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Abstract : Geographic maldistribution of physicians is a serious problem in Japan, resulting in a few physicians 
in remote areas. We distributed questionnaires to 396 medical students at Tokushima University from 2013 to 
2016. We examined the intensity of medical students toward medicine in remote areas by using a visual analog 
scale and investigated what medical specialty they chose after two years of clinical training. The intensity of 
interest in medicine and the intensity of willingness to contribute to it in remote areas were statistically higher 
among medical students who intended to choose general medicine. After graduation, only five participants chose 
to specialize in general medicine. Of the 14 medical students who originally chose general medicine, six chose 
internal medicine, three chose general medicine, and the others chose surgery, neurosurgery, anesthesiology, 
orthopedics, or emergency medicine. This study demonstrated that medical students who intend to choose gen-
eral medicine have a higher intensity of willingness to contribute to medicine in remote areas, indicating that 
the support program for these students to become general practitioners after graduation increases the number 
of physicians in remote areas. J. Med. Invest. 70 : 129-134, February, 2023
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INTRODUCTION
 

In Japan, the aging society, especially the declining population 
in rural areas, has become a serious social problem (1). More-
over, there is a geographic maldistribution of physicians ; that is, 
a concentration of physicians in urban areas and a shortage in 
remote areas (2). In remote areas, with few physicians, general 
practitioners who can deal with a wide range of diseases and 
multiple comorbidities are in demand (3).

Medical education in Japan requires two years of initial clin-
ical training after six years of education in medical schools (4). 
Subsequently, they can decide on their own specialty with no re-
strictions by the department’s decision. In Japan, a new medical 
specialty system was established and general practitioners were 
recognized as a new specialty in 2018. However, the number of 
doctors enrolled in general medicine training did not increase as 
expected, reaching 2.19% (184 out of 8410) in 2018 and 2.65% 
(250 out of 9448) in 2022 (5).

There have been some reports on the factors influencing 
medical students choosing general and family medicine (6-10). 
However, the relationship between these factors and the actual 
career choice of a specialty is unclear.

In this study, we examined the characteristics of students 
who were interested in medicine in remote areas based on the 
intention for medical specialty and investigated what kind of 
career paths they actually took. We also discussed the reasons 
why the number of general practitioners has not increased and 

the countermeasures that should be taken. 

MATERIALS AND METHODS
Participants and design

All medical students at the University of Tokushima’s Faculty 
of Medicine participated in community-based clinical practice 
for a week in the fifth-grade clinical clerkship. A total of 396 uni-
versity medical students, enrolled in the university for four years 
(from 2013 to 2016), were given a questionnaire immediately 
after community-based clinical practice. 

We excluded students who did not complete the questionnaire, 
postponed graduation, and failed to pass the national exam-
ination. This study was approved by the ethics committee of 
Tokushima University Hospital (No.3277). 

Questionnaire
We distributed questionnaires to medical students regarding 

medicine in remote areas. Table 1 shows a list of questionnaire 
items that consisted of questions about interest in (Q1), sense 
of fulfillment in (Q2), understanding of (Q3), and willingness 
to contribute to medicine in remote areas (Q4), in addition to 
questions regarding sex and hometown prefectures. In this 
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Table 1.　Questions to medical students regarding medicine in re-
mote areas

Q1) Are you interested in medicine in remote areas?

Q2) Do you feel a sense of fulfillment working in medicine in remote
        areas?

Q3) Do you understand medicine in remote areas?

Q4) Do you want to contribute to medicine in remote areas?
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study, community medicine performed in rural areas is referred 
to as medicine in remote areas. The intensity of each student’s 
attitudes was estimated using a visual analog scale (VAS). The 
VAS is a simple method for obtaining self-ratings. We used a 
horizontal 100 mm VAS, with endpoints of 100 (strongest state) 
on the right and 0 (weakest state) on the left.

Intended specialties and selected participants 
Fifth-grade medical students were asked to choose the med-

ical specialty they intended to choose from the following : in-
ternal medicine, surgery, pediatrics, obstetrics and gynecology, 
otorhinolaryngology, neurosurgery, anesthesiology, psychiatry, 
orthopedics, ophthalmology, urology, radiology, dermatology, re-
habilitation, emergency medicine, plastic surgery, pathology, and 
general medicine, or “undecided” or “other.” We then investigated 
what specialty they actually chose from these after obtaining 
their medical license and completing two years of initial clinical 
training. For research on career paths, we used medical school 
alumni magazines, lists of working doctors from each hospital 
website, and personal contacts.

Statistical analysis
Differences in the measured variables were analyzed using 

the Kruskal-Wallis and Mann-Whitney U tests. A p-value of 
< 0.05 was considered significant. All statistical analyses were 
performed using the IBM SPSS Statistics version 24 software.

RESULTS

Of the 396 students, 340 completed the questionnaire—a re-
sponse rate of 85.9%. Of these, data from 326 individuals, whose 
actual specialty of choice after completing two years of initial 
clinical training was obtained, were used in the study. The sam-
ple included 217 (66.6%) males and 109 (33.4%) females. Further, 
140 (42.9%) were from Tokushima Prefecture and 186 (57.1%) 
were from other prefectures.

Relationship between intended specialties and attitudes toward 
medicine in remote areas

The distribution of intensity for each question is presented 
using a VAS in Fig. 1. As shown in Fig. 2A, a high-intensity 
sense of fulfillment in medicine in remote areas was seen in all 
intended specialties, with no difference among them. However, 
the intensity of interest in medicine and the intensity of willing-
ness to contribute to it in remote areas were statistically higher 
in medical students who intended to choose general medicine as 

a career (Figs. 2B and 2C). There was no significant difference 
in the intensity of understanding of medicine in remote areas 
among the intended specialties (Fig. 2D).

Relationship between hometown prefectures and attitudes toward 
medicine in remote areas

There was no significant difference in the intensity of sense 
of fulfillment, interest, and willingness to work in medicine in 
remote areas between students from Tokushima Prefecture and 
those from other prefectures (Figs. 3A, 3B, and 3C). However, 
the intensity of understanding of medicine in remote areas was 
statistically higher among students from Tokushima Prefecture 
than in those from other prefectures (Fig. 3D). No sex differences 
were found for each question.

Intended specialties and actual specialties chosen as a career
Table 2 shows the number of medical students, their intended 

specialties, and their actual choice after two years of clinical 
training. The most common intended specialty by the medical 
students was internal medicine (n = 123 ; 37.7%), followed by sur-
gery (n = 56 ; 17.2%), pediatrics (n = 21 ; 6.4%), orthopedics (n = 17 ; 
5.2%), and general medicine (n = 14 ; 4.3%). The most common 
specialty actually chosen as a career was internal medicine 
(n = 110 ; 33.7%), followed by surgery (n = 31 ; 9.5%), anesthesi-
ology (n = 25 ; 7.7%), orthopedics (n = 18 ; 5.5%), and psychiatry 
(n = 18 ; 5.5%). In internal medicine, surgery, pediatrics, and gen-
eral medicine, the number of students who actually chose it was 
smaller than the intended number ; however, in other clinical 
departments, the number of students who actually selected the 
specialties was larger than the intended number. Only five stu-
dents chose to specialize in general medicine. Next, to examine 
the relationship between the intended clinical department before 
graduation and the clinical department that was actually select-
ed, the percentage of students choosing the same specialties as 
they intended was determined (Fig. 4). Only three (21.4%) of the 
14 medical students who intended to pursue general medicine 
chose the same. Of the 14 medical students, six (42.9%) chose 
internal medicine, three (21.4%) chose general medicine, and 
the others chose surgery, neurosurgery, anesthesiology, ortho-
pedics, and emergency medicine (7.1%). Of the five students who 
actually chose general medicine, two initially intended to pursue 
internal medicine and emergency medicine, respectively. By 
contrast, medical students who intended to choose neurosurgery, 
pathology, dermatology, plastic surgery, obstetrics and gynecolo-
gy, psychiatry, and internal medicine were more likely (> 50%) to 
choose the same specialty as their intended specialty.
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Figure 1.　The distribution of intensity for each question using a visual analogue scale.
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Fig. 2B 1 
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Fig. 2C 1 
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Fig. 2D 1 
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Fig. 3A 1 
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Fig. 3B 1 
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Fig. 3C 1 
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Fig. 3D 1 
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Figure 2.　The intensity of sense of fulfillment in (A), interest in (B), willingness to work in (C), and understanding of (D) 
medicine in remote areas compared among intended medical specialties. The intensity is shown using a visual analogue scale. 
Data are presented as median and interquartile range. *p < 0.05  † p = 0.006

Figure 3.　The intensity of sense of fulfillment in (A), interest in (B), willingness to work in (C), and understanding of (D) 
medicine in remote areas compared by hometown prefectures (Tokushima Prefecture and other prefectures). The intensity is 
shown using a visual analogue scale. Data are presented as median and interquartile range. ‡ p =  0.002
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DISCUSSION
In this study, we clarified that the intensity of interest in 

medicine and willingness to contribute to it in remote areas 
were significantly higher among medical students who intended 
to choose general medicine than those who intended to choose 
other specialties, suggesting that an increase in the number of 
general practitioners leads to an increase in the number of physi-
cians who contribute to medical care in remote areas. Similarly, 

a study reported that medical students who aspire to become 
general practitioners and family physicians were highly willing 
to work in remote areas (11). Additionally, physicians who choose 
highly comprehensive practices are more likely to work in remote 
areas (12, 13). Thus, there is high affinity between general med-
icine and medicine in remote areas. 

The results showed that few medical students chose general 
practice as their future specialty. It has been reported that 
a considerable number of medical students aspire to practice 

Table 2.　The number of medical students and their intended choices, and that of 
their actually chosen specialties

intended [n (%)] actual [n (%)] 

Internal medicine 123 (37.7) 110 (33.7)

Surgery 56 (17.2) 31 (9.5)

Pediatrics 21 (6.4) 15 (4.6)

Orthopedics 17 (5.2) 18 (5.5)

General medicine 14 (4.3) 5 (1.5)

Obstetrics and gynecology 12 (3.7) 13 (4.0)

Anesthesiology 11 (3.4) 25 (7.7)

Psychiatry 9 (2.8) 18 (5.5)

Emergency medicine 8 (2.5) 13 (4.0)

Neurosurgery 8 (2.5) 14 (4.3)

Urology 5 (1.5) 10 (3.1)

Plastic surgery 3 (0.9) 12 (3.7)

Pathology 3 (0.9) 5 (1.5)

Otorhinolaryngology 2 (0.6) 9 (2.8)

Radiology 2 (0.6) 11 (3.4)

Dermatology 1 (0.3) 10 (3.1)

Ophthalmology 0 (0) 6 (1.8)

Rehabilitation 0 (0) 1 (0.3)

Undecided 30 (9.2)

Others 1 (0.3)

Total 326 (100) 326 (100)
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Fig. 4 1 
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Figure 4.　Percentages of choosing the same specialties as the original intention. N=number of medical students who 
intended to choose each specialty ; n=number of persons who chose the same specialty out of N. Black columns show the 
selection of the same specialty and white columns show different specialty.
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general medicine. In a nationwide multicenter survey in Japan, 
the top five preferred specialties chosen by medical students 
were internal medicine, general medicine, pediatrics, surgery, 
and emergency medicine, with trends similar to our results (6). 
The discrepancy in the number of medical students who aspire to 
become general practitioners may be due to the way the question-
naire was administered. In this study, medical students chose 
the most intended specialty, but multiple choices have been used 
in most other studies (6-8).

The findings suggest that an increase in the number of medi-
cal students who are interested in general medicine results in an 
increase in the number of general practitioners who have a role 
in supporting medicine in remote areas. Previous studies have 
shown that factors that positively influence medical students’ 
intentions for general and family medicine include sex (being 
female) (14, 15), age (being older) (8, 14, 15), background (rural 
background) (14-16), admission from hometown (9), existence of 
a role model (17, 18), intent for rural practice (9, 16), work-life 
balance (9, 19, 20), interest in clinical diagnostic reasoning (7, 
8), interest in community-oriented practice (7, 8), involvement 
in preventive medicine (7, 8), and lower interest in research (16, 
21). In addition, it has been demonstrated that community-based 
medical education among undergraduates increases attitudes 
toward rural medicine in Japan (22-25). Our previous studies 
have shown that community-based practice is meaningful in in-
creasing motivation, which leads to desire for working in remote 
area medicine, and that motivation may affect students’ course 
after graduation (22, 23). These findings suggest that education 
to raise interest in medicine in remote areas is important in 
increasing interest in work, and in the recruitment of medical 
students with a high affinity for rural medicine. 

In this study, there were no sex differences, however, this has 
been pointed out in previous studies as a factor that influences 
medical students’ intentions to pursue general and family medi-
cine. However, a sub-analysis by hometown prefecture revealed 
that students from Tokushima Prefecture had a significantly 
higher intensity of understanding of medicine in remote areas 
compared to those from other prefectures. In Japan, since 2008 
many universities have established the regional quota system 
(chiikiwaku) (26). Under which, applicants to a medical school are 
limited to those from the specific geographical background of the 
prefecture where the medical school is located. Most of the quota 
programs offer student loan for six years of undergraduate edu-
cation. In this system, if students fulfill their obligation to work 
in their prefecture (including its rural areas) for nine years after 
graduating from medical school, they are not required to repay 
their student loan. Every year, students from Tokushima Pre-
fecture are admitted to the University of Tokushima under this 
system. Many of the students from Tokushima Prefecture in this 
study are students from this system, which may have influenced 
the intensity of understanding of medicine in remote areas.

Three of the 14 participants who originally intended to choose 
general medicine became general practitioners after graduation, 
whereas most students ultimately chose internal medicine. The 
factors that influenced this change in career path from general 
medicine to other medical specialties are unclear. A previous 
study investigated changes in the desired department between 
the time of university admission and pre-clinical training, which 
showed that students who changed their career path from family 
medicine to other specialty medicine were influenced by econom-
ics or politics, competence or skills, positive clinical exposure, 
and encouragement from mentors (27). Since the student atti-
tude survey in our study was conducted after community-based 
clinical practice, we assume that there was some influence on 
the career path changes during the initial clinical training after 
graduation. Deutsch et al. demonstrated the following factors for 

not choosing general practice : reluctance to establish a practice 
or perceived associated risks and impairments, stronger prefer-
ence for another field, perception of workload being too heavy or 
an unfavorable work-life balance, perception of too low or inade-
quate earning opportunities, perception of general practitioners 
as distributor stations with limited diagnostic and therapeutic 
facilities, perception of limited specialization or options for 
further sub-specializations, rejection of (psycho)social aspects 
and demands in general practice, and perceived monotony (28). 
In addition, in a Japanese qualitative study on physicians who 
chose to be specialists despite their interest in general practice, 
uncertainty about the future career and criticism pointed out by 
specialists were cited as barriers to choosing general practice 
(29). Further studies are required to clarify the factors that in-
fluence changes in career paths from general medicine to other 
medical specialties.

To our knowledge, this is the first study to show real trends 
in medical students who want to become general practitioners 
compared to those who choose other specialties. The findings 
showed that the percentage of participants choosing the same 
medical specialty as the one they intended to choose varied. 
The percentage of participants choosing the same specialty in 
general medicine was low compared to those of other specialties. 
Since the number of participants who actually chose general 
medicine was small, the factors corresponding to them could not 
be determined. 

The intensities of a sense of fulfillment in and understanding 
of medicine in remote areas were observed to some extent in 
medical students not only who wanted to become general practi-
tioners but also who did to become other specialties, suggesting 
that all medical students are able to contribute to rural medicine 
regardless of the specialty selected. Therefore, to increase the 
number of physicians in remote areas, it is important to main-
tain motivation for rural medicine among all physicians after 
graduation. 

This study has several limitations. First, this study exam-
ined the medical specialties of students just two years after 
graduation. To determine whether they actually contributed to 
medicine in remote areas, long-term follow-up research in their 
current workplace is required. Second, this study was conducted 
on a limited number of students from a local university. Finally, 
although the orientation toward medicine in remote areas was 
examined only from the perspective of specialty choice in this 
study, other influential factors should also be considered.

CONCLUSION

Attempts to increase the number of medical students aiming 
to become general practitioners are important. However, the 
present study revealed that only a few students who wanted to 
become general practitioners actually chose to become general 
practitioners. Medical students who intend to choose general 
medicine have a higher intensity of willingness to contribute to 
medicine in remote areas, indicating that the support program 
for these students to become general practitioners after gradua-
tion increases the number of physicians in remote areas. Further 
research is required to determine ways to encourage medical 
students who wish to become general practitioners. 
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