
Observational Study Medicine®

OPEN
Limitation of duty hour regulations for pediatric
resident wellness
A mixed methods study in Japan
Osamu Nomura, MDa,b,∗, Hiroki Mishina, MD, MPHa, Yoshinori Kobayashi, MDa, Akira Ishiguro, MD, PhDa,
Hirokazu Sakai, MD, PhDa, Hiroyuki Kato, MD, PhDb

Abstract
Duty hour regulations have been placed in residency programs to address mental health concerns and to improve wellness. Here, we
elucidate the prevalence of depressive symptoms after implementing an overnight call shift system and the factors associated with
burnout or depression among residents.
A sequential exploratory mixed methods study was conducted in a tertiary care pediatric and perinatal hospital in Tokyo, Japan. A

total of 41 pediatric residents participated in the cross-sectional survey. We determined and compared the prevalence of depressive
symptoms and the number of actual working hours before and after implementing the shift system. A follow-up focus-group interview
with 4 residents was conducted to explore the factors that may trigger or prevent depression and burnout.
Mean working hours significantly decreased from 75.2hours to 64.9hours per week. Prevalence of depressive symptoms

remained similar before and after implementation of the shift system. Emotional exhaustion and depersonalization from the burnout
scale were markedly associated with depression. High workload, stress intolerance, interpersonal difficulties, and generation gaps
regarding work–life balance could cause burnout. Stress tolerance, workloadmonitoring and balancing, appropriate supervision, and
peer support could prevent burnout.
Although the overnight call shift system was effective in reducing working hours, its effectiveness in managing mental health issues

among pediatric residents remains unclear. Resident wellness programs represent an additional strategy and they should be aimed
at fostering peer support and improvement of resident–faculty interactions. Such an approach could be beneficial to the relationship
between physicians of different generations with conflicting belief structures.

Abbreviation: CES-D = Center for Epidemiologic Studies Depression Scale, MBI =Maslach Burnout Inventory, NF = night-float,
OCS = overnight call shift.
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1. Introduction training.[3] Furthermore, suicides among pediatricians as a result
Extended duty hours of resident physicians have been associated
with negative consequences, including reduced patient safety and
resident wellness.[1–2] Psychiatric disorders such as depression
and burnout in overworked residents have been deemed as
industrial accidents in recent years. In Japan, 23.3% of residents
reportedly had depressive symptoms at the end of their
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of overwork-related depression have been reported.[4]

According to the Japan Pediatric Society, the mean extra
working hours of hospital pediatricians was approximately
80hours per month, which is the certification criterion for
karoshi (“death from overwork”).[5] In July 2003, the Accredi-
tation Council for Graduate Medical Education (ACGME)
enacted resident duty hour standards for all accredited programs
to promote high-quality learning and safe care in teaching
institutions in the United States.[6] Although a night-float (NF)
system has been implemented to address duty hour limitations at
many institutions in the United States, research has revealed
contradictory results.
A systematic review investigating the impact of duty hour

regulation on education for surgical residents showed a positive
effect on their training. Conversely, another systematic review
reported the negative impact of duty hour regulations for surgical
residents on patient safety. A multi-institutional survey conducted
on internalmedicine residency programs in theUnited States found
that job burnout and self-reported sleepiness in residents remained
unchanged even after the implementation of duty hour regu-
lations.[7,8,9] Furthermore, some researchers indicated that the NF
system could disrupt basic biological functions, circadian rhythms,
social relationships, and psychophysical health.[10]

There have been no debates regarding duty hour regulations
for residents in Asian countries because of the lack of research
into physician or resident wellness.[11] However, the need to
improve the work–life balance of pediatricians by reducing duty
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Figure 1. Time schedule of (A) traditional overnight call and (B) overnight call shift system. MR=morning round, SO=sign-out meeting.
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hours is becoming a critical issue for the quality of medical care of
children in Japan.[12] We implemented an overnight call shift
(OCS) system in July 2011 to address the extended duty hours for
pediatric residents in a pediatric hospital residency program in
Japan. Compared with NF, the OCS system is considered to
maintain physicians’ basic biological functions. In the traditional
overnight call duty, residents are on-call after their usual day
shift, resulting in some of them working for more than 30
consecutive hours. On the day of their OCS, residents get to take
8hours off work after the morning round (Fig. 1).

2. Objectives

We conducted this study to describe and evaluate the mental
health of our pediatric residents following the implementation of
the OCS system. The primary outcome was to demonstrate the
prevalence of depressive symptoms, the association between
depression and burnout, and the change in working hours
following the implementation of the OCS system. We also aimed
to compare the prevalence of depressive symptoms and the
number of working hours with the results of a preimplementation
survey.[13] The secondary outcomewas to explore the factors that
could trigger or prevent burnout in residents, qualitatively.
3. Methods

3.1. Study setting and participants

The National Center for Child Health and Development
(NCCHD) is a 490-bed tertiary care pediatric and perinatal
hospital in Tokyo, Japan. The pediatric residency program is 3
years in duration and is approved by the Japan Pediatric Society.
All applicants must have completed a mandatory 2-year rotation
for postgraduate training under the supervision of theMinistry of
Health, Labor, andWelfare.[14] The NCCHD pediatric residency
program includes residents distributed across 3 postgraduate
years with 10 to 15 residents per postgraduate year. Over the
3years, residents have an overnight call duty once or twice a week
during an 18-month pediatric ward rotation (8months in the
first year, 4months in the second year, and 6months in the
third year).
3.2. Design

This was a sequential exploratory mixed methods study.[15]

We started with a quantitative cross-sectional study to collect
data on depression and burnout in pediatric residents, as well as
their actual working hours after the implementation of the
system, before conducting a qualitative focus-group interview of
pediatric residents.
2

3.3. Quantitative data collection

We conducted a cross-sectional survey of pediatric residents at
the NCCHD in October 2012. The anonymous survey included
the questionnaires of the personal information, the Center for
Epidemiologic Studies Depression Scale (CES-D), and the
Maslach Burnout Inventory (MBI). We also investigated the
actual working hours of pediatric residents. We did not assess
prior mental health status of the participants because of the
ethical aspect of it. The results were compared with those of a
preimplementation survey conducted in October 2010, which
also included results on the CES-D and working hours of
pediatric residents. In that survey, 34 of the 36 (95% cooperation
rate) pediatric residents at the NCCHD at that time completed
their surveys.
3.4. Survey measurements
3.4.1. Center for epidemiologic studies depression scale
(CES-D). Residents were asked to complete the CES-D, a widely
used self-report instrument designed to measure current depres-
sive symptomatology in community populations. The 20-item
CES-D assesses the frequency of symptoms during the past week
on a 0–3 Likert-type scale (“rarely or never” to “most or all of the
time”), with total scores ranging from 0 to 60. We used the
Japanese version of the CES-D Scale. It has a sensitivity and
specificity of 88.2% and 84.8%, respectively, at a cut-off level of
16 points.[16,17] An individual with a score of ≥16 was defined as
positive for depressive symptoms.

3.4.2. Maslach burnout inventory (MBI).We used the Japanese
version of the MBI. Its reliability and validity have been
confirmed previously.[18,19] The MBI comprises 17 items with
3 subscales, including emotional exhaustion (EE), depersonali-
zation (DP), and personal accomplishment (PA). The 5-point self-
rated Likert scale includes responses for the magnitude of
frequency (scored 1–5, ranging from “never” to “everyday”).
Total scores per subscale were calculated by adding up the scores
of each item.

3.4.3. Working hours of residents.The actual working hours of
pediatric residents in September 2010 and September 2012 were
determined through the self-enumeration working hours report.
The actual working hours in a month of each resident was
calculated as working hours per week.
3.5. Statistical analysis

We employed descriptive statistics to characterize participants by
age, sex, marital status, and postgraduate year, calculating the
frequencies and percentiles for variables. In tables, results are
expressed as means±SD and proportions for continuous and



Table 1

Participant characteristics (n=41).

Mean±SD or % (n)

Age, y 29.0±1.9
Female 44.0 (18)
Married 31.7 (13)
1st year resident 26.8 (11)
2nd year resident 36.6 (15)
3rd year resident 36.6 (15)
Postgraduate training, y 4.0±0.9
Overnight call, times/mo 3.9±1.6
Off-duty days, d/mo 3.8±1.4
Working hours/wk 64.8±8.8
CES-D
Depressive residents (CES-D ≥16) 31.7 (13)
CES-D score 12.4±7.5

MBI
Emotional exhaustion 13.5±4.0
Depersonalization 10.8±3.7
Personal accomplishment 17.2±4.2

CES-D=Center for Epidemiologic Studies Depression Scale, MBI=Maslach Burnout Inventory, SD=
standard deviation.

Table 2

Comparison of characteristics between depressed and nonde-
pressed residents.

Mean±SD or % (n)

Nondepressed
residents (n=28)

Depressed
residents (n=13) P

Age, y 29.2±2.1 28.5±1.1 0.25
Female 32.1 (9) 69.2 (9) 0.04
Resident year, y 1.8±0.8 2.0±0.8 0.60
Postgraduate training year, y 4.0±0.9 4.0±0.9 0.99
Married 39.2 (11) 15.3 (2) 0.16
Working hours, h/wk 64.0±8.2 66.7±10.1 0.36
Overnight call, times/mo 3.9±1.5 4.0±1.8 0.97
Off-duty days, times/mo 3.5±0.9 3.9±1.5 0.49
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categorical variables, respectively. Continuous variables were
compared by t-tests and categorical variables by x2 and Fisher
exact tests as appropriate.The significance levelwas set atP<0.05.
Data were analyzed using JMP 11 (SAS Institute Inc., Cary, NC).
3.6. Qualitative data collection

After completing an analysis of the quantitative study, a focus-
group interview was conducted in September 2013 to obtain a
qualitative perspective. Four pediatric residents (3 second-year
residents and 1 third-year resident at the time of the interview; 2
men and 2 women) agreed to participate. We interviewed them in
a private room at the hospital for approximately 60minutes. The
interview was audiotaped, and the tape was transcribed
verbatim. Content analysis of the transcripts drew on grounded
theory using a process of open, axial, and selective coding. The
goal of the interview and of the analysis of the contents was to
explore the contributory and protective factors for burnout in
pediatric residents. In the open coding, 2 investigators indepen-
dently read each transcript and identified themes, which were
used to develop codes and analysis continued with each
transcript, using a constant comparative approach. The codes
were grouped into categories and the axial coding was used to
examine the interrelationship of categories, including context,
intervening conditions, and consequences.[20]
3.7. Ethical considerations

This study was approved by the ethics committee of the NCCHD.
The cross-sectional quantitative survey was an anonymous
questionnaire, and residents were informed that participation
was not mandatory. To conduct the qualitative focus-group
interview, consent from the participants was obtained in person
by the interviewer.
4. Results

Of the 42 residents at the NCCHD who received an invitation to
participate, 41 (98% cooperation rate) completed their surveys.
Eleven (27%) were first-year residents, 15 (37%) were second-
3

year residents, and 15 (37%) were third-year residents. The mean
age of the study participants was 29 years; 32% were married
and 44% were female. The mean frequencies of overnight call
days and off-duty days were 3.9 times per month and 3.8 days per
month, respectively. The mean working hours was 64.8hours per
week. The mean CES-D score was 12.4, and 16 residents (32%)
had evidence of depressive symptoms with a score of 16 or more.
In MBI, the mean EE score was 13.5, DP 10.8, and PA 17.2
(Table 1).
4.1. Depression

Table 2 describes the association of depressive symptomswith the
demographic variables. The prevalence of depressive symptoms
was significantly higher in female residents (62% vs 21%;
P= .04). There was no statistical difference in age, resident year,
postgraduate year, working hours, frequency of overnight call,
and frequency of off-duty days between residents with depressive
symptoms and those without depressive symptoms. Married
residents were less likely to be depressed, although the difference
was not statistically significant.
4.2. Burnout

Table 3 demonstrates the association of the MBI results with
demographic variables. Women had significantly higher EE
scores than men, but there were no differences for the DP and PA
scores. In addition, after postgraduate year 5, residents had
higher EE scores than those at 3 or 4 years. Both the EE and DP
scores of residents with depressive symptoms (CES-D ≥16) were
significantly higher than those without depressive symptoms
(CES-D <16). No bivariate association was found between
burnout subscales and other participants’ characteristics,
including resident year, age, or marital status. Working
conditions, such as frequency of overnight calls, frequency of
off-duty days, and working hours, were not statistically
associated with the MBI subscales.
4.3. Comparison survey

Table 4 shows a comparison of this survey with the results of our
preimplementation study.[1] There were no significant differences
in age, postgraduate year, sex, or marital status. Although
mean working hours significantly decreased from 75.2hours to
64.9hours per week after the implementation of the OCS system,
the prevalence of depressive symptoms was similar between the
2 study periods.

http://www.md-journal.com


Table 3

Associations between participant characteristics, burnout scores, and depression scores.

Mean±SD

EE P DP P PA P

Resident year
2nd or 3rd (n=26) 14.3±4.2 0.10 11.6±4.2 0.08 16.6±4.5 0.23
1st (n=15) 12.1±3.3 9.5±1.8 18.2±3.5

Sex
Male (n=23) 12.2±3.6 0.02 10.1±2.6 0.15 17.4±3.2 0.72
Female (n=18) 15.1±3.9 11.8±4.6 16.9±5.3

Age
≥30 (n=10) 14.5±4.2 0.38 12.1±5.1 0.23 17.4±5.4 0.88
<30 (n=31) 13.1±3.9 10.4±3.0 17.1±3.8

Marital status
Married (n=13) 12.6±4.3 0.38 10.2±4.1 0.45 18.3±5.4 0.23
Not married (n=28) 13.8±3.8 11.1±3.5 16.6±3.5

Overnight call times/mo
≥5 (n=19) 14.3±4.0 0.21 10.8±3.7 0.98 17.7±4.1 0.47
<5 (n=22) 12.7±3.9 10.8±3.7 16.7±4.3

Off-duty days/mo
≥4 (n=23) 13.2±3.9 0.60 11.0±3.8 0.75 16.2±3.8 0.09
<4 (n=18) 13.8±4.1 10.6±3.6 18.5±4.5

Working hours/wk
≥70 (n=13) 13.6±4.7 0.91 11.4±4.4 0.50 17.3±4.5 0.93
<70 (n=28) 13.4±3.7 10.6±3.3 17.1±4.1

CES-D
≥16 (n=13) 15.6±4.4 0.02 13.0±4.6 0.01 15.7±5.8 0.14
<16 (n=28) 12.5±3.4 9.8±2.7 17.8±3.6

CES-D=Center for Epidemiologic Studies Depression Scale, DP=depersonalization, EE= emotional exhaustion, PA=personal accomplishment, SD= standard deviation.
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4.4. Focus-group interview
4.4.1. Identification of factors that could trigger burnout. We
identified the following factors as having the potential to trigger
burnout: a resident’s stress tolerance, high workload, difficulty in
interacting with patients’ parents and consultants, and generation
gap on the perception of what constitutes an appropriate
work–life balance for physicians.

4.4.2. Residents’ stress tolerance. Participants recognized that
stress tolerance varied among individuals and that a person with
low stress tolerance tended to burnout.
“It depends on the individual person whether a certain amount

of workload exhausts them; that’s what we call stress tolerance.”
Table 4

Comparison of the preimplementation survey with the present
survey (preintervention to postintervention).

Mean±SD or % (n)

Previous survey
2010 (n=34)

Present survey
2012 (n=41) P

Age, y 29.6±2.6 29.0±1.9 0.28
Female 52.9 (18) 44.0 (18) 0.49
Married 38.2 (13) 31.7 (13) 0.63
1st year resident 29.4 (10) 36.6 (15) 0.62
2nd year resident 35.3 (12) 36.6 (15) >0.99
3rd year resident 35.3 (12) 26.8 (11) 0.46
Postgraduate training, y 4.5±1.4 4.0±0.9 0.10
Working hours, h/wk 75.2±9.1 64.9±8.8 <0.001
CES-D
Depressive residents
(CES-D ≥16)

32.3 (11) 31.7 (13) >0.99

CES-D score 11.9±7.9 12.4±7.5 0.79

CES-D=Center for Epidemiologic Studies Depression Scale, SD= standard deviation.

4

4.4.3. High workload. Participants pointed out that shift
working did not actually reduce their workload.
“We cannot eliminate our whole workload. We have to cover

the work of duty-off residents. No doubt shift work allows us rest
periods, but in reality we are always covering the work of duty-
off residents.”

4.4.4. Difficulty in interacting with parents and consultants.
Participants felt stressed when they had difficulty in interacting
with patients’ parents and consultants.
“I tend to be stressed when having a difficult relationship with

a patient’s parents,”
and
“I sometimes feel stressed in paging consultants during the

overnight call. Depending on who are the on-call consultants on
the day, our stress varies a lot.”

4.4.5. Generation gap on the perception of what constitutes
an appropriate work–life balance for physicians. Participants
felt that there is a generation gap on the perception toward a
physician’s work–life balance between residents and attending
physicians.
“Some attending physicians may not understand this kind

of overnight call shift system and think that residents must
work to exhaustion. They don’t say so to us directly, but
might imply that ‘we work ourselves almost to death during
residency’.”

4.4.6. Factors identified that could prevent burnout. We also
identified the following factors that could prevent burnout:
evaluation of each resident’s stress tolerance, monitoring and
balancing of each resident’s workload, appropriate supervision
of residents by attending physicians, and spontaneous peer
support among residents.
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4.4.7. Evaluation of each resident’s stress tolerance. Partic-
ipants noted that it was worth evaluating each resident’s
character and background that contributed to their stress
tolerance.
“I think it is valuable to evaluate each resident’s character or

background at the beginning of residency.”

4.4.8. Monitoring and balancing of each resident’sworkload.
Participants discussed the need to monitor and balance each
resident’s work to maintain equality.
“The overnight call shift system is not necessarily an adequate

solution. In shift work, if a resident knocks off work leaving the
work half done, the workload of other residents will increase. So,
monitoring and balancing each resident’s workload is essential.”

4.4.9. Appropriate supervision of residents by attending
physicians. Participants expected attending physicians to
provide appropriate supervision.
“I feel less stressed andmore motivated to overcome challenges

if we have attending physicians who provide advice for our
troubles.”

4.4.10. Spontaneous peer support among residents. Partic-
ipants became aware that spontaneous peer support among
residents could prevent burnout.
“We care about each other and are sensitive to the possibility of

a peer being burn out. Due to the circumstances, close bonds were
spontaneously formed,”
and
“We heard that a few residents left our residency due to

burnout several years ago. That’s why we look after each other.”
5. Discussion

We conducted this study to assess the change of working hours
and evaluate the mental health of our pediatric residents
following the implementation of the OCS system. This study
revealed that duty hour regulation was effective in reducing
working hours of pediatric residents, but did not affect the
prevalence of residents with depressive symptoms.
Our survey showed similar prevalence of certain depressive

symptoms among pediatric residents compared with Western
countries, where the prevalence was reported to be between 20%
and 30%.[21] We also found an association between depressive
symptoms and burnout, with the prevalence higher in female than
male residents. These findings corroborate those of previous
studies on medical trainees.[1]

Some reports revealed that depressive symptoms significantly
decreased for men during residency, but remained high for
women.[22] Goebert et al[23] noted that this might be related to the
difficulties in succeeding in a traditionally male-dominated
profession. Yasukawa et al[24] also suggested that women in
Japanese medical schools and societies have historically been
underrepresented in leadership positions, and that a significant
proportion of Japanese women experienced gender-based
discrimination. Moreover, the women themselves believed there
were gender-based career obstacles compared with their male
peers. Together with our results, these reports suggest that
supporting female residents during their career development to
ensure favorable work–life balance could be a feasible solution to
their mental health issues.[25]

Although the OCS system was effective in reducing working
hours (i.e., mean weekly working hours from 75.2 to 64.9hours),
this study did not show the evidence of the effectiveness of the
5

OCS in preventing burnout and depression among pediatric
residents.
Indeed, previous studies on the efficacy of duty hour limitations

for maintaining resident wellness have reported conflicting
results.[26,27] A large, multicenter, prospective, longitudinal study
in theUnited States foundno improvement indepressive symptoms
after implementation of duty hour regulation, and concluded that
additional strategies were necessary to improve resident education
and patient care.[28] Our trial in Japan also confirmed previous
findings in Western countries. We used a focus-group interview
with residents to identify the contributory factors todepression and
burnout during their training. Of note, these factors were unlikely
to be solved by the introduction of duty hour regulations.
Among the contributory factors identified, individual stress

tolerance, high workload, and interpersonal conflict have
previously been identified as typical determinants of burn-
out.[29,30] The presence of a generational gap toward what
constitutes an appropriate work–life balance for physicians is an
emerging issue worldwide when considering the mental health of
medical trainees.[31] In 2009, the Royal College of Physicians and
Surgeons of Canada published a comprehensive guide on
physician health. The guide describes how generational differ-
ences in the value systems at work can contribute to conflict, and
emphasizes the need for careful mentoring by faculties and
respectful interpersonal communication between generations.[32]

In the qualitative study, we identified several protective factors
against burnout. These included the presence of peer support
among residents, supervision by attending physicians, and the
need to balance resident workloads in consideration of an
individual’s stress tolerance. Studies on industrial health have
recognized the importance of such social support systems from
supervisors, coworkers, and family, suggesting that they act as a
buffer against burnout. Indeed, these findings corroborate with
our quantitative results of the prevalence of depression being
lower in married residents.[33] Thus, an alternative strategy of
offering support for residents would be needed.[34] Some medical
education researchers have reported that duty hour regulations
are insufficient and have noted the need to incorporate formal
wellness curricula into resident training programs. Evidence
indicates that such programs can effectively address the issues of
resident stress and burnout. Lefebvre[35] advocated that resident
wellness programs should provide a safe place for residents to
express their emotions or grievances, with the aim to foster peer
support. In addition, tailoredmentorship programs for individual
residents would allow not only monitoring of stress tolerance and
workload imbalance but also development of resident–faculty
interactions thatmight help to bridge existing generation gaps.[36]

In 2013, the ACGME and the American Academy of Pediatrics
(AAP) presented the pediatric milestone project and identified a
need to develop specific personal and professional development
competencies.[37] A clinical report of physician health and
wellness by the AAP highlighted the wellness program contents,
including measuring and tracking burnout in residents, creating a
lecture series on wellness topics, organizing resident retreats
focused on health and wellness, and establishing online
curriculum on self-care and wellness.[38] Such programs may
also be applicable to other countries, including Japan.
Many Japanese physicians are influenced by the ancient

samurai value system of Bushido, which perceives self-sacrifice as
a positive attitude, described by Inazo Nitobe.[39] However, the
professionalism of young physicians is changing in the past
decade, which might be because of the national reform of medical
education in Japan.[40] A qualitative study revealed that Japanese

http://www.md-journal.com
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residents decreased their subjective workload when they felt that
they could control their job and have a fulfilling personal life.[41]

In addition, the Japan Society for Medical Education presented a
draft version of the core competency of medical professionalism,
which consisted of 7 subdomains, with “self-control and career
development” included as one of the domains.
As outlined above, several studies and public statements imply

the changing professionalism of modern physicians and highlight
the need for bridging the generational gap on the value system. In
other words, resident wellness programs could be an essential
tool for improving mental health issues and work–life balance
among residents in Japan.
6. Strengths and limitations

To our knowledge, this is the first mixed methods study that
describes depression and burnout among pediatric residents.
Previous studies have been limited to quantitative study using
depression or burnout scales. We have objectively described the
prevalence of depression and burnout in a residency program,
and supplemented it with a qualitative study that explored the
subjective factors contributing to those results.
The main limitation of this study is its poor generalizability due

to the small sample size and its single-institute nature. Thus, it is
unclear whether our findings are applicable to other institutions
in Japan and elsewhere. Nonetheless, this is the first trial to
evaluate the wellness of pediatric residents in an Asian country,
and our results represent important preliminary data that can
inform future studies in this area.
Another shortcoming is the limited impact of the duty hour

regulations. In this study, we implemented the overnight call shift
system to regulate duty hours to maintain residents’ biological
functions that may be disrupted by NF. We found that the extent
of the reduction was smaller than that of previous reports of duty
hour regulations by NF in other medical specialties such as
surgery.[7] Hence, we cannot rule out the possibility that a larger
reduction in working hours of residents by NF might help in
decreasing the prevalence of depression among residents.
Nonetheless, we managed to achieve a statistically significant
reduction in working hours and the magnitude of the change was
similar to that of a survey of pediatric residency programs in the
United States after the implementation of duty hour limita-
tions.[42]

A third limitation can be seen in the participants included in the
qualitative focus-group interview. We performed the interviews
using a guide prepared according to the results of quantitative
analysis, and had planned to conduct the interviews in the same
season as the quantitative study had been conducted to minimize
seasonal influence on mood. Therefore, the interviews were
conducted one year after the quantitative analysis. As a result, the
interview participants did not include third-year residents.
Although there was a clear selection bias, it is unlikely that
this had a major influence on our findings because the principal
grounded theory of the qualitative study did not focus on
participant selection. It might also be disputable that the time lag
of one year between the quantitative and qualitative study might
influence the results of the interview. However, each of the study
components was conducted from different aspects and methods.
Hence, we believe that time lag had little impact on the results. In
addition, we conducted only one focus-group interview with 4
participants. Undoubtedly, we did not reach data saturation.
Nonetheless, the qualitative interview explored the factors that
could trigger or prevent burnout in residents, and we found
6

adequate qualitative grounded data to explain our questions that
arose from the results of the quantitative cross-sectional study.
While we are aware that the sample size of this study is small both
in the quantitative and qualitative aspects, we believe that the
mixed methods design compensated for these restrictions, and
produced satisfactory answers to our research questions on
mental health issues of pediatric residents.
In conclusion, although duty hour regulations have been used

as the first-line solution for the prevention of burnout and
depression among residents, this study found no evidence of the
effectiveness of this approach. Resident wellness programs
represent an additional strategy and should be aimed at fostering
peer support and improvement of resident–faculty interactions.
Such an approach could create a confidential and mutually
beneficial relationship between physicians of different gener-
ations with conflicting belief structures.
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