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Background: Sleep quality among medical staff affects not only their own
health but also the health of their patients. This study aimed to investigate the
sociodemographic, occupational, and personal factors associated with sleep
quality among medical staff in mainland China.

Methods: An online survey was conducted from January 10 to February 5,
2019, involving 3,684 medical staff (female: 84.9%; mean age: 31.6 £ 7.7;
age range: 18-72). Sleep quality was measured by the Chinese version of
the Pittsburgh Sleep Quality Index (C-PSQI). Sociodemographic, occupational
characteristics, and personal lifestyle factors were measured by standard
questions. Binary logistic regression analyses were used to determine the
factors associated with sleep quality.

Results: 57.9% (95% Cl: 56.3—-59.5%) of the study population experienced poor
sleep quality (C-PSQI > 5). Binary logistic regression showed that poor sleep
quality were associated with lower level of education, higher level of hospital
care, longer weekly working hours, more than 30 min of cell phone use at
bedtime, shift work (OR 1.33, 95% CI[1.12-1.58], P = 0.001), lack of regular
naps (OR 1.46, 95% ClI[1.26—-1.69], P < 0.001) and lack of routine exercise (OR
1.69, 95% Cl[1.46-1.97], P < 0.001).

Conclusions: Poor sleep quality is highly prevalent among medical staff
in mainland China. The findings indicate that appropriate strategies, such
as implementing regular breaks, regulating overtime work and vacation
interruptions, as well as developing exercise programs, relaxation training,
and stress-management programs could help improve the sleep quality of
medical staff.
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1. Introduction

Sleep is an important and necessary part of our life.
Feeling well rested and getting good quality sleep are crucial to
human productivity and health (1). Poor sleep quality can have
serious consequences, such as memory loss, impaired cognitive
processing speed, as well as an increased risk of depression and
anxiety disorders (2). Poor sleep quality has also been found
to be associated with work-related injuries or accidents (3). In
addition, people with sleep disorders report impaired quality of
life (4, 5) and are at a higher risk of all-cause mortality (6). Sleep-
disordered symptoms are highly prevalent all over the world,
with the prevalence of self-reported insomnia ranging from 12.2
to 51.0% (7-9).

Medical staff has been reported to suffer from poor sleep
due to high workload and night shift, especially in large-scale
hospitals (10, 11). According to previous reports, sleep problems
were four times more prevalent among medical staff than among
the general population (11, 12). Studies have shown that sleep
problems among healthcare professionals not only influence
their own mental and physical wellbeing, but also the health of
their patients and the quality of care they provide (13).

Several studies have reported sociodemographic and
occupational factors associated with sleep quality among
medical staff, but the findings have been inconsistent.
Kunzweiler et al. (1) found that nurses older than 50 years
experienced poor sleep quality more frequently than their
younger colleagues, while Alboghdadly et al. (14) reported
that poor sleep quality did not vary between age groups. In
addition, Yu et al. (15) found that medical staff with junior
professional titles were more likely to have poor sleep quality,
on the contrary, Hsieh et al. (16) reported that professional title
was not significantly associated with sleep quality among nurses.
Marital status is also a factor related to sleep quality and it has
been shown that people who are either married or divorced
have poorer sleep quality than those who are not married (17).
Occupational factors including shift work, work department,
professional title and workload have been found to be associated
with sleep quality among medical staff.

The association between sleep quality among medical staff
and personal habits such as exercise, napping and cell phone use
at bedtime has only been explored in a few studies to date. One
of these studies showed that exercise was effective in improving
sleep quality (18). Another recent study revealed that sleep
quality was related to napping habit (19). Siesta, also known as
afternoon sleep or midday nap is a common practice in some
Asian countries. A few studies found that daytime naps were
likely to disrupt nocturnal sleep and lead to poor sleep quality
(20) while others reported that habitual napping could improve
sleep quality (21, 22). With the widespread use of smartphones,
many people have developed the habit of using their phones
near bedtime; however, studies have shown that over-use of
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mobile phone near bedtime is one of the negative factors that can
influence sleep quality and increase the risk of daytime cognitive
impairments (23).

In mainland China, the workload of medical staff is very
high. According to the 2018 national health yearbook, 8,180
million outpatients and 240 million inpatients received services
provided by only 6.2 million doctors and 3.8 million nurses
in the year 2017 (24). The high workload, tense doctor-
patient relationship and night shift make Chinese medical staff
vulnerable to poor sleep quality and require more attention (25).
However, little information is available about sleep quality and
its associated factors of medical staff in Mainland China. What's
more, previous studies only included medical staff of one-level
hospitals and many factors mentioned above were not collected
and evaluated (26-28).

Therefore, this study aimed to investigate the sleep quality
among medical staff in mainland China and to explore its
associated factors including sociodemographic, occupational,
and personal factors (exercise, napping and smartphone use at
bedtime). To provide information for scientific management
and improvement of sleep quality.

2. Materials and methods

2.1. Study design and population

This was a cross-sectional online survey that investigated
the sleep quality among 3,684 front-line medical staff working
in different departments across various levels of hospital
care in mainland China. The survey was conducted from
January 10 to February 5, 2019. The inclusion criteria
were as follows: (i) at least 6 months experience working
in a hospital, (ii) having the ability to read Chinese
(as the survey was written in Chinese), and (iii) being
willing to take part in the survey. The exclusion criteria
were being under 18 years old and not completing the
questionnaire entirely.

2.2. Survey procedures

This online survey was conducted using a web-based
questionnaire (www.wjx.cn) through snowball convenience
sampling. 40 nurses and doctors in the Second Xiangya Hospital
of Central South University were initially invited to participate
the survey and selected as “original deliverers.” They were asked
to send the questionnaire links to their friends working in
hospitals to participate in the online survey. And the link to the
questionnaire was encouraged to spread among the respondents’
WeChat (a Chinese social media APP) groups.
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2.3. Ethical considerations

This study was conducted in accordance with the Helsinki
Declaration and Institutional Research Ethics guidelines. This
study was approved by the ethics committee of the National
Clinical Research Center of the Second Xiangya Hospital (No.
2018S007). All respondents were informed about the objectives
and aims of this study and e-informed consent was obtained
before the survey.

2.4. Measures

2.4.1. Sociodemographic characteristics and
occupational factors

Sociodemographic information, including gender, age,
marital status, and level of education (associate degree or below,
bachelor’s degree, and master’s degree or above), as well as
occupational information, including the level of hospital care
(primary, secondary, and tertiary), professional titles (junior,
mid-level, and senior), work schedule (shift or non-shift work),
weekly working hours and years of experience were collected
using a self-designed questionnaire.

2.4.2. Personal habit factors

Three aspects of habits were measured, including napping,
exercise, and smartphone use at bedtime. The napping habit was
assessed by the question: Do you have the habit of having a lunch
break or midday nap (Twice per week at least)? (29). Exercise
habit was evaluated via the question: Do you have the habit of
exercising (At least once per week, more than 30 min each time)?
(30). Both questions were defined as dichotomous questions
(Yes/No). The assessment of smartphone use at bedtime was
based on the following question: How much time do you usually
spend on your smartphone before going to bed? The multiple-
choice answers included: Zero, 0-30, 30-60, 60-120, and more

than 120 min.

2.4.3. Sleep quality

Sleep quality was assessed using the Chinese version of
the Pittsburgh Sleep Quality Index (C-PSQI, Cronbach’s o =
0.77) (31). The C-PSQI consists of 18 items to evaluate seven
aspects of sleep in the previous month, including the subject’s
sleep quality, sleep duration, sleep latency, sleep efficiency, sleep
disturbances, use of sleep medication, and daytime dysfunction
(32). The score of each component ranges from 0 to 3; the total
score is the sum of the component scores and ranges from 0 to
21, with higher scores representing lower sleep quality. Study
participants with a C-PSQI score >5 were classified as “poor
sleep quality” (26).
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2.5. Statistical analysis

All statistical analyses were performed using IBM software
SPSS V.21.0 for Windows. Differences between good and poor
sleep quality were examined by single-factor chi-square test.
Odds ratios (ORs) and 95% confidence intervals (95% CI)
were calculated to examine the association of sleep quality with
occupational, personal, and demographic factors using binary
logistic regression analysis (Forward LR). Initially, univariate
analyses were performed, with each of the potential explanatory
variables as independent variables, and sleep quality as the
dependent variable. Pre-selection for the entry of all associated
factors into the binary logistic regression model required a P-
value of <0.05 in the univariate analyses. A 5% significance level
was accepted for all tests.

3. Results

Initially, a total of 3,706 respondents took part in the
survey without any financial compensation. After removing 22
incomplete surveys, 3,684 respondents were included in the
final analysis. 556 of these professionals were males (15.09%)
and 3,128 were females (84.91%). The average age of the
participants was 31.6 & 7.7 years and the average C-PSQI
score was 8.49 £ 3.49. Poor sleep quality (C-PSQI > 5) was
recorded in 2,132 participants, accounting for 57.9% of the
study population.

Table 1 shows that sleep quality was statistically related
to age, level of education, level of hospital care, professional
title, work schedule, weekly working hours, years of experience,
profession, napping habit, exercise habit and smartphone
use at bedtime (P < 0.05). Both gender and marital status
were not statistically related to sleep quality in medical
staff (P > 0.05).

Table 2 shows that sleep quality was independently related
with age (30-39 years old, OR = 1.22, 95% CI [1.01-1.43]; >40
years old, OR = 1.36, 95% CI [1.09-1.69]), level of education
(associate degree or below, OR = 1.83, 95% CI [1.41-2.39];
bachelor’s degree, OR = 1.66, 95% CI [1.34-2.06]), level of
hospital care (secondary hospital, OR = 2.27, 95% CI [1.57-
3.23]; tertiary hospital, OR = 2.44, 95% CI [1.71-3.49]), weekly
working hours: (40-50 h/week, OR = 1.24, 95% CI [1.06-1.45];
>50 h/week, OR = 1.59, 95% CI [1.26-1.99]), smartphone use
at bedtime (30-60 min, OR = 1.48, 95% CI [1.06-2.09]; 60—
120 min, OR = 1.83, 95% CI [1.26-2.64], >120 min, OR = 1.75,
95% CI [1.18-2.59]), shift work (OR = 1.33, 95% CI [1.12-
1.58]), lack of regular napping (OR = 1.46, 95% CI [1.26-1.69]),
and absence of exercise habit (OR = 1.69, 95% CI [1.46-1.97]).
In other words, the risk factors for poor sleep quality in medical
staff were a lower level of education, higher level of hospital
care, longer weekly working hours, shift work, lack of regular
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TABLE 1 Distribution of good and poor sleep quality by sociodemographic, occupational, and personal variables.

Variables Sample size With good sleep quality  With poor sleep quality Statistics
(n = 3,684) (n=1,552) (n=2,132)
N (%) N (%) N (%) P
Gender
Male 556 (15.1) 1,299 (41.5) 1,829 (58.5)
Female 3,128 (84.9) 253 (45.5) 303 (54.5) 3.060 0.085
Age group (years)
<30 1,780 (48.3) 731 (41.1) 1,049 (58.9)
30-39 1,306 (35.5) 536 (41.0) 770 (58.9)
>40 598 (16.2) 285 (47.7) 313 (52.3) 8.957 0.011
Marital status
Married 2,423 (65.8) 1,027 (42.4) 1,396 (57.6)
Unmarried 1,261 (34.2) 525 (41.6) 736 (58.4) 0.192 0.673
Level of education
Associate degree or below 786 (21.3) 310(39.4) 476 (60.6)
Bachelor’s degree 2,461 (66.8) 1,006 (40.9) 1,455 (59.1)
Master’s degree or above 437 (11.9) 236 (54.0) 201 (46.0) 29.190 <0.001
Level of hospital care
Tertiary hospital 2,541 (68.9) 1,063 (41.8) 1,478 (58.2)
Secondary hospital 987 (26.8) 389 (39.4) 598 (60.6)
Primary/community hospital 156 (4.2) 100 (64.1) 56 (35.9) 33.973 <0.001
Professional title
Senior 394 (10.7) 191 (48.5) 203 (51.5)
Mid-level 1,021 (27.7) 459 (44.9) 562 (55.0)
Junior 2,269 (61.6) 902 (39.8) 1,637 (60.3) 15.112 0.001
Work schedule
Non-shift 984 (26.7) 505 (51.3) 479 (48.7)
Shift 2,700 (73.3) 1,047 (38.8) 1,653 (61.2) 46.540 <0.001
Weekly working hours
>50h 532 (14.4) 190 (35.7) 342 (64.3)
40-50h 2,140 (58.1) 885 (41.4) 1,255 (58.6)
<40h 1,012 (27.5) 477 (47.1) 535 (52.9) 19.904 <0.001
Years of experience
<5 1,382 (37.5) 588 (42.6) 794 (57.5)
6-10 1,054 (28.6) 399 (37.9) 655 (62.1)
11-20 766 (20.8) 326 (42.6) 440 (57.4)
>20 482 (13.1) 239 (49.6) 243 (50.4) 19.042 <0.001
Profession
Nurse 2,750 (74.7) 1,119 (40.7) 1,631 (59.3)
Physician 934 (25.3) 433 (46.4) 501 (53.6) 9.190 0.003
(Continued)
Frontiers in Public Health 04 frontiersin.org
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TABLE 1 (Continued)

Variables Sample size With good sleep quality  With poor sleep quality Statistics
(n = 3,684) (n = 1,552) (n=2,132)

N (%) N (%) N (%) P

Exercise habit

No 2,546 (69.1) 946 (37.2) 1,600 (62.8)

Yes 1,138 (30.9) 606 (53.3) 532 (46.7) 83.565 <0.001

Regular napping

Yes 2,222 (60.3) 1,049 (47.2) 1,173 (52.8)

No 1,462 (39.7) 503 (34.4) 959 (65.6) 59.303 <0.001

Bedtime phone use time

0 174 (4.7) 90 (51.7) 84 (48.3)
<30 min 1,731 (46.9) 805 (46.5) 926 (53.5)
30-60 min 949 (25.8) 373 (39.3) 576 (60.7)
60-120 min 487 (13.2) 165 (33.9) 322 (66.1)
>120 min 343 (9.3) 119 (34.7) 224 (65.3) 44.638 <0.001

TABLE 2 Binary logistic regression analysis of factors associated with poor sleep quality among medical staff.

The factors B SE Wald P OR (95% Cl)
Age group <30 9.801 Ref
30-39 0.199 0.080 6.148 0.013 1.22 (1.04-1.43)
>40 0.306 0.112 7.409 0.006 1.36 (1.09-1.69)
Level of education Master’s degree or above 23.813 Ref
Associate degree or below 0.607 0.135 20.340 <0.001 1.83 (1.41-2.39)
Bachelor’s degree 0.505 0.110 21.017 <0.001 1.66 (1.34-2.06)
Level of hospital care Primary/community hospital 24.020 Ref
Secondary hospital 0.819 0.186 19.321 <0.001 2.27 (1.57-3.23)
Tertiary hospital 0.894 0.182 24.019 <0.001 2.44 (1.71-3.49)
Weekly working hours <40h 16.856 Ref
40-50h 0.217 0.079 7.468 0.006 1.24 (1.06-1.45)
>50h 0.462 0.116 15.853 <0.001 1.59 (1.26-1.99)
Bedtime phone use time 0 29.076 Ref
<30 min 0.136 0.166 0.677 0.410 1.15 (0.83-1.59)
30-60 min 0.395 0.173 5.193 0.022 1.48 (1.06-2.09)
60-120 min 0.602 0.187 10.336 0.001 1.83 (1.26-2.64)
>120 min 0.559 0.199 7.880 0.005 1.75 (1.18-2.59)
Shift work 0.282 0.087 10.466 0.001 1.33 (1.12-1.58)
Lack of routine exercise 0.527 0.077 46.463 <0.001 1.69 (1.46-1.97)
Lack of regular napping 0.377 0.074 25.815 <0.001 1.46 (1.26-1.69)

B, regression coefficient; SE, standard errors of regression coefficient.
The modified Hosmer-Lemeshow goodness-of-fit x? test statistics was 2.80 (P = 0.946).
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napping, lack of physical exercise and more than 30 min of
smartphone use at bedtime.

4. Discussion

Our finding that 57.9% of the participants reported
poor sleep quality is broadly consistent with the pooled
prevalence (61.0%) of poor sleep quality among Chinese
medical staff reported in a previous Meta-analysis of 53
studies (11).

Our study revealed that medical staff below 40 years of age
and those without a master’s degree or above suffered more
frequently from poor sleep quality. These results were consistent
with the findings of previous studies (33, 34). Considering this
finding, it could be inferred that medical staff in mainland China
with lower levels of education and younger ages are more likely
to take up additional clinical work and night shifts in order
to gain experience and refine the skill sets required in their
specialties. In addition, they experience higher levels of pressure
in the context of application for professional promotion, which
makes them more vulnerable to sleep disturbances. Therefore,
their sleep quality and psychological health issues deserve
more attention.

Occupational factors including higher levels of hospital care,
longer weekly working hours and shift work, which all reflect a
heavy workload, were found to be significantly associated with
poor sleep quality. Most patients treated in tertiary hospitals
in China suffer from critical or serious illnesses or undergo
major surgeries. Therefore, for medical staff in tertiary hospitals,
staying up-to-date on advanced medical knowledge and clinical
skills are essential, which may result in higher level of stress and
lead to poor sleep quality (16). Various studies in the past have
reported the association between shift work and negative health
consequences such as heightened fatigue, anxiety, and poor sleep
quality (16, 35, 36). Although shift work is unavoidable for
medical staff, some measures could be taken on an individual
and institutional level to improve sleep quality.

Maintaining good personal habits and leading a healthy
lifestyle help to improve sleep quality and general wellbeing. Our
study revealed that personal habits including napping, exercise
and smartphone use at bedtime were significant associated
factors for sleep quality among medical staff. Several studies have
shown that a nap of <30 min during lunch break could restore
wakefulness and promote work performance (21, 37). In their
study, Zhan et al. (33) found that frontline nurses without the
habit of napping were more vulnerable to insomnia. However, in
China, doctors and nurses are busy dealing with routine clinical
work during the daytime and even too busy to have lunch, let
alone a nap. Therefore, hospitals could set up strategies such
as the implementation of regular mandatory breaks for clinical
doctors and nurses as a short nap is helpful for regaining energy
as well as improving sleep quality and work performance.
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Physical exercise, an economical and non-pharmacological
intervention, which is available to a vast majority of people, was
found to be an effective approach for improving sleep quality
(18, 38). This finding of our study was consistent with previous
studies. However, no more than one-third of participants in
this study were found to have regular exercise habit. Nurses
and doctors as healthcare providers are expected to care more
about their own health, and lead a healthy lifestyle; however,
the low rate of exercise habit may result from a busy work
schedule and shortage of fitness equipment in the hospital
setting. Labor unions of hospitals can help overcome this
challenge by advocating for more workout spaces, organizing
regular physical activities, and setting up sports curriculums for
healthcare workers. Moreover, medical staff should develop the
habit of doing regular exercise to improve their own sleep quality
and act as an example for their patients.

In our study, more than 30min of smartphone use at
bedtime was associated with poor sleep quality. Liese et al.
(39) also found that bedtime mobile phone use predicted
a delayed rise time, increased fatigue and higher insomnia
score. Three mechanisms could explain how smartphone use
at bedtime might influence sleep quality. First, the secretion
of melatonin will be suppressed by the light from cell phone
screens, delaying sleep onset, and disrupting the circadian
rhythm (40, 41). Second, smartphone use at bedtime is an
unstructured leisure activity and has no fixed start or endpoint,
especially when done later in the day or as part of a bedtime
routine, which can lead to symptoms of circadian rhythm
sleep-wake disorders (42). Third, exposure to sexual or violent
content in media may cause fright, arousal, or stress reactions
(43). This stimulation may be associated with difficulties in
falling asleep or poor sleep quality. A randomized pilot trial
found that restricting phone use at bedtime was effective in
reducing sleep latency, increasing sleep duration, reducing pre-
sleep arousal and improving positive affect and working memory
(44). Therefore, healthcare professionals should try to restrict
bedtime phone use to improve their sleep quality.

4.1. Limitations

There are some limitations to this study. First, this study
includes the use of cross-sectional data and self-report measures.
Although there are theoretically sound reasons to assume that
the above-mentioned factors could affect the sleep quality of
medical staff, no solid conclusion regarding causal relationships
can be made from the data derived from this cross-sectional
study. Second, this study was an online cross-sectional survey,
although 3,684 medical staff responded, the sample was small
compared to the large population of medical staff in mainland
China. Therefore, the sample has limited representativeness, and
the prevalence of poor sleep quality measured in this study
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cannot fully represent the current status of sleep quality among
Chinese medical staff.

5. Conclusion

This study shows that the overall rate of poor sleep quality
among medical staff in mainland China is high. The associated
factors for poor sleep quality were a lower level of education,
higher level of hospital care, longer weekly working hours,
shift work, lack of regular napping or routine exercise and
more than 30 min of smartphone use at bedtime. A change
in hospital policies coupled with individual efforts are crucial
to improve sleep quality among medical staff through the
management of the associated risk factors. Our study indicates
that strategies such as the implementation of regular break
times, the reduction of excessive overtime work, the regulation
of vacation interruptions, and the establishment of exercise
programs as well as relaxation and stress-management training
could be developed to improve sleep quality and promote
overall wellbeing among medical staff. In addition, medical staff
themselves are expected to maintain healthy lifestyle habits.
Sleep quality should be included on the list of objectives of health
promotion as it is an important contributor to both the general
health and workplace performance of medical staff.
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