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Abstract
Background  In Japan, local governments have rural clinics designated for areas without physicians (RCDA) to secure 
physicians for rural medical care. Moreover, a medical policy of dispatching physicians between the RCDA and core 
hospitals for rural areas (CHRA) exists. This study aimed to assess the actual situation of physician migration from 
RCDAs and those who migrated, and examine the factors associated with their migration.

Methods  This retrospective cohort study used biennial national physicians’ survey data from 2012 to 2018. It targeted 
physicians who worked at RCDAs in 2012 and participated in all four surveys (n = 510). The physicians were divided 
into two groups. One group consisted of physicians who worked continuously at the RCDA over the four study 
periods (retained physicians, n = 278), and the other included physicians who migrated to other institutions midway 
through the study period (migrated physicians, n = 232). We tracked the types of facilities where RCDA physicians 
worked from 2012 to 2018, also examined the factors associated with their migration.

Results  Among physicians from RCDAs who migrated to other institutions (n = 151) between 2012 and 2014, many 
migrated to hospitals (n = 87/151, 57.6%), and some migrated to CHRA (n = 35/87, 40.2%). Physicians in their 40s 
(Hazard ratio 0.32 [95% CI 0.19–0.55]), 50s (0.20 [0.11–0.35]), and over 60 years (0.33 [0.20–0.56]) were more likely 
to remain at RCDAs. Changes in their area of practice (1.82 [1.34–2.45]) and an increase in the number of board 
certifications held by physicians between 2012 and 2018 (1.50 [1.09–2.06]) were associated with migration.

Conclusions  Many migrating physicians choose to work at hospitals after migrating from RCDAs. It was seemed 
that the physician dispatch system between RCDA and CHRA has been a measure to secure physicians in rural areas. 
Young age, obtaining board certification, and changes in areas of practice were associated with physician migration 
from RCDAs.
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Introduction
Physicians are typically present in large numbers in urban 
areas. There is an urgent need to reduce the disparity in 
physician distribution across urban and rural areas and 
secure physicians in rural areas [1–3]. Many countries 
are trying to secure physicians in rural areas by providing 
incentives such as job placements and scholarships [4–6]. 
Moreover, only a few physicians continue to work in rural 
areas for a long time. So, strategies that retain physicians 
in rural areas must be implemented [7, 8].

In Japan, each prefecture has formulated medical 
plans to ensure rural medical care [9, 10]. These plans 
have established rural clinics designated for areas with-
out physicians (RCDA, Hekichi-shinryojo in Japanese) 
[9, 11]. RCDAs have been established in areas with a 
population of 1,000 or more, where residents live within 
approximately a 4  km radius of the central community 
and require more than 30  min to reach major medical 
institutions, even with ordinary transportation [9, 11]. 
Japan does not have a gatekeeper system with primary 
care physicians [12], but patients typically visit a clinic 
first [13]. RCDAs are essential, as residents in these areas 
often find it difficult to visit other medical institutions. 
As of April 1, 2020, Japan had 1,113 RCDAs, but only 
554 of these had regular physicians [14]. Moreover, 631 
regular physicians were working at RCDAs [14]. Based 
on the medical plan, physicians are dispatched to RCDAs 
from core hospitals for rural areas (CHRA; Hekichi-
iryo-kyoten-byoin in Japanese) [9]. CHRAs, designated 
by each prefecture, are required to send physicians to 
RCDAs to provide mobile medical care to rural residents 
[9, 15]. Although a dispatch system for physicians exists, 
the strategies for recruiting physicians for RCDAs vary 
by prefecture, and physicians’ backgrounds vary widely 
[16]. For example, Jichi Medical University (JMU) was 
established by national and local governments to secure 
physicians for rural medical care, with their graduates 
receiving tuition exemption after completing a nine-year 
compulsory service period, including several years of 
rural service [17]. According to prefectural medical plans, 
these physicians can work in RCDAs during their manda-
tory service period. Physicians trained through scholar-
ship programs from medical universities other than JMU 
can also fulfill their compulsory service in rural areas [6]. 
Physicians from medical educational institutions, includ-
ing university hospitals, can be sent to RCDAs [18]. In 
other cases, the local government recruited physicians to 
the local RCDA.

Many RCDAs have limited medical resources, are 
located in rural areas, and are often staffed by solo practi-
tioners [19]. Previous studies have reported that the fac-
tors that lead to the retention of physicians in rural areas 
are age, rural background, family or primary care physi-
cians, multi-specialty rotation for postgraduate training, 

and administrative position [20–24]. These studies 
focused on physicians working in rural areas [20–23]. 
In this study, we focused on physicians in RCDAs, not 
just those in rural areas. They also played distinct roles 
in rural medical care. Understanding the retention and 
migration patterns of these physicians is essential when 
considering strategies for securing physicians in rural 
areas. This retrospective cohort study used data from 
national physician surveys conducted biennially from 
2012 to 2018 to identify the actual migration patterns of 
physicians from RCDAs to other institutions and the dif-
ferences in attributes between physicians who migrated 
and those who remained in RCDAs. We also explored 
factors associated with their retention and migration 
from RCDAs.

Methods
In Japan, the Ministry of Health, Labour and Welfare 
(MHLW) conducts a national survey titled “The Survey of 
Physicians, Dentists, and Pharmacists” (before 2016) or 
“The Statistics of Physicians, Dentists and Pharmacists” 
(since 2018), and according to the Medical Practitioners 
Act, every physician must declare their status every two 
years [25–28]. In this retrospective cohort study, we used 
the national survey guide, which was not specifically 
created for this study [25–28], analyzing data from four 
surveys conducted between 2012 and 2018. We sought 
permission from the MHLW to analyze parts of these 
surveys for research purposes, following procedures set 
out in the statistics act (approval dates: September 29, 
2021, and November 15, 2021). The sample size for this 
study was determined by the number of respondents to 
the national survey. While the survey’s response rate has 
not been made public by the MHLW, it is estimated to be 
approximately 90% [29].

The survey data included registration number, sex, 
age, place of work, area of practice, and board certifica-
tion status. All physicians provided their registration 
numbers, which were then anonymized by our research 
group by assigning unique identifiers. We established 
a cohort dataset using these numbers to track physi-
cians during the study period. Exclusion criteria encom-
passed physicians who did not respond to questions 
regarding sex, age, place of work, or board certifica-
tion status. Our study targeted physicians who worked 
at the RCDAs in 2012 and participated in all four sur-
veys. First, we extracted data on the physicians regis-
tered in all four surveys from 2012 to 2018 (n = 246,585). 
We excluded physicians who did not respond to survey 
questions about their place of work (n = 2,479), resulting 
in a total of 244,106 physicians’ responses (80.5% of the 
303,268 physicians who participated in the 2012 survey). 
Of these, none were missing data on sex, age, or board 
certification status. Next, the physicians were categorized 
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according to their medical institutions. The institutions 
were categorized into clinics, medical education insti-
tutions (universities with medical schools or their affili-
ated institutions), hospitals (excluding hospitals affiliated 
with medical education institutions), healthcare facilities 
for older people requiring long-term care, other types of 
institutions, and others, according to the type of institu-
tion in the survey data.

Regarding the types of institutions in the survey data, 
RCDAs were included in the clinical classification, and 
CHRAs were included in the hospital classification. Clas-
sification of RCDAs and CHRAs was performed by cre-
ating and using a text reference program that matched 
the facility names in the physicians’ survey data with the 
RCDA names in the data published by the MHLW (as of 
April 1, 2020) [14]. Using this procedure, we estimated 
that 510 physicians worked at RCDAs in 2012, and the 
number of RCDAs in which these physicians worked 
was 442. It was considered a solo practice if an RCDA 
had only one registered physician. We then divided the 
data of physicians who worked in the RCDAs into two 
groups. One group consisted of physicians who worked 
at the RCDA throughout the four study periods (retained 
physicians, n = 278), and the other group included physi-
cians who migrated to another type of institution midway 
through the study period (migrated physicians, n = 232). 
We then compared the physicians’ attributes. We also 
explored the factors associated with physician migration 

from RCDAs. Furthermore, we charted the types of facil-
ities where RCDA physicians worked from 2012 to 2018.

The areas of practice and board certification were clas-
sified into three categories (internal medicine, surgery, 
and others), as shown in Table  1, following a previous 
report [30]. The institutions that did not have an area 
of practice (e.g., health care facilities for older people 
requiring long-term care) and cases where the area of 
practice was unknown or remained unanswered in the 
survey were included in the “others” category (number of 
unknown responses or remained unanswered regarding 
area of practice: none in 2012; n = 22 in 2018). Since 2018, 
the MHLW has defined board certifications by general 
areas (Table 1) [31]. Before 2018, academic societies with 
boards and multiple board certifications in general fields 
were recognized [31]. Board certifications for psychia-
try were not included in the 2012 survey, and laboratory 
medicine and general practice were not included in the 
statistics from 2012 to 2018. General practice was certi-
fied by the board of directors after the research period; 
therefore, there were no certified individuals during the 
research period. We compared physicians’ areas of prac-
tice categories in 2012 and 2018. If those categories were 
different, it was classified as “changes in area of prac-
tice.” We also compared the number of board certifica-
tions held by each physician in the general area in 2012 
and 2018. The number of board certifications in general 
regions held by the physicians in 2012 and 2018 was clas-
sified as “increase,” “no change,” and “decrease.”

Additionally, we considered physicians who were not 
certified in the general area in 2012 but had at least one 
certification in the general area in 2018 as new board 
certification holders. The data were anonymized. If the 
number of physicians aggregated was under 10, the table 
marked it as “<10” to prevent individual identification.

Statistical analysis
Data were expressed as percentages if they were categori-
cal variables or medians (interquartile range, IQR) if they 
were continuous variables. Categorical variables were 
analyzed using the chi-square or Fisher test and continu-
ous variables using the Mann-Whitney test. When chi-
square analysis revealed significant differences, residual 
analysis was performed. A multivariate Cox regression 
analysis was used to determine the factors associated 
with migration from RCDAs. The outcome was migra-
tion from the first RCDA. Exposures included the area of 
practice, board certification status, and solo practice. The 
covariates included in the multivariate Cox regression 
analysis were sex (male or female), age (categorized as 
20s, 30s, 40s, 50s, and over 60), area of practice (catego-
rized as internal medicine, surgery, or others), change in 
location of practice (“no change” or “change”), difference 
in the number of board certifications held by physicians 

Table 1  Classification of board certifications or area of practice
Internal medicine Surgery General areas
Internal Medicine Surgery General Internal 

Medicine
Respiratory Medicine Pulmonary Surgery Surgery
Cardiology Cardiovascular Surgery Pediatrics
Gastroenterology Breast Surgery Obstetrics and 

Gynecology
Nephrology Tracheoesophageal 

Surgery
Orthopedics

Neurology Gastroenterological 
Surgery

Neurosurgery

Diabetes Medicine Anal Surgery Ophthalmology
Metabolic Medicine Pediatric Surgery Otorhinolaryngology
Hematology Acute Medicine
Allergy Anesthesiology
Rheumatology Dermatology
Infectious Diseases Urology
Psychosomatic 
Medicine

Plastic Surgery

Radiology
Pathology
Rehabilitation
Psychiatry
Laboratory Medicine
General Practice
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in general areas between 2018 and 2012 (categorized 
as “no change”, “decreased”, or “increased”), and prac-
tice status (“group” or “solo practice”). This selection of 
covariates was determined by our research group based 
on factors that were significant at the P < 0.05 level in the 
comparison of the two groups, including sex and age. For 
the analysis, we used the forced entry method.

Additionally, since this study targeted physicians who 
participated throughout the study period, no physicians 
were lost to follow-up. We tracked the physicians for 
up to six years. Results are reported as adjusted hazard 
ratios (HR) with 95% confidence intervals (CI). IBM SPSS 
version 28.0 (IBM, Tokyo, Japan) was used for all the sta-
tistical analyses. The significance level was set at 5% for 
all analyses.

Results
Migration of physicians from RCDAs
The migration of physicians working at the RCDAs in 
2012 is shown via a flow chart in Fig. 1. The number of 
physicians who did not migrate from RCDAs in each sur-
vey year was 359/510 (70.4%) in 2014, 300/359 (83.6%) 
in 2016, and 285/316 (90.2%) in 2018. When physicians 
from RCDAs migrated to other institutions (n = 151) 
between 2012 and 2014, many migrated to hospitals 
(n = 87, 57.6%); other hospitals (n = 52, 34.4%), or CHRAs 
(n = 35, 23.2%). Among the physicians who migrated in 
each survey year, the number of physicians who migrated 
to CHRAs was 35/151 (23.2%) in 2014 and 12/59 (20.3%) 
in 2016. The number of physicians in 2018 was not cal-
culated because it < 10. Of the retained physicians, 25 

(8.9%) were transferred between various RCDAs at least 
once.

Comparison between retained and migrated physicians
A comparison of the attributes of the retained and 
migrated physicians is shown in Table  2. In 2012, the 
median age of RCDA physicians was 51 years (IQR 
37–60). The median age in 2012 was significantly higher 
for retained physicians (54 [IQR 48–63]) than for 
migrated physicians (38 [IQR 31–56] years) (P < 0.01; 
not stated in the table). In age distribution, a signifi-
cantly higher proportion of retained physicians were in 
their 40s (retained physicians: 21.9% vs. migrated phy-
sicians: 14.2%), 50s (39.2% vs. 12.1%), and over 60 years 
(30.9% vs. 19.0%) compared to migrated physicians. The 
retained physicians had a significantly higher propor-
tion of those who practiced internal medicine (88.5%) 
than the migrated physicians (82.3%). For the change in 
the number of board certifications held by physicians, 
the proportion of “no change” status was significantly 
higher among retained physicians (91.0%) than among 
the migrated physicians (67.2%). The retained physicians 
(4.7%) had a significantly lower proportion of “increase” 
in board certifications than migrated physicians (29.3%). 
The proportion of “new board certification holders” was 
significantly lower among retained physicians (4.3%) than 
among migrated physicians (28.4%). In descending order, 
the new board certification holders for the migrating 
physicians were internal medicine, surgery, pediatrics, 
orthopedics, and acute medicine. The percentage of phy-
sicians who changed their practice area was significantly 
lower among the retained physicians (5.8%) than among 

Fig. 1  Flow chart showing RCDA physicians’ migration patterns in 2012
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the migrated physicians (31.5%). Among the migrated 
physicians, the most common pattern of changing prac-
tice areas was from internal medicine to areas other than 
internal medicine and surgery for 50 physicians (68% of 
the 73 physicians changed their practice areas). The pro-
portion of solo-practicing physicians was significantly 
higher among retained physicians (82.0%) than among 
migrated physicians (71.1%).

Factors associated with RCDA physicians’ retention and 
migration
Table  3 shows the factors associated with physician 
retention and migration at RCDAs. Physicians in their 
40s (0.32 [0.19–0.55]), 50s (0.20 [0.11–0.35]), and over 60 
years of age (0.33 [0.20–0.56]) showed a higher likelihood 
of staying in RCDAs. Conversely, increase in the number 
of board certifications (1.50 [1.09–2.06]) and changes in 
physicians’ areas of practice (1.82 [1.34–2.45]) were asso-
ciated with a higher likelihood of migration.

Discussion
Our study provides insights into the migration patterns 
among RCDA physicians and the factors associated 
with migration from RCDAs. Covering approximately 
80% of regular physicians, estimated based on nationally 
published data on RCDA [14], our research depicts the 
migration situation within Japanese RCDAs. Further-
more, the results reveal previously undocumented desti-
nations for these migrating physicians, providing deeper 
insights into the drivers of physician mobility [21, 31].

Our study showed that some of physicians from the 
RCDAs were transferred to CHRAs. Approximately 20% 
of the physicians who migrated from RCDAs were trans-
ferred to CHRAs. When a CHRA sends physicians to an 
RCDA, the number of times a physician is dispatched is 
standardized (at least 12 times per year), although regula-
tions regarding the dispatch period are not specific [15]. 
Furthermore, it is up to each RCDA to request hospitals 
to send physicians. Our results suggest that the transfer 

Table 2  Comparison of attributes between retained and migrated physicians
Total physicians
n = 510

Migration
n = 232

Retention
n = 278

P-
value

Male, n (%) 466 (91.4) 206 (88.8) 260 (93.5) 0.06
Age (years) a

  20s 29 (5.7) 28 (12.1) 1 (0.4) < 0.01
  30s 120 (23.5) 99 (42.7) 21 (7.6)
  40s 94 (18.4) 33 (14.2) 61 (21.9)
  50s 137 (26.9) 28 (12.1) 109 (39.2)
  over 60 130 (25.5) 44 (19.0) 86 (30.9)
Area of practice a, n (%)
  Internal Medicine 437 (85.7) 191 (82.3) 246 (88.5) 0.03
  Surgery 22 (4.3) < 10 (-) 13 (4.7)
  Others 51 (10.0) 32 (13.8) 19 (6.8)
Board certificated physician in general areas a, n (%) 78 (15.3) 36 (15.5) 42 (15.1) 0.90
  Top3
  Internal Medicine 24 (30.8 c) 11 (30.6 c) 13 (31.0 c) 0.97
  Surgery 21 (26.9 c) < 10 (-) 13 (31.0 c) 0.49
  Orthopaedics < 10 (-) < 10 (-) < 10 (-) 0.73
Difference between the number of board certification by each physician in 2018 
and the number in 2012, n (%)
  No change 409 (80.2) 156 (67.2) 253 (91.0) < 0.01
  Decrease 20 (3.9) < 10 (-) 12 (4.3)
  Increase 81 (15.9) 68 (29.3) 13 (4.7)
New board certification holders, n (%) 78 (15.3) 66 (28.4) 12 (4.3) < 0.01
  Top3 b

  Internal Medicine 50 (64.1 d) 40 (60.6 d) 10 (83.3 d) 0.13
  Surgery < 10 (-) < 10 (-) 0 (0) 0.59
  Pediatrics < 10 (-) < 10 (-) 0 (0) 1.00
  Orthopaedics < 10 (-) < 10 (-) 0 (0) 1.00
  Acute Medicine < 10 (-) < 10 (-) 0 (0) 1.00
Physicians who changed area of practice between 2012 and 2018, n (%) 89 (17.5) 73 (31.5) 16 (5.8) < 0.01
Solo practice a, n (%) 393 (77.1) 165 (71.1) 228 (82.0) < 0.01
a As of 2012. b Number of physicians with board certification of surgery was larger than that of pediatrics, orthopaedics and acute medicine. The number of physicians 
with board certifications in pediatrics, orthopaedics, and acute medicine was the same. c Percentage of board certified physicians. d Percentage of newly board 
certified physicians
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of physicians between CHRAs and clinics was recognized 
at a specific rate and that there were some physicians 
whose dispatch period was a few years. The physician dis-
patch system between the RCDA and the CHRA seemed 
to be a useful measure to secure physicians in rural areas.

Previous studies have shown that young age is asso-
ciated with migration from rural areas [20, 21]. These 
findings are consistent with those of the present study. 
In addition, our findings suggest that one of the reasons 
for younger physicians’ migration is associated with the 
timing of acquiring their board certification. In our study, 
many physicians migrated to hospitals after their tenure 
at RCDAs, following which they acquired board certifi-
cations. Typically, early-career physicians undergo train-
ing at designated hospitals to obtain board certification 
[22, 32–34]; therefore it is common for young physi-
cians to migrate from RCDAs to hospitals for this pur-
pose. Another reason for migration could be that JMU 
graduates and other scholarship-trained physicians must 
practice in rural areas for approximately 3–5 years as a 

compulsory service [17]. These young physicians work 
in RCDAs to fulfill their mandatory service obligations. 
Furthermore, factors related to social environments, such 
as the educational needs of their children may also influ-
ence the migration decisions of these physicians [35].

Our results can be beneficial in developing strategies to 
retain physicians in rural clinics that support rural medi-
cal care, not only in Japan but also worldwide [36]. Phy-
sicians under 40 years of age working in rural areas are 
more likely to migrate to urban areas or other areas [37, 
38]. Young physicians may find acquiring board certifica-
tions more critical than extending their time in RCDAs. 
In designing the careers of young physicians, it may be 
essential to determine whether the timing of compulsory 
service in rural areas before or after acquiring board cer-
tification impacts retention. Further research is required 
to assess the impact of physicians’ work experience with 
RCDAs on their subsequent practice locations and career 
trajectories. Beyond long-term retention strategies, 
policymakers should consider implementing a rotation 
mechanism for physicians to ensure adequate cover-
age in RCDAs. Recently, a career development program 
for scholarship-trained physicians in Japan was intro-
duced; this program is anticipated to provide ongoing 
support and planned placements for these physicians in 
rural settings, including RCDAs, while also facilitating 
career advancement opportunities such as their prospect 
of board certification while serving in rural areas [39]. 
Establishing a clear career progression for physicians in 
RCDAs could alleviate young physicians’ concerns about 
potential delays in obtaining board certification owing to 
RCDA postings, thereby leading to a smoother rotation 
of physicians within RCDAs.

The proportion of physicians who changed from their 
area of practice in internal medicine to areas other 
than internal medicine and surgery was higher among 
migrated physicians. Physicians in areas of practice other 
than internal medicine and surgery (e.g., radiology, anes-
thesiology, and acute medicine) have a tendency to work 
in urban areas [40]. Our results also showed that physi-
cians not specializing in internal medicine were required 
to provide internal medicine care at RCDAs. Owing to 
the shortage of physicians in RCDAs, there may have 
been cases in which physicians’ board certifications and 
their actual practice areas differed.

Limitations
Our study has several limitations. First, the reasons 
physicians work in RCDAs and their migration needed 
clarification. Future research, possibly incorporating 
interviews or surveys that directly inquire about reasons 
for migration, such as the pursuit of certifications, is nec-
essary. Second, because the statistical survey was con-
ducted every two years, transfers made in less than two 

Table 3  Factors associated with physicians’ migration from 
RCDAs

Retention rate, 
n (%)

Adjusted HR 
(95% CI) b

P-
value

Sex
  Male 260/466 (55.8) 1 [reference]
  Female 18/44 (40.9) 0.99 (0.65–1.51) 0.96
Age (years) a

  20s 1/29 (3.4) 1 [reference]
  30s 21/120 (17.5) 0.88 (0.58–1.35) 0.56
  40s 61/94 (64.9) 0.32 (0.19–0.55) < 0.01
  50s 109/137 (79.6) 0.20 (0.11–0.35) < 0.01
  Over 60 86/130 (66.2) 0.33 (0.20–0.56) < 0.01
Area of practice
  Internal Medicine 246/437 (56.3) 1 [reference]
  Surgery 13/22 (59.1) 0.83 (0.41–1.69) 0.62
  Others 19/51 (37.3) 1.08 (0.73–1.59) 0.70
Difference in the num-
ber of board certifica-
tions between 2018 and 
2012
  No change 253/409 (61.9) 1 [reference]
  Decreased 12/20 (60.0) 1.24 (0.59–2.61) 0.57
  Increased 13/81 (16.0) 1.50 (1.09–2.06) 0.01
Change in the area of 
practice
  No change 262/421 (62.2) 1 [reference]
  Change 16/89 (18.0) 1.82 (1.34–2.45) < 0.01
Practice status
  Group 50/117 (42.7) 1 [reference]
  Solo 228/393 (58.0) 0.80 (0.60–1.07) 0.13
Abbreviations: CI, confidence interval; HR, hazard ratio; RCDA, rural clinics 
designated for areas without physicians. a As of 2012. b Adjusted for sex, age, 
area of practice, changes in the number of board certifications held by each 
physician, changes in physician’s area of practice, and practice status
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years were unknown. Therefore, the actual number of 
physicians who migrated could be higher than reported, 
as the survey may have included physicians who migrated 
from RCDAs and subsequently returned within two 
years. Third, the year of the national survey differed from 
the year of public data collection for the RCDAs. The 
RCDAs identified in this study may have included clin-
ics not designated as RCDAs at the time of the national 
survey and may have excluded clinics that lost their des-
ignation post-survey. Fourth, the non-respondents likely 
included physicians working in RCDAs, potentially lead-
ing to an underestimation of the number of RCDA phy-
sicians in this study. However, the numbers of RCDAs 
and regular physicians have not changed substantially 
in recent years (RCDAs, n = 1,126; regular physicians in 
RCDAs, n = 653, as of April 2023) [41]. Despite these lim-
itations, our results are considered to adequately repre-
sent the actual situation of RCDAs in Japan.

Conclusions
Many physicians choose to work at hospitals after migrat-
ing from RCDAs. The physician dispatch system between 
RCDAs and CHRAs seemed to be a measure for securing 
doctors in rural areas. Young age, board certification, and 
changes in areas of practice were associated with physi-
cians’ migration from the RCDA. The results suggest that 
younger physicians initially worked in RCDAs and sub-
sequently migrated to hospitals with intention of acquir-
ing board certification in their chosen specialties. Further 
research is required to understand the effects of physi-
cians’ work experience with RCDAs on their subsequent 
practice locations and careers.

Abbreviations
CI	� confidence interval
CHRA	� Core hospitals for rural areas
IQR	� Interquartile range
HR	� Hazard ratio
JMU	� Jichi Medical University
MHLW	� Ministry of Health, Labour and Welfare
RCDA	� rural clinics designated for areas without physicians

Acknowledgements
We thank Dr. Eiji Satoh (Professor, Department of Architecture and Urban 
Design, School of Regional Design, Utsunomiya University) for assistance in 
creating a program for the classification of institutions and the classification of 
institutions in the survey data.

Author contributions
HT conceived the study, performed the analysis, and drafted the manuscript. 
KK and SK interpreted the data and revised the manuscript. KK and SK 
supervised the study. All the authors have read and approved the final version.

Funding
This study was conducted with the support of the Ministry of Health, Labour 
and Welfare Science Research Grants (20IA1001 and 21IA1004).

Data availability
The data that support the findings of this study are available from the Ministry 
of Health, Labour and Welfare with restrictions to apply the others under 

license for the current study and are not publicly available. The data are not 
shared.

Declarations

Ethics approval and consent to participate
The Jichi Medical University Bioethics Committee for Medical Research 
approved this study (21–067). This study was conducted following the “Ethical 
Guidelines for Medical and Biological Research Involving Human Subjects” 
(Ministry of Education, Culture, Sports, Science and Technology, Ministry of 
Health, Labour and Welfare, and Ministry of Economy, Trade and Industry. 
2021), and study participants’ consent requirement was waived because it 
was a secondary data analysis of a government survey. The MHLW approved 
access to the survey data.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 5 June 2024 / Accepted: 16 August 2024

References
1.	 Matsumoto M, Inoue K, Bowman R, Noguchi S, Toyokawa S, Kajii E. Geograph-

ical distributions of physicians in Japan and US: impact of the healthcare 
system on physician dispersal pattern. Health Policy. 2010;96:255–61.

2.	 Tanihara S, Kobayashi Y, Une H, Kawachi I. Urbanization and physician mald-
istribution: a longitudinal study in Japan. BMC Health Serv Res. 2011;11:260. 
https://doi.org/10.1186/1472-6963-11-260.

3.	 Strasser R. Rural health around the world: challenges and solutions. Fam 
Pract. 2003;20:457–63.

4.	 Frehywot S, Mullan F, Payne PW, Ross H. Compulsory service programmes for 
recruiting health workers in remote and rural areas: do they work? Bull World 
Health Organ. 2010;88:364–70.

5.	 Matsumoto M, Kashima S, Owaki T, Iguchi S, Inoue K, Tazuma S, et al. 
Geographic distribution of regional quota program graduates of Japanese 
medical schools: a nationwide cohort study. Acad Med. 2019;94:1244–52.

6.	 Yoshida S, Matsumoto M, Kashima S, Owaki T, Iguchi S, Inoue K, et al. 
Emigration of regional quota graduates of Japanese medical schools to non-
designated prefectures: a prospective nationwide cohort study. BMJ Open. 
2019;9:e029335.

7.	 Matsumoto M, Okayama M, Kajii E. Rural doctors’ satisfaction in Japan: a 
nationwide survey. Aust J Rural Health. 2004;12:40–8.

8.	 Goodfellow A, Ulloa JG, Dowling PT, Talamantes E, Chheda S, Bone C, et al. 
Predictors of primary care physician practice location in underserved urban 
or rural areas in the United States: a systematic literature review. Acad Med. 
2016;91:1313–21.

9.	 Ministry of Health, Labour and Welfare. Measures for health and medical 
services in rural areas. 2001. https://www.mhlw.go.jp/web/t_doc?dataId=00t
a6714&dataType=1&pageNo=1. Accessed 25 Jan 2024.

10.	 Ministry of Health. LaW. Regional Health Care Plans. 2020. https://www.mhlw.
go.jp/content/000622486.pdf. Accessed 25 Jan 2024.

11.	 Teraura H, Kotani K, Sato E, Koike S. The attributes of physicians assigned to 
rural clinics designated for areas without physicians in Japan. Tohoku J Exp 
Med. 2023;261:273–81.

12.	 Kaneko M, Matsushima M. Current trends in Japanese health care: establish-
ing a system for board-certificated GPs. Br J Gen Pract. 2017;67:29.

13.	 Fukui T, Rahman M, Ohde S, Hoshino E, Kimura T, Urayama KY, et al. 
Reassessing the ecology of medical care in Japan. J Community Health. 
2017;42:935–41.

14.	 Ministry of Health, Labour and Welfare. About rural medical care. 2020. 
https://www.mhlw.go.jp/stf/newpage_20900.html. Accessed 17 Nov 2021.

15.	 Ministry of Health, Labour and Welfare. Regarding medical systems related to 
diseases, business and home medical care. 2017. https://www.mhlw.go.jp/
content/000846518.pdf. Accessed 25 Jan 2024.

16.	 Jichi Medical School. The White Paper on Community Healthcare. Tochigi: 
Jichi Medical School; 2002.

https://doi.org/10.1186/1472-6963-11-260
https://www.mhlw.go.jp/web/t_doc?dataId=00ta6714&dataType=1&pageNo=1
https://www.mhlw.go.jp/web/t_doc?dataId=00ta6714&dataType=1&pageNo=1
https://www.mhlw.go.jp/content/000622486.pdf
https://www.mhlw.go.jp/content/000622486.pdf
https://www.mhlw.go.jp/stf/newpage_20900.html
https://www.mhlw.go.jp/content/000846518.pdf
https://www.mhlw.go.jp/content/000846518.pdf


Page 8 of 8Teraura et al. BMC Health Services Research         (2024) 24:1049 

17.	 Matsumoto M, Matsuyama Y, Kashima S, Koike S, Okazaki Y, Kotani K, et al. 
Education policies to increase rural physicians in Japan: a nationwide cohort 
study. Hum Resour Health. 2021;19:102.

18.	 Hara K, Kunisawa S, Sasaki N, Imanaka Y. Examining changes in the equity of 
physician distribution in Japan: a specialty-specific longitudinal study. BMJ 
Open. 2018;8:e018538.

19.	 Kuroda K, Kuroda M, Ohta R. Sources of anxiety in young rural physicians 
working alone on remote islands: a qualitative study. J Gen Fam Med. 
2022;23:128–32.

20.	 Matsumoto M, Okayama M, Inoue K, Kajii E. Factors associated with rural doc-
tors’ intention to continue a rural career: a survey of 3072 doctors in Japan. 
Aust J Rural Health. 2005;13:219–25.

21.	 Saijo Y, Yoshioka E, Sato Y, Kunori Y. Factors related to Japanese internal medi-
cine doctors’ retention or migration to rural areas: a nationwide retrospective 
cohort study. Environ Health Prev Med. 2023;28:14.

22.	 Inoue K, Matsumoto M, Toyokawa S, Kobayashi Y. Transition of physician 
distribution (1980–2002) in Japan and factors predicting future rural practice. 
Rural Remote Health. 2009;9:1070.

23.	 Pathman DE, Steiner BD, Jones BD, Konrad TR. Preparing and retaining rural 
physicians through medical education. Acad Med. 1999;74:810–20.

24.	 Burnett WH, Mark DH, Midtling JE, Zellner BB. Primary care physicians in 
underserved areas. Family physicians dominate. West J Med. 1995;163:532–6.

25.	 Ministry of Health, Labour and Welfare. Survey of physicians, dentists and 
pharmacists 2012. 2012. https://www.mhlw.go.jp/english/database/db-hss/
dl/spdp_2012.pdf. Accessed 10 Jun 2024.

26.	 Ministry of Health, Labour and Welfare. Survey of physicians, dentists and 
pharmacists 2014. 2014. https://www.mhlw.go.jp/english/database/db-hss/
dl/spdp_2014.pdf. Accessed 10 Jun 2024.

27.	 Ministry of Health, Labour and Welfare. Survey of physicians, dentists and 
pharmacists 2016. 2016. https://www.mhlw.go.jp/english/database/db-hss/
dl/spdp_2016.pdf. Accessed 10 Jun 2024.

28.	 Ministry of Health, Labour and Welfare. Statistics of physicians, dentists and 
pharmacists 2018. 2018. https://www.mhlw.go.jp/english/database/db-hss/
dl/spdp_2018.pdf. Accessed 10 Jun 2024.

29.	 Shimada N, Kondo T. Ishi-Shikaishi-Yakuzaishi Chosa no kohyo data wo shiyou 
shita todokede ritsu no suikei [estimation of actual report rates using data 
from the survey of physicians, dentists, and pharmacists] Nihon Koshu Eisei 
Zasshi. [Jpn J Public Health]. 2004;51:117–32.

30.	 Ministry of Health, Labour and Welfare. Clinical training instructor question-
naire survey results. 2020. https://www.mhlw.go.jp/content/001000359.pdf. 
Accessed 25 Jan 2024.

31.	 Koike S, Matsumoto M, Kawaguchi H, Ide H, Atarashi H, Kotani K, et al. Board 
certification and urban-rural migration of physicians in Japan. BMC Health 
Serv Res. 2018;18:615.

32.	 Saito H, Tanimoto T, Kami M, Suzuki Y, Morita T, Morita M, et al. New physician 
specialty training system impact on distribution of trainees in Japan. Public 
Health. 2020;182:143–50.

33.	 Inoue K, Matsumoto M. Japan’s new postgraduate medical training system. 
Clin Teach. 2004;1:38–40.

34.	 Koike S, Ide H, Yasunaga H, Kodama T, Matsumoto S, Imamura T. Postgraduate 
training and career choices: an analysis of the National Physicians Survey in 
Japan. Med Educ. 2010;44:289–97.

35.	 Parlier AB, Galvin SL, Thach S, Kruidenier D, Fagan EB. The road to rural pri-
mary care: a narrative review of factors that help develop, recruit, and retain 
rural primary care physicians. Acad Med. 2018;93:130–40.

36.	 Mohammadiaghdam N, Doshmangir L, Babaie J, Khabiri R, Ponnet K. Deter-
mining factors in the retention of physicians in rural and underdeveloped 
areas: a systematic review. BMC Fam Pract. 2020;21:216.

37.	 Vanasse A, Ricketts TC, Courteau J, Orzanco MG, Randolph R, Asghari S. Long 
term regional migration patterns of physicians over the course of their active 
practice careers. Rural Remote Health. 2007;7:812.

38.	 McGrail MR, Humphreys JS. Geographical mobility of general practitioners in 
rural Australia. Med J Aust. 2015;203:92–6.

39.	 Koike S, Okazaki K, Tokinobu A, Matsumoto M, Kotani K, Kataoka H. Factors 
associated with regional retention of physicians: a cross-sectional online 
survey of medical students and graduates in Japan. Hum Resour Health. 
2023;21:85.

40.	 Matsumoto M, Inoue K, Bowman R, Kajii E. Self-employment, specialty choice, 
and geographical distribution of physicians in Japan: a comparison with the 
United States. Health Policy. 2010;96:239–44.

41.	 Ministry of Health, Labour and Welfare. Current status of rural medical care. 
2023. https://www.mhlw.go.jp/content/10800000/001218845.xlsx. Accessed 
10 Jul 2024.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://www.mhlw.go.jp/english/database/db-hss/dl/spdp_2012.pdf
https://www.mhlw.go.jp/english/database/db-hss/dl/spdp_2012.pdf
https://www.mhlw.go.jp/english/database/db-hss/dl/spdp_2014.pdf
https://www.mhlw.go.jp/english/database/db-hss/dl/spdp_2014.pdf
https://www.mhlw.go.jp/english/database/db-hss/dl/spdp_2016.pdf
https://www.mhlw.go.jp/english/database/db-hss/dl/spdp_2016.pdf
https://www.mhlw.go.jp/english/database/db-hss/dl/spdp_2018.pdf
https://www.mhlw.go.jp/english/database/db-hss/dl/spdp_2018.pdf
https://www.mhlw.go.jp/content/001000359.pdf
https://www.mhlw.go.jp/content/10800000/001218845.xlsx

	﻿Physician retention and migration in rural clinics designated for areas without physicians in Japan: descriptive epidemiological study using the national physicians’ survey
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Statistical analysis

	﻿Results
	﻿Migration of physicians from RCDAs
	﻿Comparison between retained and migrated physicians
	﻿Factors associated with RCDA physicians’ retention and migration

	﻿Discussion
	﻿Limitations

	﻿Conclusions
	﻿References


