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ABSTRACT

Purpose: The relationship between duty hours (DH) and the performance of postgraduate residents is needed to establish appropriate DH limits. This study explores their relationship using the
General Medicine In-training Examination (GM-ITE).
Materials and methods: In this cross-sectional study, GM-ITE examinees of 2019 had participated.
We analyzed data from the examination and questionnaire, including DH per week (eight categories). We examined the association between DH and GM-ITE score, using random-intercept linear
models with and without adjustments.
Results: Five thousand five hundred and ninety-three participants (50.7% PGY-1, 31.6% female,
10.0% university hospitals) were included. Mean GM-ITE scores were lower among residents in
Category 2 (45–50 h; mean score difference, 1.05; p < 0.001) and Category 4 (55–60 h; 0.63;
p ¼ 0.008) compared with residents in Category 5 (60–65 h; Reference). PGY-2 residents in
Categories 2–4 had lower GM-ITE scores compared to those in Category 5. University residents in
Category 1 and Category 5 showed a large mean difference (3.43; p ¼ 0.01).
Conclusions: DH <60–65 h per week was independently associated with lower resident performance, but more DH did not improve performance. DH of 60–65 h per week may be the optimal
balance for a resident’s education and well-being.

General medicine intraining examination; intraining examination;
postgraduate medical
education; resident duty
hours; resident well-being

1. Introduction
In July 2018, the Japanese government enacted a bill
related to ‘Work Style Reform’ to address the regular long
working hours for all workers (MHLW 2018). In this reform,
the annual maximum overtime was 720 h. In Japan, 8 h/day
and 40 h/week are the legal working hour limits; working
hours that exceed these limits are called overtime. These
limits apply to all workers, including physicians and postgraduate residents. However, this new limit on overtime
was exempted for doctors for 5 years in consideration of
the profession’s unique nature. A panel of experts from the
Ministry of Health, Labour, and Welfare (MHLW) compiled
recommendations for how to regulate overtime for physicians beginning in 2024 and continuing until 2035. They
set a typical physician’s overtime hours at 960 h per year
(approximately duty hour [DH] of 60 h per week) (MHLW
2019, 2020). However, overtime for residents who require
intensive education was tentatively set at 1,860 h per year
(approximately total DH of 80 h per week). The statement

Practice points
 The maximum duty hours (DH) for postgraduate
residents in Japan will be limited to about 80 h
per week from 2024, but there is an insufficient
assessment of the possible impact on the education and health of residents.
 Previous literature suggested that duty hour
restrictions (DHR) on residents in other countries
may improve residents’ well-being but may also
negatively impact their education.
 This study shows that residents in Japan need at
least 60–65 h of DH per week in their clinical
training to acquire a certain level of clinical knowledge. However, clinical knowledge does not proportionately increase with increases in DH.
 Policies should support a more balanced view of
duty hour restrictions as less duty hours is not
always better.
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mentioned that longer overtime hours for residents could
increase the health hazards of residents. At the same time,
there were concerns that future reductions in resident DH
could harm physician training. However, there is scant evidence on the relationship between the educational outcome of residency training and DH in Japan, and the
optimal duty hour is unclear.
Japanese residents work long hours, and this has been
linked to burnout, depression, excessive stress, and even
suicide. A 2018 MHLW survey found that physicians in their
20 s (mainly residents) worked the longest hours, an average of 76.1 h per week (MHLW 2017). Recent surveys found
that 18%–33.3% of residents in Japan suffered from burnout (Miyoshi et al. 2016; Nishimura et al. 2019). About onehalf of PGY-1 residents who worked more than 100 h per
week showed severe depressive symptoms (Ogawa et al.
2018). Excessive DH of residents is a global problem, as it
has been reported that residents in the United States (US)
and the United Kingdom commonly work more than 60 h
per week (Baldwin et al. 1997; Barger et al. 2005).
Currently, the DH limit for residents is 80 h and 48 h per
week in the US and European Union, respectively
(IOM 2009).
Long DH and resident educational outcomes have been
seldom investigated in Japan as well as worldwide. The
impact of an 80-h work hour restriction (WHR) on resident
education and health outcomes has been extensively
reported in the US. Extensive surveys of residents have
reported that a WHR improved resident burnout and wellbeing but negatively affected patient care and education
(Goitein et al. 2005; Gopal et al. 2005). Meanwhile, one survey suggested that a WHR reduced the number of patient
care experiences but did not lessen important clinical experiences (Jagsi et al. 2006). In a systematic review of WHRs
for surgical residents, the effects on resident health were
inconsistent across studies, but lower-quality education and
certification exam scores, and patient safety concerns were
identified (Ahmed et al. 2014). Overall, WHR could improve
the well-being of residents but negatively affect their education (Mansukhani et al. 2012). These studies revealed that
WHR can worsen educational outcomes. However, they are
insufficient in determining the appropriate DH level.
With this trend, it is important to examine the relationship
between resident DH and educational outcomes to determine
optimal DH for residents. Therefore, we used the General
Medicine In-training Examination (GM-ITE), an in-training
examination of residents in Japan, as well as a training environment questionnaire to assess the relationship between DH
and clinical knowledge acquisition of residents.

2. Materials and methods
2.1. Study populations
We conducted a multicenter cross-sectional observational
study of postgraduate year 1 (PGY-1) and postgraduate
year 2 (PGY-2) residents. After completing a 6-year medical
school education in Japan, medical students enter a 2-year
postgraduate residency program. Residents must undergo
supervised training and rotate through seven specialties
(internal medicine, emergency medicine, community-based
medicine, surgery, anesthesiology, pediatrics, psychiatry,
and obstetrics and gynecology). The MHLW regulates

training programs and sets goals for acquiring basic knowledge and general medicine skills for residents. A computerized national matching system is in place, allowing
students to apply to hospitals of their choice with clinical
training facilities across the country (Kozu 2006; Teo 2007).
After a 2-year residency program, most residents enter specialty-based residency training.
Our participants were all residents who underwent GMITE at the end of the 2019 academic year (from January 21
to January 28 of 2020). After the examination, participants
were immediately asked about average DH during their
residency program as part of a questionnaire assessing
their residency training and work environment. All participants read and signed the informed consent document
before the survey. The Ethics Review Board of Juntendo
University School of Medicine approved the study.

2.2. Measurements
In our study, the primary exposure variable was average
DH per week, which was calculated as the sum of weekday
work duty, night emergency department (ED) duty, and
weekend work duty (Supplementary Material). Standby
time during ED was also included in DH. The duration of
DH was self-reported in the following eight categories:
Category 1 (<45 h), Category 2 (45–50 h), Category 3
(50–55 h), Category 4 (55–60 h), Category 5 (60–65 h),
Category 6 (65–70 h), Category 7 (70–80 h), and Category 8
(>80 h). The Category of DH was defined as the lower limit
of no or minimal overtime and the upper limit of 80 h/
week, which is the new resident DH limit set by the MHLW.
The GM-ITE was an in-training examination of clinical
knowledge using a methodology similar to that of the US
Residency Internal Medicine In-Training Examination (IMITE) (Garibaldi et al. 2002; Kanna et al. 2009; Perez and
Greer 2009). The GM-ITE aimed to provide medical residents and program directors with an objective, reliable,
valid assessment of clinical knowledge. The GM-ITE contained 60 questions categorized into four major topics: clinical diagnosis, physical examination/procedure, medical
interview/professionalism, and subspecialties. A part of the
GM-ITE questions incorporates video and audio questions.
The GM-ITE was first introduced in 2011 by the Japan
Organization of Advancing Medical Education (JAMEP, a
non-profit organization), and it is administered continuously every year. The examination was developed annually
by a committee of experienced physicians and peerreviewed by an independent committee. Residents who
belonged to training hospitals that have applied for the
GM-ITE were eligible to take the examination. To the best
of our knowledge, the results of this exam are not currently
used in the recruitment process for specialty training.

2.3. Statistical analyses
The hypothesized positive association between resident
DHs and GM-ITE scores was examined using a randomintercept linear model. Hospital variability was considered
as normal random intercepts. Considering that 60 h per
week is the basic upper limit of DH for all doctors, we set
Category 5 (60–65 h) as a reference for the analyses. We
excluded those who failed to provide information about
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Table 1. Characteristics of residents categorized by duty hours.
C1: <45 h
N ¼ 134
Demographics
Men (%)
PGY-2 (%)
Hospital types (%)
University
University branch
Community
ED duties per month (%)
None
1–2
3–5
6 or more
Unknown
Assigned inpatients (%)
0–4
5–9
0–14
15 or more
Unknown
Self-study time per day (%)
None
0–30 min
31–60 min
61–90 min
91 min or more

C2: 45–50 h
N ¼ 514

C3: 50–55 h
N ¼ 827

C4: 55–60 h
N ¼ 832

C5: 60–65 h
N ¼ 1048

C6: 65–70 h
N ¼ 754

C7: 70–80 h
N ¼ 677

C8: >80 h
N ¼ 807

64.9
45.5

63.8
48.1

68.9
51.3

67.9
52.0

70.4
50.7

66.7
53.1

66.6
51.3

72.0
49.1

14.9
7.5
77.6

15.2
7.4
77.4

13.4
5.0
81.6

8.1
5.6
86.3

9.5
4.4
86.1

9.7
5.4
84.9

9.3
5.0
85.7

6.2
2.6
91.2

18.7
23.9
46.3
10.4
0.0

7.4
27.4
60.7
3.7
0.8

3.5
21.2
70.3
4.6
0.5

2.0
12.4
78.2
6.5
0.7

2.7
10.2
76.5
9.0
1.4

2.0
9.4
75.5
12.5
0.7

2.7
8.9
72.1
15.7
0.6

1.5
6.1
64.8
26.5
0.7

40.3
47.8
10.4
0.7
0.7

29.8
58.6
8.2
1.9
1.6

23.5
62.3
9.8
1.7
2.7

19.0
65.5
10.5
1.6
3.1

17.6
61.9
14.6
2.5
3.1

14.7
63.0
15.0
3.6
3.7

13.0
60.0
17.9
6.1
3.1

10.5
54.4
18.2
13.9
2.9

7.5
54.5
24.6
10.4
2.2

3.3
49.2
38.1
8.4
1.0

3.4
39.1
42.6
12.6
2.4

4.2
37.7
42.4
12.9
2.8

3.4
35.7
41.5
16.2
3.1

3.8
32.5
47.7
13.3
2.7

4.3
31.6
43.4
16.5
4.0

6.8
33.6
38.0
17.1
4.5

C1–C8: Category 1 to Category 8; h: hours; PGY: postgraduate year; ED: emergency department.
Note. A positive trend between duty hours and each category: men (%), community hospital (%), number of ED duties, inpatient caseload, and self-study
time. Calculation of the average duty hours was based on the sum of weekday work duty, night emergency department (ED) duties, and weekend
work duty.

DH. We repeated the analyses by PGY and hospital types
(community hospitals, university hospitals, and universityaffiliated hospitals). Our regression models were also
adjusted for sex, PGY, hospital types, the number of ED
duties, the number of assigned inpatients, and self-study
time. GM-ITE scores among residents in Japan are associated with the number of ED duties, the number of
assigned inpatients, and self-study time (Shimizu et al.
2013; Kinoshita et al. 2015; Mizuno et al. 2016; Nishizaki
et al. 2017). The number of ED duties, assigned inpatients,
and self-study time was self-reported in the following categories:
 Number of ED duties: 0, 1–2, 3–5, 6 or more,
and unknown.
 Number of assigned inpatients: 0–4, 5–9, 10–14, 15 or
more, and unknown.
 Self-study time per day: none, 1–30, 31–60, 61–90, and
91 min or more.
All analyses were conducted using SAS version 9.4 (Cary,
NC, USA) and all linear mixed-effect models with hospitalrandom intercepts were fitted via a restricted maximum
likelihood estimation (the default setting in the MIXED procedure) assuming independent errors within hospitals. This
study followed STROBE guidelines.

3. Results
A total of 6,869 residents from 539 teaching hospitals participated in the examination, with a voluntary questionnaire
response rate of 89.7% (6,164/6,869). We excluded 571 residents who did not provide DHs from the analysis. A total
of 5,593 participants were included in the study (2,839
PGY-1 and 2,754 PGY-2). A summary of the baseline characteristics of the participants categorized by DHs is shown in

Table 1. Of the participants, 1,770 (31.6%) were female.
Among the training hospitals, 562 (10.0%) were university
hospitals, 278 (5.0%) were university-affiliated hospitals,
and 4,753 (85.0%) were community hospitals. The mean
(±SD) GM-ITE score of all participants was 29.4 ± 2.0. As a
result of trend analyses, the number of ED duties
(p < 0.001), inpatient caseload (p < 0.001), and self-study
time (p < 0.001) exhibited associations with DHs. A summary of the participants’ baseline characteristics categorized by PGY and hospital types is shown in
Supplementary Material.
The results of the random-intercept linear model analysis for residents are presented in Figures 1–3 and
Supplementary Material. Multicollinearity of each variable is
also assessed in Supplementary Material. Mean GM-ITE
scores were lower among residents in Category 1 (mean
score difference (MSD), 1.35; 95% CI, 2.28 to 0.41;
p ¼ 0.005), Category 2 (1.36; 1.91 to 0.80; p < 0.001),
and Category 4 (0.69; 1.16 to 0.22; p < 0.004) compared with residents in Category 5 (Reference). When analyzed by PGY, PGY-1 residents in Category 1 (1.79; 3.12
to 0.47; p ¼ 0.01) and Category 2 (0.79; 1.54 to 0.03;
p ¼ 0.04) had lower GM-ITE scores than those in Category
5. Meanwhile, GM-ITE scores were lower among PGY-2 residents in Categories 1–4 than in Category 5 (Figure 2(A)).
University hospital residents in Category 1 and Category 5
showed a large mean difference (4.12; 6.67 to 1.58;
p < 0.002) (Figure 3(A)).
After adjusting for sex, PGY, hospital types, monthly ED
duties, number of assigned inpatients, and self-study time,
mean GM-ITE scores were lower among residents in
Category 2 (MSD, 1.05; CI, 1.64 to 0.52; p < 0.001) and
Category 4 (0.63; 1.10 to 0.16; p ¼ 0.008) compared
with residents in Category 5 (Figure 1(B)). PGY-1 residents
in Category 1 (1.45; 2.80 to 0.11; p ¼ 0.03) had lower
GM-ITE scores compared to those in Category 5.
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(A)

(B)

Figure 1. Estimates of mean score differences on GM-ITE between residents of each category and Category 5. (A) Univariable Analysis. (B) Multivariable
Analysis†. Note. The residents with a DH of <60 h per week had lower GM-ITE scores than those with a DH of 60–65 h per week. However, those with a DH of
>65 h per week did not have higher scores. Resident duty hours per week comprised eight categories: category 1 (<45), category 2 (45–50), category 3
(50–55), category 4 (55–60), category 5 (60–65), category 6 (65–70), category 7 (70–80), and category 8 (>80). †Adjusted for gender, hospital types, postgraduate years, monthly ED duties, number of assigned inpatients, and self-study time. Non-responders of the number of ED duties and inpatients were included in
‘unknown.’ Non-responders of self-study time were excluded from the multivariable analysis.  Indicates p < 0.05. Error bars indicate standard errors estimated
in the random-intercept model. C1–C8: Category 1 to Category 8; h ¼ hours; GM-ITE: general medicine in-training examination.

Furthermore, GM-ITE scores were lower among PGY-2 residents in Categories 2–4 than in Category 5 (Figure 2(B));
University hospital residents in Category 1 and Category 5
continued to show a large mean difference (3.43; 6.04
to 0.83; p ¼ 0.01) (Figure 3(B)).
The random-intercept multivariable-adjusted model estimated the variance of random effects (i.e. hospital-level
variation of the score) as 2.55 (standard error: 0.35) and the
variance of residuals (i.e. resident-level variation within
the hospital) as 25.15 (standard error: 0.50). This indicates
the presence of (1) a hospital-level variation in the GM-ITE
score and (2) a small to moderate similarity within each
hospital, which may be quantified by an intraclass correlation coefficient of 2.55/(2.55 þ 25.15) ¼ 0.092.

4. Discussion
Overall, postgraduate residents with DH of <60 h per week
had lower GM-ITE scores than those with DH of 60–65 h
per week. In comparison, residents with DH of more than
65 h per week did not have higher GM-ITE scores. In residents with DH of <60 h per week, there was a greater
decrease in scores for PGY-2 than PGY-1. In addition, in
those groups, residents in university hospitals had a greater
decrease in scores than those in other hospital types.
These differences remained after multivariable adjustment.

This study showed an independent association between
resident DH and GM-ITE score.
In groups with less DHs, PGY-2 had particularly lower
GM-ITE scores than PGY-1. In a previous report, PGY-2 had
generally higher GM-ITE scores than PGY-1, possibly reflecting the number of experienced cases (Mizuno et al. 2016).
One hypothesis is that the DHs of PGY-2 residents reflect
the number of experienced cases but not those of PGY-1
residents. The reason may be that the maximum number
of cases assigned to PGY-1 is less than that to PGY-2 or
that most of the duty hours in PGY-1 are not direct patient
care. McCoy et al. reported that the IM-ITE performance of
PGY-3 residents reflects the number of case encounters but
not that of PGY-2 residents (McCoy et al. 2013). Our results
may be comparable to their study. Another point regarding
PGY differences is that residents with more DHs appeared
to have higher scores for PGY-1 than for PGY-2. Hence,
working more than 60–65 h/week in PGY-2 may be detrimental from an educational perspective compared with
that in PGY-1. Since these results were not statistically significant in this study, future research is needed.
There are two possible reasons for lower scores in the
residents with less DHs in university hospitals compared to
other hospital settings. First, residents who choose university hospitals may be less interested than residents in community hospitals in experiencing a large number of clinical
cases (Teo 2007). Another possibility is that residents in
university hospitals are research- and specialty-oriented
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Figure 2. Estimates of mean score differences on GM-ITE between residents of each category and Category 5 stratified by postgraduate year. (A) Univariable
analysis. (B) Multivariable analysis†. Note. In residents with a DH of <60 h per week, there was a greater decrease in the scores of PGY-2 residents than in those
of PGY-1 residents. Resident duty hours per week comprised eight categories: category 1 (<45), category 2 (45–50), category 3 (50–55), category 4 (55–60),
category 5 (60–65), category 6 (65–70), category 7 (70–80), and category 8 (>80). †Adjusted for gender, hospital types, monthly ED duties, number of assigned
inpatients, and self-study time. Non-responders of the number of ED duties and inpatients were included in ‘unknown.’ Non-responders of self-study time
were excluded from the multivariable analysis.  Indicates p < 0.05. Error bars indicate standard errors estimated in the random-intercept model. C1–C8:
Category 1 to Category 8; h: hours; GM-ITE: general medicine in-training examination.

and may be less motivated to learn about primary care, as
measured by the GM-ITE score. One of the main goals of
clinical training in Japan is acquiring comprehensive clinical
competence. Even clinical residents at university hospitals
need to have adequate case experience and the associated
clinical knowledge (Yano et al. 1992).
This study shows that residents in Japan need at least
60–65 h of DH per week (maximum overtime of 960–1200 h
per year) in their clinical training to acquire a certain level
of clinical knowledge. However, it is important to note that
clinical knowledge does not proportionately increase with
increases in DH. Therefore, to maintain residents’
well-being, there should be an appropriate upper limit on
residents’ DH. As mentioned earlier, beginning in 2024, the
maximum overtime for residents is1860 h per year from an
educational perspective (MHLW 2019, 2020). However, our
study results indicated that 1860 h/year of overtime for
residents seems not optimal and needs to be reduced. In
addition, although this study evaluated the relationship
between duty hours and GM-ITE scores, it did not evaluate
the amount of opportunity to learn in their DHs. Increasing
the educational time during training is also important to
improve educational outcomes as well as to maintain

resident health. Each training program should encourage
residents to self-study by providing online educational
resources and constructing an in-hospital learning environment (Edson et al. 2010).
This study has several limitations. First, DH is selfreported in the survey. With self-reporting, residents may
over- or under-report the number of hours worked, and
the trend may vary by Category group. Although one study
indicates that resident self-reporting is relatively accurate, it
is preferable to use an automated attendance management
system to measure hours (Chadaga et al. 2012). Two, this
study does not evaluate residents’ mental health, such as
burnout and depression. Even if scores are higher in
groups that work more than 60–65 h, health outcomes may
worsen. These outcomes need to be assessed together to
determine the optimal resident DH. Three, the GM-ITE is a
written test. Based on its nature, it can only assess knowledge and associated cognitive skills. Therefore, the GM-ITE
score does not necessarily guarantee real-world clinical performance. The current study does not adequately assess
physical examination and clinical skills, communication,
and professionalism, which are difficult to evaluate only via
a written test. Fourth, this study assesses DHs in terms of
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(A)

(B)

Figure 3. Estimates of mean score differences on GM-ITE between residents of each category and Category 5 stratified by hospital type. (A) Univariable analysis. (B) Multivariable analysis†. Note. In residents with a DH of <60 h per week, residents in university hospitals had a greater score decrease than those in
other hospital types. Resident duty hours per week comprised eight categories: category 1 (<45), category 2 (45–50), category 3 (50–55), category 4 (55–60),
category 5 (60–65), category 6 (65–70), category 7 (70–80), and category 8 (>80). †Adjusted for gender, postgraduate years, monthly ED duties, number of
assigned inpatients, and self-study time. Non-responders of the number of ED duties and inpatients were included in ‘unknown.’ Non-responders of self-study
time were excluded from the multivariable analysis.  Indicates p < 0.05. Error bars indicate standard errors estimated in the random-intercept model. C1–C8:
Category 1 to Category 8; h: hours; GM-ITE: general medicine in-training examination.

the average number of hours worked over 2 years, ignoring
each rotation’s differences. In several training hospitals,
night emergency duty continues regardless of the department, and work during weekends and holidays are consistent. However, the length of weekday and weekend duty
hours varies per department. The MHLW study found that
working hours in each department in Japan differed by a
maximum of 15 h per week (MHLW 2017). It is necessary to
know the DHs for each rotation to assess residents’ DH and
performance more accurately. Fifth, there is a potential for
selection bias in this study. There are about 18,000 residents in Japan, and only about one-third participated in
the study. The proportions of participants in terms of sex

in this study are similar to all Japanese residents. However,
the proportion of residents affiliated with university hospitals is lower. Notably, the percentages of residents in universities in Japan are 40.7% in 2018 and 38.9% in 2019.
Meanwhile, the percentage of participants in this study
was 10.0%. Although about 23 (30%) of 81 university
hospitals participated in this study, it will weaken the generalization of the study results. In addition, because participation in the GM-ITE is voluntary for training hospitals,
participating hospitals may have a higher quality of education than hospitals that do not participate. Sixth, this study
does not evaluate a resident’s baseline clinical knowledge
acquisition. Baseline GM-ITE scores need to be adjusted to
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improve the measurement of the impact of DH on resident training.

5. Conclusions
In conclusion, we show that GM-ITE scores decrease among
postgraduate residents with DH of <60 h per week. Scores
do not increase among those with DH of more than 65 h
per week compared to those with DH of 60–65 h per week.
This study provides essential data for setting an appropriate upper limit of DH for residents in Japan.
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