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Shortage of healthcare workers is a global problem. It is important to clarify factors, including job stress,
that influence workplace resignation and factors that cause burnout among rural physicians. The study was
designed as a cross-sectional questionnaire survey. We sent questionnaires to town or village hospitals
and clinics (n = 1,898) in Hokkaido, Tohoku, Shikoku, and Kyushu and Okinawa. The number of
participants was 509. Of these 7.7% were female and 21.6% were < 50 years. Internal or general
medicine physicians were asked about personal and job factors, job stress based on the demand-control-
support model, intention to resign from current position, and burnout evaluated using the Maslach Burnout
Inventory-General Survey. Overall, 10.4% of the participants intended to resign, and 21.8% was defined as
burnout positive. In the multivariate logistic regression analysis, dissatisfaction with income (OR, 3.63; 95%
Cl, 1.63-8.10), having one’s hometown in another town or village in the same prefecture (OR, 3.53; 95%
Cl, 1.18-10.62) were significantly related to intention to resign, while high job control (OR, 0.72; 95% ClI,
0.58-0.88) had a significantly protective effect. In the multivariate analysis, high job demand (OR, 1.48;
95% ClI, 1.28-1.72) was significantly related to burnout, and high job control (OR, 0.66; 95% ClI, 0.55-0.78)
and high support from co-workers (OR 0.88, 95% CI, 0.78-1.00) had a significantly protective effect.
Improving job stress factors, especially job control, and taking into consideration physicians’ hometown and
income may be important factors to prevent resignation from a current position and burnout among

Japanese rural physicians.
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Introduction

Shortage of healthcare workers is a global problem, in
both developing and developed countries, and poor access
to physicians may be linked to poor health outcomes (Saijo
et al. 2018). Japanese rural areas have suffered from a
shortage of physicians for several decades (Tanihara et al.
2011). Since it has been reported that a large number of
physicians who grew up in rural areas subsequently stayed
in rural areas (Magnus and Tollan 1993), the Japanese gov-
ernment started expanding the number of medical school
entrance places with a regional quota from 2008 (Matsumoto
et al. 2016). However, since Japanese medical education
lasts six years, and several years more is needed to be a
full-fledged physician, making sure that those students who
enter medical school as part of the rural quote actually con-
tinue to work as rural physicians is necessary. Therefore,
elucidation of factors affecting resignation from positions

by doctors in rural areas may be helpful to prevent a wors-
ening of the rural physician shortage.

Burnout occurs after prolonged exposure to chronic
emotional and interpersonal job stress, and is defined as a
state of emotional exhaustion combined with cynicism (also
termed depersonalization) and with reduced professional
efficacy (Maslach et al. 2001, 2016; Schaufeli et al. 2009).
One report from the United States found that physicians
had a significantly higher burnout prevalence compared to
the general working population, and that burnout was more
prevalent among general internal medicine and family med-
icine physicians (Shanafelt et al. 2012). Physicians’ burn-
out status has been reported to be associated with intention
to change jobs (Soler et al. 2008) and medical error (Prins
et al. 2009; Balch and Shanafelt 2011). Thus, since burnout
prevention has benefits for patient, physicians, and health
care systems in general, we need to elucidate potential risk
factors for rural physician burnout, in order to protect rural

Received May 21, 2018; revised and accepted June 14, 2018.

higashi, Asahikawa, Hokkaido 078-8510, Japan.
e-mail: y-saijo@asahikawa-med.ac.jp

Published online July 11, 2018; doi: 10.1620/tjem.245.167.
Correspondence: Yasuaki Saijo, M.D., Ph.D., Department of Social Medicine, Asahikawa Medical University, 2-1-1-1 Midorigaoka-

167



168 Y. Saijo et al.

health care systems.

The demand-control-support (DCS) model is one of
the major job-stress model that is commonly used in occu-
pational health settings. It has two dimensions, job demand
and job control, with social support being included as a
third dimension (Karasek 1979; Johnson et al. 1989). The
model defines high stress, unhealthy jobs as those with high
demand and low control conditions, while high social sup-
port has a buffering effect. Job demand represents the psy-
chological stressors in the work environment. These
include factors such as: time pressures, amount of work,
and degree of concentration required. Low control jobs
include those with reduced decision-making autonomy. In
the DCS model, high job demands, low job control and low
social support at work leads to high work strain affecting
psychological and job-related well-being.

Among German junior doctors, job autonomy,
covering the aspect of job control was significantly related
to intention to leave clinical practice, while social support
and workload were not (Degen et al. 2014). A Finnish
physicians study reported that high job control mitigated
the positive association that distress and sleeping problems
had with intention to change profession (Heponiemi et al.
2009). In our previous study of Japanese physicians, high
job strain was significantly related to burnout, and lower
support from co-workers was another significant factor
(Saijo et al. 2013). A US study of pain medicine physicians
reported that job demand was significantly related to
emotional exhaustion, and that co-worker support was
significantly related to personal accomplishment (Kroll et
al. 2016). Thus, effects of each JDC model factor on inten-
tion to resign and burnout among physicians have not had
consistent results, and factors, including the JDC model
factors, affecting intention to resign and burnout among
rural physicians, to our knowledge, have not been investi-
gated.

Consequently, it is important to clarify factors includ-
ing DCS model factors that influence intention to resign
from a current position, as well as factors related to burnout
among rural physicians. In our pervious study, participants
were restricted to alumni from one medical school, and
included urban physicians (Saijo et al. 2013). The aims of
this study were to elucidate relationship characteristics,
work burden, and the DCS factors including job demand,
job control, and social support from supervisors and co-
workers on the intention resign from a current position, as
well as factors associated with burnout in Japanese rural
physicians.

Methods

Participants

We selected all towns and villages in four regions of Japan —
Hokkaido, Tohoku, Shikoku, and Kyushu and Okinawa, located far
from the capital city of Tokyo. Fukuoka prefecture in Kyushu was
excluded because some towns and villages adjacent to Fukuoka City
are urbanized. We sent self-administered postal questionnaires to all

the clinics and hospitals there aimed at internal medicine or general
medicine, except those who were working at universities; local health
centers; health facilities for the elderly; mobile clinics, rural outreach
clinics (because they were not for the general population nor did they
have physicians who worked four days per week or more); or in the
Self-defense force in October 2017 (n = 1,898: listed in the Regional
Bureau Health and Welfare of each prefecture). We asked full-time
internal or general medicine physicians in each institute to complete
the questionnaire. First, we asked whether there was at least one
internal or general medicine physician working full-time (for four-
days per week or more), and if the answer was yes, we then asked
them to fill out the questionnaire. If the answer was no, we asked
them to indicate this and return the questionnaire blank. Seven ques-
tionnaires were returned as ‘addressee unknown’, and one was
rejected as unwilling to take part, and 80 replied no full-time (four
days per week or more) physicians there. The final number of partici-
pants was 509 (28.1% of the total valid number (1,811) which
excluded the seven with no valid address and eighty with no full-time
physician).

Demographics and work-related factors

The questionnaire included information on sex, age (ranges:
<29, 30-39, 40-49, 50-59, 60-69, > 70 years old), marital status, spe-
cialty (general or specific internal medicine), hometown where partic-
ipant grew up until the age of 15 years (the same town or village as
the current one, other town or village in the same prefecture, a city in
the same prefecture, a town or village in another prefecture, a city in
another prefecture), type of institute (hospital (20 or more beds) or
clinic (less than 20 beds or without beds), class of position (high:
doctor with his/her own practice, president, director; low: manager,
staff, resident), medical school admission type (general, selective
admission for community medicine and/or scholarship with obliga-
tions), rural community medicine practice during medical school,
working hours (< 39 h, 40-49 h, 50-59 h, 60-79 h, > 80 h/week), night
duty (none, 1-7, > 8/month), on call duty (non, 1-7, > 8 days/month),
days off (non, 1-7, > 8 days/month), income satisfaction, satisfaction
of opportunity for training or attending medical conferences, and
work-life balance satisfaction.

The questionnaire also contained questions on smoking status
(smoker, ex-smoker, non-smoker), alcohol intake (none, 1-3, 4-5, 6-7
times per week), and job satisfaction, but these were only used for
multiple imputation of missing values (not used for odds ratio (OR)
analyses), because smoking and alcohol did not seem to be causes or
risk factors of intention to resign from a current position, while job
dissatisfaction was strongly related to intention to resign.

Intention to resign

The outcome “intention to resign from current job” was mea-
sured using the query “Do you want to continue working at the cur-
rent hospital or clinic?” with four response choices: “want to con-
somewhat want to resign,”
and “want to resign.” The latter two responses were defined as
“intention to resign” positive.

< LIS

tinue,” “somewhat want to continue,

Job stress and social support

The DCS model has been widely used in occupational health
settings and with a wide range of professions, including healthcare
workers, and can quantify stress conditions. The Brief Job Stress
Questionnaire (BJSQ) was used to evaluate two job stress dimensions
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(job demand and job control) and social support from supervisors,
co-workers, and family and/or friends (Shimomitsu et al. 2000), based
on the DCS model (Karasek 1979; Johnson et al. 1989). Many
practical occupational health evaluation and occupational health
studies in Japan have adopted the BJSQ (Suwazono et al. 2008; Saijo
et al. 2013, 2014, 2016; Enoki et al. 2017). The job demand portion
is comprised of three factors: (1) You have to do an enormous amount
of work, (2) You cannot complete all your work in the allotted time,
and (3) You have to work very hard. In addition, there were three
factors on job control: (1) You can work at your own pace, (2) You
can decide the order in which you do your work and the way you do
it, and (3) You can provide your opinions on the work strategy of your
workplace. The responses were scored on a 4-point Likert-type scale
(1 = agree; 2 = somewhat agree; 3 = somewhat disagree; and 4 =
disagree). To evaluate job demand and job control, the reversed total
scores for the job demand and control questions were used. Thus,
higher scores denoted higher job demand or control.

Social support from supervisors, co-workers, and family/friends
was also evaluated using three factors: (1) You can often communicate
with supervisors/co-workers, (2) You can strongly rely on
supervisors/co-workers when you have problems, and (3) Your
supervisors/co-workers are prepared to spend their time on your
personal problems. The responses to these items were scored on a
4-point Likert-type scale (1 = agree; 2 = somewhat agree; 3 =
somewhat disagree; and 4 = disagree). To evaluate social support
from supervisors and co-workers, the reversed total score was
calculated for each of the three questions with higher scores denoting
higher social support (Otsuka et al. 2009; Saijo et al. 2013).
Cronbach’s alpha coefficients for the BSJQ subscales — job demand,
job control, and social support from supervisors, from co-workers,
and from family/friends, were 0.81, 0.74, 0.95, 0.86, and 0.86,
respectively. Support from family/friends was only used for multiple
imputation of missing values because we selected family life
satisfaction as an independent variable and needed to restrict
independent variables owing to the small sample size.

Burnout

Burnout is a psychological syndrome in response to chronic
interpersonal stressors on the job, and, as previously mentioned, the
Physicians’ burnout status was associated with intention to change
jobs (Soler et al. 2008), and medical error (Prins et al. 2009; Balch
and Shanafelt 2011). The Japanese version of the Maslach Burnout
Inventory-General Survey (MBI-GS) was used to evaluate burnout
(Maslach and Jackson 1981; Kitaoka-Higashiguchi et al. 2004a, b;
Maslach et al. 2016). The questionnaire has 16 items, and its three
subscales are exhaustion (5 items), cynicism (5 items) and
professional efficacy (6 items). Each item was scored using a 7-point
Likert-type scale ranging from ‘never’ (0 points) to ‘every day’ (6
points), based on the frequency of occurrence. The total scores for
each subscale were divided by the number of items on the subscale;
higher exhaustion and cynicism scores, and a lower professional
efficacy score denote higher degrees of burnout. Cronbach’s alpha
coefficients for exhaustion, cynicism and professional efficacy were
0.92, 0.84 and 0.86, respectively. Since cut-offs for a general
Japanese population have not been estimated, each subscale was
tertilized (Saijo et al. 2014). The cut-offs for exhaustion, cynicism
and professional efficacy in our study were > 3.2, > 1.8, and < 2.84,
respectively, and the upper tertiles of exhaustion and cynicism, and
the lower tertile of professional efficacy were defined as subscale

positives. Then, on the basis of the common burnout process
indicating that exhaustion comes first, followed by cynicism and
reduced professional efficacy, participants who were at least
exhaustion positive and/or cynicism positive, professional efficacy
positive were defined as burnout positive (Brenninkmeijer and
VanYperen 2003; Kitaoka-Higashiguchi et al. 2009).

Statistical analysis

Of the participants, 17.1% had missing data for one or more of
the variables. On the basis of the “missing at random” (MAR)
assumption, we used multiple imputations (20 imputed datasets). The
variables included in the imputation model were as follows: sex, age,
smoking, alcohol habit, marital status, specialty, hometowns where
they mainly lived until the age of 15, type of institute, position, medi-
cal school admission type, satisfaction of opportunity for training or
medical conference, rural community medicine practice during medi-
cal school, working hours, night duty, on call, day off, income satis-
faction, family life satisfaction, job satisfaction, intention to resign,
the scores for job demand, control, support from supervisors, co-
workers and family/friends, and scores for exhaustion, cynicism and
professional efficacy. After the imputation was completed, burnout
positive was established for those participants with one or more miss-
ing value from the MBI-GS -item scores.

Crude ORs of demographics, work-related factors, job demand,
control, and supports from supervisors and co-workers for intention
to resign and burnout were analyzed by univariate logistic regression
analysis. We then conducted multivariate logistic regression analyses
with intention to resign and burnout as dependent variables adjusted
for sex, age, specialty, hometown where they mainly lived until the
age of 15, type of institute, position, medical school admission type,
working hours, night duty, income satisfaction, and family life satis-
faction, scores for job demand, control, supports from supervisors and
co-workers.

In multivariate analyses, since the sample size was not so large,
several variables were omitted in the models. Because ‘community
medicine practice during medical school’ and ‘medical school admis-
sion type’ had unexpectedly significant crude odds ratios (ORs) for
intention to resign, and they were correlated with age (those youngers
had more community medicine practice during medical school and
had less ‘general’ admission type), they were not used in the multi-
variate models. In the work burden four variables — working hours,
night duty, on call, day off —, the latter two were not introduced in the
models because they had lower crude ORs compared with the former
two variables.

Since the workload variables we selected such as ‘working
hours’, and ‘night duty’, may be intermediate variables of ‘high job
demand’ and ‘low job control,” we constructed the following three
models:

Model 1 — sex, age, specialty, home town where they mainly
lived until the age of 15, type of institute, position, working hours,
night duty, income satisfaction, and work-life balance satisfaction;

Model 2 — sex, age, specialty, home town where they mainly
lived until the age of 15, type of institute, position, income satisfac-
tion, work-life balance satisfaction, and the scores of jobs demand,
control, and support from supervisors and co-workers;

Model 3 — sex, age, specialty, home town where they mainly
lived until the age of 15, type of institute, position, working hours,
night duty, income satisfaction, work-life balance satisfaction, and the
scores of job demand, control, and support from supervisors and co-
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workers. In all three models, all 509 participants were analyzed
because the multiple imputation method was used. Because we did
not have an a priori hypothesis of interaction effects, and the sample
size of the present study was not so large, interaction terms were not
analyzed.

P values < 0.05 were considered statistically significant. All
calculations were conducted using IBM SPSS Statistics 25.0 for
Windows (SPSS Inc., Chicago, IL, USA).

This study was approved by the Institutional Ethical Board for
Epidemiological Studies at Asahikawa Medical University (No.
17132: September 30, 2017).

Results

Table 1 shows demographic and work-related factors,
intention to resign, and burnout positive. Table 2 shows the
BJSQ and MBI-GS scores. Of the participants, 10.4% of
the participants intended to resign, and 21.8% was defined
as burnout positive.

Table 3 shows the crude ORs for intention to resign.
Age, marital status, hometown, institution type, position,
community medicine practice during medical school admis-
sion type, working hours, night duty, on call, income satis-
faction, satisfaction of opportunity for training or medical
conference, work-life balance satisfaction, and job control
were all significant.

Table 4 shows the crude ORs for burnout positive.
Age, working hours, night duty, on call, income satisfac-
tion, satisfaction of opportunity for training or medical con-
ference, work-life balance satisfaction, job demand, job
control, and support from co-workers were all significant.

Table 5 shows adjusted ORs for intention to resign.
ORs were significantly higher for those aged 30 to 39 years
age in Models 2 and 3 (Model 3: OR, 5.17; 95% confidence
interval (CI), 1.25-21.31: reference, 70 years age or more).
Dissatisfaction with income had consistently and
significantly higher ORs (Model 3: OR, 3.63; 95% CI,
1.63-8.10). In the hometown variable, ‘other town or
village in the same prefecture’ had consistently and
significantly higher ORs (Model 3: OR, 3.53; 95% CI,
1.18-10.62: reference, the same town or village). In the
BJSQ variables, job control had significantly lower ORs
(Model 3: OR, 0.72; 95% CI, 0.58-0.88). In Model 3,
where the analysis was restricted to male physicians,
statistical significance did not change (data not shown).

Table 6 shows adjusted ORs for burnout positive. ORs
were significantly higher for those aged 30 to 39 years age
in Models 2 and 3 (Model 3: OR, 5.82; 95% CI, 1.50-22.53;
reference, 70 years age or more). Dissatisfaction with
opportunity for training or ability to attend medical
conference had significantly higher ORs in Model 1, but not
in Models 2 and 3. Dissatisfaction with work life balance
had consistently and significantly higher ORs in all the
Models (Model 3: OR, 2.77; 95% CI, 1.48-5.19). In the
BJSQ variables, job demand had significantly higher ORs
(Model 3: OR,1.48; 95% CI, 1.28-1.72), and job control
had significantly lower ORs (Model 3: OR, 0.66; 95% CI

0.55-0.78), and support from co-workers had significantly
lower ORs (Model 3: OR, 0.88; 95% CI, 0.78-1.00). Once
again, in Model 3, where the analysis was restricted to male
physicians, statistical significance did not change (data not
shown).

Discussion

The aims of this study were to elucidate the relation-
ships between characteristics of work burden, and DCS fac-
tors on intention to resign and burnout among Japanese
rural physicians. We found significant relationships in
lower age, living in a town or village in the same prefecture
other than the hometown’, dissatisfaction with income, and
low job control on intention to resign, and significant rela-
tionships were found with lower age, dissatisfaction with
work-life balance, high job demand, low job control, and
low support from co-workers for burnout.

Having one’s hometown in an ‘other town or village in
the same prefecture from the current job place,” was
significantly related with intention to resign. Since the ref-
erence category was ‘the same town or village’ as the
current job place, the result means that working in a town
or village that was not a doctor’s hometown even if it was
in the same prefecture was against rural doctors’ wishes. In
one Norwegian study where the nation was divided into
north (urban) and south (rural), it was found that physicians
who spent their youth in the north (rural area), subsequently
stayed in the north (rural area) (Magnus and Tollan 1993).
However, one study of Japanese rural doctors reported that
having a rural origin was not related to intention to continue
to their career in a rural area in a multivariate analysis
(Matsumoto et al. 2005). Though the Japanese government
has started expanding the number of medical school
entrance exams with a reginal quota since 2008 as previ-
ously mentioned (Matsumoto et al. 2016), the scholarships
are mainly provided by prefectures. Thus, rural medicine
has been considered as a unit of the prefecture. However,
working in the same town or village where one grew up
may have important meaning for doctors, especially those
who grew up in a town or village.

High job control had significant protective effects on
intention to resign and burnout in our study. Systematic
reviews have shown that high job control is protective for
common mental disorders and burnout symptoms (Stansfeld
and Candy 2006; Nieuwenhuijsen et al. 2010; Aronsson et
al. 2017). One study of Chinese physicians reported that
low job control was one of the most significant predictor of
burnout (Wang et al. 2014). Another study of Finish physi-
cians reported that high job control was independently
related to lower intention to change profession (Heponiemi
et al. 2009; Kuusio et al. 2013). In our study, job control
was the only DCS model factor which was consistently
related to intention to resign and burnout. High job control
could be improved by giving workers opportunities to fully
use and develop their skills, and a stronger voice in decision
making (Heponiemi et al. 2009). In our study, dissatisfac-
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Table 1. Characteristics.

n %
Sex Female 39 717
Male 464 912
Unknown 6 1.2
Age -29y 7 14
30-39y 40 79
40-49y 63 124
50-59y 153 30.1
60-69y 183 36.0
70y- 59 116
Unknown 4 0.8
Smoking status Smoker 30 59
Ex-smoker 219 43.0
Non-smoker 256 503
Unknown 4 0.8
Alcohol consumption Non 185 363
1-3/w 112 220
4-5/w 78 153
6-7/w 129 253
Unknown 5 1.0
Marital status Unmarried 48 9.4
Married 457 89.8
Unknown 4 0.8
Specialty General 441 86.6
Specific 67 132
Unknown 1 0.2
Hometown The same town or village 150 295
Other town or village in the same prefecture 83 163
A city in the same prefecture 111 21.8
A town or village in other prefectures 62 122
A city in other prefectures 100 19.6
Unknown 3 0.6
Type of Institute Hospital 114 224
Clinic 392 77.0
Unknown 3 0.6
Position Doc@or With_ his/her own private practice, 448 88.0
president, director
Manager, staff, resident 56 11.0
Unknown 5 1.0
Medical school admission General 418 82.1
Selective admission for community
medicine and/or Scholarship of its 82 16.1
obligation
Unknown 9 1.8
Community medicine practice Community practice (-) 380 747
during medical school program yp ’
Community practice (+) 124 244
Unknown 5 1.0
Working hours (per week) -3%h 67 132
40-49h 196  38.5
50-5%h 104 204
60-79h 84 165
80h- 48 94
Unknown 10 2.0
Night duty None 341 67.0
1-7/m 110 21.6
8-/m 499 96
Unknown 9 1.8
On call None 277 544
1-7/m 164 322
8-/m 57 112
Unknown 11 22
Days off None 19 37
1-7/m 392 77.0
8-/m 92 18.1
Unknown 6 1.2
Income satisfaction Satisfied 419 823
Dissatisfied 81 159
Unknown 9 1.8
Oppf)rtunlty for training or attending Satisfied 287 564
medical conferences
Dissatisfied 215 422
Unknown 7 1.4
Work-life balance Satisfy 421 827
Dissatisfied 80 15.7
Unknown 8 1.6
Intention to resign Negative 449 882
Positive 53 104
Unknown 7 1.4
Burnout positive Negative 370 727
Positive 111 21.8
Unknown 28 5.5
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Table 2. Job stress, social support, and burnout points.

n Mean SD
Job stress
Demand 496 8.5 + 2.4
Control 498 9.5 + 1.8
Support
Supervisor support 502 43 + 2.4
Co-worker support 494 7.1 + 2.4
Burnout
Exhaustion 504 2.6 + 1.6
Cynicism 495 1.6 + 1.3
Professional efficacy 493 35+ 1.4
Table 3. Crude odds ratios for intention to resign.
OR 95% CI P
Male (vs. female) 1.03 0.35-3.03 0.951
Age
-29y 5.55 0.98-31.35 0.052
30-39y 6.46 2.11-19.76 0.001
40-49y 1.34 0.40-4.49 0.633
50-59y 0.83 0.28-2.50 0.741
60-69y 0.76 0.26-2.26 0.622
70y- 1.00
Married (vs. unmarried) 0.40 0.19-0.87 0.020
General (vs. specific) 4.19 1.00-17.64 0.050
Hometown
The same town or village 1.00
Other town or village in the same 511 2.02-12.88 0.001
prefecture
A city in the same prefecture 2.70 1.04-7.02 0.042
A town or village in other prefectures 2.61 0.87-7.81 0.087
A city in other prefectures 1.79 0.63- 5.07 0.275
Clinic (vs. hospital) 0.36 0.20-0.65 0.001
Lower position 3.47 1.74-6.90 <0.001
Medical school admission-General (vs.
Selective admission for community medicine 0.32 0.17-0.59 <0.001
and/or Scholarship of its obligation)
Community medicine practice during medical 3.03 1.68-5.47 <0.001
school
Working hours (per week)
-3%h 1.00
40-49h 1.84 0.52-6.51 0.342
50-5%9h 1.75 0.45- 6.85 0.421
60-7%h 4.58 1.27-16.49 0.020
80h- 6.27 1.65-23.86 0.007
Night duty
None 1.00
1-7/m 3.26 1.70-6.24 <0.001
8-/m 4.14 1.86-9.20 <0.001
On call
None 1.00
1-7/m 1.21 0.63-2.32 0.575
8-/m 2.78 1.30-5.96 0.008
Days off
None 2.51 0.74-8.53 0.139
1-7/m 0.87 0.42-1.82 0.714
8-/m 1.00
Income satisfaction (dissatisfied vs. satisfied) 4.65 2.52-8.57 <0.001
Opportunity for training or attending medical
conferences (dissatisfied vs. satisfied) 211 1.18-3.79 0.012
Work-life balance (dissatisfied vs. satisfied) 3.20 1.70-6.01 <0.001
Job stress questionnaire
Demand 1.13 0.99-1.28 0.070
Control 0.67 0.57-0.79 <0.001
Supervisor support 1.10 0.99-1.22 0.078
Co-worker support 0.96 0.86-1.08 0.511
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Table 4. Crude odds ratios for burnout.

OR 95% CI P
Male (vs. female) 0.74 0.35-1.53 0.414
Age
-29y 2.63 0.45-15.21 0.281
30-39y 3.02 1.06-8.57 0.038
40-49y 2.01 0.75-5.41 0.168
50-59y 245 1.02-5.89 0.045
60-69y 2.12 0.90-5.03 0.087
70y- 1.00
Married (vs. unmarried) 1.11 0.54-2.29 0.785
General (vs. specific) 1.13 0.60-2.12 0.702
Hometown
The same town or village 1.00
Other town or village in the same 111 0.60-2.06 0.733
prefecture
A city in the same prefecture 0.72 0.40-1.32 0.288
A town or village in other prefectures 1.00 0.50-2.02 0.991
A city in other prefectures 0.85 0.46-1.56 0.599
Clinic (vs. hospital) 0.63 0.40-1.01 0.056
Lower position 1.22 0.65-2.28 0.546
Medical school admission-General (vs.
Selective admission for community medicine 1.29 0.71-2.32 0.402
and/or Scholarship of its obligation)
Community medicine practice during medical 1.07 0.66-1.73 0791
school
Working hours (per week)
-3%h 1.00
40-4%9h 1.37 0.64-2.95 0.423
50-5%9h 1.36 0.59-3.13 0.472
60-79h 2.55 1.12-5.78 0.026
80h- 5.23 2.17-12.61 <0.001
Night duty
None 1.00
1-7/m 2.01 1.23-3.28 0.005
8-/m 3.23 1.73-6.05 <0.001
On call
None 1.00
1-7/m 1.13 0.71-1.81 0.607
8-/m 2.64 1.44-4.83 0.002
Days off
None 2.62 0.93-7.35 0.068
1-7/m 1.00 0.57-1.72 0.985
8-/m 1.00
Income satisfaction (dissatisfied vs. satisfied) 1.94 1.16-3.24 0.012
Opportunity for training or attending medical
conferences (dissatisfied vs. satisfied) 2.20 1.44-3.36 < 0.001
Work-life balance (dissatisfied vs. satisfied) 4.58 2.77-7.59 <0.001
Job stress questionnaire
Demand 1.51 1.34-1.69 <0.001
Control 0.60 0.52-0.69 <0.001
Supervisor support 0.98 0.90-1.07 0.647
Co-worker support 0.85 0.77-0.92 <0.001

tion with training opportunities or attending medical con-
ferences was significantly related to burnout in Model 1,
but after adjustment for DCS model factors, statistical sig-
nificance disappeared in Models 2 and 3. Since lower con-
trol can include insufficient opportunity for training or
attending medical conferences, those confounding factors
may reduce the effect of dissatisfaction with training oppor-
tunities or attending medical conference on burnout in the
multivariate analyses. However, training and education had

been reported as one of the important factor for General
Practitioner recruitment and retainment (Young and Leese
1999). Therefore, countermeasures which can increase
rural physicians’ job control including increasing opportu-
nities for training or attending medical conferences should
be considered to prevent them leaving their job. In our pre-
vious study, rural hospital physicians had higher job control
compared to those working in an urban setting (Saijo et al.
2013). However, since demands on health care and its con-
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Table 5. Adjusted odds ratios for intention to resign.

Model 1 Model 2 Model 3
OR 95% CI P OR 95% CI P OR 95% CI P
Male (vs. female) 119 0.31-4.64 0.802 151 037-6.16 0.567 133 031-5.65 0.702
Age
229y 464 0.60-35.69  0.141 592 0.76-46.13 0.090 626  0.70-56.37 0.102
30-39y 331 0.85-12.94  0.085 574 147-2246 0.012 517 1.25-2131 0.023
40-49y 081  0.19-3.41 0.768 107 0.25-4.53 0.930 095 021429 0.947
50-59y 060  0.17-2.10 0.424 059  0.17-2.03 0.405 0.56  0.16-2.02 0.375
60-69y 082  0.24-2.74 0.743 085  0.25-2.87 0.790 0.86  0.24-3.02 0.812
70y- 1.00 1.00 1.00
Married (vs. unmarried) 364 078-17.13  0.102 327 0.69-15.53 0.136 338 0.70-16.21 0.128
General (vs. specific) 097  0.35-2.67 0.948 098  0.36-2.66 0.972 086  0.31-2.39 0.766
Hometown
The same town or village 1.00 1.00 1.00
Other townorvillageinthe 151 41,1008 0010 367 124-10.86 0.019 3.53 1.18-10.62 0.025
same prefecture
A city in the same prefecture  1.91 0.64-5.69 0.244 1.65 0.55-4.99 0.375 1.58 0.51-4.85 0.429
Atownorvillageinother 5 o4 058986 0081 288 085972 0.088 288 0.84-9.89 0.092
prefectures
A city in other prefectures 097  029-3.22 0.961 100  0.29-341 0.994 0.89  0.26-3.10 0.853
Clinic (vs. hospital) 064  0.26-1.60 0.340 047  0.21-1.04 0.063 0.64  0.25-1.64 0.353
Lower position 203 0.80-5.19 0.138 1.84  0.65-5.18 0.248 203 0.71-5.82 0.189
Working hours (per week)
-39h 1.00 1.00
40-49h 145  0.36-5.81 0.597 162 0.38-6.88 0.511
50-59h 140 0.30-6.54 0.667 163 0.32-845 0.559
60-79h 181 0.39-8.35 0.449 253 0.48-13.40 0.276
80h- 240  0.45-12.80  0.306 262 0.42-16.34 0.304
Night duty
None 1.00 1.00
1-7/m 163  0.61-439 0.331 137 049379 0.548
8-/m 182 0.57-5.76 0.310 154  045-522 0.491
Income satisfaction (dissatisfied 527y 79807 0001 388  1.75-848 0.001 3.63  1.63-8.10 0.002
vs. satisfied)
Opportunity for training or 1.80  0.85-3.81 0.127 1.67  0.77-3.62 0.196 157 0.71-3.50 0.267
attending medical conference
(dissatisfied vs. satisfied)
Work-life balance (dissatisfied vs. ¢, 74355 0.234 158 0.72-3.49 0.258 131 0.56-3.03 0.533
satisfied)
Job stress questionnaire
Demand 098  0.84-1.15 0.789 094  0.79-1.11 0.454
Control 0.71 0.58-0.87 0.001 072 0.58-0.88 0.002
Supervisor support 0.95 0.80-1.14 0.594 0.93 0.78-1.12 0.444
Co-worker support 0.98 0.83-1.15 0.768 0.97 0.82-1.14 0.681

All 509 participants were analyzed in model I, IT and III using multiple imputations.

sequences are increasing, medical technology is rapidly
developing, and a lot of patient-related documents have to
be submitted to the government and other agencies (Wada
et al. 2008). Consequently, more job control may have an
effective buffering effect. Interventional factors of job con-
trol in rural medicine should be elucidated in further stud-
ies.

Dissatisfaction with income was significantly related
to intention to resign in our study. One study of hospital
physicians in Taiwan reported that dissatisfaction with
income had a significantly higher OR for intention to resign
the current hospital, but the relation was not modified by
working hours (Tsai et al. 2016). In the another study of
Chinese village doctors, income satisfaction had a
significantly lower OR for turn over intention in village
doctors, but actual income level was not related (Fang et al.
2014). Thus, not the amount of income but income
satisfaction is a possible factor to continue working since

income satisfaction may be influenced by personal
perception of income value compared with rural work
burden.

Two other factors of the DCS model, demand and
social support from co-workers, were significant related to
burnout in our study. Systematic reviews have also shown
that high job demand and low social support are risks for
common mental disorders and burnout symptoms (Stansfeld
and Candy 2006; Nieuwenhuijsen et al. 2010; Aronsson et
al. 2017). In our previous study of physicians in Japan,
support from co-workers was significantly associated with
both depressive symptoms and burnout, but support from
supervisors was not (Saijo et al. 2013). Furthermore, a
review of factors affecting U.S. physicians’ job satisfaction
reported that job support from colleagues was consistently
related to job satisfaction in five studies, but support from
supervisors was not (Scheurer et al. 2009), and a review of
general practitioners reported that relationships and contact
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Table 6. Adjusted odds ratios for burnout.
Model 1 Model 2 Model 3
OR 95% CI P OR 95% CI P OR 95% CI P
Male (vs. female) 049  021-1.17 0106 057 0.22-1.48 0.245 0.56 0.21-1.50 0.248
Age
29y 1.80  0.23-1432 0580  3.15  0.34-29.20 0.313 2.97 0.33-26.82 0.333
30-39y 195 058653 0278 566  1.50-21.30 0.010 5.82 1.50-22.53 0.011
40-49y 1.65 055499 0375  2.54 0.75-8.60 0.133 2.96 0.85-10.35 0.090
50-59y 217 0.82-5.71 0.117 229 0.80-6.52 0.122 247 0.85-7.15 0.095
60-69y 228  090-5.81  0.083  2.50 0.89-6.98 0.081 2.58 0.91-7.29 0.074
70y-
Married (vs. unmarried) 1.06 053581 0867  0.83 0.40-1.73 0.617 0.73 0.34-1.56 0.420
General (vs. specific) 154 064370 0.335 1.40 0.56-3.49 0.471 1.49 0.59-3.78 0.403
Hometown
The same town or village
Othertownorvillageinthe 09 54520 0504 083 038180 0632 093 042205 0.856
same prefecture
A city in the same prefecture  0.62  0.31-1.23  0.171  0.52 0.24-1.10 0.088 0.50 0.23-1.09 0.079
A town or village in other 106 049229 0881 135  0.57-3.18 0.496 137 057330 0.481
prefectures
A city in other prefectures 0.65 0.33-1.31 0.227 0.86 0.41-1.81 0.689 0.80 0.37-1.73 0.568
Clinic (vs. hospital) 105 052210 089  0.84 0.44-1.60 0.592 1.09 0.49-2.41 0.830
Lower position 104 047232 0922  0.77 0.31-1.95 0.585 0.75 0.29-1.91 0.545
Working hours (per week)
-39h 1.00
40-49h 089  038-2.04  0.775 0.63 0.24-1.63 0.341
50-59h 094 037237  0.889 0.42 0.14-1.24 0.117
60-79h 126 048330  0.637 0.45 0.14-1.43 0.176
80h- 189 0.65-556  0.245 0.62 0.18-2.18 0.457
Night duty
None 1.00
1-7/m 191 095385  0.070 1.62 0.74-3.55 0.225
8-/m 204 0.89-4.66  0.092 235 0.93-5.92 0.070
Income satisfaction (dissatisfied vs.y 5¢ - 70033 0419 114 059220 0.690 1.00 0.51-1.98 0.990
satisfied)
Opportunity for training or 191  1.17-3.10  0.009 1.30 0.77-2.20 0.330 1.40 0.81-2.42 0.226
attending medical conferences
(dissatisfied vs. satisfied)
Worlclife balance (dissatisfied vs. 5 55 504628 <0001 297 161-545 <0001 277 1.48-5.19 0.001
satisfied)
Job stress questionnaire
Demand 1.43 1.26-1.64 <0.001 1.48 1.28-1.72 <0.001
Control 0.65 0.55-0.77 <0.001 0.66 0.55-0.78 <0.001
Supervisor support 0.94 0.82-1.08 0.380 0.94 0.82-1.08 0.375
Co-worker support 0.88 0.78-0.99 0.033 0.88 0.78-1.00 0.044

All 509 participants were analyzed in model I, IT and III using multiple imputations.

with colleagues contributed to job satisfaction (Van Ham et
al. 2006). Thus, support from co-workers may be more
consequential for physicians compared to support from
supervisors. However, details of such support from
co-workers were not obtained in the present study. In rural
clinics, there are many clinics where there is only one
physician, but paramedical staff as co-workers may have a
buffering effect. Further studies are needed to clarify what
types of support from co-workers is effective.

Work burden variables, working hours and night duty,
were statistically significant in the crude analyses for both
intention to resign and burnout, but significances
disappeared in multivariate analyses. One reason for the
negative results may be due to age factor in that the younger
physicians have a higher work burden, and they also intend
to change job more (Gauld and Horsburgh 2015) , as well
as suffer from burnout (West et al. 2018). However,
excessive workloads such as long work hours and being

frequently on call have been reported as risks of intention
to leave and burnout among physicians (Young and Leese
1999; West et al. 2018). Further studies on rural physicians
with a larger sample size should be done to further elucidate
these effects.

Of the participants, 10.4% answered they intended to
resign their current hospital or clinic. One study of
Japanese rural doctors reported that only 26% intended to
continue a rural carrier (Matsumoto et al. 2005). Another
study of Chinese village doctors reported that 36.8%
intended to leave (Fang et al. 2014). In an Australian study
of rural GPs, it was reported that 52.7% had seriously
considered leaving rural general practice in the last two
years (Gardiner et al. 2005). It is difficult to directly
compare the prevalence of intention to leave between
studies, since the methods used to measure an intention to
resign, the study period, and rural definition were different.
However, because the prevalence of intention to resign in
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our study was not so high, participants in our study were
possibly more highly motivated for a rural carrier.

This study had several limitations. First, since this
study was cross-sectional, we were unable to infer cause-
effect relationships. Secondly, the response rate was
relatively low. There might have been a tendency not to
participate among physicians with greater job stress and
burdens, which may have attenuated the significance of the
results. Also, we cannot present characteristics of the non-
respondents because we only had hospital or clinic names
and address data when we distributed the questionnaires.
Therefore, we cannot present the characteristic differences
between responders and non-responders. Thirdly, the
participants were restricted to four regions in Japan.
However, since these regions included the northern most
and southern most regions in Japan, we believe our results
can be generalized to Japanese rural medicine. Fourth, we
used the four-response-choice questions to measure
“intention to resign.” As previously mentioned, the
standard method to measure “intention to leave” has not yet
been established. Fifth, according to the Survey of
Physicians, Dentists and Pharmacists 2018 conducted by
the Ministry of Health, Labour and Welfare, the male-
female ratio of internal medicine physicians was 5:1.
However, in our present study, female physicians only
comprised 7.7% of the total number of participants, which
may be because the participants in our study were restricted
to full-time physicians and the proportion of part-timers
was higher in female physicians than in males. Finally,
because this study used a questionnaire that measured
exposures and outcomes simultaneously, a common method
bias may exist.

In conclusion, our study of Japanese rural physicians
suggests that low job control is related to both intention to
resign and to burnout, and the having a hometown that was
in the same prefecture but not the same village or town as
the present position and dissatisfaction with income were
related to intention to resign, and high job demand and low
support from co-workers was related to burnout. Improving
job stress factors, especially job control, and consideration
of physicians’ town or village level hometown (not prefec-
ture level) and a satisfactory income may be important fac-
tors to prevent rural physicians for quitting their current job
suffering from burnout.
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