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Abstract

Objective.
Our objective is to investigate and analyze the psychological status of medical staff in a designated
community hospital for COVID-19.

Methods.
We conducted a survey on medical staff in a designated community hospital for COVID-19 among the
during-pandemic group (n = 120) and the after-pandemic group (n = 34). The symptom checklist 90 (SCL-
90) questionnaire was used as a self-report instrument for the measurement of psychopathological
complaints.

Results.
The during-pandemic group consisted of 120 individuals, including doctors (n = 36), nurses (n = 69) and
technicians (n = 15). The SCL-90 sum scores showed no difference among doctors, nurses, and
technicians (P > 0.05), but the somatization (SOM) item-scores of nurses were signi�cantly higher than
those of doctors and technicians (all P < 0.05). Meanwhile, the paranoid ideation (PAR) item-scores of
nurses were signi�cantly higher than those of doctors (P < 0.05). The after-pandemic group consisted
only of nurses (n = 34). The score of each dimension of SCL-90 in nurses after the pandemic were
relatively lower than that in nurses during the pandemic.

Conclusions.
Our study showed that nurses suffered with more psychological symptoms when �ghting against COVID-
19. The emergence of COVID-19 was the main factor leading to psychological problems of nurses.

Introduction
Since December 2019, the �rst COVID-19 case has been found in Wuhan, Hubei province, the virus has
caused at least 80000 cases in mainland China. The tremendous numbers of patients quickly
overwhelmed the health and public health services in Wuhan [1], and the community hospital is the �rst
line of defense and plays an important role in the treatment of COVID-19. The COVID-19 brought to
medical staff not only the higher risk of infection, but also unbearable psychological pressure.

In fact, a series of studies reported mental symptoms existed among healthcare professionals [2–4],
especially for those medical workers who worked in an extraordinary situation and were prone to various
psychological and mental problems because of exhaustion, frustration, discrimination, and so on. Health
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professionals who worked in severe acute respiratory syndrome (SARS) units and hospitals during the
SARS outbreak also presented depression, anxiety, fear, and frustration [5]. At present, numerous
researchers revealed that mental health care was urgently needed in face of COVID-19 pandemic [6–8].
Unhealthy mental states can lead to a decrease in work e�ciency and even affect the health of medical
workers themselves. Therefore, a survey on the psychological state of medical workers is of vital
importance and urgently needed. However, few studies have explored the mental health and its related
factors of medical workers in community hospitals during the COVID − 19 pandemic.

In order to evaluate the psychological state of medical staff in a community hospital, we adopt the
symptom checklist 90 (SCL-90), an international, self-report questionnaire, to investigate psychological
factors [9–11] and conducted a survey both at the height of COVID-19 pandemic and after the pandemic.
We intended to �nd the differences among medical staff with SCL-90 questionnaire in a designated
community hospital.

Materials And Methods

Participants
The participants are made up of two groups. During-pandemic group (n = 136) were medical staff �ghting
against COVID-19 at the height of the outbreak at a community hospital, and after-pandemic group (n = 
34) were nurses at the same community hospital returning from the �rst line after all COVID-19 patients
there were cleared and the community hospital reopened to the public. We conducted the survey of
during-pandemic group on February 17th 2020 and conducted that of after-pandemic group on May 17th,
2020. In the during-pandemic group, participants consisted of doctors, nurses and technicians. Each
doctor and nurse had a four-hour shift every day in the contaminated area. Technicians worked in semi-
contaminated area for six hours every day. In the after-pandemic group, all nurses had an eight-hour shift
every day. Junior college or below was de�ned as a low level of education, bachelor's degree as a
medium level of education and master's degree or above as a high level of education. The SCL-90
questionnaire was used as a self-report instrument for the measurement of psychopathological
complaints. All participants gave informed consent. Brie�y, all participants were trained by an investigator
and then required to rate how much they had suffered from each of the listed symptoms within the last 7
days. Participation was anonymous, as there was no name or other identi�cation code on the booklet.
The medical ethics committee of Dongxi Lake district people's hospital approved the research protocol.

Instruments
The SCL-90 questionnaire comprises 90 items that assess psychopathological or somatic disturbances
on a 5-point scale ranging from 1 (absence of symptom) to 5 (maximum disturbance). The questionnaire
contains nine primary symptom dimensions: somatization (SOM), obsession-compulsion (O-C),
interpersonal sensitivity (I-S), depression (DEP), anxiety (ANX), hostility (HOS), phobic anxiety (PHOB),
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paranoid ideation (PAR), and psychoticism (PSY). Each of the nine symptom dimensions is assessed
with 6 to13 items [12]. The score on each dimension represents the mean score of all items of the
dimension and directly re�ects the severity of the mental health problem. Subscale scores ≥ 2 were
suggestive of potential mental health issues. The global severity index (GSI) is a mean score of all 90
items.

Statistical analysis
Data manual analysis was performed independently by two investigators unaware of the status of
individuals. The data were presented as mean ± SD unless otherwise speci�ed. Statistical analysis
included Fisher exact probability test for categorical variables and ANOVA or T test for continuous
variables. All statistical calculations were performed using SPSS 17.0 (IBM Corporation, Armonk, NY,
USA). P values < 0.05 were considered signi�cant and all reported P values were two sided.

Results

Participants characteristics
In the during-pandemic group, 136 individuals had enrolled. Among them, 16 people failed to complete
the self-report measure and were excluded. The de�nitive analysis was performed on the remaining 120
individuals, including doctors (n = 36), nurses (n = 69) and technicians (n = 15). The mean age of the
during-pandemic group was 31.89 ± 7.48 years, and doctors were older than nurses and technicians (37.5 
± 7.97, vs. 29.67 ± 5.64 and 28.67 ± 6.76, all P < 0.05). The during-pandemic group comprised 37 men
(30.8%) and 83 women (69.2%), and the male ratio in doctors and technicians were higher than that in
nurses, separately (69.4% and 66.7% vs. 12.9%, all P < 0.01). The proportions of nurses in three different
education levels were signi�cantly different from that of doctors, and the proportions of nurses in low
and medium levels of education were signi�cantly different from that of technicians (all P < 0.05).
(Table 1)

In the after-pandemic group, 34 nurses had enrolled and all of them completed the self-report measure.
The mean age of the nurses was 27.74 ± 4.65 years and there were no differences in gender, age or
education level between two groups of nurses. (Table 1)

SCL-90 scores of three types of professionals during the pandemic

The SCL-90 sum scores showed no difference among doctors, nurses, and technicians (P > 0.05), but the
SOM item-scores of nurses (1.51 ± 0.54) were signi�cantly higher than those of doctors (1.28 ± 0.31) and
technicians (1.19 ± 0.27) (all P < 0.05). Meanwhile, PAR item-scores of nurses (1.23 ± 0.41) were
signi�cantly higher than those of doctors (1.09 ± 0.16) (P < 0.05). (Table 2, Fig. 1-a)

SOM and PAR item-scores of three types of professionals during the pandemic
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The SOM and PAR item-scores of three types of professionals were showed in Table 3. Of the twelve
items of the SOM item-scores, the scores of item 27, 40, 42, 48, 49 and 52 were signi�cantly higher in
nurses than those in doctors (all P < 0.05), and the scores of item 27, 40, 42 and 52 were signi�cantly
higher in nurses than those in technicians (all P < 0.05). Of the six items of the PAR item-scores, the
scores of item 18 and 76 were signi�cantly higher in nurses than those in doctors (all P < 0.05). (Table 3)

In�uence of gender, profession and education level on the SCL-90 score during the pandemic

The SCL-90 scores of females were relatively higher than those of males, and signi�cant difference were
existed in SOM item-scores, ANX item-scores and PAR item-scores (all P < 0.05, Fig. 1-b). The SCL-90
scores of nurses were relatively higher than non-nurses, and signi�cant difference were existed in SOM
item-scores, O-C item-scores, ANX item-scores, GSI item-scores and PAR item-scores (all P < 0.05, Fig. 1-c).
However, the SCL-90 scores in three different education levels showed no differences (all P > 0.05, Fig. 1-
d).

The SCL-90 scores of nurses during the pandemic and after the pandemic

The SCL-90 sum scores of nurses during the pandemic and after the pandemic were 125.62 ± 44.08 and
107.24 ± 15.74, respectively. The score of each dimension of SCL-90 in nurses during the pandemic were
relatively higher than that in nurses after the pandemic. In nurses during the pandemic, the highest score
and the lowest score of dimensions were O-C (1.64 ± 0.66) and PSY (1.20 ± 0.36), respectively. Similarly,
in nurses after the pandemic, the highest score and the lowest score of dimensions were O-C (1.44 ± 0.33)
and PSY (1.06 ± 0.16), respectively. In fact, except for HOS and PAR, item-scores of SOM, O-C, I-S, DEP,
ANX, PHOB, PSY and GSI in nurses during the pandemic were signi�cantly higher than that in nurses after
the pandemic (all P < 0.05). (Fig. 2)

Discussion
Currently, the number of COVID-19 patients is increasing rapidly, which is a serious threat to human's
health [13, 14]. Community hospitals play an important role and are the main battle�elds to �ght against
COVID-19. The COVID-19 brought to medical workers in community hospitals not only the fear of
infection, but also unbearable psychological pressure [5], which in turn affects the quality of medical care
and health of medical workers. One meta-analysis once revealed that Chinese doctors experienced more
severe psychological symptoms than the general Chinese population [15]. Therefore, it is very important
to assess the psychological status of medical workers in community hospitals.

SCL-90 questionnaire is an international, self-report questionnaire to investigate psychological factors.
Increasing studies suggest that the SCL-90 questionnaire could be useful in evaluating the patients’
psychological states and have made recommendations for psychosocial approaches in clinical practice
[10, 16, 17]. There are some researches on the psychological states of doctors and nurses in China. It is
reported that the tendency of nurses' job burnout has been neglected in the past 19 years, and the mental
health level of nurses in China has declined [4, 18]. One study once showed the mental health problems
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of nurses were signi�cantly higher than those of doctors, and the main reasons were low occupational
levels and adverse workstyles which include shift work, heavy workload and so on [19]. A meta-analysis
of Chinese nurses revealed that SOM item-scores and PAR item-scores of nurses were 2.04 ± 0.55 and
1.49 ± 0.53 in 2016, respectively [18]. Meanwhile, a similar research suggested that SOM item-scores and
PAR item-scores in pooled Chinese doctors are 1.57 ± 0.53 and 1.50 ± 0.52, respectively [15]. There were
no normal values of SCL-90 for Chinese medical professionals for now. The available normal values of
the Chinese version were derived from a representative state-wide sample with SCL-90R [15], so we didn’t
manage to compare our results with the SCL-90R norm above. To the best of our knowledge, few studies
have addressed the difference on SCL-90 score among health professionals in COVID19 pandemic. In our
study, the sum scores of SCL-90 showed no difference among medical workers during the pandemic, but
the SOM item-scores and PAR item-scores of nurses were signi�cantly higher.

Somatization is described as a pseudo-clinical condition only mimicking real symptoms of a medical
disease, and it mainly re�ects physical discomfort, including cardiovascular, gastrointestinal, respiratory
and other system discomfort. These disorders often cause signi�cant emotional distress, and
management of patients with dysfunctional somatoform disorders is complex and challenging [20, 21].
During the �ghting against COVID-19, nurses had to wear heavy protective clothing and work
continuously in the contaminated area every day, which caused nurses to develop symptoms such as
back pain, stomach discomfort, muscle aches and dyspnea. All these may be the reasons that nurses had
higher SOM item-scores.

Paranoid ideation mainly refers to projective thinking, hostility, suspicion, delusion, passive experience
and exaggeration. The higher PAR item-scores, and the more prone to paranoia and extreme individual
thinking. As mentioned above, nurses undertook a great deal of work and were in urgent need of
recognition and encouragement from society and others. However, due to the nature of work, nurses often
had di�culties in gaining social recognition. Therefore, nurses had signi�cantly higher PAR item-scores
compared with doctors and technicians.

For further analyzing the causes of psychological symptoms in nurses, we compared the SCL-90 scores
judging by sex, profession and education level, and found females and nurses had higher item-scores
and were more prone to mental disorders. A series of researches found women showed more symptoms
on the depression and somatic complaints, and the increase in the workload of the nursing team had an
impact on quality of care and safety for patients [22, 23]. In our study, 87.1% of nurses were female and
all nurses undertook a high workload, which may be important reasons for mental disorders in nurses.
However, no relationship was found between SCL-90 scores and the levels of education.

In order to further clarify the impact of the epidemic situation on nurses' psychological status, we
compared the SCL-90 scores of nurses during and after the epidemic and found that the scores of each
dimension of SCL-90 in nurses during the pandemic were relatively higher than that in nurses after the
pandemic. Considering that there were no differences between the two groups of nurses in terms of
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gender, age and education level, we believed that the emergence of COVID-19 is the main factor leading to
psychological problems of nurses.

This study also has some limitations. First, because of the sudden outbreak of epidemic, we were not
able to follow up and investigate the mental health status of participants in during-pandemic group.
Instead, to observe the changes in the psychological status of the nurses, we managed to conduct a
survey on nurses in the same hospital returning from the front line of COVID-19. Second, this study was
conducted at a single-center hospital with a limited sample size, there may also be a selection bias. A
larger cohort study would help to further de�ne the psychological status of medical workers.

In summary, our study showed that nurses suffered with more psychological symptoms than doctors and
technicians when �ghting against COVID-19, especially on somatization and paranoid ideation. The
emergence of COVID-19 was the main factor leading to psychological problems of nurses.
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Table1. Participants characteristics.

*P < 0.05 VS. doctors; #P < 0.05 VS. technicians

low education: junior college graduated or below; medium education: bachelor degree; high education:
master degree or above.
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  During-pandemic group After-pandemic group

  Doctors
(n = 36)

Technicians
(n = 15)

Nurses
(n = 69)

Nurses
(n = 34)

Age 37.50 ± 7.97 28.67 ± 6.76 29.67 ± 5.64 * 27.74 ± 4.65

Gender        

male (n, %) 25(69.4%) 10(66.7%) 2(12.9%) *# 1(2.9%)

female (n, %) 11(30.6%) 5(33.3%) 67(87.1%) *# 33(97.1%)

Education (n, %)        

low 1(2.8%) 8(53.3%) 22(31.9%) *# 13(38.2%)

medium 27(75.0%) 7(46.7%) 47(68.1%) *# 21(61.8%)

high 8(22.2%) 0(0%) 0(0%) * 0(0%)

Working hours 4 h/day 6 h/day 4 h/day 8 h/day

Table 2. SCL-90 scores of three types of professionals during the pandemic.

*P < 0.05 VS. doctors; #P < 0.05 VS. technicians

ANX, anxiety; DEP, depression; GSI, global severity index; HOS, hostility; I-S, interpersonal sensitivity; O-C,
obsessive–compulsive behavior; PAR, paranoid ideation; PHOB, phobic anxiety; PSY, psychoticism; SOM,
somatization.
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  Doctors
(n = 36)

Technicians (n = 15) Nurses
(n = 69)

SCL-90 sum score 114.03 ± 21.19 109.53 ± 25.45 125.62 ± 44.08

SOM 1.28 ± 0.31 1.19 ± 0.27 1.51 ± 0.54*#

O-C 1.46 ± 0.34 1.33 ± 0.47 1.64 ± 0.66

I-S 1.18 ± 0.25 1.23 ± 0.35 1.30 ± 0.47

DEP 1.28 ± 0.33 1.20 ± 0.34 1.36 ± 0.54

ANX 1.26 ± 0.33 1.27 ± 0.36 1.44 ± 0.56

HOS 1.28 ± 0.45 1.17 ± 0.23 1.37 ± 0.64

PHOB 1.17 ± 0.31 1.17 ± 0.26 1.28 ± 0.45

PAR 1.09 ± 0.16 1.11 ± 0.16 1.23 ± 0.41*

PSY 1.11 ± 0.17 1.11 ± 0.22 1.20 ± 0.36

GSI 1.27 ± 0.24 1.22 ± 0.28 1.40 ± 0.49

Table 3. SOM and PAR item-scores of three types of professionals during the pandemic.

*P < 0.05 VS. doctors. SOM, somatization; PAR, paranoid ideation.
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  items Doctors Technicians Nurses

SOM 1 1.67 ± 0.96 1.33 ± 0.62 1.65 ± 0.76

  4 1.17 ± 0.38 1.27 ± 0.46 1.38 ± 0.67

  12 1.31 ± 0.67 1.07 ± 0.26 1.28 ± 0.51

  27 1.75 ± 0.94 1.53 ± 0.92 2.30 ± 1.15 *#

  40 1.25 ± 0.60 1.27 ± 0.70 1.68 ± 0.85 *#

  42 1.36 ± 0.80 1.27 ± 0.46 1.78 ± 0.94 *#

  48 1.14 ± 0.35 1.07 ± 0.26 1.39 ± 0.71 *

  49 1.06 ± 0.23 1.07 ± 0.26 1.28 ± 0.64 *

  52 1.08 ± 0.37 1.00 ± 0.00 1.30 ± 0.58 *#

  53 1.25 ± 0.44 1.33 ± 0.82 1.33 ± 0.63

  56 1.17 ± 0.45 1.07 ± 0.26 1.43 ± 0.79

  58 1.14 ± 0.42 1.00 ± 0.00 1.36 ± 0.79

PAR 8 1.33 ± 0.63 1.07 ± 0.26 1.41 ± 0.67

  18 1.06 ± 0.23 1.27 ± 0.59 1.30 ± 0.55 *

  43 1.00 ± 0.00 1.00 ± 0.00 1.07 ± 0.26

  68 1.08 ± 0.28 1.27 ± 0.46 1.25 ± 0.76

  76 1.08 ± 0.28 1.07 ± 0.26 1.30 ± 0.60 *

  83 1.00 ± 0.00 1.00 ± 0.00 1.04 ± 0.21

Table 4. The SCL-90 scores of nurses during the pandemic and after the pandemic.

*P < 0.05

ANX, anxiety; DEP, depression; GSI, global severity index; HOS, hostility; I-S, interpersonal sensitivity; O-C,
obsessive–compulsive behavior; PAR, paranoid ideation; PHOB, phobic anxiety; PSY, psychoticism; SOM,
somatization.
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  Nurses during pandemic
(n = 69)

Nurses after pandemic
(n = 34)

SCL-90 sum score 125.62 ± 44.08 107.24 ± 15.74*

SOM 1.51 ± 0.54 1.21 ± 0.24*

O-C 1.64 ± 0.66 1.44 ± 0.33*

I-S 1.30 ± 0.47 1.12 ± 0.24*

DEP 1.36 ± 0.54 1.17 ± 0.17*

ANX 1.44 ± 0.56 1.19 ± 0.18*

HOS 1.37 ± 0.64 1.24 ± 0.27

PHOB 1.28 ± 0.45 1.12 ± 0.18*

PAR 1.23 ± 0.41 1.12 ± 0.20

PSY 1.20 ± 0.36 1.06 ± 0.16*

GSI 1.40 ± 0.49 1.19 ± 0.17*

Figures
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Figure 1

In�uence of gender, profession and education level on the SCL-90 score during the pandemic. (a) The
SCL-90 scores among doctors, nurses and technicians. *P < 0.05 (nurses VS. doctors); #P < 0.05 (nurses
VS. technicians). (b) The SCL-90 scores between females and males. *P < 0.05. (c) the SCL-90 scores
between nurses and non-nurses. *P < 0.05. (d) The SCL-90 scores among different education levels.



Page 15/15

Figure 2

The scores of nurses during the pandemic and after the pandemic. *P < 0.05


