislation, and thus will be
substantially revised starting in 2020.13> Whether the quota should be maintained or not is
under discussion by a special committee of the Ministry of Health, Labour and Welfare for
supply of health care professionals.?® Concentration of physicians in urban areas and the
subsequent shortage in rural areas are serious social problems recognized by the population,
health professional bodies, and policy makers.?° There are as yet no ways of ensuring
placement of rural physicians in Japan aside from the regional quota program and Jichi
Medical University. Ending the regional quota will exacerbate the existing maldistribution of
physicians and disrupt not only the health care facilities and population health in rural areas
but also Japanese society as a whole. It should be noted, however, that the overall population

in rural areas is decreasing faster than in urban areas.® The size of regional quotas should be



modified based on this demographic change.

Jichi Medical University is the model of regional quotas. It is the only medical school in
Japan whose mission is specifically to produce rural doctors. It was established in 1972 by
the Ministry of Home Affairs and all 47 prefectures. It takes 2—3 students from each of 47
prefectures (100-110 students in total) every year and fully funds them for all six years of
their undergraduate medical education. In exchange, the graduates are required to work for
medical institutions in their home prefectures for nine years after graduation, including
offering services in rural municipalities for about six years.3}* The proportion of Jichi
Medical University graduates working in rural areas was 13 times higher in under-obligation
period and four times higher in post-obligation period than other physicians.® We cannot
directly compare the rural practice rate between Jichi Medical University and quota graduates
because different studies have different definitions of “rural.”®> We must also keep in mind
that the total amount of prefecture scholarship given to a Jichi Medical University student for
six years is 23 million yen (USD 209,090), which is double the average scholarship amount

for a quota student, at 12.2 million yen (USD 110,909).%-%

This study has several limitations. First, the follow-up period is three years, which is too short
to judge the long-term effectiveness of regional quota and prefecture scholarship programs.
We evaluated recruitment outcomes in this study, but retention outcomes should be assessed
in future studies with a longer observation period. Second participants in this study are only a
portion of quota graduates and scholarship recipients. If the subject selection is biased, their
geographic distribution would not be the same as the distribution of all potential subjects. But
we have sent the questionnaire to almost all the quota graduates and scholarship recipients.
Also the average response rate of potential subjects graduating from private medical schools

(36.0%) didn’t differ significantly from that from public schools (42.3%; P = .571,



independent t-test). The response rate of each prefecture was not significantly correlated with
its population density (Spearman’s correlation coefficient 0.132, P = .378). Accordingly, the
selection bias should be minimal. We also followed up with all the enrolled subjects including
those who bought out the scholarship contract and dropped out from obligatory service, so
bias due to dropping out is negligible. Third, we did not analyze specialty choice of subjects;

this will be done in a future study.

Conclusions

Regional quota and prefecture scholarship programs, particularly the combination of both,
have succeeded in producing physicians who practice in rural areas of Japan. Based on this
finding, we believe that imminent revision of this policy by the national government is

warranted.
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Figure Legends

Figure 1

Number of medical school entrants in Japan, from a study of rural physician placement
programs, 2014-2016. A part of this figure was published previously.'® Data are from
Ministry of Education, Culture, Sports, Science and Technology.** “Quota” indicates students

from regional quota programs and “others” indicates all other, non-quota students.



Table 1

Basic Characteristics of Study Participants, From a Study of Rural Physician Placement Programs in Japan, 2014-2016



Scholarship Quota with
Characteristic Others? Quota alone alone scholarship Total
Sex, no. (%)
Male 15,666 (68.4) 126 (51.6) 246 (67.8) 214 (55.7) 16,252 (68.0)
Female 7,240 (31.6) 118 (48.4) 117 (32.2) 170 (44.3) 7,645 (32.0)
Postgraduate year, no. (%)
1 8,026 (35.0) 92 (37.7) 117 (32.2) 178 (46.4) 8,413 (35.2)
2 7,647 (33.4) 102 (41.8) 135 (37.2) 134 (34.9) 8,018 (33.6)
3 7,233 (31.6) 50 (20.5) 111 (30.6) 72 (18.8) 7,466 (31.2)
Age, average (SD) 27.8 (3.3) 26.7 (2.5) 28.6 (5.0) 26.3 (2.3) 27.8 (3.3)
Medical school, no (%)
Public -- 213 (87.3) 309 (85.6) 350 (91.4) 872 (88.3)
Private -- 31(12.7) 52 (14.4) 33 (8.6) 116 (11.7)
Funded years, average (SD)° -- -- 4.9 (1.6) 5.9 (0.5) 4.1 (2.6)
Obligation years including permitted -- -- 9.0 (3.3) 10.7 (2.7) 9.9(3.2)
interruption, average (SD)°
Obligation years, average (SD)° -- -- 6.5 (2.6) 8.2 (1.9) 7.3(2.4)
Years of rural service, average (SD)° -- -- 2.2 (2.7) 3.1(2.9) 2.7 (2.8)
Those working in contracted
prefecture, no. (%)°
PGY1 -- -- 102 (87.2) 161 (90.4) 264 (89.2)
PGY2 -- -- 121 (89.6) 130 (97.0) 251 (93.3)
PGY3 -- -- 87 (78.4) 67 (93.1) 154 (84.2)

Abbreviations: SD indicates standard deviation; PGY, postgraduate year.



4Data on “others” were derived from Physician Census, Ministry of Health Labour and Welfare.
bInformation on medical school were unavailable for “others.”
¢Scholarship-related information did not exist for “quota alone” and “others.”



Table 2

Percentage of Participants Working in Each Administrative Category of Municipalities, From a Study of Rural Physician Placement
Programs in Japan, 2014-2016



PGY1

Others 256 (3.2) 3,024 (37.7) 1,595 (19.9%) 3,151 (39.3) 8,026 (100.0) --
Quota alone 2(2.2) 34 (37.0) 31 (33.7) 25 (27.2) 92 (100.0) .006
Scholarship alone 6 (5.1) 71 (60.7) 24 (20.5) 16 (13.7) 117 (100.0) <.001
Quota with scholarship 12 (6.7) 101 (56.7) 45 (25.3) 20 (11.2) 178 (100.0) <.001
Total 276 (3.3) 3,230 (38.4) 1,695 (20.1) 3,212 (38.2) 8,413 (100.0) -
PGY2
Others 227 (3.0) 2,808 (36.7) 1,459 (19.1) 3,153 (41.2) 7,647 (100.0) --
Quota alone 7 (6.9) 31 (30.4) 44 (43.1) 20 (19.6) 102 (100.0) <.001
Scholarship alone 8 (5.9) 87 (64.4) 20 (14.8) 20 (14.8) 135 (100.0) <.001
Quota with scholarship 4 (3.0) 84 (62.7) 25 (18.7) 21 (15.7) 134 (100.0) <.001
Total 246 (3.1) 3,010 (37.5) 1,548 (19.3) 3,214 (40.1) 8,018 (100.0) --
PGY3
Others 284 (3.9) 2,356 (32.6) 1,290 (17.8) 3,303 (45.7) 7,233 (100.0) --
Quota alone 1(2.0) 19 (38.0) 16 (32.0) 14 (28.0) 50 (100.0) .02
Scholarship alone 6 (5.4) 62 (55.9) 21 (18.9) 22 (19.8) 111 (100.0) <.001
Quota with scholarship 3(4.2) 48 (66.7) 19 (26.4) 2 (2.8) 72 (100.0) <.001
Total 294 (3.9) 2,485 (33.3) 1,346 (18.0) 3,341 (44.7) 7,466 (100.0) -
Total
Others 767 (3.3) 8,188 (35.7) 4,344 (19.0) 9,607 (41.9) 22,906 (100.0) --




Quota alone 10 (4.1) 84 (34.4) 91 (37.3) 59 (24.2) 244 (100.0) <.001

Scholarship alone 20 (5.5) 220 (60.6) 65 (17.9) 58 (16.0) 363 (100.0) <.001
Quota with scholarship 19 (4.9) 233 (60.7) 89 (23.2) 43 (11.2) 384 (100.0) <.001
Total 816 (3.4) 8,725 (36.5) 4,589 (19.2) 9,767 (40.9) 23,897 (100.0) --

Abbreviation: PGY indicates postgraduate year.

aMetropolis: wards of the ordinance-designated cities and 23 special wards of Tokyo (n = 198); Center city: non-metropolis large cities (n = 54);
Other city: non-metropolis and non-center cities (n = 716); Town/village: towns and villages (n = 928).

bChi-square test comparing with “others.”



Table 3

Median Population Density of Municipalities in Which Each Group of Participants Worked, From a Study of Rural Physician

Placement Programs in Japan, 2014-2016

Category No. Median IQR P value?
PGY1

Others 8,026 2,949.1 734.0 - 8,587.3

Quota alone 92 1,074.8 454.2 — 4,668.4 <.001

Scholarship alone 117 613.5 335.7-1,159.0 <.001

Quota with scholarship 178 693.4 306.6 — 1,450.0 <.001
PGY2

Others 7,647 3,214.0 796.8 — 8,922.8

Quota alone 102 928.2 437.3 - 3,854.0 <.001

Scholarship alone 135 665.7 308.8 -1,091.3 <.001

Quota with scholarship 134 500.8 265.2 —1,182.6 <.001
PGY3

Others 7,233 3,462.6 855.6 — 9,796.2

Quota alone 50 863.9 346.2 — 4,868.0 <.001

Scholarship alone 111 443.0 275.4—-1,127.6 <.001

Quota with scholarship 72 366.1 273.9-951.7 <.001
Total

Others 22,906 3,214.0 796.8 — 8,922.8




Quota alone 244 1,042.4 452.3-4,032.4 <.001

Scholarship alone 363 613.5 316.6 —1,127.6 <.001

Quota with scholarship 384 547.4 275.4 - 1,189.7 <.001

Abbreviations: IQR indicates interquartile range; PGY, postgraduate year.
aMann-Whitney test comparing with "others."



Table 4

Percentage of Participants Working in Each Quintile of Municipalities, According to Population Density, From a Study of Rural
Physician Placement Programs in Japan, 2014-2016



PGY1

Others 1,585 (19.7) 1,685 (21.0) 1,577 (19.6) 1,691 (21.1) 1,488 (18.5) 8,026 (100.0)
Quota alone 27 (29.3) 26 (28.3) 16 (17.4) 14 (15.2) 9(9.8) 92 (100.0) 017
Scholarship alone 56 (47.9) 39 (33.3) 10 (8.5) 8 (6.8) 4(3.4) 117 (100.0) .001
Quota with scholarship 83 (46.6) 48 (27.0) 28 (15.7) 15 (8.4) 4(2.2) 178 (100.0) .001
Total 1,751 (20.8) 1,798 (21.4) 1,631 (19.4) 1,728 (20.5) 1,505 (17.9) 8,413 (100.0)

PGY?2
Others 1,425 (18.6) 1,530 (20.0) 1,598 (20.9) 1,577 (20.6) 1,517 (19.8) 7,647 (100.0)
Quota alone 39 (38.2) 22 (21.6) 19 (18.6) 18 (17.6) 4 (3.9) 102 (100.0) .001
Scholarship alone 63 (46.7) 45 (33.3) 19 (14.1) 6 (4.4) 2 (1.5) 135 (100.0) .001
Quota with scholarship 68 (50.7) 36 (26.9) 16 (11.9) 6 (4.5) 8 (6.0) 134 (100.0) .001
Total 1,595 (19.9) 1,633 (20.4) 1,652 (20.6) 1,607 (20.0) 1,531 (19.1) 8,018 (100.0)

PGY3
Others 1,299 (18.0) 1,326 (18.3) 1,511 (20.9) 1,518 (21.0) 1,579 (21.8) 7,233 (100.0)
Quota alone 21 (42.0) 7 (14.0) 9 (18.0) 11 (22.0) 2 (4.0) 50 (100.0) .001
Scholarship alone 60 (54.1) 24 (21.6) 6 (5.4) 8(7.2) 13 (11.7) 111 (100.0) .001
Quota with scholarship 47 (65.3) 19 (26.4) 4 (5.6) 1(1.4) 1(1.4) 72 (100.0) .001
Total 1,427 (19.1) 1,376 (18.4) 1,530 (20.5) 1,538 (20.6) 1,595 (21.4) 7,466 (100.0)

Total
Others 4,309 (18.8) 4,541 (19.8) 4,686 (20.5) 4,786 (20.9) 4,584 (20.0) 22,906 (100.0)
Quota alone 87 (35.7) 55 (22.5) 44 (18.0) 43 (17.6) 15 (6.1) 244 (100.0) .001



Scholarship alone 179 (49.3) 108 (29.8) 35 (9.6) 22 (6.1) 19 (5.2) 363 (100.0) <.001

Quota with scholarship 198 (51.6) 103 (26.8) 48 (12.5) 22 (5.7) 13 (3.4)% 384 (100.0) <.001

Total 4,773 (20.0) 4,807 (20.1)  4,813(20.1) 4,873 (20.4) 4,631 (19.4) 23,897 (100.0)

Abbreviation: PGY indicates postgraduate year.
8Quintile 1 <612.25; Quintile 2 < 1,326.45; Quintile 3 < 4,848.32; Quintile 4 < 11,384.65; Quintile 5> 11,384.66 people per square kilometer.
PChi-square test comparing with “others.”



