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Abstract

Purpose In the current era of physician work-hour regulations, patient care ownership (PCO) has received
considerable attention. The aim of the study was to investigate the association between working hours and PCO.

Methods This was a nationwide cross-sectional study. The study recruited residents who completed the General
Medicine In-Training Examination. The primary outcome was PCO, assessed using the Japanese version of the
PCO Scale (J-PCOS). The secondary outcomes were the four dimensions of the J-PCOS (i.e,, assertiveness, sense
of ownership, diligence, and being the “go-to” person). The explanatory variable was weekly working hours. We
examined the association using multivariable linear regression analysis.

Results 1836 participants were included in the analysis. After adjustment for possible confounders, residents working
> 70 to <90 h/week had greater PCO than those working > 60 to <70 h/week. Working > 70 to <90 h/week was

also associated with assertiveness and being the “go-to” person. No clear trend was seen in the relationship between
working hours and sense of ownership or diligence.

Conclusion While determining appropriate resident work hours requires comprehensive consideration of a number
of factors, in terms of PCO training, the working hours of 80-90 h/week may be an option.
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Background

Long working hours are an issue of global concern in the
medical field [1, 2]. Medical residents in particular are
exposed to long work hours [3]. Numerous studies have
shown negative effects of such long work hours, includ-
ing poorer physician health and a lower quality of patient
care [4—6]. As a result, many countries have implemented
duty hour restrictions for medical residents in recent
decades [7]. Also in Japan, extended working hours have
long been a problem for physicians [8], and working hour
regulations were finally introduced in April 2024 [9].
Under these regulations, physicians are allowed to work
up to 960 h of overtime per year (equivalent to a 60-hour
work week), with some exceptions (e.g., medical trainees
in high-intensity training) [9, 10].

Residency duty hour policies are continually assessed
and modified out of concern for patient safety and resi-
dent well-being [11]. Numerous studies have examined
the effects of resident working hour regulations on vari-
ous outcomes. For medical resident mental health out-
comes, a recent systematic review and meta-analysis
found that shorter work hours were positively associated
with improved mental condition (i.e., less burnout and
better well-being) [11]. Conversely, for resident educa-
tion, few studies have examined meaningful educational
outcomes [12]. For example, while many researchers and
clinical educators around the world have expressed con-
cern about the impact of working hour restrictions on
the medical professionalism of residents and its compo-
nent, patient care ownership (PCO) [13-15], few studies
have actually examined these outcomes [16].

PCO - a crucial component of medical professional-
ism [17] — is defined as the cognitive-affective state that
develops as a result of the individual’s knowledge of
patients, their management, and the emotional invest-
ment in the relationship with them [15, 17, 18]. PCO
is important for delivering quality patient care [15, 18].
For medical trainees, the nurturing of PCO is expected
to improve clinical skills and patient outcomes [17].
PCO consists of multiple constructs, including physician
actions (advocacy for patients, communication and care
coordination, decision-making, follow-through, knowl-
edge of patients, and leadership), physician attitudes
(doing more than the minimum required and responsi-
bility), physician identity (main care provider), physician
qualities (initiative), and quality of patient care (best and
person-centered care) [19].

Resident duty hour restrictions have led to debate about
the rise of a “shift-worker mentality” (i.e., the idea that
the clock dictates a resident’s arrival and departure time,
not the needs of the patient) and the loss of PCO [20].
As noted above, however, few studies have attempted
to clarify the relationship between working hours and
PCO among residents. A Japanese study explored the
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association of various personal or environmental factors
with PCO [16]. Weekly working hours were included as
an explanatory variable but no clear association between
working hours and PCO was identified. Nevertheless, the
study had three major limitations. First, the survey was
conducted in 2021. As of early 2024, however, nearly all
hospitals in Japan maintained strict management over
physician working hours in preparation for implementa-
tion of the new regulations, due for that April. Second,
the study was conducted under an exploratory study
design; and third, the sample size was small. Accordingly,
the association between working hours and PCO among
residents needs to be re-examined in a hypothesis-testing
study with a larger sample size in the context of the cur-
rent era of physician work hour regulations.

Here, to better understand the association between
working hours and PCO, we performed a nationwide
cross-sectional study via a nationwide survey of medical
residents in Japan.

Methods

Design, setting, and participants

This nationwide cross-sectional study formed a part of a
research project regarding PCO [21]. It was conducted
from January 17 to March 31, 2024 by distribution of an
anonymous, online, self-administered questionnaire to
early medical residents (i.e., postgraduate year 1 (PGY-
1) and PGY-2 physicians, described in detail in the next
paragraph) in Japan who had completed the General
Medicine In-Training Examination (GM-ITE).

In the Japanese medical education system, medical
trainees enter a two-year early residency program after
graduating from their medical school and obtaining a
medical license [22]. In this program, they must rotate
through multiple clinical departments [22]. Upon com-
pletion of the early residency program, they progress to a
three-to-five-year specialty training phase [22]. The GM-
ITE was first conducted in 2011 by the Japan Institute for
Advancement of Medical Education Program (JAMEP),
a nonprofit organization, and over 50% of early medical
residents throughout Japan now take it [21, 23, 24].

In this study, eligibility criteria included the GM-ITE
examinees across Japan. Immediately following the GM-
ITE, participants were asked to complete the question-
naire. Before participating, all participants were asked
to read the research document which informed them
of the anonymity and voluntary nature of the study. We
included only participants who provided informed con-
sent to participate.

Measures

Outcome variable: PCO

We assessed the participants’ PCO using the Japa-
nese version of the PCO Scale (J-PCOS) [25-27]
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(supplementary file). The J-PCOS has been published in
2021 in Japan [27]. Construct validity and internal con-
sistency reliability of the scale were well examined in the
validation study [27]. The scale has 13 items in 4 dimen-
sions, namely assertiveness (6 items (e.g., “I was given
the opportunity to make decisions independently about
my patients’ care’)), sense of ownership (2 items (e.g., “I
felt a strong sense of ownership of my patients’ care)),
diligence (2 items (e.g., “I personally made sure to go back
and check that all orders were actually carried out”)), and
being the “go-to” person (i.e., being a reliable source of
information and support for healthcare staff) (3 items
(e.g., “I was the ‘go-to’ person for knowledge about my
patients.”)) [27]. Each of the 13 items is rated on a 7-point
Likert scale that ranges from 1=strongly disagree to
7 =strongly agree.

In the present study, we employed the total score of
the J-PCOS as primary outcome and the score for each
domain of the J-PCOS as secondary outcome. Total score
was calculated by averaging the responses to all 13 items.
Domain scores were the mean of the respective domain.
Both the J-PCOS total score and its domain scores ranged
from 1 to 7, with greater scores indicating a higher PCO.

Explanatory variable: weekly working hours

The participants reported their weekly working hours,
including weekday work duty, weekend work duty, and
night emergency department duty, using a 10-category
scale. In the analysis, we re-categorized the data of work-
ing hours into the following 7 groups: Category 1 (<50 h),
Category 2 (= 50 to <55 h), Category 3 (= 55 to <60 h),
Category 4 (= 60 to <70 h), Category 5 (> 70 to <80 h),
Category 6 (> 80 to <90 h), and Category 7 (= 90 h).
Because 60 h/week is generally the limit of working hours
for physicians in Japan [10], we decided to set Category 4
as the reference group.

Covariates

We selected covariates for their possible relationship with
working hours and PCO, with reference to previous stud-
ies [16, 25, 26, 28]. The covariates included sex (female or
male), PGY (PGY-1 or -2), number of assigned inpatients
(0-4, 5-9, 10-14, or > 15), type of hospital (community
hospital, university branch hospital, or university hospi-
tal), and size of hospital (<400, 400-499, 500-699, or >
700 beds).

Statistical analysis
Data are reported using descriptive statistics, with cate-
gorical data reported as frequencies and percentages and
continuous data as means and standard deviations.

To check whether multilevel analysis was needed, we
assessed clustering effects by calculating the intraclass
correlation coefficient (ICC) [29]. In our dataset, the ICC
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was less than 10% for the outcome variable. We there-
fore concluded that multilevel analysis was not required,
and that we should use conventional analysis instead. We
performed multivariable linear regression analysis with
adjustment for possible confounders (sex, PGY, number
of assigned inpatients, hospital type, and hospital size).
We chose complete case analysis. A two-tailed p<0.05
was considered statistically significant. According to our
previous papers [30—32], the sample size was determined
to be around 1500. For all statistical analyses, we used
SPSS Statistics version 29.0 (IBM Corp).

Ethical considerations

All participants in the study provided informed consent
prior to participate. The study was approved by the Ethics
Review Board of JAMEP (approval number: 23 - 21).

Results

Of the 9106 participants who completed the GM-ITE,
2050 agreed to participate in the study. After exclud-
ing 214 with missing data, we analyzed the data of the
remaining 1836 participants.

Table 1 demonstrates the characteristics of the par-
ticipants. The most common option for average weekly
working hours was “< 50 h” (Category 1, 395 (21.5%)),
followed by “> 60 to <70 h” (Category 4, 367 (20.0%)).

Table 2 shows the results of the multivariable linear
regression analysis that examined whether the number
of working hours per week was associated with PCO.
Medical residents who worked > 70 to <80 h/week (Cat-
egory 5) or > 80 to <90 h/week (Category 6) had greater
PCO than those working > 60 to <70 h/week (Category
4; reference group). Regarding individual PCO domains,
assertiveness and being the “go-to” person showed a
similar trend; working hours of > 70 to <80 h/week
(Category 5) and = 80 to <90 h/week (Category 6) were
associated with assertiveness and being the “go-to” per-
son. Conversely, there was no clear trend in association
between weekly working hours and sense of ownership,
or between weekly working hours and diligence.

Discussion

This nationwide cross-sectional study of medical resi-
dents in Japan elucidated the association between weekly
working hours and PCO. Multivariable linear regression
analysis showed that, compared with > 60 to <70 h/week,
working hours of > 70 to <90 h/week were associated
with greater PCO. The analysis also revealed that work-
ing hours of > 70 to <90 h/week were associated with
assertiveness and being the “go-to” person, whereas there
was no clear trend in associations between weekly work-
ing hours, sense of ownership, or diligence. In this era of
working hour regulations, our findings will inform poli-
cymaking to determine appropriate resident work hours.
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Table 1 Characteristics of the participants (N=1836)

Value
Sex, n (%)
Female 576 (31.4)
Male 1260 (68.6)
PGY, n (%)
PGY-1 901 (49.1)
PGY-2 935 (50.9)
Number of assigned inpatients, n (%)
0-4 674 (36.7)
5-9 961 (52.3)
10-14 153(8.3)
>15 48 (2.6)
Type of hospital, n (%)
Community hospital 1488 (81.0)
University branch hospital 114 (6.2)
University hospital 234(12.7)
Size of hospital, n (%)
<400 beds 511(27.8)
400-499 beds 389 (21.2)
500-699 beds 561 (30.6)
> 700 beds 375(20.4)
Weekly working hours, n (%)
<50h 395 (21.5)
>50to<55h 360 (19.6)
>55t0<60h 285(15.5)
>60to<70h 367 (20.0)
>70to<80h 1719.3)
>80to<90h 164 (8.9)
>90h 94 (5.1)
J-PCOS, mean (SD)
Total score 4.84 (0.99)
Assertiveness 4.85(1.02)
Sense of ownership 5.06 (1.08)
Diligence 4.89(1.12)
Being the “go-to” person 4.62(1.17)
Abbreviations: J-PCOS =Japanese version of the Patient Care Ownership Scale;

PGY =postgraduate years; SD =standard deviation

Note: J-PCOS scores and dimension scores range from 1 to 7, with higher scores
indicating higher PCO

As noted in the Introduction, many researchers and
clinical educators have expressed concerned that regu-
lation of working hours may lead to the rise of a “shift-
worker mentality” among medical residents [20]. Given
our present findings, this concern appears both partly
false but also partly true. Use of the term “shift-worker
mentality” appears to emphasize the affective aspect
of PCO [33]. This study showed that weekly working
hours were not associated with sense of ownership, i.e.,
affective aspect of PCO. Conversely, while the concept
of PCO is used to emphasize the affective aspect, it has
been expanded in recent years to a multifaceted concept
which includes both cognitive and behavioral aspects [28,
34]. Our present findings revealed that weekly working
hours of > 70 to <90 h were associated with assertiveness
and being the “go-to” person, which means that medi-
cal residents working longer than the general limit for
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physicians in Japan (i.e. 60 h/week) had greater experi-
ence of these dimensions of PCO. Therefore, our findings
suggest the need to take a comprehensive view of PCO,
which includes not only its emotional-affective aspect
but also a cognitive-behavioral aspect. In other words, it
is time to reconceive PCO beyond the bounds of “shift-
worker mentality”

Regulations limiting physician working hours were
implemented in April 2024, with the initial expecta-
tion that weekly working hours would be capped at
80 h. From the perspective of PCO, however, our pres-
ent findings suggest that an 80-hour work week will
not necessarily yield the best results. This finding is
significant as it suggests the potential for future inter-
ventions in the training environment, including consid-
eration of working hours. Our findings suggest that a
certain amount of time may be required to nurture PCO,
and that, in terms of PCO training, working hours of
80-90 h/week may be an option. Nevertheless, concerns
remain that excessively long working hours can lead to
poor mental health. Numerous studies have indicated
that an 80-h-per-week limit is likely to have a desirable
effect on mental health [29]. In their systematic review,
Fletcher et al. showed that five of eight studies examin-
ing the association between the 2003 duty hour rules
(i.e., 80-h/week limit) and resident wellness in the U.S.
reported decreased levels of burnout [35]. Another U.S.
study reported that working>80 h/week corresponded
to burnout rates of approximately 70% versus around
40% for <80 h/week [36]. In addition, many other factors
need to be considered in determining appropriate work-
ing hours, including quality of patient care and resident
education. Considering the above, there is room for fur-
ther discussion on whether it is better to limit working
hours uniformly as a group or to set them based more on
individualized characteristics, such as individual clinical
performance, mental health, PCO, etc.

To our knowledge, this is the first study to investigate
the association between weekly working hours and PCO
under a hypothesis-testing study design in the context
of the present era of physician work hour regulation in
Japan. Our data were based on data from the nationwide
JAMEP network, which covered a wide range of medi-
cal residency training programs. Furthermore, PCOS is
an established tool for assessing PCO [25-27]. Accord-
ingly, the results of this study have relatively high external
validity. Nevertheless, our study was conducted in a sin-
gle country, whereas working hours and PCO appear to
be influenced by culture and system, which vary among
countries. Accordingly, comparison of our study with
similar studies outside Japan would likely prove insightful
in better understanding the relationship between work-
ing hours and PCO.
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Table 2 Association of weekly working hours with PCO (N=1836)
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Unadjusted mean difference (95% Cl)

Adjusted® mean difference (95% Cl)

Total®
Category 1 (<50 h) -0.03(-0.17t0 0.11)
Category 2 (> 50 to <55 h) -0.05 (-0.19t0 0.10)
Category 3 (= 55to <60 h) 0.03(-0.13t00.18)
Category 4 (> 60 to <70 h) Ref.
Category 5 (> 70 to <80 h) 0.21 (0.03 to 0.39)*
Category 6 (= 80 to <90 h) 0.24 (0.06 to 0.42)**
Category 7 (> 90 h) 0.25(0.03t0 0.47)*
Assertiveness?
Category 1 (<50 h) -0.06 (-0.20 t0 0.09)
Category 2 (> 50 to <55 h) -0.06 (-0.20 to 0.09)
Category 3 (= 55to <60 h) 0.00 (-0.16t0 0.16)
Category 4 (= 60 to <70 h) Ref.
Category 5 (> 70 to <80 h) 0.20 (0.02 to 0.39)*
Category 6 (> 80 to <90 h) 0.23 (0.04 to 0.42)*

Category 7 (=90 h)
Sense of ownership®
Category 1 (<50 h)

0.26 (0.02 to 0.49)*

-0.13 (-0.28 t0 0.03)

Category 2 (> 50to <55 h) -0.05 (-0.21t0 0.11)
Category 3 (= 55to <60 h) -0.00 (-0.17 t0 0.16)
Category 4 (= 60 to <70 h) Ref.

Category 5 (> 70to <80 h) 0.15 (-0.05t0 0.34)

Category 6 (> 80 to <90 h) 0.18 (-0.02 t0 0.38)

Category 7 (=90 h) 0.30 (0.06 to 0.55)*

Diligence®

Category 1 (<50 h) 0.12(-0.14t0 0.18)

Category 2 (= 50to <55 h) -0.06 (-0.22t0 0.10)
Category 3 (> 55to <60 h) 0.07 (-0.10t0 0.24)

Category 4 (> 60 to <70 h) Ref.

Category 5 (= 70to <80 h) 0.18 (-0.02t0 0.38)

Category 6 (> 80 to <90 h) 0.19 (-0.02 to 0.40)

Category 7 (=90 h)

Being the ‘go-to” person®
Category 1 (<50 h)
Category 2 (> 50to <55 h

0.19 (-0.07 to 0.44)

0.06 (-0.11 t0 0.23)
-0.02 (-0.19t0 0.15)

0.04 (-0.10t0 0.18)
-0.04 (-0.18 t0 0.10)
0.01 (-0.14t0 0.16)
Ref.

0.20 (0.02t0 0.37)*
0.26 (0.08 to 0.44)**
0.17 (-0.05 to 0.40)

0.01(-0.14t0 0.15)
-0.06 (-0.20 t0 0.09)
-0.02 (-0.17 t0 0.14)
Ref.

0.19 (0.01 to 0.37)*
0.25(0.07 to 0.44)**
0.18 (-0.05t0 0.42)

-0.16 (-0.22 to0 0.09)
-0.03(-0.19t0 0.12)
-0.01 (-0.17t0 0.16)
Ref.

0.14 (-0.06 t0 0.33)
0.19 (-0.00 t0 0.39)
0.20 (-0.05 to 0.45)

0.09 (-0.07 t0 0.25)
-0.06 (-0.22t0 0.11)
0.06 (-0.12t0 0.23)
Ref.

0.17 (-0.04t0 0.37)
0.20 (-0.01 to 0.40)
0.12(-0.141t0 0.37)

0.13 (-0.04 t0 0.29)
-0.01 (-0.18t0 0.16)

( )
Category 3 (= 55 to <60 h)
Category 4 (> 60 to <70 h)
Category 5 (> 70 to <80 h)
Category 6 (= 80 to <90 h)
Category 7 (=90 h)

0.07 (-0.12t0 0.25)
Ref.

0.29 (0.08 to 0.50)**
0.35(0.13 t0 0.56)**
0.24 (-0.03 t0 0.50)

0.06 (-0.12t0 0.24)
Ref.

0.27 (0.07 to 0.48)*
0.37 (0.16 t0 0.58)**
0.17 (-0.10t0 0.43)

Abbreviations: Cl, confidence interval; J-PCOS, Japanese version of the Patient Care Ownership Scale; PCO, patient care ownership

2 Adjusted for sex, postgraduate years, the number of assigned patients, type of hospital, and size of hospital

b All scores range from 1to 7
*p<0.05,** p<0.01

We note some potential limitations of this study. First,
since it was conducted under a cross-sectional design,
it did not allow us to determine causality or the direc-
tion of relationships between working hours and PCO.
Additional longitudinal research is needed to confirm
these. Second, our data for weekly working hours were
based on self-reported information. However, a previous
study indicated the relative accuracy of working hours
self-reported by resident physicians [37], which amelio-
rates our concern. Third, the response rate to our ques-
tionnaire was relatively low. It is possible that medical
residents with shorter working hours per week or poorer

PCO were less likely to complete the questionnaire. If so,
this could result in underestimation of the association
between weekly working hours and PCO. Fourth, the
proportion of residents who worked in a university hos-
pital was less than 20%. Given that approximately half of
resident physicians in Japan are affiliated with a univer-
sity hospital, this may have impacted the overall results.
This point should be considered when interpreting the
findings. Fifth, although the study results were statisti-
cally significant, the educational relevance of the score
difference remains unknown. Further research to inter-
pret J-PCOS scoring may clarify the practical significance
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of the results of this study. Sixth, although we identified
covariates based on the previous literature, it is possible
that there are unknown confounding factors. Individual
patient and physician characteristics may influence the
results.

Conclusions

In terms of PCO training, the working hours of 80-90 h/
week may be an option, though a thorough evaluation
of various factors is necessary to determine the optimal
working hours of resident physicians. The divergence
in the results of the PCO subscale analysis indicates the
need to capture PCO from a comprehensive perspec-
tive. A comparison of our study with similar studies con-
ducted outside of Japan would provide valuable insights
into the association between working hours and PCO.

Abbreviations
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Supplementary Information
The online version contains supplementary material available at https://doi.or
9/10.1186/512909-025-06941-1.

[ Supplementary Material 1 ]

Acknowledgements
The authors would like to thank the study participants.

Author contributions

HF conceived the study with input from HT, YN, KN, HK, MN, MS, TS, YY, KS,
and YT. HF conducted the data analysis and drafted the manuscript. Finally,
all authors discussed, proofread, and approved the final version of the
manuscript.

Funding
This work was partly supported by the Japan Society for the Promotion of
Science, Japan (grant no. JP23K19809 and JP24K20148).

Data availability
Only upon reasonable request, the corresponding author can provide the data
sets generated and analyzed in this study.

Declarations

Ethics approval and consent to participate

This study was conducted in accordance with the Declaration of Helsinki.
All methods were conducted in accordance with relevant guidelines. All
participants read a description of the study and provided informed consent.
This study was approved by the ethics committee of Japan Institute for
Advancement of Medical Education Program (JAMEP) (23 —21).

Consent for publication
Not applicable.

Clinical trial number
Not applicable.

Page 6 of 7

Competing interests

YN received an honorarium from the Japan Institute for Advancement of
Medical Education Program (JAMEP) as the General Medicine In-Training
Examination (GM-ITE) project manager. YT was the director of JAMEP and
received an honorarium from JAMEP as a speaker of the JAMEP lecture. HT, TS,
YY, and KS received an honorarium from the JAMEP as exam preparers of the
GM-ITE. HK and KS received an honorarium from the JAMEP as a speaker for
the JAMEP lecture. YN, HT, HK, TS, YY, KS, and YT were not involved in the data
analysis. Otherwise, the authors declare that they have no conflict of interest.

Received: 26 September 2024 / Accepted: 4 March 2025
Published online: 15 March 2025

References

1. Shanafelt TD, Boone S, Tan L, et al. Burnout and satisfaction with work-life bal-
ance among US physicians relative to the general US population. Arch Intern
Med. 2012;172(18):1377-85. https://doi.org/10.1001/archinternmed.2012.319
9.

2. Shanafelt TD, West CP, Sinsky CA, et al. At-risk work hours among U.S. Physi-
cians and other U.S. Workers. Am J Prev Med. 2023,65(4):568-78. https://doi.o
rg/10.1016/j.amepre.2023.03.020.

3. Nagasaki K, Nishizaki Y, Shinozaki T, et al. Association between mental health
and duty hours of postgraduate residents in Japan: a nationwide cross-
sectional study. Sci Rep. 2022;12(1):10626. https://doi.org/10.1038/541598-02
2-14952-x.

4. Kivimaki M, Jokela M, Nyberg ST, et al. Long working hours and risk of
coronary heart disease and stroke: a systematic review and meta-anal-
ysis of published and unpublished data for 603 838 individuals. Lancet.
2015;386(10005):1739-46. https://doi.org/10.1016/50140-6736(15)60295-1.

5. LinRT,Lin YT, Hsia YF, et al. Long working hours and burnout in health care
workers: non-linear dose-response relationship and the effect mediated by
sleeping hours—a cross-sectional study. J Occup Health. 2021,63(1):12228.
https://doi.org/10.1002/1348-9585.12228.

6. Dewa CS, Loong D, Bonato S, et al. The relationship between physician
burnout and quality of healthcare in terms of safety and acceptability: a
systematic review. BMJ Open. 2017,7(6):e015141. https://doi.org/10.1136/bmj
open-2016-015141.

7. Temple J. Resident duty hours around the Globe: where are we now? BMC
Med Educ. 2014;14(S1):S8. https://doi.org/10.1186/1472-6920-14-51-s8.

8. Fujikawa H, Son D, Eto M. Are residents learners or workers? A historical
perspective in Japan. TAPS. 2021;6(1):122-24. https://doi.org/10.29060/taps.2
021-6-1/pv2339.

9. The Ministry of Health, Labour and Welfare. Workstyle reform for physicians.
Secondary Workstyle reform for physicians. https://www.mhlw.go.jp/stf/seisa
kunitsuite/bunya/kenkou_iryou/iryou/ishi-hatarakikata_34355.html

10. Nagasaki K, Kobayashi H. The effects of resident work hours on well-being,
performance, and education: a review from a Japanese perspective. J Gen
Fam Med. 2023;24(6):323-31. https://doi.org/10.1002/jgf2.649.

11. Sephien A, Reljic T, Jordan J, et al. Resident duty hours and resident and
patient outcomes: systematic review and meta-analysis. Med Educ.
2022;57(3):221-32. https://doi.org/10.1111/medu.14943.

12.  Bolster L, Rourke L. The effect of restricting residents'duty hours on patient
safety, resident well-being, and resident education: an updated systematic
review. J Grad Med Educ. 2015;7(3):349-63. https://doi.org/10.4300/jgme-d-1
4-00612.1.

13. Pellegrini VD. A perspective on the effect of the 80-hour work week: has it
changed the graduating orthopaedic resident? J Am Acad Orthop Surg.
2017;25(6):416-20. https://doi.org/10.5435/jaaos-d-17-00240.

14. Sun NZ,Gan R, Snell L, et al. Use of a night float system to comply with
resident duty hours restrictions. Acad Med. 2016;91(3):401-08. https://doi.org
/10.1097/acm.0000000000000949.

15. Dubov A, Fraenkel L, Seng E. The importance of fostering ownership during
medical training. Am J Bioeth. 2016;16(9):3-12. https://doi.org/10.1080/15265
161.2016.1197338. [published Online First: 2016/07/30].

16.  Fujikawa H, Son D, AokiT, et al. Association between patient care ownership
and personal or environmental factors among medical trainees: a multicenter
cross-sectional study. BMC Med Educ. 2022,22(1):666. https://doi.org/10.1186
/512909-022-03730-y.

17. Mclaren K, Lord J, Murray SB, et al. Ownership of patient care: a behavioural
definition and Stepwise approach to diagnosing problems in trainees.


https://doi.org/10.1186/s12909-025-06941-1
https://doi.org/10.1186/s12909-025-06941-1
https://doi.org/10.1001/archinternmed.2012.3199
https://doi.org/10.1001/archinternmed.2012.3199
https://doi.org/10.1016/j.amepre.2023.03.020
https://doi.org/10.1016/j.amepre.2023.03.020
https://doi.org/10.1038/s41598-022-14952-x
https://doi.org/10.1038/s41598-022-14952-x
https://doi.org/10.1016/s0140-6736(15)60295-1
https://doi.org/10.1002/1348-9585.12228
https://doi.org/10.1002/1348-9585.12228
https://doi.org/10.1136/bmjopen-2016-015141
https://doi.org/10.1136/bmjopen-2016-015141
https://doi.org/10.1186/1472-6920-14-s1-s8
https://doi.org/10.29060/taps.2021-6-1/pv2339
https://doi.org/10.29060/taps.2021-6-1/pv2339
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_iryou/iryou/ishi-hatarakikata_34355.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_iryou/iryou/ishi-hatarakikata_34355.html
https://doi.org/10.1002/jgf2.649
https://doi.org/10.1111/medu.14943
https://doi.org/10.4300/jgme-d-14-00612.1
https://doi.org/10.4300/jgme-d-14-00612.1
https://doi.org/10.5435/jaaos-d-17-00240
https://doi.org/10.1097/acm.0000000000000949
https://doi.org/10.1097/acm.0000000000000949
https://doi.org/10.1080/15265161.2016.1197338
https://doi.org/10.1080/15265161.2016.1197338
https://doi.org/10.1186/s12909-022-03730-y
https://doi.org/10.1186/s12909-022-03730-y

Fujikawa et al. BMC Medical Education

20.

21

22.

23.

24.

25.

26.

27.

(2025) 25:385

Perspect Med Educ. 2013,2(2):72-86. https://doi.org/10.1007/540037-013-005
8-z. [published Online First: 2013/05/15].

Pierce JL, Kostova T, Dirks KT. The state of psychological ownership: integrat-
ing and extending a century of research. Rev Gen Psychol. 2003;7(1):84-107.
https://doi.org/10.1037/1089-2680.7.1.84.

Cowley DS, Markman JD, Best JA, et al. Understanding ownership of patient
care: a dual-site qualitative study of faculty and residents from medicine and
psychiatry. Perspect Med Educ. 2017;6(6):405-12. https://doi.org/10.1007/540
037-017-0389-2. [published Online First: 2017/12/07].

Coverdill JE, Alseidi A, Borgstrom DC, et al. Professionalism in the Twilight
zone: a multicenter, mixed-methods study of shift transition dynamics in
surgical residencies. Acad Med. 2016;91(115):S31-6. https://doi.org/10.1097/a
¢m.0000000000001358.

Fujikawa H, Tamune H, Nishizaki Y, et al. Association of clinical knowledge
with patient care ownership among resident physicians: a nationwide cross-
sectional study in Japan. BMC Med Educ. 2025;25(1):77. https://doi.org/10.11
86/512909-025-06694-x. [published Online First: 20250116].

Nishigori H. Medical education in Japan. Med Teach. 2024;46(sup1):54-10.
https://doi.org/10.1080/0142159X.2024.2372108. [published Online First:
20241115].

Nishizaki Y, Nozawa K, Shinozaki T, et al. Difference in the general medicine
in-training examination score between community-based hospitals and uni-
versity hospitals: a cross-sectional study based on 15,188 Japanese resident
physicians. BMC Med Educ. 2021;21(1):214. https://doi.org/10.1186/512909-0
21-02649-0. [published Online First: 20210415].

Nishizaki'Y, Shimizu T, Shinozaki T, et al. Impact of general medicine rotation
training on the in-training examination scores of 11, 244 Japanese resident
physicians: a nationwide multi-center cross-sectional study. BMC Med Educ.
2020;20(1):426. https://doi.org/10.1186/512909-020-02334-8. [published
Online First: 20201113].

Djulbegovic M, Beckstead JW, Fraenkel L. The patient care ownership scale:
development of an instrument to measure patient care ownership among
internal medicine trainees. J Gen Intern Med. 2019;34(8):1530-37. https://doi.
0rg/10.1007/511606-019-05066-8. [published Online First: 2019/06/05].
Djulbegovic M, Kulkarni SA, Chen KL, et al. The patient care ownership scale:
external validation of an instrument that measures patient care ownership
among internal medicine trainees-a multi-institutional study. J Gen Intern
Med. 2021;36(12):3680-88. https://doi.org/10.1007/511606-021-06703-x.
[published Online First: 2021/03/31].

Fujikawa H, Son D, Kondo K, et al. Translating and validating a Japanese ver-
sion of the patient care ownership scale: a multicenter cross-sectional study.
BMC Med Educ. 2021;21(1):415. https://doi.org/10.1186/512909-021-02853-y.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Page 7 of 7

Kiger ME, Meyer HS, Hammond C, et al. Whose patient is this? A scoping
review of patient ownership. Acad Med. 2019;94(11S):595-104. https://doi.or
9/10.1097/acm.0000000000002920.

Katz MH. Multivariable analysis: a practical guide for clinicians and public
health researchers. 3rd ed. New York: Cambridge University Press; 2011.
Shikino K, Sekine M, Nishizaki Y, et al. Distribution of internal medicine rota-
tions among resident physicians in Japan: a nationwide, multicenter, cross-
sectional study. BMC Med Educ. 2024;24(1):316. https://doi.org/10.1186/5129
09-024-05314-4. [published Online First: 20240320].

Nagasaki K, Nishizaki Y, Shinozaki T, et al. Association between resident duty
hours and self-study time among postgraduate medical residents in Japan.
JAMA Netw Open. 2021;4(3):210782. https://doi.org/10.1001/jamanetworko
pen.2021.0782. [published Online First: 20210301].

Nagasaki K, Kobayashi H, Nishizaki Y, et al. Association of sleep quality with
duty hours, mental health, and medical errors among Japanese postgraduate
residents: a cross-sectional study. Sci Rep. 2024;14(1):1481. https://doi.org/10.
1038/541598-024-51353-8. [published Online First: 202401171,

Szymczak JE, Brooks JV, Volpp KG, et al. To leave or to lie? Are concerns about
a shift-work mentality and eroding professionalism as a result of duty-hour
rules justified? Milbank Q. 2010;88(3):350-81. https://doi.org/10.1111/}.1468-0
009.2010.00603.x.

Fujikawa H, Mizumoto J, Eto M. Letter regarding: the multifaceted concept
of patient ownership in the era of duty hour restrictions. J Surg Res.
2021;263:285-86. https://doi.org/10.1016/,j55.2021.01.042.

Fletcher KE, Reed DA, Arora VM. Patient safety, resident education and
resident well-Being following implementation of the 2003 ACGME duty hour
rules. J Gen Intern Med. 2011;26(8):907-19. https://doi.org/10.1007/511606-0
11-1657-1.

Martini S, Arfken CL, Balon R. Comparison of burnout among medical
residents before and after the implementation of work hours limits. Acad
Psychiatry. 2006;30(4):352-55. https://doi.org/10.1176/appi.ap.30.4.352.
Chadaga SR, Keniston A, Casey D, et al. Correlation between self-reported
resident duty hours and time-stamped parking data. J Grad Med Educ.
2012;4(2):254-56. https://doi.org/10.4300/jgme-d-11-00142.1.

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


https://doi.org/10.1007/s40037-013-0058-z
https://doi.org/10.1007/s40037-013-0058-z
https://doi.org/10.1037/1089-2680.7.1.84
https://doi.org/10.1037/1089-2680.7.1.84
https://doi.org/10.1007/s40037-017-0389-2
https://doi.org/10.1007/s40037-017-0389-2
https://doi.org/10.1097/acm.0000000000001358
https://doi.org/10.1097/acm.0000000000001358
https://doi.org/10.1186/s12909-025-06694-x
https://doi.org/10.1186/s12909-025-06694-x
https://doi.org/10.1080/0142159X.2024.2372108
https://doi.org/10.1080/0142159X.2024.2372108
https://doi.org/10.1186/s12909-021-02649-0
https://doi.org/10.1186/s12909-021-02649-0
https://doi.org/10.1186/s12909-020-02334-8
https://doi.org/10.1007/s11606-019-05066-8
https://doi.org/10.1007/s11606-019-05066-8
https://doi.org/10.1007/s11606-021-06703-x
https://doi.org/10.1186/s12909-021-02853-y
https://doi.org/10.1097/acm.0000000000002920
https://doi.org/10.1097/acm.0000000000002920
https://doi.org/10.1186/s12909-024-05314-4
https://doi.org/10.1186/s12909-024-05314-4
https://doi.org/10.1001/jamanetworkopen.2021.0782
https://doi.org/10.1001/jamanetworkopen.2021.0782
https://doi.org/10.1038/s41598-024-51353-8
https://doi.org/10.1038/s41598-024-51353-8
https://doi.org/10.1111/j.1468-0009.2010.00603.x
https://doi.org/10.1111/j.1468-0009.2010.00603.x
https://doi.org/10.1016/j.jss.2021.01.042
https://doi.org/10.1007/s11606-011-1657-1
https://doi.org/10.1007/s11606-011-1657-1
https://doi.org/10.1176/appi.ap.30.4.352
https://doi.org/10.4300/jgme-d-11-00142.1

	﻿Association between residents’ work hours and patient care ownership: a nationwide cross-sectional study in Japan
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Design, setting, and participants
	﻿Measures
	﻿Outcome variable: PCO
	﻿Explanatory variable: weekly working hours
	﻿Covariates


	﻿Statistical analysis
	﻿Ethical considerations
	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


