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ORIGINAL ARTICLE

Working hours of interns and internal medicine residents: a cross
sectional study

Background: Duty hours for internships and residents have
received globally criticism in recent years. Working hours highly
affect the trainees’ well-being, patient care, and education
programs. There is no consensus about the benefit of reducing
working hours. The present study aimed to assess how reducing
the working hours can influence interns on some aspects of
training, well-being, and patient care.

Method: This study was conducted in Internal Medicine
Department of Imam Reza Hospital in Mashhad University of
Medical Sciences, Iran. The present researchers reduced the
working hours from 20 to 10 hours in a shift for 6 weeks in their
department for interns, as well as a self-administered and validated
questionnaire, which has previously been evaluated for the validity
and reliability, was given to internal medicine residents and
interns. At the end of the study, data were analyzed by SPSS.
Results: A total of 11 residents and 23 interns completed the survey.
Limited working hours had significant beneficial effects according
to participants' opinions in many domains with duty hour
restrictions (P<0.05). These included subdomains such as,
increasing training and participating in their classes, well-being,
improving the quality of file completion, more responsibility,
better history taking, and less medical mistakes.

Conclusions: As indicated, 83% of residents and 73% of interns
reached a consensus on reducing the working-hours of the clinical
rounds in many subdomains with duty hour reform. Their
perceptions showed critical benefits in ability to deliver patient
care, education, and well-being after duty hour restriction.

Key words: Duty hour restriction, Work hour reduction, Workload,
Intern, Resident
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Working hours of interns and residents

INTRODUCTION

Work hour restriction has been a highly significant and
enduring topic in the field of medicine, emphasizing its
continued importance and necessity for further investigation
(1, 2). According to the various moral and legal
considerations, work hour limitation has spurred in many
regions (3). Residents play a vital role in patient care, even
during shifts lasting more than 24 hours, as they are engaged
in educating interns (4). To accomplish this objective, it is
crucial for residents to have responsible and active interns by
their side. According to the Accreditation Board for Graduate
Restorative Education (ACGME) 2011 Duty Hour Standards,
recommended maximum work per week and direct patient
care shift should be 80 hours and 24+4 hours, respectively
(5) and it has been emphasized that duty-hour restrictions
have critical effects on the work efficiency. Saltzman et al.
conducted a study in 2017, adhering to the guideline that
imposed an 80-hour limitation. The duty hours in the
orthopedic program were reduced from 30 hours to 16
hours, resulting in compromised outcomes and a lack of
agreement on improving both education and patient
outcomes (6). A systematic review evaluating resident duty
hours’ restriction in surgery found a negative effect of duty
hour restriction on patient outcomes and residents’
performance as well as their well-being; therefore, it
recommended more flexibility on resident needs (7). In Iran,
internal medicine residents work an average of 84 hours per
week, exceeding the working hours of most European
countries (40-52.5 hours per week) and the United States (80
hours per week) (8). In addition, medical failures caused by
resident lethargy may now be supplanted by decreased
continuity of care (9). Lack of sleep and the duty hours of
trainees have made significant clinical mistakes and
dysfunction, antagonistic occasions, and impaired working
memory limitations. Studies have indicated a relationship
between long work hours and expanded working injury and
burnout. Lack of sleep has been connected to diminished
specialized capability, disabled neuropsychological testing,
and less precise ECG translation (10, 11).

A survey on 141 Iranian medical interns revealed that the
duty-hour shift of medical interns should be reassessed so
that they can achieve the objective of optimizing learning
potential to its fullest extent (12). Therefore, further studies
are required to evaluate work hour limitations in developed
and less developed countries. Imam Reza hospital is one of
the most important teaching and referral hospitals of
Mashhad University of Medical Sciences, experiencing a high
volume of patient admissions every night, which has a
negative effect on trainees and patient care. In order to assist
medical interns and educators, this study was performed to
evaluate the positive and negative effects of duty-hour shifts
on trainees and potentially patient care.

METHODS

This project was conducted from January to March 2019. This
experimental and quasi-experimental study recruited 23
interns and 11 residents from the Internal Department of
Imam Reza hospital in Mashhad, Iran. Imam Reza hospital

serves as the primary teaching hospital for the internal
medicine residency program in Mashhad. However, in the
four-year residency program in internal medicine, 11
residents, with five in senior positions and six in grades one
to three, participated in this study. For six weeks, all residents
and interns had the full working hours of 20 as usual. For the
following six weeks, the study was implemented by reducing
only the working hours of the interns to 10 hours. Senior
residents in every shift were responsible for conducting
clinical and teaching rounds with interns at the end of the
shift, discussing patients who would be presented in the next
morning report. Other residents in grades 1 to 3 of their
residency program maintained on close contact with interns,
assisting them in approaching, diagnosing, and treating
patients, as well as supervising their work. Each day, one
group of interns was assigned the responsibility of
presenting patients in the morning report. The perceptions
of residents and interns regarding duty hours were examined
at the end of the study.

Respondents who completed the questionnaire were
included in the analysis. The questionnaire, which has
previously been evaluated for its validity and reliability,
consisted of eight common questions related to the following
aspects: 1) the benefit of training provided by the chief
resident, 2) reduction of medical errors, 3) increased
responsibility, 4) improved history taking and physical
examination skills, 5) enhanced peace of mind, 6) improved
quality of file completion, 7)possibility of conducting clinical
rounds at the end of the shift, and 8) the group of interns
responsible for presenting in morning reports. Moreover, the
interns' questionnaire had 3 more specific questions
including 1) feeling better, 2) improving individuals' life, and
3) attending in their classes with better quality on the next
day. Protocol of the current study was approved by the ethics
committee of Mashhad University of Medical Sciences.

The responses to each question on the questionnaire were
aggregated in terms of frequency, represented as a
percentage. Subsequently, the collected data was acquired
and subjected to be analyzed using SPSS. Pvalue of <0.05
was used to indicate statistically significant difference.

RESULTS

As indicated in table 1, there is no significant difference in
opinions regarding short shift satisfaction between residents
in the years 1-3 and senior/supervising residents. However, a
significant difference was observed between the opinions of
interns and both groups of residents.

Table 2 presents the opinions of interns and residents in six
separate subdomains. According to this table there is no
significant ~ difference between residents and interns
regarding active participating in training classes the next day,
increasing the benefits of on-call training rounds, feeling
better and improving individuals' lives. However, they
reported divergent opinions on reducing medical errors,
feeling more responsible, being more accurate in history and
physical examination, increasing peace of mind, and
improving the quality of file completion.

The investigation of the relationship between the opinions of
interns and residents regarding the feasibility of conducting
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a clinical round for the benefit of both the first and second
internship shifts showed that it is not possible to have a
clinical round that can effectively serve both groups of
interns.

Overall, 94% of residents and 72% of interns believed that it
is not feasible to conduct clinical teaching rounds for both
groups of interns in the same shift, and only one group can
participate in clinical rounds to discuss patients being
presented in the next morning report. There was
disagreement between interns and residents regarding
whether the first or second shift of interns could present in
the morning report.

According to Figure 1, interns and residents are more
inclined to agree on introducing a third form of presentation
in the morning report by interns.

DISCUSSION

The present study used a validated questionnaire to
determine changes in medical internships' training and

Table 1. Difference in opinions regarding short shift
satisfaction between interns, residents in the years 1-3 and
senior residents

Groups P-value
1-3 year residents
0.44
Senior residents
Interns with 1-3 year residents 0.002
Interns with senior residents 0.04

residents' perceptions after the implementation of work hour
restrictions for interns. Based on the results, 82% of residents
disagreed with “taking on more responsibility” and 72%
disagreed with “reducing medical errors through work hour
restrictions” for interns. However, 69% of interns shared the
same opinion regarding increased responsibility and 65%
agreed that reducing medical errors could be achieved by
eliminating working hours. Additionally, 69.5% of interns
reported improvements in well-being and increased quality
of life. The results of a systematic review by Levine et al.
showed that resident's short shifts improved the quality of

100%
90%
80%
70%
60%

First shift of second shift Before 19 PM
Interns of Interns  admition by
first shift

Percent of participants
wv
o
N

Interns M Residents

Shift of interns

Figure 1. Opinion of interns and residents about responsibility
of interns for presenting admitted patients in the morning
report

Table 2. Opinion of interns and residents about 6 questions seperatel
Question topic Participants Cognpletely Disagree Neutral Agree Completely
disagree agree
1.Participate more actively in training classes Residents 18.2% 0% 63.6% 18.2% 0%
the next day Interns 11.5% 0% 11.5% 42.3% 34.6%
2.Increased training of the clinical rounds Residents 39.8% 33.3% 11.1% 11.1% 5.6%
during shift Interns 23.1% 23.1% 7.7% 34.6% 11.5%
Residents 36.4% 18.2% 27.3% 0% 18.2%
3.Improved well-being
Interns 11.5% 15.4% 7.7 26.9% 38.5%
Residents 36.4% 27.3% 9.1% 27.3% 0%
4.Improved individual life
Interns 19.2% 11.5% 19.2% 15.4% 34.6%
Residents 23.5% 23.5% 35.3% 11.8% 5.9%
5.Reduced medical errors
Interns 12.0% 4.0% 16.0% 36.0% 32.0%
o Residents 44.4% 33.3% 11.1% 5.6% 5.6%
6.Increased responsibility
Interns 7.7% 11.5% 11.5% 38.5% 30.8%
7 Better history taking and physical Residents 27.8% 16.7% 33.3% 16.7% 5.6%
examination Interns 11.5% 3.8% 3.8% 46.2% 34.6%
) Residents 22.2% 22.2% 16.7% 33.3% 5.6%
8.Increased peace of mind . 11.5% 19.2% 30.8% 0% 18.5%
nterns D% 2% 8% () D%
i ) Residents 27.8% 27.8% 16.7% 27.8% 0%
9.Improved the quality of file completion
Interns 12.0% 4.0% 12.0% 48.0% 24.0%
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life for residents, patient safety, and the overall quality of care
(13). In line with these findings, another research study
reported a better ability to manage healthcare and
educational programs as a result of reducing work hours (4).
The present study investigated the opinions of residents and
interns on various aspects related to changing duty hours.
Interns agreed that the reduction in working hours may
improve the quality of file completion and increase the
effectiveness of on-call training clinical rounds, while
residents did not completely agree with this idea. Barrack et
al. specifically studied duty impairments and showed a
positive correlation between the length of duty hours and
burnout (14).

In the present study, residents mostly disagreed with
reducing working hours for interns, whereas interns mostly
agreed with reducing working hours and believed that it can
cause more responsibility, better concentration, history
taking, physical examination, increasing peace of mind and
probably decreasing medical errors, improving individual’s
life, feeling better, and participating more actively in training
classes on the next day. Furthermore, Nagasaki et al., in a
cross-sectional study among 5579 residents in Japan,
demonstrated that duty hours exceeding 90 hours per week
can result in reduced sleep duration, exacerbate insomnia
symptoms, and have adverse effects on well-being and
medical safety. Although no significant correlation was found
between sleep duration and medical errors, the presence of
insomnia increased the risk of such errors. Implementing
limits on duty hours for residents to prevent excessive
workloads can promote better sleep, improve resident well-
being, and decrease medical errors associated with insomnia
(15). In contrast to this study, research performed by
Parshuram et al. demonstrated that medical errors increase
with shorter duty hours, possibly due to the large number of
patient handoffs (16). Nishigori et al. indicated that residents'
private lives influence their duty hours; those who felt more
stressed also experienced more pressure at work (3).
However, the present study showed that duty hours may
impact the quality of life.

In our study, according to the program rules, interns have
responsibilities such as taking history and physical exams,
introducing patients, and following up on morning reports.
Therefore, having two groups of interns at night, based on
residents' opinions, can lead to problems and
mismanagement of patients. However, based on interns'
expectations of the working shift as a learning environment,
they agreed with reducing working hours and experiencing
less fatigue to facilitate better learning. Interns believed that
reducing working hours would result in better responsibility,
improvement in patient documentation and history taking,
as well as it reduces medical errors, improves performance,
increases participating in their classes the next day after the
shift and overall better quality of life and well-being.
Residents and interns agreed on the challenge of assigning
responsibility to interns for the morning report through
divided shifts. Regarding the study, one problem would be
finding a way to present patients in the morning report by
either the first or second group of interns in hospitals with
high patient load. It seems that when patients are admitted

by 7 pm, the first group of interns has a 3-hour window to
approach and diagnose the patients as they are responsible
for their presentation in the morning report. It would be
better that admissions after this time be presented by the
second group of interns.

A research performed by Moeller et al. indicated that duty
hours reduction would enhance the medical education level
with more effective teaching and learning and increase well-
being in medical skills (4). Another study has concluded that
beneficial learning setting create a balance between work
requirements and a chance for educating (17). Medical
residents undergo a demanding phase of intense learning
that involves a great workload and complex tasks. When
examining the work organization of medical residents, it is
crucial to consider not only providing adequate time for rest
but implementing effective time management practices for
their daily events. Hence, it becomes possible to mitigate the
negative consequences associated with long working hours.
This holistic approach to evaluation ensures that residents
are equipped with the necessary tools to optimize their
workflow, maintain a healthy work-life balance, and
minimize potential adverse outcomes (18). According to the
recent findings, the utilization of a mobile app-based
gamified team competition has demonstrated a significant
increase in daily physical activity among medical interns.
These results suggest that team competition implemented
through a mobile platform can effectively serve as an
intervention tool for promoting short-term physical activity
levels in this specific group (19).

A group qualitative investigation on 17 internal medicine
residents which recruited from different years of residency
training suggested that by mitigating the sources of perceived
time pressure, residents' well-being and patient care
outcomes can be improved. Furthermore, the study
suggested that perceived time pressure may compromise the
quality of patient care and overall performance. This can
potentially impact clinical decision-making, accuracy in
diagnoses, and appropriate treatment planning. Strategies
aimed at reducing time pressure and promoting work-life
balance among residents may include optimizing workflow
processes, allocating adequate resources, implementing
efficient scheduling systems, and fostering a supportive
learning environment (20).

An international comparative analysis on residents' working
hours, with the assistance of experts from 14 high-income
countries, provided valuable insights into the variations
and similarities in work hours across different regions. By
using a standardized qualitative data collection method, it
has been recognized that in the regions including North
American and European countries, residents experience
long hours of work. It's interesting to note that efforts to
eliminate working hours for residents have shown mixed
effects on residents' quality of life, quality of care, and
education. Moreover, this analysis can provide valuable
perceptions for refining policies and practices related to
residents' working hours and optimizing the balance
between resident well-being and optimal patient care (21).
Similarly, the results of the present survey showed
significant improvements and satisfaction for interns,
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which should be noticed in new models of working hours.
The findings of residents and interns’ questionnaire about
duty hour restrictions for interns is important to create an
effective on-call program. The present study helps
educational policy makers to plan efficiently for the medical
interns and residents in order to reduce job burnouts.

LIMITATIONS

This study merits some limitations. First, it recorded
subjective view of implementation, rather than objective
measurements, such as patient's outcome and interns or
residents’ performance on approved learning evaluations.
Second, this research was conducted in a single-center of
internal medicine program, which can be regarded as a weak
point for the present study. Further studies with larger
sample sizes allowing quantitative analyses are required for
more certain and significant results.

CONCLUSION

Duty hour restrictions for trainees are now one of the most
challenging topics, aiming to strike a balance between
training and patient care in high load hospitals. The
beneficial impacts of duty hour restrictions include increased
training opportunities, active participation in classes,

improved well-being, enhanced quality of file completion,
increased responsibility, better history taking, and potentially
fewer medical errors. This study revealed contrasting
opinions between interns and residents when the restriction
in working hours is limited to only interns, highlighting an
important perspective in this medical research field.

Ethical considerations

Ethical issues including plagiarism, informed consent,
misconduct, data fabrication and/or falsification, double
publication and/or submission, redundancy, etc. have been
completely observed by the authors. The ethics committee of
Mashhad University of Medical Sciences approved this
research, ethics code: IR MUMS.REC.1399.297

ACKNOWLEDGEMENT

We want to thank Student Research Committee of Mashhad
University of Medical Sciences for their cooperation and
support in conducting this research.

Financial Support: This study was supported by Mashhad
University of Medical Sciences, grant number: 971564.
Conflict of interest: There is no conflict of interest that might
bias the outcomes of your paper.

REFERENCES

1. Mclinnes CW, Vorstenbosch J, Chard R,
Logsetty S, Buchel EW, Islur A. Canadian
plastic surgery resident work hour restrictions:
practices and perceptions of residents and
program directors. Plastic Surgery.
2018;26(1):11-7.

2. Koike S, Wada H, Ohde S, Ide H, Taneda
K, Tanigawa T. Working hours of full-time
hospital physicians in Japan: a cross-sectional
nationwide survey. BMC Public Health.
2024;24(1):164.

3. Nishigori H, Deshpande GA, Obara H,
Takahashi O, Busari J, Dornan T. Beyond work-
hour restrictions: a qualitative study of
residents’ subjective workload. Perspectives
on medical education. 2015;4:176-80.

4. Moeller A, Webber J, Epstein |. Resident
duty hour modification affects perceptions in
medical education, general wellness, and
ability to provide patient care. BMC medical
education. 2016;16(1):1-7.

5. Thorp J, Dattalo M, Ghanem KG,
Christmas C. Implementation of 2011 duty
hours regulations through a workload reduction
strategy and impact on residency training.
Journal of general internal medicine.
2016;31:1475-81.

6. Saltzman BM, Frank JM. How the ACGME
work-hour restrictions have affected
orthopedic residents. SLACK Incorporated
Thorofare, NJ; 2017. p. 10-2.

7. Ahmed N, Devitt KS, Keshet |, Spicer J,
Imrie K, Feldman L, et al. A systematic review
of the effects of resident duty hour restrictions
in surgery: impact on resident wellness,
training, and patient outcomes. Annals of
surgery. 2014;259(6):1041.

8. Monzavi SM, Dadpour B, Shahraki K,

Nemati M. Internal Medicine Residency
Program in Iran: Exclusive Features and an
International Comparison. Future of Medical
Education Journal. 2017;7(3).

9. Pastores SM, O’Connor MF, Kleinpell RM,
Napolitano L, Ward N, Bailey H, et al. The
Accreditation Council for Graduate Medical
Education resident duty hour new standards:
history, changes, and impact on staffing of
intensive care units. Critical care medicine.
2011;39(11):2540-9.

10. Mansukhani MP, Kolla BP, Surani S,
Varon J, Ramar K. Sleep deprivation in
resident physicians, work hour limitations,
and related outcomes: a systematic review of
the literature. Postgraduate medicine.
2012;124(4):241-9.

11. Nagasaki K, Kobayashi H. The effects of
resident work  hours on well-being,
performance, and education: A review from a
Japanese perspective. Journal of General and
Family Medicine. 2023;24(6):323-31.

12. Heidarnia MA, Yasin M. An evaluation on
medical interns satisfaction in internship
course in shahid beheshti university of medical
sciences by servqaul model. Health Education
and Health Promotion. 2013;1(3):33-43.

13. Levine AC, Adusumilli J, Landrigan CP.
Effects of reducing or eliminating resident work
shifts over 16 hours: a systematic review.
Sleep. 2010;33(8):1043-53.

14. Barrack RL, Miller LS, Sotile WM, Sotile
MO, Rubash HE. Effect of duty hour standards
on burnout among orthopaedic surgery
residents. Clinical Orthopaedics and Related
Research. 2006;449:134-7.

15. Nagasaki K, Kobayashi H, Nishizaki Y,
Kurihara M, Watari T, Shimizu T, et al.

FME]J 14;2 mums.ac.ir/j-fmej June 25, 2024

Association of sleep quality with duty hours,
mental health, and medical errors among
Japanese postgraduate residents: a cross-
sectional study. Scientific Reports.
2024;14(1):1481.

16. Parshuram CS, Amaral AC, Ferguson ND,
Baker GR, Etchells EE, Flintoft V, et al. Patient
safety, resident well-being and continuity of
care with different resident duty schedules in
the intensive care unit: a randomized trial.
Cmaj. 2015;187(5):321-9.

17. Boor K, Van Der Vleuten C, Teunissen P,
Scherpbier A, Scheele F. Development and
analysis of D-RECT, an instrument measuring
residents’ learning climate. Medical teacher.
2011;33(10):820-7.

18. Torres RAT, Fischer FM. Time
management of Internal Medicine
medicalresidents, Sao Paulo, Brasil. Revista da
Associagdo Médica Brasileira. 2019;65:1048-
54.

19. Wang J, Fang Y, Frank E, Walton MA,
Burmeister M, Tewari A, et al. Effectiveness of
gamified team competition as mHealth
intervention for medical interns: a cluster
micro-randomized trial. npj Digital Medicine.
2023;6(1):4.

20. Algahtani DA, Mahzari MM, Algahtani AA,
Rotgans JI. Time Pressure Experienced by
Internal Medicine Residents in an Educational
Hospital in Saudi Arabia: A Qualitative Study.
Health Professions Education. 2020;6(3):354-
67.

21. Breuer RM, Waitzberg R, Breuer A, Cram
P, Bryndova L, Williams GA, et al. Work like a
Doc: A comparison of regulations on residents’
working hours in 14 high-income countries.
Health policy. 2023;130:104753.



