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ABSTRACT
Background: Depression and sleep–wake disorders are recognized as one of the major prob-
lems among emergency physicians. While depression is more common in females than in males,
the associated factors linking depression and sleep–wake disorders in emergency physicians,
particularly females, remain unknown.
Objective: To analyze the prevalence of depression and sleep–wake problems among emer-
gency medicine (EM) residents in South Korea and to identify the gender differences and situa-
tions that adversely predispose female residents to mental health problems.
Methods: We conducted a cross-sectional analysis using the data collected from the 2019
National EM Residents Wellness Survey targeting all of 630 EM residents in South Korea. The sur-
vey included variables potentially influencing depression and sleep–wake problems, such as per-
sonal characteristics, work-related stress, and extrinsic environment. Information regarding
medical conditions, depression, job stress, and sleep deprivation was obtained using the self-
administered Patient Health Questionnaire (PHQ-9), the Apgar Wellness Score (AWS), and the
Epworth Sleepiness Scale (ESS). We analyzed the data using IBM SPSS Statistics version 25 and
MedCalc version 17.
Results: A total of 384 residents participated in the survey. Overall, 27.5% of the EM residents
met the criteria for at least moderate depression and 36.9% of the EM residents had sleep-
related problems. We found that difficulty in trading the shift schedule and frequent night shifts
was associated with depression (p¼ .001, p¼ .005; respectively). Female residents demonstrated
an increased risk of depression and sleepiness compared to their male counterparts (odds ratio
[OR] 1.95, OR 1.81; respectively). In addition, logistic regression analysis revealed significant dif-
ferences by gender in depression with regards to flexibility of trading shifts (p¼ .005), level of
training in the emergency medical centre (p¼ .035), and frequent night shifts (p¼ .010).
Conclusions: Approximately, one-third of EM residents report depression and sleep–wake prob-
lems, with female residents showing a higher risk than male residents. Several risk factors were
identified, and future strategies should be aimed to address these issues to improve the training
environment and overall wellbeing of EM residents.

KEY MESSAGES

� The prevalence of depression and sleep-related problems were, respectively, 1.95 and 1.81
times higher in female residents compared to their male colleagues.

� The associated risk factors for depression were flexibility of shift trade, level of training in the
emergency medical centre, and frequency of night shifts.

� Improving the training environment and facilities, as well as offering more flexible duty trad-
ing options can provide potential opportunities to reduce the risk.
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Introduction

Depression is a leading cause of disability, and one in
20 people worldwide have experienced an episode of
depression [1]. In the medical field, residents are often
exposed to numerous stressors, which are strongly
associated with symptoms of depression [2]. In this
regard, depressed physicians have been shown to be
unable to fulfill their professional or personal responsi-
bilities, use more sick days, are at risk of low job per-
formance, and are more liable to commit medical
errors, which consequently threatens patient safety
[3,4]. In the emergency department (ED), shift work is
considered essential, and various types of irregular
work schedules are widespread. These irregular work
schedules and late-night shifts are known to generally
cause sleep deprivation [5]. In addition, studies have
shown that the deterioration of the sleep–wake cycle
due to sleep deprivation can cause depression [6].
Among medical residents, the prevalence of depres-
sion is more frequently reported in females compared
to their male counterparts [7]. Although there are sev-
eral studies that explore the quality of life and mental
health disorders among emergency medicine (EM) res-
idents, only a few studies have analyzed gender differ-
ences [8]. Gender equality is fundamental for the
progression and prosperity of societies. Persistent gen-
der differences in these parameters may affect female
physicians disproportionately, making it difficult for
them to utilize their abilities and negatively affect the
entire EM team. The appropriate development and
utilization of qualified female residents are the key to
the advancement of the specialty globally.

EM physicians in South Korea, both who are board-
certified and during training programs have reported
excessive stress, poor sleep quality, and consequential
low satisfaction in their specialty [9–11]. Furthermore,
Korean female training physicians experienced more
depressive symptoms related to occupational stress
[12]. Since 2010, the Korean Society of Emergency
Medicine (KSEM) conducted a comprehensive survey
of board-certified EM physicians every 5 years [13].
After that, longitudinal evaluation and analysis of
attending EM physicians can be made. Despite this,
research solely focussed on young training EM physi-
cians in residency has not been performed yet.

The KSEM conducted the first survey to evaluate
the mental health and quality of life in EM residents.
Health risks among the EM residents have not been
studied before, and this is the first report of analyzing
the survey. Our primary aim was to evaluate the
prevalence of depression and sleep–wake disorders
among EM residents in South Korea. The secondary

aim was to identify gender differences and situations
that adversely affect the mental health of the resi-
dents and improve the training environment to ensure
psychological and emotional support.

Methods

Background and study design

It has been 30 years since the KSEM was established in
South Korea. The EM residency training course and EM
certification began in 1994 and 1997, respectively. In
comparison to other specialized medical courses, EM
was certified somewhat later in Korea. A total of 98
EM residency programs at each teaching hospital are
registered in Korea and every course is unified in a 4-
year program under a single organization. We sum-
marized the overall characteristics of the emergency
medical system and human resources during the resi-
dency training in Figure 1 and Supplementary Table 1.
In South Korea, each ED is classified into three catego-
ries by its facility and resources. Level 1 Regional
Emergency Medical Centre (EMC) is the highest level
of ED, which is similar to Level 4 ED in Australia or
Type 1 ED in the United Kingdom. Most of Level 1 ED
is a fully equipped tertiary referral hospital in the
urban area and academic teaching institutions for
most sub-specialties. The number of Level 1 ED is
regulated by the government according to their loca-
tion and populations in designated territories, even for
nationwide distribution. Level 2 Local EMC is the
second level of ED. Local EMC includes general hospi-
tals and community hospitals and is located in both
rural and urban areas. Some EDs in large general hos-
pitals are categorized as Level 2 Local EMC based on
government policies. Level 3 Local Emergency Medical
Facility is the minimum level of ED and usually offers
simple emergency care in minor cases.

The KSEM conducted the prospective 2019 National
EM Resident Wellness Survey study over a 3-month
period from 1 April 2019 to 30 June 2019. We con-
tacted eligible residents by text message to participate
in the survey, in addition to individually sending an e-
mail to each of the 630 EM residents. The question-
naire was available on the KSEM website for online
submission, and each resident had secure access. The
participants completed the survey after consenting to
its purpose and intent, which was indicated at the
start of the survey. A total of 384 responses were
received. We treated unanswered items as missing val-
ues for the analysis (one respondent did not provide
answers regarding history of medication use, and the
other provided incomplete answers in the PHQ-9
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questionnaire). Data from 382 respondents (response
rate: 60.6%) were included in the analysis of this cross-
sectional study. The survey organizers performed a
quality verification and data confirmation process on
the data from which personally identifiable informa-
tion was deleted. In December 2019, the data was
released and made available to the investigators and
members of the KSEM society. We obtained approval
from the education and research committee of the
KSEM, which conducted the first survey on academic
EM residents to better understand the current status
of mental and physical stress during residency train-
ing, as well as the perceived professional challenges
or obstacles in South Korea.

Data collection and variables

We collected demographic data on age, sex, marital
status, chronic medical condition, use of caffeine or
medications (e.g. antidepressants, sedatives, and sleep
aids), subspecialty, level of residency, and on-call duty.
A cross-sectional survey was conducted using the self-
administered 9-item depression module of the full
Patient Health Questionnaire (PHQ-9). The PHQ-9 is a
reliable and valid tool, not only to establish the diag-
nosis of a depressive disorder but also to grade the
severity of depressive symptoms [14]. The diagnostic
validity of the PHQ has been established [15]. It has a
high sensitivity (88%, 95% confidence interval [CI]
83–92%) and specificity (85%, 95% CI 82–88%) for
diagnosing major depressive disorders and is

considered comparable to clinician-administered
assessments. A score of 10 on the PHQ-9 represents
the cut-off point for differentiating moderate from
severe depression. This study utilized the Epworth
Sleepiness Scale (ESS), which was developed to meas-
ure daytime sleepiness and facilitate the diagnosis of
sleep-wake disorders [16]. A score of 0–10 is consid-
ered normal, whereas a score from 11 to 24 indicates
excessive daytime sleepiness. For instance, scores of
11–15 indicate mild-to-moderate excessive daytime
sleepiness with the possibility of sleep apnoea. A score
of 16 and above suggests severe excessive daytime
sleepiness that may be associated with narcolepsy
[16]. The Apgar Wellness Score (AWS) is a scale
designed to assess and reflect physicians’ wellness sta-
tus [17]. The name “Apgar” was adopted from the
neonatal evaluating system (Appearance, Pulse,
Grimace, Activity, and Respiration). Similar to the neo-
nate Apgar system, the adult Apgar consists of five
questions, and depending on observed conditions, a
score of 0–2 is assigned to each. A total AWS of 9–10
indicates the superior wellness status of respondents,
while a score of 5 and below indicated poor wellness
status. Further plans for mental health support and
interventions to improve wellness are recommended
for these groups.

Measurement focus

The primary outcome focus was the prevalence of
depression and sleep–wake disorders through the

Figure 1. Annual census and gender ratio of emergency medicine residents in South Korea.
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assessment of working and training characteristics dur-
ing EM residency. The secondary outcome focus was
gender differences in depression and sleep–wake dis-
order rates among EM residents.

Statistical analysis

We analyzed the data using IBM SPSS Statistics soft-
ware, version 25 (IBM Corp., Armonk, NY, USA) and
MedCalc version 17 (MedCalc Software, Mariakerke,
Belgium). Categorical variables were presented as fre-
quencies and percentages, whereas continuous varia-
bles were reported as means ± standard deviations
(SD), or as medians and interquartile ranges (IQRs,
25th–75th percentile). We used the Chi-squared or
Fisher’s exact test to compare categorical variables.
The normality of the distribution of the variables was
determined using the Shapiro–Wilk test. Normally dis-
tributed data were expressed as means and standard
deviations, while medians and IQRs were used for
non-normally distributed data. A t-test or one-way
analysis of variance and the Mann–Whitney U-test
were used to compare continuous variables. Using
two-way analysis of variance, we assessed the sleepi-
ness and depression score gaps among EM residents
across varying residency years, and according to their
gender. Univariate and multivariate regression analyses
were used to identify risk factors for sleepiness or

depression rates among the study participants. The
odds ratio (OR) and 95% CI were estimated. All tests
were two-tailed, and a p-value of <.05 was considered
to indicate statistical significance.

Results

Characteristics of the study subjects

In 2019, 90 female EM residents were in training
nationally (14.3% of the total 630 residents). The gen-
der ratio of the trainees in EM remained at 11–16%
for the past several years (Figure 1). Among the total
630 EM residents (90 females, 540 males), 60 of the 90
female residents responded (66.7%), while 322 of the
540 male residents responded (49.5%). We analyzed
data from 382 respondents out of a total of 384 sur-
vey participants in this study. Overall, 15.7% were
female (n¼ 60). The mean age of both males and
females was 30 years, and more than one-third of
them were married. The majority (71.7%) of female EM
residents worked mainly in level 2, whereas 53.1% of
the male residents worked in level 1 emergency med-
ical centre (EMC). Table 1 shows the gender gap in
the clinical activity and flexibility of shift trade. The
mean working hours per week was 68.0 (95% CI
60.0–72.0) with 10 night shifts per month. While
49.1% of the male residents did not report any

Table 1. General characteristics of survey respondents by gender.
Overall (n¼ 382) Female resident (n¼ 60, 15.7%) Male resident (n¼ 322, 84.3%) p-Value�

Age† 30.0 (28.0–34.0) 30.0 (28.8–33.3) 30.0 (28.0–34.0) .603
Marital status .948

Single 237 (62.0) 37 (61.7) 200 (62.1)
Married 145 (38.0) 23 (38.3) 122 (37.9)

Level of residency .745
R1 94 (24.6) 18 (30.0) 76 (23.6)
R2 93 (24.3) 14 (23.3) 79 (24.5)
R3 96 (25.1) 13 (21.7) 83 (25.8)
R4 99 (25.9) 15 (25.0) 84 (26.1)

Level of training EMC <.001
Level 1 (regional EMC) 188 (42.9) 17 (28.3) 171 (53.1)
Level 2 (local EMC) or others 194 (50.8) 43 (71.7) 151 (46.9)

History of taking medicines
TCA, BZP, narcotics 50 (13.1) 12 (20.0) 38 (11.8) .084
Sleep aids, zolpidem 67 (17.5) 12 (20.0) 55 (17.1) .585
Caffeine during night duty 330 (86.4) 54 (90.0) 276 (85.7) .374

History of smoking 87 (22.8) 4 (6.7) 83 (25.8) .005
History of alcohol 212 (55.5) 26 (43.3) 186 (57.8) .114
Clinical activity†

Weekly worked hours, total 68.0 (60.0–72.0) 72.0 (58.0–72.0) 64.0 (60.0–75.0) .773
Monthly night duty/night shift 10.0 (8.0–12.3) 11.0 (8.8–13.0) 10.0 (8.0–12.0) .057

Flexibility of shift trade .009
Yes 270 (70.7) 34 (56.7) 236 (73.3)
No 112 (29.3) 26 (43.3) 86 (26.7)

Depression and life quality†

PHQ-9 depression score 6.0 (3.0–10.0) 7.0 (3.8–12.0) 5.0 (3.0–10.0) .004
Epworth sleepiness scale 8.0 (6.0–12.0) 11.5 (7.0–14.0) 8.0 (6.0–12.0) .015
Apgar wellness score 5.0 (4.0–8.0) 5.0 (4.0–7.0) 5.0 (4.0–8.0) .026

Unless otherwise indicated, data are reported as number (%) of emergency physicians.�p-Values reflect Mann–Whitney U tests and chi-square comparisons where appropriate.
†Data are reported as median (interquartile range, 25–75th percentile).
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challenges in changing their working schedule, only
ten females (16.7%) reported that they could switch
their shift schedule easily (p< .001). Almost all the res-
idents consumed caffeinated drinks during overnight
duties (n¼ 330, 86.4%), but only a few provided a his-
tory of using antidepressants, benzodiazepines, and
other narcotics (n¼ 50, 13.1%) or sleep aids (n¼ 67,
17.5%). More than half of the participants (n¼ 212,
55.5%) reported a history of alcohol consumption and
male residents demonstrated a significantly higher
rate of smoking (p¼ .005, Table 1).

Depression and sleep–wake disorders among
EM residents

Based on the PHQ-9, 27.5% of the EM residents met
the criteria for at least moderate depression (PHQ-9
score � 10) (Table 2). Marital status and the post-
graduate year of the residents did not show significant
differences (p¼ .167 and p¼ .144, respectively). In con-
trast to the significant effect of the frequent night
shifts on depression (p¼ .005, OR 1.930), working for
more or <70 h per week was not a significant risk fac-
tor (p¼ .849). In residents who could trade their shift
schedule easily, risk factors for depression decreased
significantly (p¼ .001, OR 2.22). The PHQ-9 and ESS
scores were significantly higher in female residents
(p¼ .004 and p¼ .015, respectively) and the AWS also
showed a significant difference between males and
females (p¼ .026) (Table 1). Both male and female resi-
dents reported low PHQ-9 scores during the first year
of training, and no significant difference was observed.

However, in the second and third years of training,
while the PHQ-9 scores of male residents were �10,
the scores of female residents increased significantly
(p¼ .042 and p¼ .002, respectively). Similar results
were obtained when using the ESS, with the second-
year resident level (R2) and third-year resident level
(R3) females reporting scores >11, indicating the pres-
ence of excessive daytime sleepiness and demonstrat-
ing a significant difference when compared to male
respondents (p¼ .021, p¼ .026). Among the years of
residency, third-year female residents scored under 5
in the AWS, showing a significant difference when
compared to male residents of the same year
(p< .001). Compared to male colleagues within the
same residency years, female EM residents of R2 and
R3 levels worked similar weekly hours and monthly
night shifts; however, they scored higher in the PHQ-9
and ESS scales (Figure 2 and Table 3). With regards to
sleep-related problems, 36.9% of the EM residents had
excessive daytime sleepiness (ESS � 11 points,
Table 4).

Disparity in the prevalence of sleepiness, quality
of life, and depression

Female EM residents showed a higher prevalence of
depression and excessive daytime sleepiness com-
pared to their male colleagues (OR 1.95, 95% CI:
1.05–3.60; OR 1.81, 95% CI: 1.01–3.26, respectively;
Tables 2 and 4). Logistic regression analysis revealed
significant gender differences in depression (OR 1.95,
p¼ .034), flexibility of trading shift (OR 2.12, p¼ .005),

Table 2. Logistic regression of predictors for depression among the survey participants.

Grouping
of variables

Depression
(PHQ-9� 10)

n¼ 105 (27.5%)

No Depression
(PHQ-9< 10)

n¼ 277 (72.5%)

Univariate Crude
Odds Ratio
(95% CI) p-Value

Multivariable
Adjusted Odds
Ratio (95% CI) p-Value�

Gender Male 82 (78.1) 240 (86.6) Reference 1
Female 23 (21.9) 37 (13.4) 1.82 (1.02–3.24) .042 1.95 (1.05–3.60) .034

Age group <30 years old 39 (37.1) 100 (36.1) Reference 1
�30 years old 66 (62.9) 177 (63.9) 0.96 (0.60–1.52) .850 1.06 (0.64–1.77) .801

Marital status Single 71 (67.6) 166 (59.9) Reference 1
Married 34 (32.4) 111 (40.1) 0.72 (0.45–1.15) .167 0.87 (0.51–1.48) .611

Level of
residency

R1 24 (22.9) 70 (25.3) 1.46 (0.71–2.87) .315 1.33 (0.62–2.85) .460

R2 32 (30.5) 61 (22.0) 2.07 (1.08–3.97) .028 2.00 (0.99–4.04) .053
R3 29 (27.6) 67 (24.2) 1.71 (0.89–3.29) .109 1.66 (0.83–3.31) .149
R4 20 (19.0) 79 (28.5) Reference 1

Training EMC Level 1 58 (55.2) 130 (46.9) Reference 1
Level 2, others 47 (44.8) 147 (53.1) 0.73 (0.46–1.15) .175 0.60 (0.37–0.96) .035

Weekly hours
worked

<70 h 58 (55.2) 156 (56.3) Reference 1

�70 h 47 (44.8) 121 (43.7) 1.05 (0.67–1.64) .849 0.68 (0.40–1.16) .158
Monthly night

duty/shift
Night duty <11 54 (51.4) 186 (97.1) Reference 1

Night duty �11 51 (48.6) 91 (32.9) 1.93 (1.22–3.05) .005 1.97 (1.17–3.31) .010
Flexibility of

shift trade
Yes 61 (58.1) 209 (75.5) Reference 1

No 44 (41.9) 68 (24.5) 2.22 (1.38–3.56) .001 2.12 (1.25–3.60) .005
†Adjusted by gender, age group, marital status, level of residency and training hospital, and working strength (weekly hours and monthly night duty).
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level of training EMC (OR 0.60, p¼ .035), and frequent
night shifts (OR 1.97, p¼ .010). However, age (OR 1.06,
p¼ .801), marital status (OR 0.87, p¼ .611), and

working above the average hours (OR 0.68, p¼ .158)
were not significantly associated with depression of
sleep-wake disorders.

Figure 2. Gender differences in Patient Health Questionnaire (PHQ-9), Epworth sleepiness scale (ESS), and Apgar wellness scores
(AWS) according to residency years. (A) Gender differences in the PHQ-9 score. For depression symptoms, PHQ-9 is >10 points.
(B) Gender differences in the ESS score. An ESS score of 11 suggests the presence of excessive sleepiness. (C) Gender differences
in the AWS. Individuals with AWS <5 points need professional counselling for significant trouble or pain.

Table 3. Depression, daytime sleepiness, and wellness scores in emergency medicine residents according to gender and resi-
dency training years.

R1 R2 R3 R4

Female Male p-Value� Female Male p-Value� Female Male p-Value� Female Male p-Value�
Age 29.3 ± 2.1 29.0 ± 3.0 .349 30.1 ± 4.1 29.9 ± 3.1 .824 31.8 ± 1.6 31.8 ± 3.2 .956 33.2 ± 4.0 32.3 ± 2.9 .511
Hours worked, weekly 75.6 ± 10.3 70.9 ± 11.8 .419 62.9 ± 12.0 69.0 ± 0.7 .095 62.2 ± 8.9 64.7 ± 11.5 .442 62.1 ± 11.9 57.0 ± 11.2 .145
Night shift, monthly 10.2 ± 3.2 10.9 ± 3.3 .328 11.7 ± 1.9 10.9 ± 3.4 .280 10.7 ± 1.6 10.0 ± 3.1 .424 10.2 ± 4.8 8.7 ± 3.1 .015�
PHQ-9 7.9 ± 5.4 6.6 ± 4.6 .355 10.8 ± 6.0 7.4 ± 6.1 .042� 11.7 ± 5.3 6.9 ± 5.0 .002� 6.5 ± 5.9 5.9 ± 4.7 .822
Epworth sleepiness scale 9.9 ± 6.0 9.6 ± 5.7 .806 12.3 ± 3.3 9.6 ± 5.1 .021� 12.8 ± 3.1 9.4 ± 5.2 .026� 8.7 ± 2.7 8.5 ± 3.9 .697
Apgar wellness score 6.5 ± 1.8 5.7 ± 2.2 .094 5.4 ± 2.3 5.9 ± 2.3 .391 3.6 ± 1.4 6.1 ± 2.3 <.001� 4.8 ± 1.8 6.0 ± 2.6 .133

Unless otherwise indicated, data are reported as mean ± SD (standard deviation).�p-Values reflect Mann–Whitney U tests and two-way ANOVA where appropriate.

Table 4. Risk factors associated with excessive daytime sleepiness among the emergency medicine residents.

Variables
overall (N¼ 382)

Grouping
of variables

Daytime sleepiness
(Epworth scale �11)
n¼ 141 (36.9%)

No daytime sleepiness
(Epworth scale < 11)

n¼ 241 (63.1%)
Crude OR
(95% CI) p-Value

Adjusted OR
(95% CI) p-Value�

Gender Male 111 (34.5) 211 (65.5) Reference 1
Female 30 (50.0) 30 (50.0) 1.90 (1.09–3.31) .024 1.81 (1.01–3.26) .049

Level
of residency

R1 33 (36.3) 58 (63.7) 1.88 (0.99–3.54) .050 1.94 (0.93–4.06) .078

R2 44 (47.3) 49 (52.7) 2.97 (1.59–5.51) .001 3.13 (1.57–6.22) .001
R3 39 (40.6) 57 (59.4) 2.26 (1.22–4.20) .010 2.44 (1.26–4.71) .008
R4 23 (23.2) 76 (76.8) Reference 1

†Adjusted for training hospital, working strength (weekly hours and monthly night duty), and flexibility of shift trading. To determine the logistic model
calibration, we calculated the Hosmer-Lemeshow goodness of fit (p¼ .819). Data are represented as number (row %).
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Discussion

To the best of our knowledge, this is the first cross-
sectional study to examine gender differences in
depression and sleep-related problems among EM res-
idents in Korea. In total, 27.5% of EM residents met
the criteria for depression and 36.9% reported exces-
sive daytime sleepiness. The risk factors for depression
included shift trade flexibility and frequent night shifts.
Female EM residents had higher PHQ-9 and ESS
scores, with lower AWS than male EM residents.
Moreover, female EM residents had a higher risk of
depression (adjusted odds ratio [AOR]¼ 1.95, 95% CI:
1.05–3.60, p¼ .034) and daytime sleepiness (AOR ¼
1.81, 95% CI: 1.01–3.26, p¼ .049) compared to their
male colleagues. In females, the associated risk factors
for depression included shift trade flexibility, level of
training EMC, and frequent night shifts.

Over 25% of EM residents were affected by depres-
sion, and an even greater proportion reported sleep-
wake disorders. Compared to previous studies, these
figures are considered notable [2,8]. The unique char-
acteristics of EM, including irregular work schedules
and highly extensive workloads, could attribute to the
substantial findings of this study. Working at night can
adversely affect the circadian rhythm [18]. Several
studies have found that sleep deprivation and poor
sleep quality from prolonged night shifts are associ-
ated with fatigue, lack of concentration, memory prob-
lems, and depression in physicians [6,19–21]. Burnout
experienced by training emergency physicians could
be another significant factor of interest in explaining
these inter-relationships [22]. Compared to other
departments, the increase in clerical burden and inter-
action with other consultants in the ED could be
related to burnout. Furthermore, EM reported the
highest burnout rate among other medical special-
ties [23].

In our study, female EM residents showed higher
PHQ-9 and ESS scores, which demonstrates a greater
prevalence of depression and excessive daytime
sleepiness compared to their male colleagues.
Moreover, lower AWS in female EM residents could be
indicative of having to face more stressful circumstan-
ces than male EM residents. Depression and sleep
problems among female medical residents were also
reported in comparable studies [19,20,24,25]. Gender
equality has been a major societal topic in South
Korea for decades. Despite this, there are still several
demanding societal roles viewed as implicitly femin-
ine, regardless of whether females work in demanding
fields, such as medicine [26]. Balancing career develop-
ment, motherhood, and family responsibilities

continue to challenge female physicians worldwide
and could be a potential source of extensive stress
[27,28]. As such, gender bias can be a substantial fac-
tor contributing to stress among female physicians.
Nevertheless, EM is generally considered a male-domi-
nated specialty with a majority of EM physicians being
male in South Korea [29]. Leadership positions are
traditionally held by senior clinicians. Gender bias,
both explicit and implicit, can present barriers to enter
both academic seniority as well as positions of author-
ity for female physicians [29].

In our research, depression and excessive daytime
sleepiness were more prevalent among females com-
pared to male EM residents. Furthermore, the flexibil-
ity of shift trade, level of training EMC, and frequent
night shifts were significant predictors of depression
severity. The association between depressive symp-
toms and the difference in the registered emergency
centre, with the shift trade flexibility, is one of the
most interesting findings of our study. In South Korea,
academic institutions with abundant resources mainly
consist of level 1 ED (188 residents at 36 sites) in con-
trast to the greater number of level 2 ED (194 resi-
dents at 118 sites) that are community-based
hospitals. In the field of academic medicine, regardless
of specialties, pronounced gender gaps still exist and
hinder promotion [30]. Over the male-dominant nature
of the specialty, disparities in academic promotion for
females are additionally evident with the existing dis-
crepancy of attending physicians in level 1 centres. In
this regard, we hypothesize that female applicants
tend to avoid upscale emergency centres due to the
perceived lack of female role models or the so-called
“old-boy” atmosphere present in many male-domi-
nated environments [31]. In addition, characteristics of
higher-level emergency centres, such as high work
demands with excessive physical and emotional inten-
sity, may also support their decision [32].
Paradoxically, contrary to their expectations, small fac-
ulties with limited manpower and fewer resources at
lower-level institutions tend to restrict the flexibility of
their duties. Persistent poor sleep quality, accompa-
nied by loaded or hectic night shifts, are established
factors for a variety of health problems [19]. According
to our study, the frequency of night shifts was associ-
ated with depression. Despite this, 10 night shift
duties per month can still be a burden, even for
young physicians. In contrast, <5 monthly night shifts
were reported in several countries [33].

In previous research, excessive working hours or
academic training years have been reported as signifi-
cant risk factors for both physical and psychological
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problems [6,33]. Our study demonstrated a low correl-
ation between the number of working hours and
depression. Medical residents usually work for long
hours, and it is frequently due to their lower position
as trainees in the medical hierarchy [34]. In this study,
the mean working hours were 68 h per week. These
are relatively fewer hours compared to other studies
and worldwide recommendations of suitable working
hours [35]. We presume that working within standard
limits is an important factor for these results. Previous
studies have revealed a strong connection between
working hours and depression in case of extremely
long working hours (over 100 h per week) [6,33].
Furthermore, we found that academic training years
did not have a linear relation to depression, and this
finding is comparable to the results of another study
[8]. Interestingly, female physicians in the middle year
of their training had the highest risk of depression. In
contrast to a previous study, which reported a higher
rate of depressive symptoms at the beginning of train-
ing, our study showed a progressive increase in PHQ-9
and ESS scores in female residents every year until
their third year of training [33]. As female trainees
become more senior, their roles in the hospital natur-
ally increase, and consequently, the burdens experi-
enced both at home and in the workplace can have
an adverse influence on their mental health.
Compared to junior residents, senior physicians usually
face more responsibilities regarding clinical decisions
or procedures and manage more critical patients,
resulting in chronic exposure to stressful environ-
ments [22,36].

Wellness and work-life balance are important issues,
regardless of the level of training or even profession.
As our study has shown, female EM residents in par-
ticular face greater threats to their mental health. The
implementation of a nationwide modification of the
training system should be discussed to address health
problems and improve overall wellbeing. In 2019, the
Korean Ministry of Health approved the partial amend-
ment of the medical resident training program.
Thereafter, medical residents who are currently
involved in ED cannot exceed the maximum of three
night shifts per week. In addition, the duration of the
off-duty period between shift works must be longer
than working hours. As a result of one trial in paediat-
ric residents, a positive influence on their performance
was achieved after limiting the duration of shift hours
[21]. Further research should be followed to evaluate
the health problems in medical residents after the
implementation of these policies. In addition, provid-
ing more flexibility in work schedules may help reduce

the associated risk in female EM residents. Preventive
strategies that reduce work-family conflict should be
designed and implemented. In other countries, several
studies have been conducted to improve the circum-
stances of residents and to improve their quality of
life [37]. These studies have reported a substantial
improvement in the training environment, especially a
significant improvement in PHQ-9 and ESS scores, and
life satisfaction among physicians [38,39]. Thus, the
positive outcomes from these studies should be con-
sidered in future discussions.

Our study has several limitations. First, the low
response rate may have led to a bias. It is possible
that the director of specific institutions, who were
more confident about their training environment, may
encourage their trainees to participate in the survey. If
that was the case, the results in our study underesti-
mated the existing gender disparity. Thus, the study
findings should be interpreted with caution. Since
many emergency physicians did not respond, the bias
was possibly enhanced by skewing the responses
towards certain academic hospitals or geographic
regions. Second, findings may have been affected by
the relatively small sample size that may have overes-
timated the prevalence and severity of depression.
Third, although it may differ from one training site to
another, a more detailed survey on shift schedules like
the duration of each work, presence of rotating, or
even information on colleagues working in shifts
together may be helpful in analyzing present prob-
lems. Other limitations are related to the nature of
self-reporting data and lack of gold standard diagnos-
tic clinical interviews. This could have also skewed the
results, along with the possible under-representation
of the prevalence of depression and taking tricyclic
antidepressants/antipsychotics/sedatives. More detailed
surveys should be conducted to examine the relation-
ships of depression and sleep-wake disorders with fam-
ily members or the presence of own child, as family
responsibilities are an important factor for gender dif-
ferences. Therefore, the responses analyzed in this
study are only representative of the individuals who
participated, and the data may not be generalizable to
all female emergency residents in Korea. Thus, the
acquisition of additional data regarding the participa-
tion and career perceptions of female residents is piv-
otal to further understand this subject.

Conclusions

We found that a significant gender gap exists between
male and female EM residents with respect to the
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prevalence of, and risk factors for, depression and
sleep-wake disorders. Female residents in particular
demonstrated crucial problems with overall wellbeing
compared to their male colleagues. In line with the
unique findings of shift trade flexibility and frequent
night shifts practically affecting entire EM residents,
results of female residents were related to the level of
training site and this could be an exceptional discov-
ery of our study. Differences in work stress and expos-
ure between male and female residents must be
considered for the prevention and treatment of
depression during EM residency training. To alleviate
these risk factors, our findings suggest that it is neces-
sary to consider several modifications to potentially
enhance the training environment and start the well-
ness program run by the KSEM.
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