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Background and Objective Obstetricians play a pivotal role in pregnancy and delivery. Also,
they frequently encounter common comorbidity, such as pregnancy-related depression. We inves-
tigated the depression and sleep status of obstetricians in South Korea.

Methods This is a questionnaire-based cross-sectional survey, carried out from December 2019
to January 2020. We asked board-certificated obstetricians to complete a series of questionnaires,
including demographic information, the Beck Depression Inventory-2 (K-BDI), Pittsburgh sleep
quality index (K-PSQI), insomnia severity index, Epworth Sleepiness Scale, and an acronym Snor-
ing, Tiredness, Observed apneas, and high blood Pressure (STOP).

Results A total of 107 obstetricians completed the questionnaires. Their mean age was 50.60 *
7.83 years, and 83 (77.6%) were male. The average years after the board certification was 17.80 £
7.62 years. They worked 68.90 + 19.61 hours a week, and slept for 7 hours (06:59:20.75 + 01:08:21.63),
approximately. The number of duty days and deliveries in the last month were 6.44 + 4.35 and
28.95 + 25.16 per month, respectively. Forty-five (42.1%) obstetricians had poor sleep quality, 22
(20.6%) had suspicious insomnia, and 45 (42.1%) had significant depression. In multiple regression
analyses, K-PSQI (standardized 3 = 0.492, p < 0.001) and the number of deliveries in the last
month (standardized p = 0.453, p < 0.001) showed significant influence upon K-BDL

Conclusions The risk of depression increased by 8.8% as another monthly delivery was per-
formed. A point increase in K-PSQI increased the risk of depression by 49.6%. The worse the sleep
quality, and the more frequent the deliveries, the more depressed the obstetrician was.
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INTRODUCTION

It is well known that depression is more prevalent in women than in men [1], and some preg-
nant women suffer from depression during pregnancy, whether or not they had previously had
depression [2]. Obstetricians mainly care for women, especially pregnant women. Therefore,
they play a pivotal role not only in pregnancy but also in common clinical situations, such as
depression during pregnancy. However, little is known about the depression of obstetricians.

One of the most widely studied issues of doctor’s psychological problems is burnout syn-
drome [3]. A recent meta-analysis of 2617 articles, including 15 randomized trials and 37 co-
hort studies, reported that about half of physicians reported burnout [4]. Surgeons showed lower
career satisfaction than did doctors in pediatrics or internal medicine, in addition, working
hours per week is a predictor of burnout [5]. Another study of South Korean surgeons also dem-
onstrated that more working hours led to higher occupational stress [6]. By professional sub-
jects, there are only a few studies of obstetrics and gynecologists, and even fewer studies of only
obstetricians are available. A survey of obstetricians and gynecologists in the United States re-
ported that the prevalence of burnout syndrome ranged from 40% to 75% [7,8]. Although
studies have been conducted on burnout syndrome in doctors, burnout syndrome is not clas-
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sified as a medical condition by the World Health Organization
[4]. It is a phenomenon rather than a disease, with no explicit
mention of whether the burnout syndrome is temporary or con-
tinuous, where it comes from, or where it goes. Therefore, it has
been suggested that a study of burnout syndrome should focus
on depression [9-12].

Doctors’ mental problems can be a major threat in terms of
patient harm, legal issues, shortage of doctors, and increasing
health-care costs [13,14]. Compared with patients, doctors are
more aware of the benefits of treatment of depression, have bet-
ter financial resources, and have better access to the health-care
system. Nonetheless, psychological studies involving doctors are
not common, since doctors tend to care for others more than for
themselves, and tend to underestimate their own symptoms.
Some doctors do not want to evaluate their own depression,
because of the deep stigma that they too feel. For these reasons,
research has recently been conducted using the more informal
name of “burnout syndrome” instead of “depression.” The psy-
chiatric and sleep status of obstetricians in South Korea has nev-
er been investigated. In this regard, our aim in this study is to
investigate the subjective psychiatric states, such as depression,
and sleep quality, of obstetricians in South Korea.

METHODS

This is a questionnaire-based prospective cross-sectional sur-
vey, carried out from December 2019 to January 2020. The “ob-
stetrician” in this study stands for a doctor who has been board-
certified in obstetrics and gynecology after four years of residency
training and is participating in the on-call schedule as well as
delivery. After an offline face-to-face interview by a neurologist,
they were asked to complete a series questionnaires, including
the Korean-validated version of the Beck Depression Invento-
ry-2 (K-BDI) [15], Pittsburgh sleep quality index (K-PSQI) [16],
insomnia severity index (K-ISI) [17], Epworth Sleepiness Scale
(K-ESS) [18], and an acronym Snoring, Tiredness, Observed ap-
neas, and high blood Pressure (STOP). We asked all subjects to
fill out the demographic information query, including age, sex,
years after the board certification, forms of employment, duty
systems and shift patterns, the number of deliveries in the last
month, previous illness, current medication, smoking, drinking
habits, and caffeine consumption. Obstetricians with less than
one year after transfer or opening the clinic were excluded from
the analysis.

Ethics Statement

This study was approved by the Institutional Review Board
of Keimyung University Dongsan Medical Center (DSMC 2018-
04-003-005). All subjects provided written informed consent
before enrolling in this study, in accordance with the Declara-
tion of Helsinki.
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Statistical Analysis

In order to find the risk factors of depression and poor sleep
quality, we did regression analysis with variables that showed
significant results in the correlation analysis. We did stepwise lo-
gistic progress analysis by adjusting the variables, and statistical
analysis by using SPSS version 22.0 (IBM Corp., Armonk, NY,
USA). Statistical significance was set at p < 0.05.

RESULTS

There were 158 board-certified obstetrics working in Daegu (a
metropolitan city with a population of 2.5 million) and Gyeong-
sangbuk-do (a province with a population of 2.65 million). Of
the 158, 107 obstetricians participated in the study and complet-
ed the questionnaires. Their mean age was 50.60 * 7.83 years,
and 83 (77.6%) were male (Table 1). The average years after the
board certification was 17.80 & 7.62 years. In this study, 48 (44.9%)
of the obstetricians worked as employees, and 59 (55.1%) had a
role in the management of the hospitals. They worked 68.90 £
19.61 hours per week on average, and their average sleep time
was approximately 7 hours a day (06:59:20.75 £ 01:08:21.63).
There were 84 (78.5%) obstetricians who worked 53 hours or
more each week. The average number of duty days per month
and the number of deliveries in the last month were 6.44 * 4.35
and 28.95 * 25.16, respectively. Obstetricians who consumed
more than one cup of coffee a day accounted for 94 (87.9%),
those who consumed alcohol more than once a week were 75
(70.1%), and 38 (35.5%) were currently smoking. The results of
the series of questionnaires are shown in Table 2. Some obstetri-
cians had already been diagnosed with a sleep disorder [2 of sleep

Table 1. Demographic characteristics (n = 107)

Mean = standard
deviation or n (%)

Age, year 50.60 £ 7.83
Sex, male 83 (77.6)
Years after the board certification, year 17.80 £ 7.62
Duty days per month 6.44 + 435
Working hours per week 68.90 + 19.61
Number of deliveries in the last month 2895+ 25.16
Forms of employment

Salaried employee of the clinic 46 (43.0)
The owner of the clinic 21(19.6)
Co-owner of the clinic 38 (35.5)
Faculty member of a teaching hospital 2(1.9)
Hours of sleep, HH:MM.:SS 06:59:20 + 01:08:21
More than one cup of coffee a day 94 (87.9)
Alcohol ingestion more than once a week 75(70.1)
Currently smoking 38 (35.5)




apnea, 4 of insomnia, and 10 of restless legs syndrome (RLS)].
The average scores of K-PSQI and K-ISI were 8.07 £ 3.85 and
9.74 1 6.67, respectively. There were 45 (42.1%) obstetricians with
poor sleep quality of clinical significance (K-PSQI > 8.5) and 22
(20.6%) with suspicious insomnia (K-ISI > 15.5). The average
score on the K-ESS was 8.18 * 4.82, and that on the K-BDI was
15.64 + 11.12. There were 45 (42.1%) obstetricians with signifi-
cant depression (K-BDI = 18).

Table 3 shows the result of correlation analysis. K-PSQI was
associated with K-ISI (r = 0.734, p < 0.001), K-ESS (r = 0.501,
p < 0.001), hours of sleep (r = -0.434, p < 0.001), days of duty
per month (r = 0.432, p < 0.001), total working hours per week
(r=0.431, p < 0.001), number of deliveries in the last month (r =
0.374, p < 0.001), STOP > 2 (r = 0.300, p = 0.002), and presence
of RLS (r = 0.192, p = 0.048). K-BDI was associated with K-ISI
(r=0.704, p < 0.001), K-ESS (r = 0.682, p < 0.001), number of de-
liveries in the last month (r = 0.610, p < 0.001), hours of sleep (r =
-0.439, p < 0.001), STOP > 2 (r = 0350, p < 0.001), days of duty
per month (r = 0.347, p < 0.001), total working hours per week
(r=0.341, p <0.001), and presence of RLS (r = 0.315, p = 0.001).

We did multiple regression analyses to find the factors that in-
fluence K-BDI. In Table 4, the multiple regression model, K-PSQI
(standardized B = 0.492, p < 0.001), shows that the number of
deliveries in the last month (standardized 3 = 0.453, p < 0.001)
had significant positive regression weights. In the multiple re-
gression analyses of K-PSQI, K-BDI had significant positive
regression weights (standardized B = 0.661, p< 0.001) (Table 5).
In the multivariate logistic regression of K-BDI, the risk of de-
pression (K-BDI > 18) increased by 1.088 times as the number

Table 2. Results of questionnaires (n = 107)

Mean = standard deviation or n (%)

Previous illness 40 (37.4)
Medication 35(32.7)
Ready-diagnosed sleep disorder
Sleep apnea 2(0.9)
Insomnia 4(3.7)
Restless legs syndrome 10 (9.3)
K-PSQI 8.07 +3.85
K-PSQI > 8.5 45 (42.1)
K-ISI 9.74 £ 6.67
K-ISI = 15.5 22 (20.6)
K-ESS 8.18 £4.82
STOP >2 66 (61.7)
K-BDI 15.64 £ 11.12
K-BDI > 18 45 (42.1)

K-: Korean version of, PSQI: Pittsburg sleep quality index, BDI:
Beck Depression Inventory-2, ISI: insomnia severity index, ESS:
Epworth Sleepiness Scale, STOP: an acronym Snoring, Tiredness,
Observed apneas, and high blood Pressure.
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of deliveries in the last month increased by 1, and the risk of de-
pression increased by 1.496 times as the K-PSQI increased by
1 point (Table 6). Conversely, in the multivariate logistic regres-
sion of K-PSQ], the risk of poor sleep quality (K-PSQI = 8.5) in-
creased by 1.156 times as K-BDI increased by 1 point (Table 7).

Table 3. Correlation analysis

K-PSQI K-BDI
Variables
r p-value r  p-value
Age 0.062 0.547 0.045 0.662
Years after the board 0.043 0.658 0.072  0.460
certification
Duty days per month 0412 <0.001 0.347 <0.001

Working hours per week 0.431 <0.001 0.341 <0.001

Number of deliveries inthe  0.374 <0.001 0.610 <0.001
last month

Hours of sleep -0434 <0.001 -0.439 <0.001
K-ISI 0.734 <0.001 0.704 <0.001
K-ESS 0.501 <0.001 0.682 <0.001
Sex, male 0.132 0179 0.126 0.202
STOP >2 0.300  0.002  0.350 <0.001
Forms of employment 0.114 0242 0124 0202

More than one cup of coffee  0.052  0.598 0.064 0.515
aday

Alcohol ingestion more than  0.046 ~ 0.645 -0.025  0.801
once a week

Currently smoking 0.157 0.111  0.150 0.127

Previous illness 0.154 0.115 0.154 0.114

Medication 0.047 0.634 0.056 0.570

Ready-diagnosed sleep 0.099 0313 0.133 0.175
disorder

K-: Korean version of, PSQI: Pittsburg sleep quality index, BDI:
Beck Depression Inventory-2, ISI: insomnia severity index, ESS:
Epworth Sleepiness Scale, STOP: an acronym Snoring, Tiredness,
Observed apneas, and high blood Pressure.

Table 4. Multiple regression analysis of Korean version of Beck
Depression Inventory—2

95% confidence

Regression B Standardized p-value interval
P Low  Upper
Constant -1.953 0.246 -5278 1.371
K-PSQI 1.486 0.492 <0.001 1.074  1.898
Number of 0.199 0.453 <0.001  0.139 0.259

deliveries in the
last month

Adjusted R* = 0.605, p < 0.001, age, sex, years after the board certi-
fication, duty days per month, working hours per week, number
of deliveries in the last month, K-PSQI, Korean version of insom-
nia severity index, Korean version of Epworth Sleepiness Scale.
K-PSQI: Korean version of Pittsburg sleep quality index.
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Table 5. Multiple regression analysis of Korean version of Pitts-
burg sleep quality index

95% confidence

Regression Standardized p-value interval

P Low  Upper
Constant ~ 4.450 <0.001 3504 539
K-BDI 0.219 0.661 <0.001  0.168 0.269

Adjusted R* = 0.431, p < 0.001, age, sex, years after the board certi-
fication, duty days per month, working hours per week, number
of deliveries in the last month, K-BDI, Korean version of insomnia
severity index, Korean version of Epworth Sleepiness Scale.
K-BDI: Korean version of Beck Depression Inventory-2.

Table 6. Multivariate logistic regression of Korean version of Beck
Depression Inventory—2

OR 95% CI p-value

Constant 0.003 <0.001

Number of deliveries 1.088 1.041-1.138 <0.001
in the last month

K-PSQI 1.496 1.193-1.877 <0.001

Adjusted for age, sex, years after the board certification, duty days
per month, working hours per week, number of deliveries in the
last month, K-PSQI, Korean version of insomnia severity index,
Korean version of Epworth Sleepiness Scale.

K-PSQI: Korean version of Pittsburg sleep quality index, OR: odds
ratio, CI: confidence interval.

Table 7. Multivariate logistic regression of Korean version of Pitts-
burg sleep quality index

OR 95% CI p-value
Constant 0.068 <0.001
K-BDI 1.156 1.090-1.227 <0.001

Adjusted for age, sex, years after the board certification, duty days
per month, working hours per week, number of deliveries in the
last month, K-BDI, Korean version of insomnia severity index,
Korean version of Epworth Sleepiness Scale.

K-BDI: Korean version of Beck Depression Inventory-2, OR: odds
ratio, CI: confidence interval.

DISCUSSION

South Korea faced a low birthrate crisis. South Korea’s total
fertility rate fell from 1.05 in 2017 to 0.98 in 2018 [19]. Moreover,
“preliminary results of birth-death statistics for 2019” stated that
South Koreas total fertility rate hit an all-time low again in 2019:
0.92 [20]. Since 2018, South Korea is the only country with a
birthrate of less than 1.0 in the OECD! 1t is a crucial issue in
South Korea, and various attempts have been made by the gov-
ernment for several years to overcome this issue. However, there
is little research on or support for obstetricians, who plays a vi-
tal role in all processes of pregnancy and delivery. Besides, be-
cause of low medical costs, high intensity, and legal disadvan-
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tages, obstetricians in South Korea are increasingly struggling
[21]. Hence, it is necessary to examine the psychiatric state of
obstetricians in South Korea.

Excessive working hours and accumulated fatigue are well
known to increase the risk of negative consequences. This study
showed the working environment of obstetricians in South Ko-
rea. The upper limit on working hours (52 hours per week) is
enforced in South Korea; however, this act does not cover medi-
cal doctors, and some obstetricians in South Korea have exces-
sive work hours. In this study, a South Korean obstetrician has
a long working time, of approximately 69 hours, although we
could not identify a causal relationship between working hours
per se and quality sleep. Japanese obstetricians work about 49
hours for women and 55 hours for men [22]. A study from the
United States reported that a third of the members of the Ameri-
can College of Obstetricians and Gynecologists had depression
[23]. Of the obstetricians who participated in this study, 27.3%
had suffered from depression at some time, 34.3% had had de-
pression the year before, and 16.5% of obstetricians were de-
pressed at the time of the study. A Japanese study reported that
8.4% of doctors specialized in obstetrics and gynecology suffer
from depression [22], and the factors related to depression are
workload, lower satisfaction with social support, and longer work-
ing hours. In this study, the average score of depression did not
reach the cut-off value, but approximately 42% of obstetricians
had clinically significant score in the depression scale. We dem-
onstrated the depression is affected by the sleep quality and the
number of deliveries, but is not affected by working hours. That
is, sleep quality is more important than the absolute number of
working hours, which suggests the psychological pressure of
delivery on the obstetrician. Conversely, poor sleep quality was
estimated at approximately 42%, of which the causal factor was
depression. The risk of depression increased by 8.8% as anoth-
er monthly delivery was performed. In addition, an increase of
one point in K-PSQI increased the risk of depression by 49.6%.
Conversely, when K-BDI increased by 1 point, the risk of poor
sleep quality increased by 15.6%. The worse the sleep quality,
and the more frequent the deliveries, the more depressed the ob-
stetrician is.

There are several limitations. First, since this is a cross-sec-
tional study, we cannot suggest a management strategy for the
depression or poor sleep quality of the obstetricians. Second, we
could not identify the direction of causality, but could only es-
timate it by comparing the magnitude of the odds ratios. How-
ever, it is clear that depression and sleep quality interact with
each other.

The pregnant woman, the baby, and the obstetrician share the
process of pregnancy and delivery. Nonetheless, there has never
been any policy for or research on obstetricians in South Korea.
To the best of our knowledge, this is the first study to investigate
the subjective psychiatric state, such as depression and sleep
status, of board-certified obstetricians in South Korea. Obstetri-



cians usually make decisions during intensive monitoring, but
sometimes a sudden need for delivery may occur. Doctors have
been tending their patients as best they could in their respective
fields. As with other majors, obstetrics also has an emergency or
treatment burden and concerns about medical disputes. The de-
pression of pregnant women is in the spotlight of obstetricians,
but the depression of obstetricians is at a blind spot. The obste-
tricians labor is related to the woman's labor. Further prospec-
tive longitudinal studies involving treatment strategy, such as
cognitive behavior therapy or antidepressant trials, would be
needed.
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