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A retrospective observational 
study analyzing work and study 
motivation based on the work 
environment of 15,677 Japanese 
clinicians in 2016
Yuzo Shimazu1*, Yurie Kobashi1, Seiya Imoto2 & Masaharu Tsubokura1

Physicians play an active role in public health. However, there is a limit to the knowledge and 
experience that can be gained through hospital work alone. This was a secondary data analysis from 
100,000 doctors in Japan (15,677 respondents). The results of the analysis showed that 898 (8.4%) 
male and 190 (6.0%) female doctors worked 60 h or more in a week. The percentage of physicians 
whose spouse was a physician was found to be 31.4% (male) and 61.7% (female) (p < 0.001), and the 
rate of full-time working clinicians was 85.7% (male) and 30.0% (female) (p < 0.001). In the univariate 
analysis, female’s working hours were affected by childbirth and childcare experience (p < 0.001, 95% 
CI − 10.3 to − 8.4, with “none” as reference) and specialty certification (p < 0.001, 95% CI − 3.5 to − 1.4, 
with “none” as reference). In the multivariate analysis, physician’s working hours were associated with 
sex (coefficient, − 7.4; 95% CI − 8.3 to − 6.5, with “male as reference), childbirth/childcare (coefficient, 
− 2.2; 95% CI − 2.9 to − 1.4, with “possession” as reference), and specialty qualification (coefficient 
− 4.0, 95% CI − 5.0 to − 3.0, with “possession” as reference). To summarize the results of the analysis, 
work/study motivation of physicians will be facilitated by ensuring adequate learning opportunities 
and by developing support systems and environments.

Health care professionals must acquire not only knowledge and skills, but also the ability to collaborate with 
other  professionals1,2. For them to acquire these abilities, it is important that they continue to learn throughout 
their lives and develop a broad career. In recent years, as social conditions and values have become more diverse, 
physicians are expected to play a wide range of roles not only within the hospital but also in society outside the 
hospital. For example, during a global  pandemic3,4, it is important for medical personnel to take a comprehen-
sive view of society not only from a medical perspective, and to take a leadership role in solving public health 
 problems5. To acquire such abilities, young physicians need to receive a well-rounded post-graduate education 
and learn to build a foundation for a lifelong  career6,7. Professionals need to ensure adequate learning based on 
work hours (clinical office hours, non-clinical office hours, on-call hours, etc.) and off-job  hours1,8.

However, there is no clear global consensus on the amount of time required for residents to acquire  skills9. 
This is because there are differences in the maximum weekly working hours for residents in European and North 
American countries. The difference ranges between 48 and 80 h. Residency programs in European countries show 
good compliance with this standard. However, less than 25% of European Union member states successfully apply 
this standard. This result suggests that many issues remain to be resolved, such as the reorganization of health 
services and labor practices, if countries are to meet the appropriate standard for working  hours10,11. Particularly, 
there is a global shortage of  doctors12. The working hours of doctors include long hours due to the addition of 
on-call  hours13,14. Physicians are expected to have medical knowledge and skills, communication skills, and the 
ability to look at society, regardless of on-job training or off-job  training15. Currently, a study of the relationship 
between physicians’ working hours and study time has not revealed any factor that leads to career advancement.

To gain an accurate understanding of the current working patterns of physicians, their work style intentions, 
and career awareness, a survey of the working conditions and work style intentions of 100,000 physicians was 
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conducted in December 2016 in Japan. While there is little information on the working intention of physicians 
globally, the strength of this survey is the large number of responses received and the included questionnaire on 
their living and working conditions, as well as their future intentions. The analysis of such data is very useful in 
discussing the employment status and work/study motivation of doctors.

Therefore, we conducted an observational study of physicians’ working hours based on secondary data 
obtained from the survey to elucidate the factors necessary for employment status and work/study motivation.

Methods
This study is a secondary data analysis of the physician work style survey conducted in 2016.

The physicians’ work style survey conducted in 2016. In the survey, firstly, the medical facilities 
in Japan were stratified into four groups by the number of the hospital beds (199 beds or less, 200–399 beds, 
400–799 beds, and 800 beds or more or special function hospitals). Accordingly, there were a total of 12,035 
medical facilities (11,319, 499, 195, and 22 facilities, respectively) that were randomly selected from each of 
the four groups for this survey. All physicians (full-time and part-time) working at the selected facilities were 
included in the survey. Those who received more than one questionnaire were asked to respond at the facility 
where they worked primarily. Therefore, it was hard to count the actual number of questionnaires distributed; 
however, approximately 100,000 questionnaires were brought to the facilities. It was predicted that the response 
rate would be approximately 10–20%.

A self-administered survey questionnaire method was used for the physicians. To protect the privacy of the 
physicians who responded, each physician sent his or her answers directly to the researcher in a collection enve-
lope. The medical institution form was filled out anonymously by the person in charge of each facility.

Overall, 15,677 physicians from 3126 facilities responded to the survey; the response rates were 15.7% (if the 
total number of distributed questionnaires for physicians is 100 thousand) and 26.0%, respectively.

Survey details of the physicians’ work style survey in 2016. First, the physician survey question-
naire covered the following four parts. The first part was composed of the physician’s attributes include the 
attributes asked for included: age; sex; university of origin; year of graduation; place of residence; place of birth; 
type of work; income; family members living together; department; specialist qualification; childbirth, childcare 
experience, and leave of absence due to that; and affiliation with university medical office. This item was used to 
extract detailed attributes to obtain an accurate picture of the current status of physicians’ work styles and work-
ing conditions. The second part contained working conditions in a time schedule-study mean. To investigate the 
working conditions of doctors, we asked them to describe their working conditions in a timetable. The subjects 
described their actual work, especially during the week from Thursday, December 8 to Wednesday, December 
14. Respondents had the option of choosing either “workday” or “holiday”. If they chose “holiday”, there were 
no responses in the table for that day. Working hours were classified into four categories: “clinical office hours”, 
“non-clinical office hours”, “on-call hours”, and “break time”. For the definition of terms, clinical office hours were 
defined as the time spent in outpatient, inpatient, and home nursing care. Non-clinical office hours were defined 
as time dedicated to teaching, research, self-training, meetings, and administrative duties. On-call hours were 
defined as the time when the physician maintains a cell phone for contact from nighttime to the next morning 
and treats patients when the need for medical care arises. Finally, break time was defined as time allocated for 
meals and resting. The third part was composed of work shared with other professions or physicians, which 
included work that other professionals could perform on their behalf as follows: (1) explaining procedures to 
patients and obtaining consent, (2) taking vital parameters and obtaining data, (3) preparing medical records, 
(4) medical administration, and (5) moving and transporting patients. In reality, physicians may spend a lot of 
time performing these tasks on their own. Therefore, to enable work sharing with other professionals, physicians 
were asked to indicate the actual time spent on these tasks and the percentage of time that could be shared with 
other professionals. These included career awareness and future work style (clinician, general practitioner, nurs-
ing care and welfare field, occupational health, administrative position, private company, research, international 
health, etc.). The intent of these questions was to investigate physicians’ intentions regarding career development 
and job diversity. The fourth part included intentions and years of working in the local area. We defined urban 
and metropolitan areas as cities like Tokyo, government-designated cities, and places where prefectural govern-
ments are located. Other cities and towns were classified as rural areas. The medical facility questionnaire survey 
covered the following four parts. The first part contained attributes of the medical facility: type of establishment, 
type of facility, type of hospital, number of inpatients, and number of outpatients. The second part included the 
number of staff members working at the facility. The third part contained questions in balancing work and fam-
ily, measures instated by the institution to ensure that support, and availability of support for doctors to balance 
work and family life at each facility. The number of doctors that took childcare leave was assessed. Questions on 
the availability of day-care centers were also asked, their opening hours, and their working days.

Analysis. To create a database for the analysis, we matched the questionnaires for physicians and facilities 
using the zip code. First, we extracted all generations of doctors whose zip codes matched those of the question-
naires for doctors and medical facilities. While the basic attributes of young doctors were the crux of the discus-
sion on lifelong career development, this study aimed to analyze the factors necessary for career development 
from a survey on the working styles of young doctors (men and women under 40 years of age). The chi-square 
test was used to analyze the differences of attributes between male and female. Secondly, to grasp the relationship 
between the work attributes of young doctors and the working hours of the elderly (greater than 40), the distri-
bution of working hours by sex and age is shown as a bar graph (Fig. 1). We compiled a table of median (range) 
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and mean values for clinical office hours, non-clinical office hours, on-call hours, and career aspirations by sex 
and age (Table 2). To find factors affecting physicians’ working hours, we performed a univariate analysis. First, 
the univariate analysis showed that age, sex, department, childbirth/childcare experience, and specialty status 
were significantly associated with working hours.

Secondly, we attempted to construct a multivariate model. However, spousal work status and number of hos-
pital beds could not be entered as explanatory variables due to many missing values. Therefore, we conducted a 
multivariate analysis using age, sex, medical department, childbirth/childcare, and whether the patient obtained 
a medical specialty, which were significant in the univariate analysis. The results of the multivariate regression for 
each type of working hours (i.e., clinical office hours, non-clinical office hours, and on-call hours) are shown in 
Table 3. As an appendix analysis, we analyzed efforts to continue working without leaving the job during child-
birth or childcare, depending on whether the respondent has experienced childbirth or childcare (the results by 
sex are attached as a supplemental file). All analyses were performed using Stata/IC version 15.0 (Stata Corp, 
College Station, TX, USA). p-values < 0.05 were considered statistically significant.

Ethics. This study was approved by the Ethics Committee of the Institute of Medical Science, University of 
Tokyo (approval number: 2020-33) and by the Ethics Committee of Fukushima Medical University (approval 
number: General 2020-166).

Informed consent was obtained from all the participants in the study in the form of the opt-out methods.

Results
The overall response rate generally reflects the age distribution of the physicians.
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Figure 1.  (a) The number of participants each weekly working hour by sex (n = 13,909). (b) The number of 
participants each weekly working hour by age (n = 14,142).
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These data are the accurate reflection of the overall employment situation of physicians in Japan. Therefore, 
from the attributes of physicians of all ages, we can extract the working styles and environment surrounding 
their employment. Consequently, we were able to clearly describe the differences in career development by sex.

We cross-referenced the physician questionnaire with the medical facility questionnaire based on their zip 
codes and selected 12,293 physicians. We sampled physicians under the age of 40 to describe the work styles of 
younger physicians and the environment surrounding their employment. The results showed that a total of 5094 
(41.4%) were under 40 years (3295 males, 64.7%; 1799 females, 35.3%).

Table 1 shows the basic demographics of the younger generation of physicians aged < 40 years. The number 
of valid responses varied by item. A total of 695 respondents provided their spouses’ occupations. A total of 282 
respondents had partners who were doctors (153 males, 31.4%; and 129 females, 61.7%; respectively p < 0.001), 
with a statistically significant difference. Additionally, 318 respondents (144 males, 30.0%; and 174 females, 
85.7%) had spouses who worked full time, and the difference was statistically significant (p < 0.001).

Given the differences in the attributes of young doctors, we summarized the distribution of working hours 
for all generations in the figures. Figure 1a shows the distribution of weekly working hours by sex (n = 13,909). 
The most frequent response was “41–50 h” (n = 3743 [26.9%]), with a difference between males and females of 
2939 [27.4%] and 823 [25.9%], respectively (p < 0.05). A total of 898 (8.4%) males and 190 (6.0%) females were 
overworked for more than 60 h, while 108 males (1.0%) and 18 females (0.5%) (n = 135, 10.0%) worked more 
than 81 h per week. Figure 1b showed the distribution of age and working hours (n = 14,142). The highest fre-
quency was 31–40 working hours (n = 3803); Regarding overworking, 1116 people (29.3%) worked ≥ 60 h and 
128 people (3.4%) worked ≥ 81 h (2.3%).

Table 2 summarized the details of clinical office hours and on-call hours (n = 15,337; 11,762 males, 76.7%; 
3575 females, 23.3%). The overall median clinical office hours was 40 (range, 0.5–119) hours, 41 (range, 0.5–119) 
for males and 37.5 (range, 2–107) for females. There was no clear difference in the time spent on miscellaneous 
duties between age and sex. As for future career preferences, there was a shift from clinical to private practice. 
There was no significant difference in the desire to increase or decrease workload between the age or sex groups.

The median on-call hours were 0 (range, 0–127) hours for the overall population, 41 (range, 0.5–119) for 
males and 0 (range 0–126.5) for females.

In all the age groups, 1679 (36.0%) doctors (1342 [38.6%] males and 313 [27.9%] females were on call. The 
proportion of on-call hours decreased with age in both males and females. We summarized the percentages of 
on-call workers by sex. The results showed sex differences by age (male vs. female): 20s (57.9% vs. 45.2%, respec-
tively; p < 0.001), 30s (58.7% vs. 36.1%, respectively; p < 0.05), 40s (48.6% vs. 23.2%, respectively; p = 0.15), 50s 
(32.1% vs. 17.25%, respectively; p < 0.05), and ≥ 60s (17.3% vs. 8.4%, respectively; p < 0.001) (Fig. 2).

In the univariate analysis (Table 3), physicians’ working hours were statistically associated with age, sex, 
department, hospital beds, childbirth/childcare experience, and specialist qualification (p < 0.001). In particular, 
the working hours of female physicians were affected by (1) childbirth and childcare experience (p < 0.001, 95% 
CI − 10.3 to − 8.4, with “none” as reference) and (2) specialist qualification (p < 0.001, 95% CI − 3.5 to − 1.4, with 
“none” as reference).

In the multivariate analysis (Table 4), physician work hours were associated with sex (coefficient − 7.4, 95% 
CI − 8.3 to − 6.5, with “man” as reference), childbirth/childcare experience (coefficient − 2.2, 95% CI − 2.9 to 
− 1.4, with “possession” as reference), and specialty qualification (coefficient − 4.0, 95% CI − 5.0 to − 3.0, with 
“possession” as reference).

In Table 5, we showed the efforts to work without turnover. The total number of valid responses was 4800 
(2265 and 2535 in the groups with and without childcare experience, respectively), consisting of 12 items includ-
ing reduced overtime work (466 vs. 417, p < 0.05), leave after shift change (187 vs. 280, p < 0.05), vacation promo-
tion (269 vs. 184, p < 0.001), and creation of a system to prevent career delays (82 vs. 137 p < 0.05). There was a 
significant statistical difference between the two groups.

Discussion
This study showed that physician consultation times decreased with age for both male and female (Table 2). In 
Japan, working hours tend to decrease in other occupations, regardless of the type of  work16; however, they are 
still high for  doctors17. We have presented the working hours of Japanese physicians. In many countries around 
the world, it is common for physicians, excluding residents, to work longer  hours10,11. In Western countries, there 
are regulations regarding maximum working hours for residents. However, there are no regulations regarding 
working hours for physicians. In Europe and the United States, the problem of doctors (including residents) 
working long hours became apparent from the 1990s to the  2000s18,19. As a result, the working hours were 
regulated. In Japan, guidelines on working hours for physicians are scheduled to be issued in 2024, more than 
20 years later than that in Western countries. However, the current United States study showed that treatment 
outcomes do not change, regardless of whether residents’ working hours are restricted or  not20,21. Long working 
hours are an important factor to be considered under labor management because they can lead to burnout and a 
decline in job performance due to fatigue and lack of  concentration22–26. While working hours are necessary for 
self-improvement as part of professional training, too long working hours leave little time for off-job  training27. 
The prevalence of burnout among physicians is high globally, and it is important to prevent it. In particular, 
burnout is strongly associated with a decrease in physicians’ motivation to work and learn. As a result, burnout 
syndrome reduces physicians’ work and study time, which has a negative impact on patients’ life expectancy. 
Therefore, more research should be conducted worldwide in the future not only on physician labor, but also on 
professional demotivation, depression, and burnout.

The present study showed that female physicians worked shorter hours than their male counterparts. This 
can be attributed to the fact that their partners were doctors (619 women, 63.9% vs. 598 men, 26.8%; p < 0.001) 
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Male Female

Total p value*n % n %

Age category, years 3295 1799 5094 p < 0.001**

26–30 807 24.4 524 29.1 1331

31–40 2488 75.5 1275 70.9 3763

Hospital type 2259 1232 3491 p = 0.22

Training core 11 0.5 9 0.7 20

Cooperation 79 3.5 39 3.2 118

Specialized training 119 5.3 57 4.6 176

Emergency designation 39 1.7 24 1.9 63

Secondary emergency 494 21.9 231 18.8 725

Emergency and critical care center 119 5.3 80 6.5 199

Maternal and perinatal center 1195 52.9 665 54.0 1860

Support at home 203 9.0 127 10.3 330

Work style 2230 1226 3456 p < 0.05***

Full time 1771 79.4 907 74.0 2657

Part time 459 20.6 319 26.0 778

System of attending physician 2227 1218 3445 p < 0.001**

Single 1016 45.6 546 44.8 1562

Multiple 939 42.2 450 36.9 1389

Others 272 12.2 222 18.2 494

On-call at night 2139 1103 3242 p < 0.001**

On call 968 45.3 423 38.3 1391

Shift 1171 54.7 680 61.7 1851

Workplace 1111 637 1748 p = 0.96

Urban and metropolitan 835 75.2 478 75.0 1313

Rural 276 24.8 159 25.0 435

Department 813 458 1271 p < 0.001**

Internal medicine 335 41.2 181 39.5 516

Surgeon 152 18.7 25 5.5 177

Obstetrics and gynecology 23 2.8 46 10.0 69

Pediatrics 66 8.1 59 12.9 125

Emergency 22 2.7 7 1.5 29

Anesthesiology 35 4.3 51 11.1 86

Psychiatry 73 9.0 30 6.6 103

Radiology 35 4.3 18 0.2 53

Resident 72 8.9 41 9.0 113

Beds 779 437 1216 p = 0.1

0–19 1 0.1 1 0.2 2

20–49 3 0.3 3 0.7 6

50–100 17 2.2 9 2.1 26

101–200 65 8.3 39 8.9 104

201–300 60 7.7 34 7.8 94

301–400 58 7.4 33 7.6 91

401–500 51 6.5 52 11.9 103

501– 524 67.2 266 60.9 790

Income 779 431 1210 p < 0.001**

≤ 500 80 10.3 87 20.2 167

501–1000 293 37.6 221 51.3 514

1001–1500 287 36.8 104 24.1 391

1501–2000 101 13.0 15 3.5 116

≥ 2001 18 2.3 4 0.9% 22

Specialist qualification 730 408 1138 p = 0.10

Possession 423 57.9 216 52.9 639

None 307 42.1 192 47.1 499

Annual vacation (days) 697 389 1086 p = 0.19

0 215 30.8 110 28.3 325

Continued
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and that they were working full time (1334 women, 74.7% vs. 2629 men, 80.8%), as shown in Table 1. In previous 
 studies27–30, working hours were thought to be affected only by childbirth and childcare experience, however, 
this study proved that they were greatly affected by the occupation and working style of their partner. To support 
the generation with childcare experience, it is socially important to create a system that allows them to continue 
working without leaving the workforce.

Table 5 shows that there was a significant statistical difference in the intention to continue working without 
leaving the workforce between those who had experienced childcare and those who had not. There was a sig-
nificant difference between the two groups.

Therefore, we believe that clarifying the difference in intentions between the two groups can serve as a basis 
for the development of social systems. Buddenberg et al.31 reported that females become less career-oriented and 
more part-time oriented after raising children. To date, no study has reportedly compared the intentions of female 
physicians with and without childcare  experience32,33. Globally, the percentage of female physicians is increasing 
 yearly34. As a result, there is a need to improve the social infrastructure to support them. The goal is that society 
should work together to ensure that female doctors do not perceive childbirth and childcare as having a negative 
impact on their career development. In other words, the realization of the Sustainable Development Goals in the 
medical field is synonymous with comprehensive support for working female  doctors35–37.

Multiple regression analysis revealed that physicians’ working hours are associated with age, sex, department, 
childbirth/childcare experience, and specialist qualifications. Particularly, working hours generally decreased as 
age increased for both males and females. It is noteworthy that for men, working hours became longer with the 
acquisition of a medical specialty. Meanwhile, childbirth and childcare were found to shorten working hours 
for females. In Tables 3 and 4, we highlighted these two points. Childbirth and childcare experience and the 
availability of specialist qualifications had an impact on the working hours of female doctors. Working hours 
are an integral part of building a career. The skills required of a physician are not limited to hospital care but 
include the ability to think comprehensively about patients and their families and to provide them with the best 
options. The meaning encompassed by career in this paper is a broad concept that includes specialty medicine, 
obtaining a doctoral degree, and raising a family. Meanwhile, intermittent study and extensive case experiences 
are essential to acquire the broad cultivation required of physicians.

This study has some limitations. First, this was a cross-sectional study conducted at one point in time dur-
ing the winter of 2016. This may result in seasonality in the physicians’ working hours and work content. As a 
result, it may not reflect the standard work content throughout the year. Secondly, although the questionnaire 
was distributed in advance, recall bias may have occurred when respondents filled it out. Third, this survey was 
conducted in Japan in 2016. Therefore, the working environment for physicians may differ from current working 
conditions. The regional distribution of physicians and the ratio of men to women have changed due to changes 
in the social situation in Japan and the changes that have occurred as a result of these changes. In addition, the 
special situation of the coronavirus pandemic has been added, and the working environment may differ from 
that of physicians under normal social activities. The working environment during this pandemic has a signifi-
cant impact not only on the physical situation of physicians, but also on their mental  health38. Changes in the 

Male Female

Total p value*n % n %

1–5 327 46.9 181 46.5 508

6–10 135 19.4 77 19.8 212

11– 20 2.9 21 5.4% 41

University medical department 683 383 1066 p = 0.19

With affiliation 550 80.5 291 76.0 841

Planned affiliation 54 7.9 34 8.9 88

No affiliation planned 79 11.6 58 15.1 137

Partner job 486 209 695 p < 0.001**

Physician 153 31.4 129 61.7 282

Medical stuff 170 35.0 13 6.2 183

Non-medical 163 33.5 67 32.1 230

Partner’s work style 480 203 683 p < 0.001**

Full-time employment 144 30.0 174 85.7 318

Part-time employment 113 23.5 19 9.4 132

Self-employed 3 0.60 7 3.4 10

Unemployed 220 45.8 3 1.5 223

Children 480 203 683 p < 0.001**

None 117 24.4 82 40.4 199

Possession 363 75.6 121 59.6 484

Table 1.  Characteristics of physicians under 40 years by sex (n = 5094). *p-values for the chi-square test for 
comparisons between male physicians and female physicians. **p < 0.001, ***p < 0.05.
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Male Female Overall

Min Max Median Min Max Median Min Max Median

Clinical office hours (h)

All ages, years 0.5 119.0 41.0 2.0 107 37.5 0.5 119.0 40.0

20– 3.0 104.5 49.5 2.0 90 47.5 2.0 104.5 48.5

30– 1.0 119.0 46.5 3.0 101 39.5 1.0 119.0 44.0

40– 1.0 109.5 43.5 2.0 100 34.0 1.0 109.5 41.0

50– 0.5 102.5 40.0 2.0 88 35.8 0.5 102.5 39.5

≥ 60 0.5 96.0 34.0 4.5 107 32.5 0.5 107.0 34.0

On-call hours (h)

All ages, years 0.5 119.0 41.0 0 126.5 0 0 127.0 0

20– 3.0 104.5 49.5 0 93.5 9.0 0 114.0 12.0

30– 1.0 119.0 46.5 0 126.5 0 0 126.5 8.5

40– 1.0 109.5 43.5 0 123 0 0 127.0 0

50– 0.5 102.5 40.0 0 103 0 0 126.0 0

≥ 60 0.5 96.0 34.0 0 93 0 0 122.0 0

Number and percentage of employees on call

Male Female Overall

n % Total n % Total n % Total

All ages, years 1342 38.6 3471 313 27.9 1122 1679 36.0 4668

20– 128 57.9 221 61 45.2 135 190 52.9 359

30– 442 58.7 753 143 36.1 396 592 50.9 1164

40– 348 48.6 716 69 23.2 298 421 40.8 1032

50– 250 32.1 777 30 17.2 174 289 29.8 971

≥ 60 174 17.3 1004 10 8.4 119 187 25.3 1142

Time actually spent on business on 12/14

Male Female Overall

Patient explanation/consent acquisition (min)

All ages, years 1 960 60 1 660 85 1 960 60

20– 5 770 60 8 480 60 5 770 60

30– 5 840 60 5 600 60 5 840 60

40– 1 960 60 1 660 90 5 960 60

50– 1 660 90 5 570 100 1 660 80

≥ 60 3 750 100 10 600 120 3 750 90

Data management (min)

All ages, years 1 960 30 1 720 30 1 960 30

20– 1 660 30 1 360 30 1 660 30

30– 1 960 30 1 720 30 1 960 30

40– 4 600 30 1 600 30 1 600 30

50– 1 630 40 5 540 40 1 630 40

60– 2 750 50 5 420 40 2 750 50

Medical records (min)

All ages, years 3 720 90 2 720 90 2 720 90

20– 10 480 90 10 630 100 15 630 100

30– 3 720 90 3 720 80 5 720 60

40– 5 660 90 2 660 90 2 630 80

50– 10 500 90 3 600 90 3 600 90

60– 10 480 110 2 600 80 2 600 75

Office work (min)

All ages, years 2 480 30 1 600 30 1 600 30

20– 5 300 40 5 360 50 5 360 50

30– 3 480 30 3 480 30 3 420 30

40– 5 420 30 1 600 30 1 600 30

50– 2 390 30 2 420 30 2 420 30

≥ 60 10 410 30 5 480 30 5 480 30

Patient transfer and goods movement (min)

All ages, years 2 420 20 1 700 30 1 700 30

Continued
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working environment have a significant impact on physicians’ willingness to work, and as a result, their working 
conditions are changing as of 2022. Fourth, as the target population has become older, their working conditions, 
family environment, and career aspirations may differ from those of the same age today.

In conclusion, physicians worked excessive hours, and age, sex, department, children, and specialty certifica-
tion were associated with the length of working hours. Female physicians’ working hours were more strongly 
influenced by their experience with childbirth and childcare and by their medical specialty than male physi-
cians. Society should create a system that allows both males and females to successfully incorporate childbirth 
and childcare.

Time actually spent on business on 12/14

Male Female Overall

20– 5 120 30 1 400 30 1 400 30

30– 2 180 20 1 300 30 1 300 30

40– 5 420 17.5 2 700 20 2 700 25

50– 2 90 15 2 390 20 3 390 20

≥ 60 10 100 20 1 480 22.5 1 480 30

Future will

Overall

No. 1 
Clinician

No. 2 General 
practitioner

Overalln % n %

All ages, years 2722 63.4 1006 23.4 4293

20– 287 10.5 38 3.8 350

30– 850 31.2 165 16.4 1135

40– 660 24.2 213 21.1 996

50– 494 18.1 273 27.1 900

≥ 60 431 15.8 317 31.5 912

Table 2.  Work hours for December 8–14, 2016, work shared with other professions, and future intentions 
(n = 15,379).

Figure 2.  Box-and-whisker diagram of a doctor’s weekly on-call hours.
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Table 3.  Univariate analysis of the factors determining the weekly working hours of male and female 
physicians. *p < 0.001, **p < 0.01, ***p < 0.05.

Weekly working hours (h)

Male Female Overall

Coefficient p-values
95% confidence 
interval Coefficient p-values

95% confidence 
interval Coefficient p-values

95% confidence 
interval

Ages, years

20– Ref

30– − 3.7 p < 0.001* − 5.0 − 2.4 − 7.8 p < 0.001* − 9.4 − 6.1 − 5.1 p < 0.001* − 6.1 − 4.0

40– − 6.8 p < 0.001* − 8.1 − 5.5 − 12.1 p < 0.001* − 13.8 − 10.4 − 7.8 p < 0.001* − 8.9 − 6.8

50– − 10.6 p < 0.001* − 11.9 − 9.3 − 10.3 p < 0.001* − 12.2 − 8.5 − 9.8 p < 0.001* − 10.9 − 8.8

60– − 17.3 p < 0.001* − 18.6 − 16.0 − 14.3 p < 0.001* − 16.4 − 12.1 − 16.0 p < 0.001* − 17.0 − 14.9

Sex

Male Ref

Female − 3.4 p < 0.001* − 4.0 − 2.8

Place of work

Urban and metropolitan Ref Ref Ref

Rural − 0.1 0.82 − 1.0 0.8 0.8 0.32 − 0.8 0.3 0.54 − 0.6 1.1

Department

Internal medicine Ref Ref Ref

Surgeon 3.6 p < 0.001* 2.7 4.5 7.3 p < 0.001* 4.8 9.8 4.1 p < 0.001* 3.3 5.0

Obstetrics and gynecology − 1.3 0.12 − 2.9 0.3 0.0 0.98 − 2.0 2.0 − 1.5 p < 0.05*** − 2.8 − 0.2

Pediatrics − 1.8 p < 0.01** − 3.1 − 0.5 − 0.8 0.37 − 2.7 1.0 − 1.8 p < 0.01** − 2.8 − 0.7

Emergency 3.3 p < 0.01** 0.8 5.7 7.8 p < 0.01** 2.2 13.3 4.0 p < 0.01** 1.7 6.2

Anesthesiology 1.8 p < 0.05*** 0.0 3.5 4.4 p < 0.001* 2.2 6.5 2.2 p < 0.01** 0.8 3.5

Psychiatry − 6.6 p < 0.001* − 7.9 − 5.4 − 6.5 p < 0.001* − 8.6 − 4.4 − 6.7 p < 0.001* − 7.8 − 5.7

Radiology 2.7 p < 0.01** 0.8 4.5 1.5 0.33 − 1.4 4.3 2.2 p < 0.01** 0.6 3.8

Resident 6.7 p < 0.001* 4.4 9.0 7.6 p < 0.001* 4.5 10.7 6.6 p < 0.001* 4.8 8.4

Hospital category

Training core Ref Ref Ref

Emergency − 0.4 0.75 − 2.5 1.8 − 0.3 0.85 − 3.8 3.1 − 0.3 0.76 − 2.1 1.6

Maternal and perinatal 2.3 p < 0.05*** 0.4 4.2 2.2 0.15 − 0.8 5.1 2.6 p < 0.01** 0.9 4.2

Support at home 2.8 p < 0.01** 0.9 4.6 2.6 p < 0.01** − 0.3 5.4 2.1 p < 0.05*** 0.5 3.7

Number of beds

0–19 − 1.8 0.23 − 4.7 1.1 − 8.4 p < 0.01** − 13.2 − 3.6 − 3.2 p < 0.05*** − 5.7 − 0.7

20–49 − 5.5 p < 0.001* − 8.3 − 2.7 − 5.6 p < 0.05*** − 10.6 − 0.6 − 4.9 p < 0.001* − 7.5 − 2.4

50–100 − 2.3 p < 0.05*** − 4.3 − 0.4 − 4.4 p < 0.01** − 7.6 − 1.2 − 3.3 p < 0.001* − 5.1 − 1.6

101–200 − 2.4 p < 0.01** − 3.9 − 0.9 − 1.6 0.24 − 4.3 1.1 − 2.2 p < 0.01** − 3.5 − 0.8

201–300 Ref Ref Ref

301–400 1.8 p < 0.05*** 0.0 3.5 4.0 p < 0.01** 1.1 6.9 2.1 p < 0.01** 0.6 3.6

401–500 3.7 p < 0.001* 1.9 5.5 6.1 p < 0.001* 3.2 9.0 4.1 p < 0.001* 2.6 5.7

≥ 501 1.6 p < 0.05*** 0.2 2.9 3.9 p < 0.01** 1.6 6.1 1.9 p < 0.01** 0.7 3.1

Side job

Full time Ref Ref Ref

Part time − 0.8 p < 0.01** − 1.8 0.1 2.6 p < 0.05*** 0.2 4.9 1.9 p < 0.001* 1.1 2.8

Self-employed − 3.6 p < 0.001* − 5.1 − 2.2 − 0.6 0.52 − 2.6 1.3 − 1.8 p < 0.01** − 3.0 − 0.7

Unemployed − 1.8 p < 0.001* − 2.6 − 1.1 4.9 p < 0.001* 2.5 7.2 1.1 p < 0.001* 0.5 1.8

Childbirth and childrearing

Possession − 0.40 0.19 − 0.2 0.99 − 9.3 p < 0.001* − 10.3 − 8.4 2.4 p < 0.001* − 2.9 − 1.9

None Ref Ref Ref

Specialist qualification

Possession − 0.44 0.20 − 1.1 0.22 − 2.45 p < 0.001* − 3.51 − 1.40 − 0.88 p < 0.05*** − 1.45 − 0.32

None Ref Ref Ref
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Table 4.  Multivariate analysis of factors determining weekly working hours for male and female physicians. 
*p < 0.001.

Weekly working hours (h) Coefficient p value
95% confidence 
interval

Ages, years

20– Ref

30– − 5.6 p < 0.001* − 7.4 − 3.8

40– − 7.4 p < 0.001* − 9.3 − 5.5

50– − 9.7 p < 0.001* − 11.6 − 7.8

≥ 60 − 18.8 p < 0.001* − 20.8 − 16.9

Sex

Male Ref

Female − 7.4 p < 0.001* − 8.3 − 6.5

Department

Internal medicine Ref

Surgeon 3.6 p < 0.001* 2.5 4.7

Obstetrics and gynecology − 2.4 p < 0.001* − 3.9 − 0.8

Pediatrics − 2.2 p < 0.001* − 3.5 − 0.9

Emergency 0.8 p < 0.001* − 1.9 3.5

Anesthesiology − 2.7 p < 0.001* − 4.4 − 1.1

Psychiatry − 8.2 p < 0.001* − 9.5 − 7.0

Radiology − 1.4 0.16 − 3.3 0.5

Resident − 4.2 p < 0.001* − 6.7 − 1.7

Childbirth and childrearing

Possession − 2.2 p < 0.001* − 2.9 − 1.4

None Ref

Specialist qualification

Possession Ref

None − 4.0 p < 0.001* − 5.0 − 3.0

Table 5.  Efforts to work without leaving the workforce during childcare (overall). *p-values for the chi-square 
test for comparisons between the “Yes” and “No” groups of leaving a job (one-sided Fisher’s exact). **p < 0.05, 
***p < 0.001, ****p < 0.01.

Leaving a job

Total p value*

Yes No

n % n %

Effort 2265 2535 4800

Reduction of overtime work 466 20.6 417 16.4 883 p < 0.05**

Shift personnel 356 15.7 417 16.4 773 p < 0.05**

Increased salary 261 11.5 318 12.5 579 p < 0.01****

Leave after shift change 187 8.3 280 11.0 467 p < 0.001***

Vacation promotion 269 11.9 184 7.3 453 p < 0.001***

Share of other occupations 220 9.7 204 8.0 424 0.29

Babysitter 174 7.7 227 9.0 401 p < 0.05**

Relief of work benefits 139 6.1 163 6.4 302 0.08

Short time to advance 96 4.2 82 5.0 178 0.19

No career delay 82 3.6 137 5.4 219 p < 0.001***

In-hospital childcare facilities 15 0.6 17 0.7 33 0.42



11

Vol.:(0123456789)

Scientific Reports |        (2022) 12:14806  | https://doi.org/10.1038/s41598-022-19007-9

www.nature.com/scientificreports/

References
 1. Fox, L. et al. Teaching interprofessional teamwork skills to health professional students: A scoping review. J. Interprof. Care 32, 

127–135. https:// doi. org/ 10. 1080/ 13561 820. 2017. 13998 68 (2018).
 2. Pollard, K. C., Miers, M. E., Gilchrist, M. & Sayers, A. A comparison of interprofessional perceptions and working relationships 

among health and social care students: The results of a 3-year intervention. Health Soc. Care Community. 14, 541–552. https:// doi. 
org/ 10. 1111/j. 1365- 2524. 2006. 00642.x (2006).

 3. WHO. W. H. O. Coronavirus disease (COVID-19) pandemic. https:// www. who. int/ emerg encies/ disea ses/ novel- coron avirus- 2019. 
Last accessed 10 February 2022 (2019).

 4. Saadeh, R. et al. Perceptions of primary healthcare physicians in Jordan of their role in the COVID-19 pandemic: A cross-sectional 
study. Int. J. Clin. Pract. 75, e14797. https:// doi. org/ 10. 1111/ ijcp. 14797 (2021).

 5. Beauchamp, T. L. & Childress, J. F. Principles of Biomedical Ethics 8th edn. (Oxford University Press, 2019).
 6. Birden, H. et al. Defining professionalism in medical education: A systematic review. Med. Teach. 36, 47–61. https:// doi. org/ 10. 

3109/ 01421 59x. 2014. 850154 (2014).
 7. Cruess, R. L., Cruess, S. R., Boudreau, J. D., Snell, L. & Steinert, Y. Reframing medical education to support professional identity 

formation. Acad. Med. 89, 1446–1451. https:// doi. org/ 10. 1097/ acm. 00000 00000 000427 (2014).
 8. Menter, I. & Flores, A. Teacher education, teacher professionalism and research: International trends, future directions. Eur. J. 

Teach. Educ. 44, 1–4. https:// www. tandf online. com/ toc/ cete20/ curre nt. https:// doi. org/ 10. 1080/ 02619 768. 2020. 18505 50 (2020).
 9. Ministry of Health, Labour and Welfare, Medical Affairs Bureau, in Japan. Study Group on the Promotion of Workplace Reform 

for Doctors. https:// www. mhlw. go. jp/ stf/ newpa ge_ 05488. html. Last accessed 11 May 2022 (2021) (in Japanese).
 10. Temple, J. Resident duty hours around the globe: Where are we now?. BMC Med. Educ. 14(Suppl 1), S8. https:// doi. org/ 10. 1186/ 

1472- 6920- 14- s1- s8 (2014).
 11. Nasca, T. J. Summary of Changes to ACGME Common Program Requirements Section VI. http:// www. acgme. org/ Porta ls/0/ PDFs/ 

Nasca- Commu nity/ Secti on- VI- Memo-3- 10- 17. pdf. Last accessed 8 August 2022.
 12. Doctors and the European Working Time Directive Find out how the EWTD was implemented, and how it affects consultants, SAS 

doctors and junior doctors. https:// www. bma. org. uk/ pay- and- contr acts/ worki ng- hours/ europ ean- worki ng- time- direc tive- ewtd/ 
docto rs- and- the- europ ean- worki ng- time- direc tive. Last accessed 10 February 2022 (2021).

 13. Doescher, M. P., Ellsbury, K. E. & Hart, L. G. The distribution of rural female generalist physicians in the United States. J. Rural 
Health 16, 111–118. https:// doi. org/ 10. 1111/j. 1748- 0361. 2000. tb004 44.x (2000).

 14. Swick, H. M., Szenas, P., Danoff, D. & Whitcomb, M. E. Teaching professionalism in undergraduate medical education. JAMA 282, 
830–832. https:// doi. org/ 10. 1001/ jama. 282.9. 830 (1999).

 15. Kao, A., Lim, M., Spevick, J. & Barzansky, B. Teaching and evaluating students’ professionalism in US medical schools, 2002–2003. 
JAMA 290, 1151–1152. https:// doi. org/ 10. 1001/ jama. 290.9. 1151 (2003).

 16. Total Actual Working Hours—Ministry of Health, Labour and Welfare. https:// jsite. mhlw. go. jp/ kochi- roudo ukyoku/ libra ry/ kochi- 
roudo ukyoku/ topics/ topic s222. pdf. Last accessed 10 February 2022 (2021) (in Japanese).

 17. Recommendations: Toward the Improvement of Hospital Doctors’ Long and Overtime Work Hours Science Council of Japan, 
Committee on Basic Medical Sciences and Committee on Health and Life Sciences, Joint Public Health Science Subcommittee 
September 27 (2011) (in Japanese).

 18. Sen, S. et al. Effects of the 2011 duty hour reforms on interns and their patients: A prospective longitudinal cohort study. JAMA 
Intern. Med. 173, 657–662. https:// doi. org/ 10. 1001/ jamai ntern med. 2013. 351 (2013).

 19. Staiger, D. O., Auerbach, D. I. & Buerhaus, P. I. Trends in the work hours of physicians in the United States. JAMA 303, 747–753. 
https:// doi. org/ 10. 1001/ jama. 2010. 168 (2010).

 20. Bilimoria, K. Y. et al. National cluster-randomized trial of duty-hour flexibility in surgical training. N. Engl. J. Med. 374, 713–727. 
https:// doi. org/ 10. 1056/ NEJMo a1515 724 (2016).

 21. Silber, J. H. et al. Patient safety outcomes under flexible and standard resident duty-hour rules. N. Engl. J. Med. 380, 905–914. 
https:// doi. org/ 10. 1056/ NEJMo a1810 642 (2019).

 22. Low, Z. X. et al. Prevalence of burnout in medical and surgical residents: A meta-analysis. Int. J. Environ. Res. Public Health. 16, 
1479. https:// doi. org/ 10. 3390/ ijerp h1609 1479 (2019).

 23. Friesen, L. D. et al. Factors associated with intern fatigue. J. Gen. Intern. Med. 23, 1981–1986. https:// doi. org/ 10. 1007/ s11606- 008- 
0798-3 (2008).

 24. Landrigan, C. P. et al. Effect on patient safety of a resident physician schedule without 24-hour shifts. N. Engl. J. Med. 382, 
2514–2523. https:// doi. org/ 10. 1056/ NEJMo a1900 669 (2020).

 25. Lehmann, K. S. et al. Impact of sleep deprivation on medium-term psychomotor and cognitive performance of surgeons: Prospec-
tive cross-over study with a virtual surgery simulator and psychometric tests. Surgery 147, 246–254. https:// doi. org/ 10. 1016/j. surg. 
2009. 08. 007 (2010).

 26. Lamberg, L. Long hours, little sleep: Bad medicine for physicians-in-training?. JAMA 287, 303–306. https:// doi. org/ 10. 1001/ jama. 
287.3. 303 (2002).

 27. Leviatan, I. et al. Associations of physicians’ prescribing experience, work hours, and workload with prescription errors. J. Am. 
Med. Inform. Assoc. 28, 1074–1080. https:// doi. org/ 10. 1093/ jamia/ ocaa2 19 (2021).

 28. Jagsi, R. et al. Gender differences in the salaries of physician researchers. JAMA 307, 2410–2417. https:// doi. org/ 10. 1001/ jama. 
2012. 6183 (2012).

 29. Kawamoto, R. et al. Gender difference in preference of specialty as a career choice among Japanese medical students. BMC Med. 
Educ. 16, 288. https:// doi. org/ 10. 1186/ s12909- 016- 0811-1 (2016).

 30. Japan Medical Association Gender Equality Committee, Japan Medical Association Women Physicians Support Center. Survey 
report on the current status of the working environment for female doctors. https:// www. med. or. jp/ josei ishi/ wp- conte nt/ uploa 
ds/ 2018/ 10/ h29wd_ survey. pdf. Last accessed 12 May 2022 (2018) (in Japanese).

 31. Buddeberg-Fischer, B. et al. The impact of gender and parenthood on physicians’ careers—Professional and personal situation 
seven years after graduation. BMC Health Serv. Res. 10, 40. https:// doi. org/ 10. 1186/ 1472- 6963- 10- 40 (2010).

 32. Sumiko, N. & Akiko, N. The social mission of women doctors. J. Jpn. Soc. Gastroenterol. 107, 1–7. https:// doi. org/ 10. 11405/ nissh 
oshi. 107.1 (2010) (in Japanese).

 33. Wright, A. L. et al. Gender differences in academic advancement: Patterns, causes, and potential solutions in one US College of 
Medicine. Acad. Med. 78, 500–508. https:// doi. org/ 10. 1097/ 00001 888- 20030 5000- 00015 (2003).

 34. The World Economic Forum. The Global Gender Gap Report 2018. https:// repor ts. wefor um. org/ global- gender- gap- report- 2018/? 
doing_ wp_ cron= 16420 37543. 47235 48889 16015 62500 00. Last accessed 13 January 2022 (2018).

 35. Mayumi, N. The actual working hours of female doctors and their determinants—The influence of part-time work and family 
structure Special Feature: “Work-Life Balance” and "Equal Employment Opportunity. Soc. Sci. Res. 64, 45–68. https:// doi. org/ 10. 
34607/ jssiss. 64.1_ 45 (2012).

 36. OECD 2021 Health statics. https:// www. oecd. org/ health/ health- data. htm. Last accessed 10 February 2022 (2021).
 37. Department of Economic and Social Affairs, U. N. Concept Note: Gender Equality in Science, Technology and Innovation: Driv-

ing Sustainable Future. https:// sdgs. un. org/ docum ents/ conce pt- note- gender- equal ity- scien ce- techn olo- 25949. Last accessed 13 
January 2022 (2020).

https://doi.org/10.1080/13561820.2017.1399868
https://doi.org/10.1111/j.1365-2524.2006.00642.x
https://doi.org/10.1111/j.1365-2524.2006.00642.x
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://doi.org/10.1111/ijcp.14797
https://doi.org/10.3109/0142159x.2014.850154
https://doi.org/10.3109/0142159x.2014.850154
https://doi.org/10.1097/acm.0000000000000427
https://www.tandfonline.com/toc/cete20/current
https://doi.org/10.1080/02619768.2020.1850550
https://www.mhlw.go.jp/stf/newpage_05488.html
https://doi.org/10.1186/1472-6920-14-s1-s8
https://doi.org/10.1186/1472-6920-14-s1-s8
http://www.acgme.org/Portals/0/PDFs/Nasca-Community/Section-VI-Memo-3-10-17.pdf
http://www.acgme.org/Portals/0/PDFs/Nasca-Community/Section-VI-Memo-3-10-17.pdf
https://www.bma.org.uk/pay-and-contracts/working-hours/european-working-time-directive-ewtd/doctors-and-the-european-working-time-directive
https://www.bma.org.uk/pay-and-contracts/working-hours/european-working-time-directive-ewtd/doctors-and-the-european-working-time-directive
https://doi.org/10.1111/j.1748-0361.2000.tb00444.x
https://doi.org/10.1001/jama.282.9.830
https://doi.org/10.1001/jama.290.9.1151
https://jsite.mhlw.go.jp/kochi-roudoukyoku/library/kochi-roudoukyoku/topics/topics222.pdf
https://jsite.mhlw.go.jp/kochi-roudoukyoku/library/kochi-roudoukyoku/topics/topics222.pdf
https://doi.org/10.1001/jamainternmed.2013.351
https://doi.org/10.1001/jama.2010.168
https://doi.org/10.1056/NEJMoa1515724
https://doi.org/10.1056/NEJMoa1810642
https://doi.org/10.3390/ijerph16091479
https://doi.org/10.1007/s11606-008-0798-3
https://doi.org/10.1007/s11606-008-0798-3
https://doi.org/10.1056/NEJMoa1900669
https://doi.org/10.1016/j.surg.2009.08.007
https://doi.org/10.1016/j.surg.2009.08.007
https://doi.org/10.1001/jama.287.3.303
https://doi.org/10.1001/jama.287.3.303
https://doi.org/10.1093/jamia/ocaa219
https://doi.org/10.1001/jama.2012.6183
https://doi.org/10.1001/jama.2012.6183
https://doi.org/10.1186/s12909-016-0811-1
https://www.med.or.jp/joseiishi/wp-content/uploads/2018/10/h29wd_survey.pdf.
https://www.med.or.jp/joseiishi/wp-content/uploads/2018/10/h29wd_survey.pdf.
https://doi.org/10.1186/1472-6963-10-40
https://doi.org/10.11405/nisshoshi.107.1
https://doi.org/10.11405/nisshoshi.107.1
https://doi.org/10.1097/00001888-200305000-00015
https://reports.weforum.org/global-gender-gap-report-2018/?doing_wp_cron=1642037543.4723548889160156250000
https://reports.weforum.org/global-gender-gap-report-2018/?doing_wp_cron=1642037543.4723548889160156250000
https://doi.org/10.34607/jssiss.64.1_45
https://doi.org/10.34607/jssiss.64.1_45
https://www.oecd.org/health/health-data.htm
https://sdgs.un.org/documents/concept-note-gender-equality-science-technolo-25949


12

Vol:.(1234567890)

Scientific Reports |        (2022) 12:14806  | https://doi.org/10.1038/s41598-022-19007-9

www.nature.com/scientificreports/

 38. Tan, Y. Q. et al. Psychological health of surgeons in a time of COVID-19: A global survey. Ann. Surg. https:// doi. org/ 10. 1097/ sla. 
00000 00000 004775 (2021).

Acknowledgements
We would like to thank Editage (http:// www. edita ge. com) for the English language editing.

Author contributions
Y.S., Y.K., M.T., and S.I. designed the study. Y.S., S.I., and M.T. performed the statistical analyses. Y.S. and M.T. 
drafted the manuscript, and S.I. provided the data. Y.S. and M.T. were responsible for data management and 
security. All authors have read and approved the final manuscript.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https:// doi. org/ 
10. 1038/ s41598- 022- 19007-9.

Correspondence and requests for materials should be addressed to Y.S.

Reprints and permissions information is available at www.nature.com/reprints.

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

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2022

https://doi.org/10.1097/sla.0000000000004775
https://doi.org/10.1097/sla.0000000000004775
http://www.editage.com
https://doi.org/10.1038/s41598-022-19007-9
https://doi.org/10.1038/s41598-022-19007-9
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	A retrospective observational study analyzing work and study motivation based on the work environment of 15,677 Japanese clinicians in 2016
	Methods
	The physicians’ work style survey conducted in 2016. 
	Survey details of the physicians’ work style survey in 2016. 
	Analysis. 
	Ethics. 

	Results
	Discussion
	References
	Acknowledgements


