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Abstract

Background: China, especial Wuhan city, has been seve-
rely affected by COVID-19. This study aimed to understand
the psychological status and related factors of frontline me-
dical staff in the COVID-19 epidemic.

Methods: Participants were 130 first-line medical staff wor-
king in Tianyou Hospital, Wuhan. Participants completed
the Generalized Anxiety Disorder-7 scale and the Patient
Health Questionnaire-9.

Findings: 1) A total of 48 participants (36.9%) showed
emotional symptoms, 41 (31.8%) showed anxiety symp-
toms, and 36 (27.7%) showed depressive symptoms. 2) Fe-
males showed more severe anxiety than males (P < 0.05);
intermediate level staff showed greater anxiety than junior
and senior staff (P < 0.05). 3) Disease factors, work factors,
time factors, and safety factors were all related to anxiety
and depression (P < 0.05).

Interpretation: There is a high incidence of emotional
symptoms in frontline medical staff in the COVID-19 epi-
demic. Emotional response is closely related to the cha-
racteristics of the epidemic. Psychological interventions are
necessary to manage these symptoms.
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Introduction

The COVID-19 epidemic is considered a public he-
alth emergency of international concern owing to its
rapid spread, extremely harmful effects, and pathoge-
nic complexity [1]. Most confirmed cases and deaths
worldwide have occurred in Wuhan, the source area of
the COVID-19 epidemic. All movements in Wuhan were
temporarily restricted from January 23, 2020. There
were 68,500 confirmed cases up to February 15, 2020,
and the number continued to substantially increase,
inevitably causing the public psychological stress. On
January 26, the Chinese government issued guidelines
for emergency psychological crisis interventions, as an
important part of epidemic prevention and control.

Medical staffs are always at the forefront of the fi-
ght against epidemics, and are in close contact with
patients and toxins. Increased risk of infection, heavy
workload, witnessing patient pain and distress, and iso-
lation between colleagues greatly increase psychologi-
cal stress in medical staff. It is important to acknowled-
ge that the mental health problems of medical staff not
only affect the quality of their work in epidemic con-
trol, but also lead to psychological trauma even after
the epidemic has passed [2]. Therefore, maintaining the
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mental health of medical staff is an important part of
the response to the COVID-19 epidemic.

Previous studies have shown that the psychological
stress responses of medical staff vary across different
epidemics, and even in staff dealing with the same epi-
demic in different regions. For example, Wang, et al.
reported that during the SARS epidemic, the main emo-
tional reactions of medical staff in Wuhan were anxiety
and depression [3]; these reactions were related to
differences in gender and social support. Medical staff
at Xiaotangshan hospital, China, dealing with the SARS
epidemic showed obsessive-compulsive, interpersonal
sensitivity, depression, and somatization psychological
stress responses; influencing factors of these responses
were coping style, social flexibility, evaluation of work,
and the overall impact of living with SARS [4]. During
the human H7N9 avian influenza epidemic, the emo-
tional symptoms of medical staff in Zhejiang Province
were fear, neurasthenia, depression, anxiety, and hypo-
chondriasis; these symptoms positively correlated with
subjects’ risk perception level [5].

In the COVID-19 epidemic, tens of thousands of
medical staff have provided emergency assistance in
Wuhan. They must adapt to a different regional envi-
ronment, a new mode of working team cooperation.
Moreover, they are at constant high risk of infection.
Therefore, medical staffs face more stressors than the
general public. In this study, we focused on the psycho-
logical state of medical staff from Zhejiang Province
during the COVID-19 epidemic by investigating anxiety
and depression severity. We also explored the effect of
relevant influencing factors on psychological state. We
hope to provide a scientific basis for targeted interven-
tions for psychological distress in such staff.

Method

Investigatory method

Using the Questionnaire Star technology platform,
we designed a questionnaire and distributed it to 150
medical staff using the WeChat app. Participants sub-
mitted completed questionnaires online anonymously.
Participation was completely voluntary and participants
received no payment for taking part in the study.

Questionnaire measures

The questionnaire comprised 13 questions and could
be completed in 2 minutes. The variables assessed were
as follows: 1) General characteristics: Gender, age, ma-
rital status, educational background, occupation, pro-
fessional title, department of origin, time spent dea-
ling with the epidemic; 2) General psychological state;
3) The Generalized Anxiety Scale-7 (GAD-7) was used
to assess anxiety symptoms [6]. The GAD-7 is a 7-item
self-assessed scale rated on a 4-point Likert scale; the
total possible score is 21. Scores < 5 indicate no anxiety
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symptoms and scores 2 5 indicate the presence of
anxiety symptoms: Scores 5-9 indicate mild anxiety ten-
dency, 10-13 indicate moderate anxiety tendency, and
> 14 indicate severe anxiety tendency. 4) The Patient
Health Questionnaire-9 (PHQ-9) depression self-asses-
sment scale was used to assess depression symptoms
[7]. PHQ-9 is a 9-item self-assessment scale rated on a
4-point Likert scale; higher scores indicate more seve-
re depression. A total score < 5 indicates no depression
and 2 5 indicates depression: Scores 5-9 indicate mild
depression, 10-14 moderate depression, 15-19 modera-
te and severe depression, and 20-27 severe depression.
5) A simple self-designed questionnaire was used to as-
sess related factors; this comprised eight items: Disea-
se factors (e.g., fear of disease), work factors (e.g., high
work intensity), time factors (e.g., no clear end point),
family factors (e.g., complaints from family), safety as-
surance (e.g., lack of protective equipment), manage-
ment factors (e.g., inadequate efforts of current mana-
gement), human support factors (e.g., insufficient care),
and other factors. Each item had two response options:
“No” (0 points) and “Yes” (1 point).

Statistical methods

The data were exported from the Questionnaire Star
platform and saved in Excel format. SPSS 19.0 softwa-
re was used to establish a database for analysis. The ¥?
test was used to examine differences in the incidence
of emotional symptoms by different demographic cha-
racteristics. Pearson correlation analysis was used to
examine associations between emotional symptoms
and influencing factors. P < 0.05 was considered to indi-
cate statistical significance.

Results

General demographic characteristics of partici-
pants with emotional symptoms

A total of 130 questionnaires were collected, a re-
sponse rate of 86.7%. A total of 48 participants (36.9%)
had emotional symptoms (anxiety/depression), 41
(31.8%) had anxiety symptoms, and 36 had depression
symptoms (27.7%) (Table 1).

The severity of emotional symptoms by different
demographic characteristics

There were 30 patients with mild anxiety, 4 with mo-
derate anxiety, and 7 with severe anxiety. The median
(P50) 25% percentile-75" percentile (P25-P75) GAD-7
score was 7.00 (5.00-11.00). There were 23 patients
with mild depression, 7 with moderate depression, 6
with severe depression. The P50 (P25-P75) of PHQ-9
score was 7.50 (5.25-11.75). Females showed more se-
vere anxiety than males (H = 0.199, P < 0.05); interme-
diate level staff showed greater anxiety than junior or
senior staff (H =5.775, P < 0.05) (Table 2).
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Table 1: General demographic characteristics of participants
with emotional symptoms.

Item Total Anxiety Depression
(n=130) (n=41) (n =36)

Gender

Male 45 16 (35.6%) | 10(22.2%)

Female 85 25(29.4%) |26 (30.6%)

Age

20-30 27 16 (59.3%) 9 (33.3%)

31-40 81 23 (28.4%) |23 (28.4%)

> 40 22 6 (27.3%) 4 (18.2%)

Marriage

Unmarried 30 10 (33.3%) 9 (30%)

Married 100 31 (31%) 27 (27%)

Education

Specialty 5 3 (60%) 4 (80%)

Undergraduate | 109 33 (30.3%) |29 (26.6%)

Master degree 16 5(31.3%) 3 (18.8%)

or above

Occupation

Doctor 39 10 (25.7%) 9 (23.1%)

Nurse 86 28 (32.6) 26 (30.2%)

Management 5 3 (60%) 1(20%)

Title

Primary 36 16 (44.4%) 14 (8.9%)

Intermediate 66 16 (24.2%) 15 (22.7%)

Senior 28 9 (32.1%) 7 (25%)

Original department

Infectious 15 5 (33.3%) 7 (46.7%)

disease

department

Department of 41 12 (29.3%) 10 (24.4%)

respiration

ICU 49 14 (28.6%) |11 (22.4%)

Other 25 10 (40%) 8 (32%)

Time of anti epidemic

< 1 week 12 5 (41.7%) 3 (25%)

1~ 2 weeks 113 34 (30.1%) |32 (28.3%)

> 2 weeks 5 2 (40%) 1(20% )

Correlation between emotional symptoms and
self-assessed factors

The results showed that anxiety was positively corre-
lated with disease factors (r = 0.3364, P < 0.001), work
factors (r = 0.4134, P < 0.001), time factors (r = 0.2773,
P = 0.0015), safety assurance (r = 0.2589, P = 0.0031),
and management factors (r = 0.2758, P = 0.0016).
Anxiety was negatively correlated with other factors (r
=-0.3145, P < 0.001). Depression was positively corre-
lated with disease factors (r = 0.3848, P < 0.001), work
factors (r = 0.3625, P < 0.001), time factors (r = 0.2479,
P = 0.0046), safety assurance (r = 0.2227, P = 0.0112),
and management factors (r = 0.2216, P = 0.0116). De-
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pression was negatively correlated with other factors (r
=-0.2872, P =0.001).

Discussion

The present findings show that about one-third of
the first line medical staff caring for patients with CO-
VID-19 has an emotional response. This is lower than
the incidence of emotional responses of Chinese medi-
cal staff in Africa during the Ebola virus epidemic [8,9].
Ji, et al. evaluated the psychological symptoms of 161
participants in an Ebola treatment center in Jui Govern-
ment Hospital, Sierra Leone, in 2015 [9]. The incidence
of psychological symptoms of Chinese medical staff was
72.2%. Liu, et al. also reported that 81.82% of frontli-
ne medical staff working at Sierra Leone Friendship Ho-
spital in 2014 showed anxiety symptoms [10]. Chinese
medical staff working in such conditions may experien-
ce psychological distress not only because of high-risk
exposure, the breakdown of social support systems, and
working in a different culture, but also because of shor-
tage of supplies [11,12]. The incidence of emotional re-
sponses in our current survey was also lower than that
reported during the SARS epidemic in 2003 [13], the
H1N1 pandemicin 2009 [14,15], and the H7N9 epidemic
in 2013 [5]. The main reason for the difference may be
the effect of the valuable experience gained from mana-
ging SARS, H1N1, and other major infectious diseases. A
recent mental health survey of medical staff caring for
patients with COVID-19 at Nanfang Hospital, Southern
Medical University, showed that 50.7% had depression
and 44.7% had anxiety [16], incidences higher than the
present ones. A possible explanation for the difference
may be regional factors [17]. However, more attention
should be paid to the mental health of medical staff be-
cause the “challenge of managing COVID-19” is far from
over [18].

Gender affects the severity of anxiety symptoms. We
found that females experienced more severe anxiety
than males, as in previous studies [19,20]. Lee and
Tang reported that female participants who had wor-
ked through SARS or H7N9 epidemics showed higher
Post-Traumatic Stress Disorder (PTSD) levels than males
[19,20]. Several studies [21,22] have shown that gender
is closely related to anxiety, and females were more
likely to use avoidance behaviours during the H1IN1
pandemic [22]. Women are at higher risk of PTSD than
men after exposure to similar traumatic events, and the
association between gender and PTSD is independent
of mechanism and injury event-related factors such as
perceived threat to life [23]. This sex difference may be
a result of sex differences in perceptions of stressors
[14,22,24].

Our results indicate that, of the three professional
groups, intermediate staff showed the most severe
anxiety symptoms, suggesting that professional level
may be another factor that affects anxiety severity.
Tang, et al. investigated the influencing factors of PTSD
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Table 2: Severity of emotional symptoms by different demographic characteristics (P50 [P25-P75]).

Item 'GAD-7 'PHQ-9

Gender

Male 5.00 (5.00 ~ 7.00) 7.50 (5.75 ~ 10.50)
Female 7.00 (6.00 ~ 12.00) 7.50 (5.00 ~ 12.50)
H value -0.199 -0.321

P value 0.046° 0.748

Age

20-30 5.50 (5.00 ~ 7.75)/ 6.00 (5.00 ~ 9.50)
31-40 7.00 (5.00 ~ 15.00) 8.00 (6.00 ~ 14.00)
> 40 7.50 (5.00 ~ 12.50) 7.00 (5.00 ~ 12.00)
H value 2.62 4.354

P value 0.27 0.113

Marriage

Unmarried 6.00 (5.00 ~ 8.25) 6.00 (5.00 ~ 9.50)
Married 7.00 (5.00 ~ 13.00) 8.00 (6.00 ~ 13.00)
H value -1.166 -1.552

P value 0.243 0.127

Education

Specialty 5.00 (5.00 ~ 7.00) 7.00 (5.00 ~ 9.75)
Undergraduate 7.00 (5.00 ~ 11.00) 7.00 (5.50 ~ 12.00)

Master degree or above

6.00 (5.00 ~ 9.50)

9.00 (8.50 ~ 11.00)

H value 1.65 1.5633

P value 0.438 0.465

Occupation

Doctor 6.00 (5.00 ~ 7.50) 6.00 (5.00 ~ 8.50)
Nurse 7.00 (5.00 ~ 11.00) 9.00 (6.00 ~ 12.00)
Management 6.00 (5.50 ~ 12.50) /

H value 1.22 -0.318

P value 0.543 0.188

Title

Primary 5.50 (5.00 ~ 7.75) 6.00 (5.00 ~ 10.25)

Intermediate

10.00 (6.00 ~ 17.00)

6.00 (5.00 ~ 11.00)

Senior 7.00 (5.00 ~ 8.00) 7.00 (5.00 ~ 9.00)
H value 5.775 5.396
P value 0.049° 0.067

Original department

Infectious disease

11.00 (6.50 ~ 17.50)

6.00 (6.00 ~ 14.00)

Department of respiration

7.00 (5.00 ~ 7.00)

8.00 (5.75 ~ 9.00)

ICU

6.00 (5.00 ~ 6.75)

5.00 (5.00 ~ 10.00)

Other 10.00 (5.75 ~ 17.00) 12.00 (8.00 ~ 14.75)
H value 7.42 7.713
P value 0.06 0.056

Time of anti epidemic

< 1 week 7.00 (6.00 ~ 12.00) 7.00 (6.50 ~ 13.00)
1~ 2 weeks 6.00 (5.00 ~ 11.00) 8.00 (5.00 ~ 11.50)
> 2 weeks 8.00 (5.00 ~ 11.00) /

H value 0.198 -0.579

P value 0.906 0.563
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symptoms among doctors and nurses exposed to H7N9
patients, and found that intermediate staff showed hi-
gher arousal symptoms than senior staff [20]. Jinghong,
et al. also reported that the psychological health of me-
dical and nursing staff in a fever outpatient clinic during
the SARS epidemic was associated with their professio-
nal title [25]. Because of their agelimit, senior medical
staffs are less equipped [25]; therefore, primary and
intermediate medical staff take more responsibility in
an epidemic and thus experience more psychological
stress. Compared with senior medical staff, primary and
intermediate medical staff also experience more stress
about aspects other than professional work. Wang, et
al. explored factors associated with occupational stress
for medical staff in a tertiary general hospital [26]. Of
25 occupational stressors, those most associated with
stress were substantial high-risk job responsibility and
heavy workload. The high-risk nature of medical care
not only includes people’s limited understanding of di-
sease, limitations of diagnosis and treatment methods,
and differences in medical staff knowledge and skills,
but also involves the risk of responsibility that must be
taken during medical practice, and the unavoidable risk
of being hurt in special work [27]. In addition, especially
in this COVID-19 epidemic, intermediate level medical
staffs are mainly involved in first line clinical treatment.
Work intensity and rotation, and managing patient pain
and distress [28], further negatively impact physical and
mental health.

The correlation analysis showed that the severity of
negative emotional symptoms was related to several
factors: Disease hazards, intensity of work, uncertainty
of working hours, concerns about safety and security,
and mismanagement. Although there is a substantial re-
search effort to clarify the transmission, pathogenesis,
and treatment of COVID-19, its complexity and persi-
stence remain unclear [29]. In addition, the inadequate
application of information technology to try to resolve
the crisis [30] may place greater psychological pressure
on medical workers in direct contact with patients. The
COVID-19 outbreak occurred during the annual Lunar
New Year holiday in China. This had two important ef-
fects: Greater mobility of a large population and a lack
of factory workers [31]. Therefore, personnel manage-
ment and distribution of medical supplies are important
challenges in the early stage of the epidemic.

Some limitations of this survey should be noted.
First, we were unable to assess psychological conditions
before the COVID-19 outbreak, and did not compare
mental state between medical staff caring for patients
with COVID-19 and other medical staff; it is therefore
difficult to draw causal inferences. Second, the “other
factors” that were assessed on the questionnaire were
not defined, to reduce responder fatigue and time
burden. Therefore we could not assess the correlation
between psychological state and specific other factors.
Finally, the relatively small sample size may have redu-
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ced the statistical power and produced false negative
results.
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