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ABSTRACT
Objective: To examine the short-term impacts of Japan's newly implemented physician working-hour limits (April 2024) on 
working conditions, self-directed professional development (SDPD), defined as activities undertaken outside working hours to 
enhance one's professional skills, and work-related happiness among obstetrician-gynecologists (OB-GYNs).
Methods: An online survey was conducted between July 8 and July 31, 2024, targeting 867 Japan Society of Obstetrics and 
Gynecology members. Five hundred and fourteen full-time practitioners who had not changed workplaces around April 2024 
and had no missing data were analyzed. Participants were stratified by regulation levels (A, B, C, discretionary labor system, 
those who don't know their own level), and their working hours, anticipated income, SDPD satisfaction, and happiness (0–10 
scale) were assessed. We used multivariate linear regression to evaluate the influence of labor condition changes on happiness 
and explored interactions involving unpaid overtime, income changes, and SDPD satisfaction.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any 
medium, provided the original work is properly cited and is not used for commercial purposes.

© 2025 The Author(s). Journal of Obstetrics and Gynaecology Research published by John Wiley & Sons Australia, Ltd on behalf of Japan Society of Obstetrics and 
Gynecology.

https://doi.org/10.1111/jog.70112
https://doi.org/10.1111/jog.70112
https://orcid.org/0000-0002-0409-584X
https://orcid.org/0000-0002-5271-8167
https://orcid.org/0000-0002-0517-5091
https://orcid.org/0000-0001-9236-9945
https://orcid.org/0000-0003-0769-0385
https://orcid.org/0000-0001-5396-8881
https://orcid.org/0000-0003-3142-8993
https://orcid.org/0000-0002-6484-8620
https://orcid.org/0000-0003-2224-4455
https://orcid.org/0000-0002-5492-0844
https://orcid.org/0000-0003-0047-7637
mailto:ikumin@asahikawa-med.ac.jp
mailto:ikumin@asahikawa-med.ac.jp
http://creativecommons.org/licenses/by-nc/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjog.70112&domain=pdf&date_stamp=2025-11-25


2 of 10 Journal of Obstetrics and Gynaecology Research, 2025

Results: Compared with level A (up to 960 h of overtime per year), participants at levels B and C (up to 1860 h of overtime per 
year) reported significantly lower happiness (p < 0.001). Most respondents observed no major shifts in working conditions since 
March 2024, yet about 40% did not record SDPD hours that meet the working hour requirement as official work time. Adjusted 
analyses revealed that decreased income and unsatisfactory SDPD significantly lowered happiness, whereas higher SDPD satis-
faction increased it (β: −0.64 [−1.07, −0.21], −0.98 [−1.46, −0.50], and 0.90 [0.44, 1.35], respectively). Subgroup analysis indicated 
that rising unpaid overtime further reduced happiness among those dissatisfied with SDPD (−1.43 [−2.41, −0.45]).
Conclusions: The new working-hour limits had minimal impact on labor conditions in the short run. However, satisfaction with 
SDPD was positively associated with happiness, whereas anticipated decreases in income were correlated with lower happiness.

1   |   Introduction

Overwork among healthcare workers has become a global con-
cern, with accumulated evidence linking excessive working hours 
to significantly increased risks of depression, burnout, and even 
suicide [1–3]. These mental and physical burdens adversely impact 
clinical performance and degrade the quality of patient care [4]. In 
Japan, the introduction of working hour limitations for physicians, 
to be enforced beginning in April 2024, marks a significant shift in 
regulatory policy [5]. Previously, there were no explicit upper lim-
its on work hours, leaving each doctor free to determine their own 
schedules—an arrangement that has, in some cases, led to tragic 
incidents such as resident suicides attributed to extreme overwork 
[1, 6]. Although the 2018 revision of the Labor Standards Act was 
intended to address these challenges by capping overtime for phy-
sicians, implementation of this measure was postponed until 2024 
due to concerns over the unique demands of clinical practice [5, 7].

The physician working-hour regulations set to take effect in Japan 
in 2024 are generally comparable to those in other countries in 
terms of upper limits and overall structure [5, 7]. In most regions, 
the main objectives of such regulations include safeguarding phy-
sician health, ensuring patient safety, and enhancing the quality 
of care. However, debate persists regarding whether these rules 
achieve those aims. For example, in the United States, the restric-
tion of continuous duty hours to 16 h for first-year residents was 
initially introduced to improve the quality of healthcare. However, 
randomized controlled trials have shown that such a restriction 
has minimal impact on the quality of healthcare or resident burn-
out [8, 9]. Similar concerns have been raised in Japan, including 
fears that these limits could destabilize local healthcare systems 
and compromise training opportunities for residents and special-
ists [10, 11]. A cross-sectional study of 815 pediatricians reported 
a reduction in the proportion working more than 60 or 80 h per 
week compared with a 2020 nationwide survey, although 36.9% 
still worked over 60 h. Consequently, verifying whether working-
hour limitations truly improve physician well-being and patient 
safety is pivotal for evaluating the validity of these policies.

Of all medical specialties, obstetricians and gynecologists (OB-
GYNs) are likely to face the most substantial impacts from 
working-hour limitations, given the frequent overnight duties 
intrinsic to obstetrical care. A study of 11,466 full-time hospital 
physicians in Japan comparing weekly working hours across spe-
cialties identified obstetrics and gynecology, compared with inter-
nal medicine, as a significant predictor of working more than 960 
and more than 1860 h annually [12]. Accordingly, it is essential to 
conduct studies specifically targeting OB-GYNs to evaluate the 
implications of working-hour regulations in this field.

Although numerous reports have addressed the relationship be-
tween working conditions and health, the majority have focused 
on pathological outcomes such as depressive disorders or burn-
out syndromes [1, 6, 13]. In contrast, recent recommendations 
emphasize the importance of strengthening health among pro-
fessionals who are not yet diseased, highlighting the potential 
for broader preventive strategies that extend well beyond tradi-
tional interventions [14–17].

Happiness, or well-being, is defined as a state of complete physi-
cal, mental, and social fulfillment according to the World Health 
Organization [18]. Happiness has emerged as a pivotal outcome 
measure in this context, as higher levels of happiness are asso-
ciated with a reduced risk of depressive and anxiety disorders, 
lower rates of burnout, improved patient care, and a decline in 
medical errors [14–17]. Reflecting on this context, it is essential 
to examine how these impending regulations may influence the 
overall well-being of OB-GYNs—particularly their happiness—
under the new system.

In Japan, the number of OB-GYNs varies considerably by prefec-
ture [19], with substantial regional disparities [20]. Accordingly, 
the level of preparedness for working-hour regulations was ex-
pected to differ across institutions. Moreover, in the absence of 
appropriate implementation, inadequate measures such as superfi-
cially reducing reported working hours could arise. Therefore, we 
conducted a nationwide anonymous online survey of OB-GYNs 
across Japan to examine actual working conditions and to collect 
examples of best practices from institutions that had advanced 
work style reforms. The aim of this study was to identify factors 
related to work style reforms that influence work-related happi-
ness, such as actual working hours, anticipated income change, 
and self-directed professional development (SDPD) opportunities, 
by analyzing data from this online survey.

2   |   Methods

2.1   |   Participants

We conducted an online-based cross-sectional study of full-
time obstetricians and gynecologists in Japan between July 3 
and July 31, 2024. An invitation e-mail describing the study 
aims and providing a survey link was distributed through 
the Japan Society of Obstetrics and Gynecology mailing list. 
The 867 physicians responded. As of July 2024, the society 
had 17 931 members, resulting in a response rate of 4.8%. 
We excluded respondents who did not meet the scope of the 
new national work-hour regulations—which apply only to 
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hospital employees—namely part-time practitioners (n = 71), 
graduate students (n = 25), clinic owners (n = 51), physicians 
without a principal workplace (n = 3), other employment cat-
egories (n = 3), and those with missing information on work 
style or workplace (n = 7). Physicians working under the dis-
cretionary labor system were included as participants because 
they are subject to the same regulations as general workers. 
Additionally, in Japan, many of these physicians are also en-
gaged in clinical practice [21], and because the working-hour 
limits imposed on surrounding employed physicians may alter 
their own workload. To ensure comparability of working con-
ditions before and after the implementation of the regulations, 
we further excluded physicians who had changed institutions 
during the study period (n = 137) or had missing data on insti-
tutional change and any outcomes (n = 56). The final analytic 
sample comprised 514 participants. (Figure 1).

2.2   |   Measurements

The primary outcomes were self-reported changes in the work-
place environment and work happiness. Workplace environ-
ment variables included overall job satisfaction, total working 
hours, declared working hours, the magnitude of unpaid 
overtime, anticipated annual income, the proportion of SDPD 
hours declared as labor, and SDPD satisfaction. Details of the 
questionnaire are provided in File S1. Job satisfaction was mea-
sured using a validated item from a burnout questionnaire [22]. 
Briefly, participants rated changes relative to March 2024 on 
five-point scales that were collapsed into three categories for 
analysis: improved/unchanged/worsened for satisfaction and 
increased/unchanged/decreased for working-hour items. An 
increase in unpaid overtime was defined as a discordance be-
tween actual and declared working hours (e.g., unchanged total 
hours with fewer declared hours or increased total hours with 
unchanged declarations). Anticipated income change was cap-
tured as a categorical increase, no change, or decrease for fiscal 
year 2024. Declaration of SDPD hours was classified into four 
groups (all declared, partially declared, none declared, or not 
applicable), and SDPD satisfaction was collapsed to satisfied/

neutral/dissatisfied. The question on SDPD satisfaction was 
adapted from the National Health Service Staff Survey in the 
United Kingdom [23]. Within the SDPD items, we clarified that 
off-duty SDPD is not regarded as working time when both of the 
following conditions are met: (i) the activity is unrelated to rou-
tine clinical duties such as patient care, and (ii) it is carried out 
voluntarily, without explicit or implicit instruction from a super-
visor who has authority over task assignments. Work happiness 
was assessed using an 11-point Likert scale (0–10), following the 
approach adopted in the European Social Survey and several 
other studies [24, 25].

2.3   |   Analysis

Background variables and workplace-environment changes 
were tabulated according to the overtime cap categories (Group 
A, B, C, discretionary labor system, or unknown). Continuous 
variables were tested for normality using the Shapiro–Wilk test 
before applying analysis of variance. Categorical variables were 
compared using the χ2 test. We performed multivariate linear re-
gression analysis to calculate the coefficient and 95% confidence 
intervals (CIs) of work happiness about independent variables. 
Independent variables included overtime cap categories [26], 
unpaid overtime change [27], anticipated income change [28], 
SDPD satisfaction [29], sex, age, geographic region of the work-
place, facility type, and subspecialty. We calculated variance in-
flation factors in this analysis to check multicollinearity. Based 
on previous studies, several factors—such as unpaid overtime, 
anticipated changes in income, and satisfaction with SDPD—
were considered particularly important determinants of work 
happiness and were therefore examined for potential interac-
tion effects. Thus, interaction terms between SDPD satisfaction 
and (i) anticipated income and (ii) unpaid overtime were tested; 
where significant, stratified multivariable models were fitted 
using the same covariate set. Residual analysis for the multi-
variable models indicated that normality was preserved but ho-
moscedasticity might not have been satisfied. Therefore, robust 
variance estimation was applied in all regression analyses. The 
data were analyzed using STATA version 16.0 (Stata Corp LLC, 

FIGURE 1    |    Flow diagram of the participants.
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USA). Statistical significance was defined as a two-sided p value 
< 0.05. For the analysis of factors associated with happiness, 
where multiple factors were comprehensively examined and the 
risk of multiple comparisons was a concern, Bonferroni correc-
tion was applied. The significance threshold was set at 0.00556, 
calculated by dividing 0.05 by the nine exposures.

2.4   |   Ethical Considerations

Completion of the web-based questionnaires implied informed 
consent. All the data were collected anonymously in that survey, 
and no correspondence table exists. This study was a secondary 
analysis of an anonymous survey conducted by the Japan Society 
of Obstetrics and Gynecology to assess the progress of work 
style reforms across institutions and to collect examples of best 

practices. As it falls outside the scope of the Ethical Guidelines 
for Medical and Health Research Involving Human Subjects 
in Japan (Part 3, “Scope,” 1.C(iii): research utilizing only pre-
existing anonymized personal information), ethical review 
under these guidelines was deemed unnecessary [30]. Artificial 
Intelligence was used solely for proofreading English text.

3   |   Results

Table 1 shows participant characteristics stratified by overtime 
caps. Work-happiness scores were normally distributed and 
lower in the standard B and standard C groups than in the stan-
dard A group (mean ± SD: 6.1 ± 2.3 vs. 5.1 ± 2.4 and 4.8 ± 2.5, 
respectively). The gender distribution was approximately 
equal overall, and most respondents were in their 30s or older. 

TABLE 1    |    Demographic background of participants.

Variable

Standard A 
(N = 232)

Standard 
B (N = 97)

Standard 
C (N = 24)

Discretionary 
labor system 

(N = 47)
Unknown 
(N = 114) p

Mean (SD) or 
N (%)

Happiness 6.1 (2.3) 5.1 (2.4) 4.8 (2.5) 6.5 (2.3) 6.1 (2.3) < 0.001

Sex 0.019

Male 123 (53.0) 53 (54.6) 9 (37.5) 28 (59.6) 48 (42.1)

Female 108 (46.6) 40 (41.2) 14 (58.3) 19 (40.4) 66 (57.9)

Others/
Unwilling to 
answer

1 (0.4) 4 (4.1) 1 (4.2) 0 (0.0) 0 (0.0)

Age 0.008

20s 1 (0.4) 0 (0.0) 0 (0.0) 0 (0.0) 6 (5.3)

30s 36 (15.5) 19 (19.6) 6 (25.0) 4 (8.5) 31 (27.2)

40s 76 (32.8) 40 (41.2) 10 (41.7) 14 (29.8) 31 (27.2)

50s 77 (33.2) 27 (27.8) 4 (16.7) 20 (42.6) 29 (25.4)

60s or more 42 (18.1) 11 (11.3) 4 (16.7) 9 (19.1) 17 (14.9)

Working area 0.79

Large city 104 (44.8) 39 (40.2) 14 (58.3) 20 (42.6) 45 (39.5)

Middle city 36 (15.5) 20 (20.6) 4 (16.7) 6 (12.8) 17 (14.9)

Others 92 (39.7) 38 (39.2) 6 (25.0) 21 (44.7) 52 (45.6)

Facilities < 0.001

University 
hospital

49 (21.1) 49 (50.5) 12 (50.0) 29 (61.7) 22 (19.3)

Municipal 
hospital

165 (71.1) 46 (47.4) 11 (45.8) 1 (2.1) 62 (54.4)

Private clinic 18 (7.8) 2 (2.1) 1 (4.2) 17 (36.2) 30 (26.3)

Subspecialty < 0.001

No 165 (71.1) 77 (79.4) 17 (70.8) 41 (87.2) 60 (52.6)

Yes 67 (28.9) 20 (20.6) 7 (29.2) 6 (12.8) 54 (47.4)
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Municipal hospitals accounted for 71.1% of physicians subject to 
the standard A cap, whereas the standard B and C groups were 
each comprised of 50% university hospitals and municipal hos-
pitals. Roughly 40% of respondents practiced in large city areas.

Table 2 presents changes in the workplace environment relative 
to March 2024. Across all groups, overall job satisfaction, total 

working hours, and anticipated income were largely unchanged 
from the previous fiscal year. The proportions reporting an in-
crease in unpaid overtime were 15.1% at level A, 19.6% at level B, 
8.3% at level C, and 19.1% under the discretionary labor system. 
Approximately 40% of respondents in all categories did not re-
port time spent on SDPD as paid work (39.7% at level A, 44.3% at 
level B, 41.7% at level C, and 46.8% under the discretionary labor 

TABLE 2    |    Changes in workplace environment including worktime, income, and self-improvement.

Variable
Standard A 

(N = 232)
Standard 
B (N = 97)

Standard 
C (N = 24)

Discretionary 
labor system 

(N = 47)
Unknown 
(N = 114) pN (%)

Overall satisfactions in 
working conditions

0.055

Improved 29 (12.5) 13 (13.4) 4 (16.7) 3 (6.4) 10 (8.8)

Unchanged 148 (63.8) 50 (51.5) 14 (58.3) 36 (76.6) 83 (72.8)

Worsened 55 (23.7) 34 (35.1) 6 (25.0) 8 (17.0) 21 (18.4)

Worktime 0.65

Longer than before 32 (13.8) 13 (13.4) 4 (16.7) 6 (12.8) 13 (11.4)

Unchanged 170 (73.3) 75 (77.3) 18 (75.0) 38 (80.9) 94 (82.5)

Shorter than before 30 (12.9) 9 (9.3) 2 (8.3) 3 (6.4) 7 (6.1)

Applied worktime 0.62

Longer than before 24 (10.3) 12 (12.4) 5 (20.8) 4 (8.5) 13 (11.4)

Unchanged 171 (73.7) 63 (64.9) 15 (62.5) 33 (70.2) 84 (73.7)

Shorter than before 37 (15.9) 22 (22.7) 4 (16.7) 10 (21.3) 17 (14.9)

Unpaid overtime 0.53

Not increased 197 (84.9) 78 (80.4) 22 (91.7) 38 (80.9) 99 (86.8)

Increased 35 (15.1) 19 (19.6) 2 (8.3) 9 (19.1) 15 (13.2)

Anticipated income 0.055

Increase 10 (4.3) 5 (5.2) 1 (4.2) 0 (0.0) 7 (6.1)

Unchange 154 (66.4) 52 (53.6) 12 (50.0) 38 (80.9) 75 (65.8)

Decrease 68 (29.3) 40 (41.2) 11 (45.8) 9 (19.1) 32 (28.1)

Applying for self-
improvement as working 
hours

< 0.001

All 26 (11.2) 13 (13.4) 2 (8.3) 2 (4.3) 5 (4.4)

Partially 89 (38.4) 36 (37.1) 10 (41.7) 4 (8.5) 30 (26.3)

Not at all 92 (39.7) 43 (44.3) 10 (41.7) 22 (46.8) 51 (44.7)

Not applicable 25 (10.8) 5 (5.2) 2 (8.3) 19 (40.4) 28 (24.6)

Satisfaction for self-
directed professional 
development

0.51

Satisfied 69 (29.7) 22 (22.7) 4 (16.7) 16 (34.0) 36 (31.6)

Neutral 89 (38.4) 41 (42.3) 9 (37.5) 19 (40.4) 48 (42.1)

Not satisfied 74 (31.9) 34 (35.1) 11 (45.8) 12 (25.5) 30 (26.3)
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system). The proportions of respondents satisfied with SDPD 
were 29.7% at level A, 22.7% at level B, 16.7% at level C, and 20.5% 
under the discretionary labor system, with no significant differ-
ences observed between groups.

Multivariable linear regression results are shown in Table  3. 
After Bonferroni correction, a decrease in anticipated income 
remained significantly associated with lower work-happiness 
scores (β = −0.64, 95% CI −1.07 to −0.21; p = 0.003). Satisfaction 
with SDPD was positively associated with work happiness 
(β = 0.90, 95% CI 0.44 to 1.35; p < 0.001), whereas dissatisfaction 
exerted the opposite effect (β = −0.98, 95% CI −1.46 to −0.50; 
p < 0.001). Increases in unpaid overtime and assignment to the 
standard B cap were not significant after Bonferroni correction 
but showed negative trends (β = −0.58, 95% CI −1.11 to −0.04; 
p = 0.035 and β = −0.59, 95% CI −1.14 to −0.04; p = 0.035, re-
spectively). No other covariates were associated with work 
happiness. We did not find multicollinearity among covariates 
(Table S1). Adjusted R2 is 0.195 for the multivariable model.

Table  4 explores interactions between unpaid overtime, antic-
ipated income change, and satisfaction with SDPD. No signif-
icant interaction was observed between anticipated income 
change and SDPD satisfaction. In contrast, the interaction of un-
paid overtime with SDPD satisfaction on work happiness scores 
was significant (p for interaction = 0.016). Stratified analyses 
revealed no effect of increased unpaid overtime on work happi-
ness among OB/GYNs who were satisfied or neutral regarding 
SDPD. However, among those who felt unable to pursue SDPD 
adequately, increased unpaid overtime had a markedly negative 
impact on work happiness (β = −1.43, 95% CI −2.41 to −0.45).

4   |   Discussion

We investigated the early impact of the April 2024 introduction 
of national overtime caps on OB-GYNs' workplace environ-
ment and work happiness. By July 2024, we found no material 
change in total working hours or overall job satisfaction scores. 
However, approximately 15% of respondents reported an in-
crease in unpaid overtime, and 40% did not claim hours spent 
on SDPD even when those activities met the statutory definition 
of work. Multivariable analysis showed that satisfaction with 
SDPD was positively associated with work happiness (p < 0.001), 
whereas dissatisfaction with SDPD (p < 0.001) and anticipated 
income decline (p = 0.004) were both negatively associated after 
Bonferroni correction (threshold of p-value = 0.00556). The 
stratified analysis revealed that increased unpaid overtime re-
duced work happiness only among OB-GYNs dissatisfied with 
their SDPD opportunities.

The persistence of unpaid overtime and unclaimed SDPD hours 
despite the new legislation suggests that “paper” compliance 
may have replaced substantive workload reduction. Previous re-
ports indicated that when staffing and task volumes remained 
unchanged, physicians might underreport duty hours due to 
fear of violating worktime regulations [31, 32]. In Japan, strong 
peer-conformity pressures may additionally discourage report-
ing SDPD as compensated time [33, 34]. Our data showed no 
substantial change in actual working hours after the working-
hour limit implementation, consistent with this notion. Beyond 

hospital-level initiatives to curb overtime, regional or national 
measures—such as consolidating obstetric hospitals or reallo-
cating personnel—are needed to achieve workload reduction.

We found that SDPD satisfaction and anticipated income changes 
significantly affected the work happiness of OB-GYNs. A previous 
survey of obstetricians (n = 129) and general clinicians (n = 271) 
likewise linked access to education, research, and skill-development 
opportunities with job satisfaction [35]. Evidence that income af-
fects obstetricians' happiness is scarce; a U.S. study of 290 physi-
cians only reported a positive association [36]. In contrast, several 
previous studies reported that income reduction has affected job 
satisfaction among physicians other than OB-GYNs [28, 37]. Our 
findings suggested that some physicians might experience an an-
ticipated income reduction even though their actual working hours 
did not change and that this mismatch could be perceived as in-
come unfairness, thereby diminishing work happiness [28].

The interaction between SDPD satisfaction and unpaid overtime 
can be interpreted through the job-demand/job-control frame-
work [38–40]. OB-GYNs dissatisfied with SDPD are likely in 
low-control positions, while increases in unpaid overtime mean 
high job demands. The combination of high-demand and low-
control traits is strongly linked to burnout and reduced well-
being [38, 40]. Conversely, physicians satisfied with SDPD may 
perceive additional hours as voluntary. A Dutch study of 1612 
workers showed that voluntary overtime was associated with less 
fatigue than involuntary overtime and that compensation did not 
moderate the fatigue of involuntary overtime [27]. Those findings 
are consistent with our results, indicating that income reductions 
influenced happiness irrespective of SDPD satisfaction.

This study has several limitations. First, the response rate was 
low (4.8%). Thus, respondents represent only a subset of Japan 
Society of Obstetrics and Gynecology members; the busiest cli-
nicians may have lacked time to participate, limiting external 
validity. In addition, only seven respondents were in their 20s, 
which may limit the extent to which the views of younger phy-
sicians are represented. Also, given the inherent characteristics 
of obstetrical and gynecological practice, it is difficult to avoid 
long working hours, thereby limiting the external validity of the 
results to other medical specialties. Second, outcomes such as 
job satisfaction, SDPD satisfaction, and work happiness were 
assessed with single-item questions to ensure ease of response, 
rather than with multi-item scales. As a result, the multidimen-
sional aspects of these outcomes could not be fully evaluated. 
Third, because we asked only about changes since fiscal year 
2024, we could not adjust for baseline working hours or income. 
Fourth, to protect privacy, we did not collect detailed facility in-
formation, which precluded adjustments for institutional factors 
such as delivery volume or staffing levels.

In summary, the overtime cap policy did not substantially alter 
overall working conditions within 3 months of implementation. 
Nevertheless, 15% of physicians experienced increased unpaid 
overtime, and 40% failed to claim compensable SDPD hours, in-
dicating that administrative compliance may conceal persistent 
workload burdens. To foster a happier workforce, hospitals, the 
professional society, and the government must collaborate to 
create environments that enhance autonomy and support truly 
voluntary, meaningful work.
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TABLE 3    |    Factors affecting happiness at working as OB-GYN.

Variables Crude analysis (Coef (95% CI)) Adjusted analysis (Coef (95% CI))a pb

Overtime Cap

Standard A ref

Standard B −1.01 (−1.57 to −0.44) −0.59 (−1.14 to −0.04) 0.035

Standard C −1.27 (−2.28 to −0.25) −0.79 (−1.75 to 0.17) 0.106

Discretionary labor system 0.37 (−0.36 to 1.10) 0.33 (−0.46 to 1.11) 0.414

Unknown 0.02 (−0.50 to 0.55) −0.06 (−0.56 to 0.45) 0.831

Unpaid overtime

Not increased ref

Increased −1.14 (−1.73 to −0.56) −0.58 (−1.11 to −0.04) 0.035

Anticipated income

Unchange ref ref

Increase 0.34 (−0.45 to 1.13) 0.65 (−0.06 to 1.36) 0.072

Decrease −1.12 (−1.57 to −0.68) −0.64 (−1.07 to −0.21) 0.003c

Satisfaction for self-directed professional 
development

Satisfied 1.09 (0.66–1.53) 0.90 (0.44 to 1.35) < 0.001c

Neutral ref ref

Not satisfied −1.07 (−1.57 to −0.58) −0.98 (−1.46 to −0.50) < 0.001c

Sex

Male ref ref

Female 0.10 (−0.32 to 0.51) 0.24 (−0.16 to 0.66) 0.244

Others −1.70 (−3.96 to 0.57) −1.14 (−3.19 to 0.91) 0.275

Age

20s −0.95 (−2.80 to 0.91) −1.25 (−2.80 to 0.30) 0.113

30s ref ref

40s 0.47 (−0.17 to 1.11) 0.23 (−0.42 to 0.87) 0.49

50s 0.77 (0.12 to 1.41) 0.31 (−0.32 to 0.95) 0.335

60s or more 0.84 (0.10 to 1.58) 0.37 (−0.35 to 1.08) 0.316

Working area

Large city ref

Middle city −0.50 (−1.13 to 0.13) −0.22 (−0.82 to 0.38) 0.475

Others −0.26 (−0.71 to 0.18) −0.22 (−0.62 to 0.19) 0.300

Facilities

University hospital −0.77 (−1.23 to −0.31) −0.43 (−0.91 to 0.05) 0.078

Municipal hospital ref

Private clinic 0.85 (0.22 to 1.48) 0.30 (−0.34 to 0.95) 0.350

Specialty

No ref

Yes −0.11 (−0.56 to 0.34) 0.00 (−0.48 to 0.48) 0.997

Note: R2 for multivariate model: 0.220. Adjusted R2 for multivariate model: 0.195.
aCovariates include sex, age, working area, facilities, subspecialty, type of overtime cap, unpaid overtime, income change, and self-directed professional development 
satisfaction.
bBonferroni correction was applied because multiple factors were comprehensively examined, and the risk of multiple comparisons was a concern. The significance 
threshold was set at 0.00556, calculated by dividing 0.05 by the nine exposures.
cp < 0.00556.
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