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Due to the high infectivity and long incubation period of new coronary pneumonia virus (Li et al.
2020; Rothe et al. 2020), COVID-19 has evolved into a global pandemic, and more cases and
isolation measures appear in the news. Since China first reported COVID-19 in December 2019, as
of May 11, 2020, a total of 234 countries and regions have reported 234,073 confirmed cases and
9840 deaths. Although various measures have been taken globally to combat new coronary
pneumonia for more than 5 months, the number of confirmed cases and deaths worldwide is still
increasing dramatically. COVID-19 poses a huge challenge to public health worldwide (Pan et al.
2020) and has caused serious and widespread negative effects on human beings (Lin 2020; Ahorsu
et al. 2020). The uncertainty and lowpredictability ofCOVID-19 not only threaten people’s physical
health, but also affect people’s mental health, especially emotional, stress, and sleep problems
(Rothe et al. 2020)

COVID-19 is mainly spread through droplets, aerosols, etc. Therefore, the closer you are to the
diagnosed patient, the more likely people are to be infected. People are required to stop work,
suspend school, stop production, and restrict travel, so as to reduce the chance of exposure to
COVID-19 patients. However, this isolation will also have a negative impact on people’s mental
health. But relative to COVID-19’s direct physical and mental harm, isolation is still a good choice.
But what about nurses on the frontline? Nurses who test and treat patients with COVID-19 have a
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higher risk of exposure than the general public and bear a huge mental burden. During COVID-19,
nurses and other medical staff were mainly affected by the following aspects. First, COVID-19 is
highly contagious. Many of the earliest medical workers in China who were exposed to COVID-19
were infected with COVID-19. It is reported that approximately 3000 medical personnel in China
are infected with COVID-19, 40% of which are infected in hospitals. At least 2629 health workers
are infected in Italy, accounting for 8.3% of the total cases (Aljazeera 2020). Other countries have
also reported many cases of nosocomial infections. The increasing number of cases increases the
pressure and worries of medical staff (Lai et al. 2020; Adams and Walls 2020; Kushal et al. 2018;
Chan-Yeung 2004), bringing them great mental pressure. They will worry about whether they will
be infected and whether they will continue to infect their colleagues and family members. Second is
the heavy workload. In an increasingly burdened medical system, excessive stress can cause job
burnout.Work-related stress, includingmultiple clinical activities, depression in the face of countless
deaths, prolongedwork shifts, and themost diverse unknown factors, is a potential cause of concern
for health professionals. Heavy workload is an important indicator of mental fatigue (Adams and
Walls 2020; Kushal et al. 2018). Weekly long hours of work during COVID-19 increase new stress
(Huang et al. 2020; Eddy et al. 2020; Wu et al. 2020), which may be related to fear of infection and
excessive physical exertion. If you cannot relax for a long time, the nurse is easily burnout (Liu and
Aungsuroch 2019). Nurse burnout is closely related to the physical and mental health of nurses. In
addition, the relationship between the nurse and the patient, and the social support of family and
friends are also important factors that affect the nurse’s mental health. Social support has been found
to relieve individual psychological problems (Su et al., 2015). Therefore, the increase in the number
of diagnosed and suspected cases, the increase in workload, the consumption of personal protective
equipment, the patient’s mistrust, and the lack of social support may increase the psychological
burden of nurses, causing problems such as anxiety, depression, and sleep disorders (The State
Council of China 2020, Lai et al. 2020, Lee et al. 2007)

Previous studies have investigated the sleep status and influencing factors of first-
line nurses during COVID-19. It was found that the sleep status of first-line medical
staff was affected by COVID-19 to varying degrees. The level of social support of
medical staff is significantly related to sleep quality, and stress level has a negative
impact on sleep quality (Xiao, Zhang, Kong, Li, and Yang). However, as far as we
know, no studies have investigated the sleep quality of nurses in “Fangcang” hospitals
during the COVID-19 epidemic. “Fangcang” hospital is a new “cabin of life” for the
centralized treatment of mild patients with COVID-19. Due to the limited capacity of
specialized hospitals during the outbreak of the COVID-19, China took the lead in
adopting “Fangcang” hospitals to treat mild patients. A total of 15 “Fangcang”
hospitals have been put into use in China and have treated 12,000 mild patients.
With China’s creative use of large-scale shelter hospitals to prevent and control the
epidemic, good results have been achieved. Russia, Britain, Italy, Iran, Serbia, and
other countries have learned from Chinese experience and established “Fangcang”
hospitals. The nurses in the “Fangcang” hospital have a new role. There may be
differences in their sleep status and stress levels with other first-line nurses. Therefore,
our research attempts to explore the sleep quality and its influencing factors of nurses
in Chinese “Fangcang” hospitals, in order to provide support for the intervention on
the sleep quality of nurses in “Fangcang” hospitals around the world.
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Objective and Methods

Study Population and Sample

The nurses of 15 “Fangcang” hospitals were selected as the participants of the survey in
Wuhan, China. The snowball sampling method was used to invite subjects. An initial set of
invitees (30 participants) was chosen to ensure a broad representation of age, gender, and
hospital. This group of invitees forwarded the questionnaire to ten of their colleagues or friends
who they deemed suitable for the survey, and the second group forwarded the questionnaire in
the same way. A total of 966 valid questionnaires were received through online surveys. There
were 85 males and 881 females; the average age was 31.92 ± 5.89 years old. The question-
naires were anonymous to ensure the confidentiality and reliability of data.

Rating Instruments

The demographic characteristic questionnaire includes content such as gender, age, working
years, technical titles, the original department, and the number of patients. In addition, we used
a 4-point scoring system to focus on investigating the trust of patients (Do you think the
patients trust you in the “Fangcang” hospital?) and the support of family (Does your family
support you in supporting Wuhan against COVID-19?) in nurse’s self-evaluation: 0 = distrust/
nonsupport, 1 = low trust/low support, 2 =medium trust/medium support, 3 = high trust/high
support. In this study, no nurses chose “distrust and nonsupport”.

The sleep quality of nurses was measured by using the Pittsburgh Sleep Quality Index
(PSQI; Buysse et al. 1989), and the international guidelines regarding cross-cultural adaptation
were used to translate the PSQI into Chinese. The scale was used to measure sleep quality and
sleep disturbances in the past month, which comprised seven dimensions consisting of 19
items, including sleep quality, sleep duration, sleep latency, sleep efficiency, sleep distur-
bances, use of sleep medications, and daytime dysfunction. Each dimension was scored from 0
to 3, and the total score, which was the sum of the scores from each dimension, ranged from 0
to 20. A higher score indicated lower sleep quality (Carpenter and Andrykowski 1998). In this
study, Cronbach’s alpha for internal consistency of the scale was 0.83.

Stress was measured by using the Perceived Stress Scale, Chinese version (CPSS) (Yang
et al. 2009; Cohen et al. 1983), which has been used extensively in prior research on stress in
Chinese populations (Yang and Huang 2003). This scale comprised 14 items that addressed
perceptions of stress during the month prior to the survey, which includes two dimensions of
loss of control and tension, a total of 14 items. Each dimension was scored from 1 to 5, and the
total score, which was the sum of the scores from each dimension, ranged from 14 to 70. A
higher score indicated higher stress perceived. In this study, Cronbach’s alpha for internal
consistency of the scale was 0.82.

Data Analysis

All the statistical analyses were performed with IBM SPSS Statistics 21.0, with a two-tailed
probability value of < 0.05 considered to be statistically significant. The t-test was used to test
group differences of continuous variables. Correlation of continuous variables was detected
using Pearson’s correlation analysis. Hierarchical multiple regression was applied to examine
sleep quality and influencing factors of nurses in “Fangcang” hospital.
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Ethical Considerations

The ethics committee of Wannan Medical College approved this study. All participants
voluntarily gave their informed consent to participate in the study after being informed about
the purpose of the study. The procedures of this study complied with the provisions of the
Declaration of Helsinki regarding research on Human participants.

Results

Sleep Quality of Nurses in “Fangcang” Hospital

It was found that the average PSQI of nurses in “Fangcang” hospitals was 6.77.
40.6% of nurses had a PSQI score between 1 and 5, 44.2% of nurses with 6–10
points, 12.6% with 11–15 points, and 2.6% with 16–20 points. In general, the sleep
quality of nurses in the “Fangcang” hospital is moderate. The results of a general
demographic survey on the sleep quality of nurses in the “Fangcang” hospital are
shown in Table 1. The study found that the sleep quality of nurses in “Fangcang”
hospitals differed significantly in terms of working years (F = 5.21, p = 0.001), tech-
nical titles (F = 6.25, p = 0.002), number of patients (F = 4.68, p = 0.003), family’s
support (F = 3.56, p = 0.029), and patient trust (F = 7.33, p = 0.001). Multiple compar-
ison (LSD) found that the sleep quality of nurses who worked for more than 16 years
was significantly worse than that of nurses who worked for 5–10 years and within
5 years (ps < 0.01). The sleep quality of supervisor nurse is significantly worse than
that of nurse practitioner and licensed practical nurses (ps < 0.01). The sleep quality of
nurses with high-level family’s support is significantly better than that of nurses with
low-level and medium-level family’s support (ps < 0.05). The sleep quality of nurses
with high-level patient’s trust is significantly better than nurses with low-level and
medium-level patient’s trust (ps < 0.01). The sleep quality of nurses with 31–40 and
more than 40 patients was significantly worse than that of nurses with less than 30
patients (ps < 0.05). No significant differences were found in the sleep quality of
nurses in terms of education, department, and gender (ps > 0.05).

Correlations among Continuous Variables

Correlation analysis of working years, patient trust, family’s support, number of responsible
patients, stress perception, and sleep quality. Pearson’s correlation analysis showed that sleep
disturbances were significantly positively correlated with working years, number of patients,
and stress perception (ps < 0.01). Sleep disturbances were significantly negatively correlated
with patient trust and family’s support (ps < 0.01). Stress perception was significantly nega-
tively correlated with patient’s trust and family’s support (ps < 0.001), and stress perception
was significantly positively correlated with gender (ps < 0.01). See Table 2.

Hierarchical Regression Analyses

Using the method of stepwise regression analysis, we discussed the prediction of
PSQI score by gender, working years, number of patients, patient’s trust, family’s
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support, and stress perception, see Table 3. The results found that working years and
the number of patients positively predicted the nurse’s PSQI score, and patient’s trust
can significantly negatively predict the nurse’s PSQI score. Family’s support has no
predictive effect on the nurse’s PSQI score. After adding the variable of stress
perception, it was found that stress perception has a significant positive predictive
effect on the nurse’s PSQI score. At this time, the predictive effect of patient’s trust
on the nurse’s PSQI score disappears. This shows that stress perception may be an
intermediary factor between patient’s trust and sleep quality. Further stratified regres-
sion analysis of pressure perception is shown in Table 4. It was found that both
patient’s trust and family’s support negatively predicted nurses’ pressure perception.
This indicates that stress perception acts as a complete mediator between patient’s
trust and sleep quality.

Table 1 Demographic characteristics of the study subjects (N = 966) and univariate analysis for the factors
related to the level of sleep quality

Variable Number of subjects
n (%)

PSQI

Mean ± SD F/t p

Working years < 5 206 (21.3%) 6.16 ± 3.43 5.208 .001
6–10 352 (36.4%) 6.57 ± 3.60
11–15 221 (22.8%) 7.00 ± 3.62
> 16 187 (19.5%) 7.52 ± 4.00

Education background Junior college or below 230 (23.8%) 6.50 ± 3.57 −1.237 .216
College or above 736 (76.2%) 6.85 ± 3.71

Original department Infection-related departments 341 (35.3%) 6.56 ± 3.44 −1.287 .198
Others 625 (64.7%) 6.88 ± 3.79

Technical titles Licensed practical nurses 137 (14.2%) 6.09 ± 3.35 6.251 .002
Nurse practitioner 458 (47.4%) 6.57 ± 3.68
Supervisor nurse 371 (38.4%) 7.25 ± 3.73

Gender Male 85 (8.7%) 6.34 ± 3.73 − 1.116 .265
Female 881 (91.3%) 6.81 ± 3.67

Support degree Low 59 (6.1%) 7.56 ± 3.80 3.556 .029
Medium 349 (36.1%) 7.03 ± 3.65
High 558 (57.8%) 6.52 ± 3.66

Trust degree Low 49 (5.1%) 7.92 ± 4.69 7.326 .001
Medium 535 (55.4%) 7.02 ± 3.68
High 382 (39.5%) 6.26 ± 3.45

Number of patients < 20 230 (23.8%) 6.36 ± 3.53 4.680 .003
21–30 338 (35.0%) 6.43 ± 3.40
31–40 153 (15.8%) 7.29 ± 3.79
> 40 245 (25.4%) 7.29 ± 4.00

Table 2 Correlations among sleep quality, stress perception, and related variables

Variable Mean ± SD 1 2 3 4 5 6

1 Working years 2.40 ± 1.03 1
2 Trust degree 2.34 ± 0.57 0.063 1
3 Support degree 2.52 ± 0.61 0.064* 0.285*** 1
4 Number of patients 3.43 ± 1.11 0.012 − 0.038 − 0.003 1
5 CPSS 33.49 ± 7.82 − 0.062 − 0.274*** − 0.228*** 0.039 1
6 PSQI 6.77 ± 3.68 0.120*** − 0.123*** − 0.087** 0.110** 0.348*** 1

Note: *p < 0.05, **p < 0.01, ***p < 0.001
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Discussion

Current Status of Sleep Quality of Nurses in “Fangcang” Hospital

Frontline medical staff, especially those in Wuhan, have close contact with COVID-19-
infected persons. It is often reported that they are subjected to excessive workload, isolation,
and discrimination (Kang et al. 2020). Therefore, they are prone to physical fatigue, fear,
emotional disorders, and sleep problems. A recent study involving 1563 health professionals
found that 36.1% reported sleep disorders (Liu et al. 2020). However, our research found that
the sleep quality of nurses in the “Fangcang” hospital was better than that of the study. This
study found that the average PSQI score of nurses at the “Fangcang” hospital in the most
severely affected area in China was 6.77. Nurses with poor and very poor sleep quality only
accounted for 12.6% and 2.6%, respectively. This shows that the sleep quality of nurses in the
“Fangcang” hospital is generally in a moderate state. This is contrary to the initial prediction of
the “Fangcang” hospital by ordinary people. In the early days of the treatment of COVID-19
patients in the “Fangcang” hospital, some people had a high degree of distrust in the
“Fangcang” hospital, even thinking that this was a “refugee camp” and “concentration camp”.
In fact, the living environment of “Fangcang” hospital is far beyond people’s imagination.
Unlike medical staff in the intensive care unit who are under tremendous pressure to face death

Table 3 Hierarchical multiple regression results of sleep quality

Equation 1 (variable: PSQI) Equation 2 (variable: PSQI) Equation 3 (variable: PSQI)

β t β t β t

Gender 0.009 0.270 0.002 0.072 −0.030 −0.993
Working years 0.124 3.796*** 0.134 4.140*** 0.151 4.946***

Number of patients 0.101 3.196** 0.092 3.082**

Support degree − 0.062 − 1.893 − 0.006 − 0.201
Trust degree − 0.108 − 3.261*** − 0.033 − 1.038
CPSS 0.346 10.988***

R2 0.016*** 0.047*** 0.153***

ΔR2 0.016*** 0.031*** 0.107***

F 7.837*** 9.394*** 28.926***

Note: *p < 0.05, **p < 0.01, ***p < 0.001

Table 4 Hierarchical multiple regression results of stress perception

Equation 1 (variable: CPSS) Equation 2 (variable: CPSS)

β t β t

Gender 0.109 3.311** 0.095 3.031**
Working years − 0.076 − 2.330* − 0.050 − 1.583
Number of patients 0.026 0.865
Support degree − 0.162 − 5.088***
Trust degree − 0.216 − 6.756***
R2 0.012** 0.103***

ΔR2 0.014** 0.094***

F 6.840** 23.188***

Note: *p < 0.05, **p < 0.01, ***p < 0.001
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(Lima et al. 2020; Carvalho et al. 2020; Moreira and Rolim Neto 2020; Reuters 2020).
“Fangcang” hospital received mild patients of COVID-19, almost no deaths, and many
patients were successfully discharged. Therefore, the internal environment of the “Fangcang”
hospital is relaxed, peaceful, and free and lively. Square dance, drama, reading, and learning
can be seen everywhere. Compared with the heavily guarded environment outside the
“Fangcang” hospital, the “Fangcang” hospital is more like a paradise. In addition, although
more than 3000 medical workers in Hubei Province were infected at the beginning of COVID-
19, medical staff supporting Wuhan from other provinces and cities in China have always
maintained a “zero infection” (Beijing Daily 2020). This brings a great sense of security to
nurses in “Fangcang” hospitals from various provinces and cities in China. In addition, a good
atmosphere and sleep quality may also be related to the nurse’s high sense of responsibility and
preparation. The nurses in the “Fangcang” hospital actively requested to participate in support
and treatment, and received support and encouragement from their loved ones (there were no
cases in which the nurse’s family did not support this study). Bruce Aylward said that Chinese
medical workers have demonstrated their sense of responsibility and collective action in the
fight against COVID-19. They all have a mentality of working hard to complete the task
(Kupferschmidt and Cohen 2020). Therefore, the sleep quality of nurses is less affected by the
epidemic in the “Fangcang” hospital.

Influencing Factors of Sleep Quality of Nurses in “Fangcang” Hospital

The results of this study show that with the increase of working years, the sleep quality of
nurses is declining. This may be related to the general law of the human body. With the
increase of age, people’s demand for sleep quality generally decreases, and sleep quality also
gradually declines (Lemola and Richter 2013). The relationship between technical titles and
sleep quality is inversely related, which is the same as the existing research results (Yu et al.
2018). On the one hand, it may be that technical titles often have a higher relationship with
working years. In the evaluation of technical titles in Chinese hospitals, there are strict year
requirements for the promotion of each level of titles. On the other hand, it may be because
nurses with high technical titles and long working years assume more important responsibil-
ities in the “Fangcang” hospital. They are the leaders of their respective teams and are directly
responsible for the treatment and care of patients.

In addition, the number of patients under the care of the nurse has a strong
predictive effect on sleep quality. The higher the number of patients, the worse the
sleep quality. During the outbreak of the COVID-19 epidemic, although hundreds of
medical teams were sent from various provinces and cities in China to support Hubei,
they still faced huge workload. Our study found that 40% of nurses in the “Fangcang”
hospital need to be responsible for more than 30 patients. The sleep quality of this
part of nurses has been seriously affected, which is significantly worse than that of
nurses with fewer than 30 patients. When nurses care for COVID-19 patients, there is
a high risk of occupational exposure. The greater the number of patients, the longer
the working hours, which increases the possibility of infection and excessive physical
exertion, resulting in greater stress (Huang et al. 2020; Eddy et al., 2020; Wu, 2020)
and burnout (Liu and Aungsuroch 2019), which affects sleep quality. Therefore, on
the frontline of the COVID-19 epidemic, nursing managers should strengthen the
allocation and management of human resources, arrange shifts scientifically, reduce
the work intensity of nurses, and thus improve the quality of sleep of nurses.
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Social support is an important protective factor for psychological resilience, which can
alleviate psychological pressure and relieve psychological barriers (Su and Guo 2015). Our
research found that the family’s support has a positive effect on nurses’ sleep quality and can
also reduce nurses’ stress perception. This is consistent with existing research results (Xiao
et al. 2020). In our study, the nurses in the “Fangcang” hospital were all medical staff from
hospitals in various provinces and cities in China. They are far from their hometowns, risking
themselves and their family members being infected, and heading to Wuhan to fight the
epidemic. This process requires the support of their families. Moreover, because the COVID-
19 virus is different from the daily disease care, which has a strong ability to spread, nurses
must stay alone in the room after completing the work in order to reduce cross-infection
(National Health Commission of the People’s Republic of China, 2020). Isolation measures
may lead to boredom, loneliness, anxiety, and other emotions (Brooks et al. 2020). The nurses
in the “Fangcang” hospitals need more social support than ever, especially family support. Our
research also confirms this. Nurses who received more family support had significantly less
stress perception and better sleep quality than nurses who received less family support. Social
support can help reduce stress and improve sleep by reducing the physiological response and
inappropriate behavior that may be caused by the perception of threats to stress events.
Therefore, nursing managers should help nurses actively mobilize their social support system
to solve their family worries. China has established many social support systems. For example,
children of nurses can get extra points in the entrance examination, increasing financial
incentives, and improving their social status. These measures have given great support to
the nurses in “Fangcang” hospital, which may also be an important reason for the moderate
sleep quality of the nurses in the “Fangcang” hospital found in this study.

Patients in the “Fangcang” hospital have a high degree of trust in nurses, and no
nurse thinks that some patients do not trust them. This may be because the public
welfare of the “Fangcang” hospital determines the basic reason for the harmonious
nurse-patient relationship in the “Fangcang” hospital. From the perspective of patients,
since they no longer worry that medical staff will use their diseases to make money,
the trust in nurses is greatly enhanced, and the mutual suspicion between nurses and
patients has disappeared. At the same time, the patient will also be in a grateful
mood, try his best to overcome the difficulties, and try not to “trouble” the medical
staff. From the perspective of medical staff, the trust, respect, and friendliness of
patients greatly enhance their professional pride and honor, so they will treat patients
more friendly and patiently. As a result, the nurse-patient relationship has entered a
process of benign interaction (Guo 2020). This makes the patient more trustful, so the
overall quality of sleep is better. It can be inferred from this that public welfare is an
important measure to resolve the contradiction between nurses and patients. Moreover,
our study found that patient trust is a predictor of sleep quality and stress perception,
and stress perception is an intermediary factor between patient’s trust and sleep
quality. The higher the patient’s trust, the less pressure the nurse perceives, which
in turn causes the nurse to maintain a good sleep. Studies have found that work stress
is related to a series of physical and mental health problems (e.g., insomnia and
anxiety) (Nakao 2010). According to the research of “Fangcang” hospital, it can be
found that a good nurse-patient relationship is a key factor in maintaining nurses’
sleep quality and stress perception. The important thing to build a good nurse-patient
relationship is to get rid of the shackles of capital and return the nurse-patient
relationship to pure relief and be rescued.
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Conclusions

In general, the sleep quality of nurses in “Fangcang” hospitals is at a good level. The number
of patients, family support, the trust of patients, and stress perception are the most important
factors affecting sleep quality. Therefore, reducing the number of patients under the care of
nurses and improving the relationship between nurses and patients is an important way to
improve stress perception and the sleep quality of nurses in “Fangcang” hospitals. Our research
results can provide reference for the managers of “Fangcang” hospitals in other countries.
Nursing managers in “Fangcang” hospitals should strengthen the construction of the nurses’
support system, arrange nurses’ work burden scientifically and reasonably, and maintain good
nurse-patient relationship, thereby reducing nurses’ psychological pressure and improving
nurses’ sleep quality in “Fangcang” hospital.
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