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Abstract

in China, and to explore associated factors.

with reported short sleep duration.

Objectives: To investigate the sleep duration and level of satisfaction among physicians in tertiary public hospitals

Methods: A national online cross-sectional survey was conducted. Totally 20,786 physicians from 136 hospitals
participated in the survey. Data were collected using an online self-reported questionnaire. Descriptive and logistic
regression statistics were performed using the STATA software.

Results: The mean total sleep duration was 6.37 + 0.87 h. Of all participants, 61.06% (n=12,691) reported short
sleep duration (less than 7 h per day). 46.97% (n = 9764) were not satisfied with their sleep. An older age and job-
related factors (longer working hours per week, specialty including internal medicine, Ob/GYN and emergency
medicine, working more night shifts, heavier workload, and working in East China) were significantly associated

Conclusions: The majority of physicians in Chinese public hospitals experienced insufficient sleep duration.
Changes are required to improve the wellbeing of physicians and patient outcomes.
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Introduction

Sufficient sleep is crucial to human health, and it has
been recommended that adults aged 18—60 years should
have no less than 7 h of sleep per night to maintain opti-
mal health [1]. Short sleep duration (defined as less than
7h of sleep per night) has been linked to multiple ad-
verse health outcomes [2]. Meanwhile, sleep insuffi-
ciency also impairs people’s cognitive performance, and
increases the risk of performance errors, such as trans-
portation accidents [3].
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In general, physicians with short sleep durations are
more likely to have poor health conditions, increased al-
cohol and medication use, and serious medical errors [4,
5]. Therefore, it is important to allow sufficient sleep in
physicians to ensure their wellbeing and patients’ well-
being and safety.

The reported sleep duration and satisfaction in physi-
cians vary widely in different countries and different
samples. According to the National Health Interview
Survey (NHIS) in the US, which consisted of a series of
cross-sectional national surveys, the prevalence of short
sleep duration (less than 7 h/night) was between 29 and
31% in physicians of different specialties [6]. In the
survey of Behavioral Risk Factor Surveillance System
(BRESS), 39.7% of American healthcare practitioners
slept less than 7h per day [7]. In Japan, Wada et al.
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surveyed 3369 physicians by mail and found that 87.23%
of them slept less than 7h for days not working over-
night [8].

To the best knowledge of the authors, there have
been no national surveys focusing on this topic in
China. According to the China Sub-optimal Health
Survey (CSHS), which included 18,631 participants,
the average sleep duration for professionals was
7.87 +1.08 h per day [9].

Our study was set to collect data on sleep duration
and satisfaction of physicians working in tertiary public
hospitals in China. We also collected demographic and
work-related data and examined the associations be-
tween sleep, especially short sleep duration.

Materials and methods

Study design and samples

The study was part of China’s Healthcare Improvement
Initiative Survey in 2017, which was sponsored by the
National Health Commission of China. The objectives of
the survey were to improve healthcare quality and
satisfaction of patients and medical staff in tertiary pub-
lic hospitals. The study was conducted on December
18-31, 2017. The study recruited 136 tertiary public
hospitals across 31 provinces in mainland China [10].
These hospitals accounted for 6.45% of all the tertiary
hospitals, delivered 12.28% of the inpatient care among
tertiary hospitals, 10.90% of all physicians in tertiary hos-
pitals [11]. In the Chinese healthcare system, tertiary
hospitals play a critical role. Based on their employee’s
ID codes on the hospital staff lists, physicians were sam-
pled through a systematic sampling method in each par-
ticipating hospital. We invited 167 physicians from each
hospital to participate. The project was conducted an-
onymously through WeChat, a widely used social media
application in mainland China.

Measures

Sleep duration was evaluated using a self-report item.
“How many hours do you sleep every night on average?”
We also assessed the satisfaction on sleep duration (1 =
very dissatisfied, 3 =neutral, 5=very satisfied) and
workload (1 = very mild, 3 = neutral, 5 = very heavy), with
a 5-point Likert scale. The Cronbach’s Alpha Coefficient
was 0.73 for these items.

Additionally, we collected participants’ sociodemo-
graphic data, including age, sex, marital status, the num-
ber of children, educational level, as well as job-related
factors, including their department, having an adminis-
tration position or not, the frequency of night shift,
working days and working hours per week, hospital type
and regions of the hospital.
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Statistical analysis

Descriptive analyses were conducted for the variables.
The item of sleep hours was a continuous variable. Ac-
cording to the cut-off point, 7 h per day, physicians were
divided into two groups, short sleep duration group or
others.

We used the multiple logistic regression to explore the
relationship between short sleep duration and related
factors. Stata 15 (StataCorpLP, College Station, TX,
USA) was used for these statistical analyses. All of the
tests were two-sided, and the statistical significance was
defined as p < 0.05.

Results

Description of sample characteristics and related factors
After removing 974 participants with incomplete data,
20,786 physicians were included in the analysis. The re-
sponse rate was 95.52%. Their sociodemographic charac-
teristics were shown in Table 1.

Most physicians reported that the workload was heavy
or very heavy. They reported to have worked 5.76 £ 0.71
days and 51.05 + 19.36 h per week, and 69.60% of them
worked longer than 44 h per week, the limit set by the
Labor Law of China [12].

Description of sleep duration and satisfaction

The average sleep duration of physicians was 6.37 + 0.87
h per day. 61.06% of physicians reported that they slept
less than 7 h per day, or short sleep duration. 11.87% re-
ported less than 6h of sleep and 1.27% reported less
than 5 h of sleep.

46.97% of physicians were dissatisfied or very dissatis-
fied with their sleep duration. Among the physicians
with short sleep duration, 63.32% of them were dissatis-
fied or very dissatisfied with their sleep duration.

Logistic regression analysis of short sleep duration and
associated factors

The multivariate logistic regression model showed that
both age and job-related factors (working hours per
week, department, number of night shifts, workload, and
region) were significantly associated with short sleep
duration (see Table 2).

Using the age group of age 29 or younger as a
reference, older age groups were more likely to report a
short sleep duration. Specifically, OR =1.31 in 30-39
years group (p< 0.001), OR=1.65 in 40-49 years
group(p < 0.001), and OR=1.90 in =250years group
(p < 0.001) respectively.

Longer working hours were also significantly associ-
ated with short sleep duration. One hour increase each
week was associated with 1% increase in the likelihood
to have a short sleep duration in physicians (OR =1.01,
p< 0.001). Compared to general surgery subspecialty
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Table 1 Characteristics of participants (N = 20,786)
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Table 1 Characteristics of participants (N = 20,786) (Continued)

Frequency Percentage Frequency Percentage
(%) (%)

Sex Workload
Male 9056 43.57 Very heavy/Heavy 12,794 61.55
Female 11,730 56.43 Moderate 6611 31.80

Age (year) Very mild/Mild 1381 6.64
< =29 3711 17.85 ?In China, medical school graduates are awarded with a bachelor degree of

medicine (similar to European and Russian system). Some obtained an
30-39 10,383 4995 master’s or doctorate degree in addition to their medical degree
40-49 4633 2229 PIncluding Tradit.ion.al Chinese Medicine department, rehabilitation
department, geriatrics department, etc.
> =50 2059 991 “Including reproductive department, plastic surgery department,
. ophthalmology department, etc.

Marital status 9Mainly Maternal and Child Health Hospitals
Not married 3643 1753
Married 16,658 80.14
Divorced or separated 485 -~ Table 2 Logistic regression analysis of short sleep duration
) Odds 95.0% ClI 95.0% ClI

Children Ratio  (Lower) (Upper)
None 6085 29.27 Male (ref. female) 0.95 0.89 1.09
One child 12,162 5851 Age (ref. < 29)

More than one 2539 12.21 30-39 131" 1.9 144

Educational level® 40-49 165% 147 186
Bachelor of Mecicine 5952 28.64 250 190" 165 220
Additional Master's or doctorate degree 14,834 7137 Marital status (ref. not married)

Department Married 094 084 1.05
General medicine 4878 2347 Divorced or separated 1.18 0.95 148
General surgery 3151 15.16 Children (ref. None)

Gynecology and obstetrics 2940 14.14 One 0.99 089 109
General pediatrics 1762 848 More than one 1.06 094 1.20
Emergency medicine 696 335 Educational level (ref. Bachelor's degree) 1.03 0.96 1.10
. Working h k 1.01%* 1.01 1.01
Internal medicine subspecialty® 3756 18.07 oriang fours perwee
Department (ref. General surgery subspecialt
General surgery subspecialty 3603 17.33 P ( gew P 2
o . = General medicine 1.22*% 1.10 1.34
Administration position
General surgery 1.10 098 1.23
Yes 2568 12.35
Gynecology and obstetrics 1.12% 1.01 1.25
No 18,218 87.65
General pediatrics 1.06 0.93 1.20

Night shift per month .

Emergency medicine 1.21% 1.01 146
0-4 times 11,812 56.83 . .

Internal medicine subspecialty 0.99 0.89 1.09
>4 times 8974 4317 Administration position (ref. No) 1.00 0.90 1.10

Hospital type Night shift per month (ref. 0-4 times) 131 123 140
General 8754 4211 Workload (ref. Mild level)

Traditional Chinese Medicine 5214 25.08 Moderate 183 162 208
. d
Other special types 6818 32.80 Heavy level 373% 330 422
Region Hospital type (ref. General)
East China 8028 3862 Traditional Chinese Medicine 102 095 1.10
Middle China 5385 2591 Other special types 1.04 0.96 112
West China 7373 3547 Region (ref. West China)
East China 1.14%* 1.07 123
Middle China 0.92% 0.85 0.99

*p < 0.05, **p < 0.001
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department, physicians in general medicine department,
OB/GYN, emergency medicine department, were all
more likely to have short sleep duration (OR=1.22,
p< 005 OR=1.12, p< 0.05; OR=1.21, p< 0.05; re-
spectively). Comparing with those working 0—4 night
shifts per month, physicians who had more than 4 night
shifts every month were more likely to have short sleep
duration (OR=1.31, p< 0.001). Physicians reported to
have moderate workload or heavy/very heavy workload,
were significantly to have short sleep duration, when
compared to mild/very mild workload (OR=1.83,
p < 0.001; OR =3.73, p < 0.001; respectively). Meanwhile,
physicians in East China were more likely to have a
short sleep duration than those in west China (OR =
1.14, p < 0.001); while physicians in Central China were
less likely to have a short sleep duration than these in
west China (OR =0.92, p < 0.05).

Discussion

To our best knowledge, this study was the first one to
report sleep duration, level of satisfaction, and short
sleep duration prevalence in Chinese physicians within a
large national sample. We found that more than 60% of
physicians reported they slept less than 7h per day.
Meanwhile, nearly half of physicians were not satisfied
with their sleep duration. These findings are concerning
and of importance to hospital administrators and policy
makers. Furthermore, we found age and some job-
related factors were associated with short sleep duration,
which was in line with previous findings [13].

The high prevalence of insufficient sleep in Chinese
physicians was similar in other Asian countries. For ex-
ample, 87.23% of Japanese physicians slept less than 7 h
per day [8]. Meanwhile, only 29-39.7% of American
physicians slept less than 7h per day [6, 7]. This gap
might be partly due to the differences in workload, as
the workload was a significant influence factor for sleep
duration in physicians [14]. In this survey, more than
half of the participants reported a high workload. Ac-
cording to another study, the workload of Chinese physi-
cians increased dramatically from 1998 to 2016 [15]. At
the same time, in Asian countries, the extra work hours
in hospitals generally were not paid, so hospitals were
motivated to add more workload [16]. As a result, Asian
physicians have to endure heavy workload and long
work hours, and often at the expense of their sleep.
Comparatively, in recent decades, the working hours of
all American physicians have steadily decreased [17].

A few limitations of this study need to be acknowl-
edged here. First, this was a cross-sectional study, which
can not reveal the cause of the short sleep duration. Sec-
ond, we used self-reporting data of sleep duration, in-
stead of sleep diary recordings. And we did not study
their quality of sleep. Therefore recall bias cannot be
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ruled out. Third, the sample was from tertiary public
hospitals, so the findings may not be generalizable to all
physicians in China, especially those working in rural
areas.

In summary, the prevalence of short sleep duration in
Chinese physicians was high and nearly half participants
were not satisfied with their sleep. Hospital administra-
tors and policymakers need to be aware of this import-
ant issue and changes are required to improve the
wellbeing of physicians and patient outcomes.
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