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Abstract

Duty hour regulations (DHRs) were enforced in 2017 in Korea to prevent the detrimental
effects of excessively prolonged working hours among medical residents. We investigated
the adoption of and implications of the new DHRs among medical residents and faculty
members. Semi-structured interviews were conducted with 15 medical residents and 9 fac-
ulty members across general surgery, internal medicine, obstetrics—gynecology, and pediat-
rics departments at Chonnam National University Hospital. Based on the constructivist
grounded theory, we developed themes from the data by concurrent coding and analysis
with theoretical sampling until data saturation. In addition, respondent validation was used
to ensure accuracy, and all authors remained reflexive throughout the study to improve
validity. The methods of DHRs adoption among residents and faculty members included the
following 4 themes: DHRs improved work schedule, residents have more time to learn on
their own, clinical departments have come to distribute work, organization members have
strived to improve patient safety. Residents have undertaken initial steps towards creating a
balance between personal life and work. Teamwork and shift within the same team are the
transitions that minimize discontinuity of patient care considering patient safety. Teaching
hospitals, including faculty members, should ensure that residents’ work and education are
balanced with appropriate clinical experience and competency-based training.

Introduction

The duty hour regulations (DHRs) have been implemented to reduce resident burnout and to
allow them to maintain a healthy work-life balance [1-3]. DHRs were introduced in Korea in
2017 and restricted the maximum work hours to 80 hours per week averaged over a 4-week
period, the maximum hours of consecutive duty to up to 36 hours, and mandated a minimum
off-duty time between shifts to 10 hours. Before the implementation of DHRs, medical resi-
dents in charge of critically ill inpatients were required to stay in the hospital for up to 24
hours a day, with no time off hospital calls [4]. Sleep deprivation from excessively prolonged
working hours significantly increases the risk of medical errors by junior residents [5-7].
Therefore, improving the residency training environment by allowing for adequate sleep time
for residents considering patient safety and quality resident education is crucial.
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Although the DHRs were proposed to improve the residency training environment, resi-
dents and faculty members were concerned about poorer resident education and patient care
quality [8, 9]. On the other hand, in contrast with the concerns, a study reported no significant
differences in examination performance of the residents and patient clinical outcomes such as
mortality or readmission rates before and after the implementation [10-12]. The systematic
review of the literature has revealed the benefits of resident wellness after the 80-hour duty
limit, but its effect on patient safety is inconclusive; furthermore, resident education in terms of
objective and perceived impact has worsened or remained unchanged [13, 14]. Therefore, in
countries implementing the DHRs, qualitative research has been conducted for a more compre-
hensive understanding of the perspectives and experiences of medical residents and faculty
members, and the social contexts in which they are embedded [15-18]. In each country, a diver-
sity of perspectives on the changes in residents’ lives and work, including fatigue and post-call
behaviours, resident education, and patient safety, was studied. Depending on social context,
different experiences and perspectives on the effects of DHRs may exist, but qualitative studies
have not yet investigated them in our context 3, 19]. Because of an excessive patient load at
teaching hospitals and a rigid organizational culture that forces residents to perform unneces-
sary tasks other than patient care, concerns have been raised as to whether residents’ working
hours can be shortened even in our social context before the implementation of DHRs [19, 20].

With the implementation of DHRs, junior residents who earlier worked an average
of > 100 hours per week are now required to work <80 hours per week [4]. Hence, the junior
residents will have more free time than before, and the senior residents will tend to work lon-
ger hours compared to the previous senior residents because they will be responsible for some
of the tasks of junior residents. Teaching hospitals, including supervisors, should comply with
the regulation to ensure that the residents’ rights are protected, resident education is not
neglected, and patient safety is not compromised. Studies have reported a decline in residents’
working hours after DHR implementation, but in our context, the period of DHR implemen-
tation is still short; therefore, limited information is available regarding the experience of resi-
dents and the coping styles of residents and faculty in a new and completely different working
environment [3, 19]. This study investigated how residents and faculty members at Chonnam
National University Hospital, which is a regional-hub public medical institution, are adapting
to DHRs and identified the challenges that remain to be solved.

Methods

To explore the socially situated nature of these research questions, we adopted a qualitative
design of the constructivist grounded theory in the form of individual semi-structured inter-
views by using a constant comparative method. We performed data collection and data analy-
sis simultaneously, with informing the subsequent data collection. Using constant comparison
methods, key concepts were continuously refined in an ongoing process of data coding until
data saturation, meaning that no new insights emerged.

The study was approved by the Chonnam National University Hospital Institutional
Review Board (IRB No. CNUH-2017-003).

Participants

Medical residents and faculty members were recruited from Chonnam National University
Hospital in April 2019. We targeted participants from major clinical departments including
general surgery, internal medicine, obstetrics-gynecology, and paediatrics. They are in charge
of critically ill patients and numerous inpatients, and therefore, they experienced the largest
fluctuations in working hours before and after DHRs.
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Since senior residents (who have experienced before and after DHRs) and junior residents
(who are training after DHRs) may have different experiences and perspectives, we conducted
interviews with residents from different training years in each clinical department. We sent
emails containing an interview invitation to a total of 76 residents and encouraged participa-
tion through text messages. The resident interviews were conducted after confirmation of the
participant’s willingness to participate.

After sending an official letter of cooperation to the aforementioned four clinical depart-
ments, the faculty interviews were conducted based on the recommendation of each depart-
ment. The faculty members, recommended by respective departments, were in charge of the
residency schedule and managing resident education in their clinical department. If additional
explanation or clarification was needed, the next interview was conducted with a faculty mem-
ber recommended by the previous interviewee. The total number of faculty members who
were eligible for the interview was 89.

Informed written consent was obtained from all the interviewees. Finally, 15 residents (8
junior residents and 7 senior residents [in the third year or higher]) and 9 faculty members
were included in the study.

Data collection

A semi-structured interview guide was devised by two authors (S1 Appendix). Qualitative
research is grounded to understand the diversity of experiences and perspectives [21]. An
interview guide was constructed on the basis of previous studies in countries with different
contexts but with work regulations and our previous findings implemented in the same social
context [3, 8, 9, 15-18]. In-depth interviews focused on the effects of DHRs on the quality of
the resident’s life, the resident’s education, and patient care, and how residents and faculty
members coped with the change.

One of the authors conducted face-to-face interviews with each participant between May
and June 2019. One interviewer author completed the residency training at the same university
hospital and currently manages the clinical clerkship for medical students in respective clinical
departments. The second author, independent of a residency program, is an expert in medical
education and helped balance data interpretations during analysis.

Interviews ranged from 30 to 50 minutes with an average time of 43.2 minutes per sessions.
Each interview was audio-recorded and transcribed verbatim. After each transcription was com-
pleted, the transcript was sent to the participant by email to ensure the correct meaning. For omit-
ted or ambiguous expressions, the participant was asked to add a more detailed description.
Among the participants, 5 out of 15 residents and 4 out of 9 faculty members further described
the background and reasons behind some of the utterances. Thereafter, the anonymized tran-
scripts were repeatedly analyzed and the interview scripts were revised for subsequent interviews.

Interviews were conducted using open-ended questions and clarification was sought from
the participant if the interviewer could not fully understand or had any follow-up questions
related to the interviewee’s answers. During the interviews, we simultaneously analyzed the
collected data and made decisions about how to conduct the next interview. When a new topic
emerged that required further exploration, we recruited additional participants who could
reframe the question for clarification and provide contrasting perspectives.

Data analysis

We analyzed the anonymized transcripts iteratively using a constant comparative method [21-
23]. Each researcher read the interview transcript individually to identify key concepts in the
texts and develop a code draft. We met to review the initial code set and reconcile any
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differences in coding. During the interviews, we read each new interview and compared the
concepts conveyed in the new interviews with existing codes and categories. When there was
no consensus or a new concept failed to meet an existing code or category, we returned to the
original transcripts for review and reinterpretation. In the four data analyses where consensus
could not be reached, we invited the relevant participants to a second session of member
checks. We presented the analysis results via email and listened to their comments. Based on
this exercise, the codebook and categories were iteratively revised and refined to include the
themes. We continually sorted the collected data, analyzed and coded the information, and
reinforced theory generation through theoretical sampling. We stopped collecting data when
no new information could be obtained.

To minimise researcher bias, we used respondent validation, wherein participants checked
their own interview transcripts. All researchers were constantly aware of their personal per-
spectives in research process and reflected on how these perspectives may have influenced the
research strategies and results. Through open discussion, we reverified that the results align
with the research aim to answer the research questions.

Results

The interview results were classified into 4 themes on how residents and faculty members were
adapting to the new DHRs. Table 1 showed an overview of the emerging categories and themes

Table 1. Overview of the emerging categories and themes from the codes.

Codes (examples) Categories Themes
No calls (from the hospital) | Freedom fromwork | DHRs improved work schedule
No worries (aboutbeing out) | Allowed free time |
Recovery whileresting | Qualityoflife
Focus on daytime work Planned work and life

Other schedules after work

Discussion with faculty Daytime benefit for learning | Residents have more time to learn
on their own

Preparation of nextwork ... Utilizingallowed free time for

Searchfordata o lewmie

Fellowship course Extension of training time

Task transferred to senior residents Work redistribution to upward Clinical departments have come to

.................................................................... distribute work

Cooperation (with other departments) | Hospital system in need of

Institutional support (of on-off system) improvement

Less tired Fewer mistakes Organization members have strived
Senior residents in charge of intensive Reasonable workload distribution | t© Improve patient safety

care within a team

Not alone in nightshift (all training years
residentsonduty) | .

Rotation of nightshift within a team

Unchanged faculty role of final decision | Increased faculty role

Strengthen workforce of experts Institutional support in need of

Increased awareness of patient safety reinforcement

The codes are presented with some representative examples. DHRs, Duty hour regulations

https://doi.org/10.1371/journal.pone.0301502.t001
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from the codes. In each section, the opinions of the representative participants for each theme
were reported.

1. DHRs improved work schedule

The implementation of DHRs provided junior residents with regular off-duty time. Senior res-
idents have experienced exhaustion due to critical patient care and unrelenting work when
they were junior residents, but they expected that DHRs would provide junior residents with
time for physical and emotional recuperation. Furthermore, the junior residents reported
being able to organize their schedule after the end of day-work. Some junior residents reported
being able to research on the patient’s condition and some others reported being able to better
focus on preparing for a report or presentation on the next day.

The participants had the following responses about residents’ work schedule and lives after
the DHRs.

“I have an allowed time, not to be blamed when I am out there.” (junior resident)

“Considering the situation in which I was never able to leave the hospital at the beginning
of the first year, the current junior residents can put their cell phones down and rest for a
while. Then, they could concentrate on their work the next day and afford to accept hospital
calls.” (senior resident)

“The quality of life of residents now is much better than when I was a resident. Actually, it
should have been like this.” (faculty member)

2. Residents have more time to learn on their own

As the allowed free time increased, the resident’s individual competencies depended more on
self-directed learning. With the implementation of DHRs, the medical tasks concentrated on
junior residents are evenly distributed among almost all residents, delaying the junior resi-
dents’ commitment to intensive care and tending to slow down the residency training process
than before. DHRs seemed to allow residents to gradually adapt to their work. Faculty mem-
bers opined that while basic core competencies can be acquired during the residency training
course, a fellowship course will be required to acquire a higher level of knowledge and skills.
Residents should improve their own knowledge and skills to avoid falling behind in the field
after the residency training program. Some residents planned on undertaking a fellowship
course to acquire advanced professional skills and gather more patient experience.

Regarding residency training because of reduced working hours, the participants had the
following responses.

“Most patient care and treatment were done during the daytime, so I can discuss with my
supervisor while I am awake and I can learn more.” (junior resident)

“Rather than seeing a lot of patients quantitatively, we should realize what we need to learn.
In the end, I think it will depend on individual capabilities.” (senior resident)

“In comparison with a previous residency training course, the Korean Academy of Medical
Sciences has developed the core competency of residents in detail and strengthened the evalua-
tion, such as work-based assessment to determine their proficiency. I believe that active learn-
ing has become more possible and a requirement other than passive training because residents
have more resources to acquire the medical knowledge they need, not just relying on patient
experiences.” (faculty member).

3. Clinical departments have come to distribute work

The DHRs have facilitated changes in duty system and shift pattern. That is, by limiting the
individual resident’s work hours to secure off-duty time and making patient care a team effort,
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work shifts progressed within a team including residents across course years. Few clinical
departments are rapidly complying with the regulation. Within intensive care units or delivery
rooms where physician presence is mandatory, the shift-based duty system has already been
used. This duty system within a team was extended to other divisions within the same depart-
ment after the DHRs implementation. To improve working conditions for residents and pre-
vent dropout, this system was being applied to departments with a low annual resident
recruitment rate, which had an insufficient number of residents. However, other departments
in the transitional stage were of the view that coordination with the nursing department of the
ward was necessary to communicate with the on-call resident after their work shift.

The participants expressed the following opinions regarding changes in work patterns
caused by the reduction of individual resident working hours.

“Although the redistribution of work gave me more tasks than before, it was not difficult
for me because of the faster decision-making and speed of processing.” (senior resident)

“I thought it was not unfair to work the night shift on behalf of the junior residents because
of understanding the purpose of DHRs.” (senior resident)

“I would like the nursing department of the ward to check the next day’s prescription before
the day shift resident leaves work in time for the takeover, and provide brief information about
the patient when reporting to the night shift resident.” (junior resident)

“In order to prevent a gap in patient care, residents in charge and shift workers were
assigned as a priority for the intensive care unit. So, there was no burden on a certain resident.”
(faculty member)

4. Organization members have strived to improve patient safety

DHRs help eliminate immediate hazards to patient safety such as long working hours,
although their long-term consequences on patient safety remain unclear. To redistribute the
workload, junior residents were placed in charge of the general ward or the emergency room,
and the senior residents were given charge of the intensive care unit. The night duty was
rotated, with an even distribution of residents by training year (from the first to the fourth
year). Patients in emergency were attended to by residents across all training years working at
night rather than only by the junior resident in charge. Faculty members in the training hospi-
tal still made the final decisions on patient care and were more directly involved in patient care
than before. Therefore, the quality of patient care during the training period remained
unchanged.

As members of the organization, they presented the following opinions about the effect of
DHRs on patient safety.

“It’s better now that a resident can sleep for a day and focus on his patient care the next day
(senior resident)

“I am not alone in the ward late at night, so I can discuss the patient’s problems with my
seniors.” (junior resident)

“The resident in charge was able to stay alert without getting tired because of the redistribu-
tion of workload. Although the residents’ work shift resulted in discontinuity of patient care,
the negative impact caused by it was outweighed by the workload and intensity of their non-
stop work on patient care.” (faculty member)

“I feel more reassured because senior residents are in charge of the intensive care units and
they reside instead of on-call duty.” (faculty member)

“Considering the continuity of patient care, the working hours of faculty members should
also be guaranteed by recruiting experts rather than distributing tasks within a limited work-
force.” (faculty member)
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Discussion

The implementation of DHRSs facilitated predictability of work hours for the residents and
allowed residents to lead a planned life and provided them with time off of excessively pro-
longed work hours. Residents should achieve the goals set for each training course and actively
learn the required skills. DHRs resulted in a transition to team-based patient care, with shifts
including residents from each training year. DHRs resulted in teamwork between residents
and faculty members, while eliminating potential hazards to patient safety. Despite the rigid
hierarchical culture and excessive patient volume of tertiary hospitals, most residents complied
with DHRs after their implementation [19]. The participants in this study agreed to the limits
on work hours and were working within their organizations to ensure that appropriate resi-
dency training and patient care were not compromised.

The first theme is associated with the primary purpose of DHRs, which is improving resi-
dents’ work schedules. Improved quality of life for junior residents is the only theme achiev-
ing complete agreement [3, 8, 9]. Previously, residents used to take time off on their own
and rest irregularly while on duty; however, after the implementation of DHRs, they could
rest at a set time if they need a break and use their time as they planned. Junior residents
could recuperate from physical and mental exhaustion because of excessively prolonged
work hours. Before the limitation of work hours, many residents experienced sleep depriva-
tion because of prolonged work hours. Severe sleep deprivation is associated with higher
stress levels, impaired interpersonal relationships, and learning difficulties [24, 25]. There-
fore, guaranteed rest is absolutely necessary to protect resident’s healthy life and education
right.

The second theme is residents have more time to learn on their own. After the implementa-
tion of DHRs, residents work an average of 2 to 3 nightshifts per week; therefore, individual
competencies will vary depending on how they spend their free time after regular work. Some
residents seek relevant medical knowledge through clinical experience after work, and some
residents plan for a fellowship course to acquire more advanced professional knowledge and
skills after the residency program.

Although both faculty members and residents were concerned about the negative effects of
work hour restrictions on resident education because of reduced clinical exposure, the major-
ity of studies have found no measurable negative effects on the educational opportunities such
as case volume for residents [26-28]. Furthermore, evidence supporting increased patient sat-
isfaction and improved patient care quality because of a higher case volume or longer consulta-
tion is lacking [29-31]. In contrast, the residency training program requires providing for an
appropriate balance between education and clinical experience without affecting sleep [26, 32].
That is, residency education should provide competency-based training that ensures the devel-
opment of competent independent practitioners through self-directed learning rather than tra-
ditional fixed number of years in training [28, 33].

Thirdly, clinical departments have come to distribute work. A study reported a higher prob-
ability of a preventable adverse event when patients were treated by a physician not belonging
to the primary care team [34]. To minimize discontinuity in patient care, work shifts occurred
within a team that was well aware of the patient condition. Even before the implementation of
DHRs, departments handling high severity or urgent cases were already using the duty rota-
tion system within the team to ensure that the residents in charge had adequate sleep and
could perform optimally. This system was being extended to departments with low resident
recruitment rates to improve resident work conditions and prevent dropouts. Work shifts
within the team minimized resident exhaustion compared to a traditional 24-hour call system,
and improved the continuity in patient care [35, 36].
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The last theme is organization members have strived to improve patient safety. The first
step towards ensuring patient safety was the prevention of fatigue-related medical errors by
preventing exhaustion among junior residents because of a heavy workload. The second step
was a team-based approach to patient care with shifts within the same team. Faculty members
played a central role in ensuring continuity in patient care and made the final decisions on
patient care. The final step towards patient safety will be promoting the development of com-
petent residents who continue to develop professional competencies along with appropriate
patient experience [33, 37].

Our study has limitations. The sample was small and only included participants from a sin-
gle institution. Therefore, we could not describe the differences in methods of adapting to
DHRs by the hospital system and medical specialty. However, this study aimed to describe the
attitudes towards accepting DHRs among those most affected by the change in working hours
after the enforcement of the regulations. Another limitation is the focus on conformity given
the study was conducted immediately after the enforcement of the regulations. Therefore,
qualitative studies on addressing the advantages and concerns about working hour restrictions
after DHRs are well established are required. Lastly, residents were encouraged to participate
through individual text messages and faculty members through recommendations of the
department and previous interviewee, however, the participation rate remained low. Data col-
lection was terminated when reached data saturation and no new insights could be derived
through continuous data analysis and coding.

Conclusions

Medical residents have now taken their initial steps towards a balanced life and work. The
working patterns of residents, including work shifts, have changed to teamwork in consider-
ation of patient safety, and faculty members in teaching hospitals should ensure that residents
have reached the minimum requirements of competencies for the year of training. That is, the
education programs should be adjusted to ensure a balance between work and education com-
bined with appropriate clinical experience and competency-based training.
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