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stages of the SARS-CoV-2 outbreak, aswell as analyze the risk factors of seriousmental illness (SMI), so as to pro-
vide a scientific basis for further psychological intervention and management.
Method: A cross-sectional survey was conducted from February 2–7, 2020. The Kessler 6 Psychological Distress
Objective: This study aimed to investigate the mental state of medical staff and medical students in the early

Scale and a general information questionnaire were administered on-line to a convenience sample of 548 med-
ical staff and medical students in China. Multivariate binary logistic regression analysis was used to screen the
risk factors of SMI in medical staff and medical students.
Results: Of the 505 respondents in the final analysis, 188 (37.23%) were at high risk of SMI. Respondents were at
significantly higher risk of SMI if they had been suspected of being infectedwith the SARS-CoV-2 (OR=7.00, 95%
CI: 1.19–41.14), had relatives suspected of being infected with the SARS-CoV-2 (OR = 23.60, 95% CI:
1.11–501.30), felt concerned towards media coverage of outbreak-related information (OR = 11.95, 95% CI:
3.07–46.57), recently dreamed related to SARS-CoV-2 (OR = 4.21, 95% CI: 2.22–8.01), experienced difficulty in
controlling emotions during SARS-CoV-2 epidemic (OR= 3.25, 95% CI: 1.66–6.37), or spent hours watching out-
breaks per day (OR = 1.29, 95% CI: 1.13–1.46).
Conclusion: Our findings highlight that medical staff and medical students were vulnerable to SMI during the
early stages of the SARS-CoV-2 outbreak and identify the factors associated with SMI which can be used to for-
mulate psychological interventions to improve the mental health. The independent risk factors for SMI among
them are suspicion that they or relatives were infected with the SARS-CoV-2, greater interest in media reports
about the epidemic, frequency of recent dreams related to SARS-CoV-2, difficulty in controlling emotions during
the epidemic, and hours spent watching outbreaks per day.
© 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Outbreaks of infectious diseases remain amajor problemworldwide.
They have substantial impacts not only onmedical treatment, the econ-
omy, and society, but also on the psychological health of healthcare
workers, which has become a prominent public health problem [1–3].
The novel coronavirus, designated 2019-nCoV and later SARS-CoV-2,
is one of the most challenging threats to public health in China and in
many other regions around the world. As of July 17th, 2020,
13,616,593 cases were reported and 585,727 deaths with a case fatality
u Medical College, No. 601 Tian
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rate of 5.1% [4]. Due to its high incidence, strong risk of contagion and
asymptomatic transmission, the epidemic situation is severe, and con-
trol is difficult, leading to the strictest prevention and control measures
[5,6]. With widespread work stop-offs, school suspensions and the
shortage of protective materials, this SARS-CoV-2 epidemic exceeds
the coping ability of individuals and society, causing anxiety and panic
around the world. Recent studies found that 53.8% of the general popu-
lation rated the psychological impact of the outbreak as moderate to se-
vere stress (8.1%), anxiety (28.8%), and depression (16.5%) during the
initial phase and showed no significant changes after 4 weeks during
the COVID-19 epidemic in China [7,8]. Serious worries about their phys-
ical health, anger and impulsivity and intense suicidal ideationwere sig-
nificantly higher in psychiatric patients than people without psychiatric
illnesses [9]. Psychological impacts may be substantial, especially for
healthcare professionals on the frontline of the epidemic. Reports
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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suggested a large number of healthcare workers suffered moderate to
severe depression (8.1%–8.9%), anxiety (14.5%–28.8%) and stress
(6.6%–16.5%) in Singapore and India during the outbreak [10,11]. Men-
tal health among medical students may also be in danger, which may
impact our ability to control current and future epidemics.

Previous studies have suggested that new infectious diseases are im-
portant stressors that cause physical, psychological, and behavioral dis-
orders [12]. During any outbreak of a new infectious disease, medical
personnel are at the highest risk of exposure. Overwork and anxiety
about being infected may increase the risk of psychological problems
among medical staff. A survey in China showed 12.5% of medical staff
experienced high levels of anxiety and depression, especially those
with direct clinical contact with infected people [13]. In addition,
many healthcareworkers had poorer sleep quality due to the call of pro-
fessional duty which may lead to high risk of mental illness [14].

University students are at high risk of psychological disorders, par-
ticularly when facing medical emergencies [15]. Although medical stu-
dents have some medical training, their lack of clinical experience,
particularly during emergency situations,makes it difficult and stressful
for them tomake decisions during epidemics [16–18]. Therefore, under-
standing their psychological state during an epidemic may help us bet-
ter train medical students in the future.

The present study investigated the psychological state of medical
staff and medical students during the early stages of SARS-CoV-2 epi-
demic. The results are aimed at increasing the awareness of psycholog-
ical impacts of infectious disease outbreaks onmedical staff andmedical
students, and providing a scientific basis for the development of
targeted psychological interventions and training programs.

2. Methods

2.1. Research subjects

Medical staff and medical students were enrolled in this study. The
snowball sampling method was used to invite subjects. All invitees
completed the questionnaire online via Questionnaire Star (https://
www.wjx.cn). The initial set of invitees (10 medical staff, 10 medical
students)was chosen to ensure broad representation of age, gender, ac-
ademic or medical specialty, medical or academic institution, education
level, and city. This set of invitees then forwarded the questionnaire to
10 colleagues and 10 classmates whom they considered suitable for
the survey, and this second set forwarded the questionnaire in the
same way.

Inclusion criteria for medical staff were: (1) currently engaged in
clinical work, (2) holding a valid license for medical practice, and
(3) having signed informed consent. Inclusion criteria for medical stu-
dents were: (1) currently enrolled in a university or medical institution
at any educational level (college, undergraduate or graduate), and
(2) having signed informed consent. Respondents were excluded if
medical staff or medical students had been diagnosed with any DSM-
IV (Diagnostic and Statistical Manual of Mental Disorders, 4th edition)
disorder before this survey.

According to the sample size estimation method of multiple factors
analysis, the sample size should at least 5–10 times for influence factors
[19]. In this survey, we could identify approximately 20 influencing fac-
tors. The 10 times of 20 is 200. We also added the 20%missing rate. The
minimal sample size in the survey was 220.

2.2. Experimental protocol

A cross-sectional survey was conducted from February 2–7, 2020.
The study was approved by the ethics committee of West China Hospi-
tal, Sichuan University and informed consent was obtained through the
Web-based surveys. We used the platform Questionnaire Star (https://
www.wjx.cn) to prepare and deliver surveys. A general information
questionnaire, developed for the present study based on literature
review and expert consultation, asked about general demographic
information, epidemic occurrence in the place of residence, family rela-
tionships, infection status of the respondent and his or her familymem-
bers, and amount of time spent daily following the SARS-CoV-2
epidemic. Subjects also completed the Kessler 6 Psychological Distress
Scale (K6), which asked about six psychological symptoms, including
“felt nervous”, “hopeless”, “restless or fidgety “, “depressed”, “felt that
everything was an effort”, and “worthless” [20,21]. Responses were
scored according to the frequency of symptoms: “0” (none of the
time), “1” (a little of the time), “2” (some of the time), “3” (most of
the time), and “4” (all of the time). Scores on the scale can range from
0 to 24 [22]. Based on their total score, subjects were categorized as
probably not having SMI (scores 0–12) or having probable SMI (scores
13 or more) [23]. Previous studies have indicated that the Chinese ver-
sion of the scale has good reliability and validity [24,25].

2.3. Statistical analysis

Data were double-entered into the Statistical Package for the Social
Sciences (SPSS for Windows, version 25.0; IBM, Chicago, IL). Age, K6
score, and time spent daily paying attention to the epidemic were not
normally distributed, so data were presented as median and interquar-
tile range. Qualitative datawere presented as frequency and percentage.
We divided the participates into two subgroups according to a cut off
score of 12/13 on the K6. Then univariate comparisons were made be-
tween the two subgroups (high or low risk of SMI), and the comparisons
were assessed for statistical significance using Wilcoxon signed rank
test (continuous data) or the chi-squared test (binomial data). In the lo-
gisticmodel, a binary coding of psychological distresswas used inwhich
high risk of SMI=1 (K6 scores of 13 or greater) and low risk of SMI=0
(K6 scores of 12 or less). Simple binary logistic regression and backward
stepwise multiple logistic analyses were performed to identify factors
influencinghigh risk of SMI. The variableswhichhad significantly differ-
ence (P< 0.05) in univariate comparisons were entered into the model
initially, with the least significant variables removed one at a time until
only significant variables associated with values of P < 0.05 remained.
All statistical tests were two-tailed.

2.4. Quality control

The same IP address could be used only once to complete the ques-
tionnaire, which did not collect any personal information such as names
in order to ensure anonymity and therefore honest responses. The time
spent on each questionnaire was monitored automatically. In the pre-
liminary experiment, 15 medical staff and 15medical students were re-
quired to answer each question carefully. The shortest time to answer
the questionnaires was 120 s. In order to guarantee the authenticity of
the questionnaire, those completed in fewer than 120 s were rejected
as invalid.

3. Results

A total of 548 questionnaires were received from medical staff and
medical students. 331 questionnaires were received from medical
staff, of which 304 were valid (91.84%), 27 cases excluded because
they completed in fewer than 120 s. While 217 were received from
medical students, of which 201 were valid (92.63%), 16 cases excluded
because they completed in fewer than 120 s.

In total, 505 respondents completed the online survey. Their average
age was 28 years old, and 68.12% were female. More than a half of the
sample (53.86%) were unmarried. A total of 17.03% of the respondents
lived in Hubei province. Forty percent of the respondents visited
Wuhan or contacted with people from Wuhan in previous month.
Only 0.40% of respondents reported poor in family relationship and
the evaluation of their own health were 75.45% for good. 25.35% of the
respondents had experienced outbreaks in their residential
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communities. 34.26% of respondents suspected of being infected and
their relatives suspected of being infected reported 31.49%. Only
38.02% of the respondents had no difficult in controlling emotions dur-
ing the current epidemic. The frequency of recent dreams related to
SARS-CoV-2 were 38.02% reported frequent. As for concerns towards
media coverage of outbreak-related information, 83.76% of the respon-
dents reported very concerned. The topics of greatest concernwere pre-
vention (15.60%), outbreak report (24.20%), research progress (58.20%)
or others (2.00%). The times they spentwatching outbreaks per daywas
3 h on average. Themajority of respondents (87.13%) agreed that men-
tal state was very important in dealingwith the epidemic. Only 7.90% of
all respondents showed relaxed in current mental state. The median
score of K6 revealed 7. 37.23% of the whole sample (medical staff and
medical students) reported high risk of SMI (Supplementary table 1).
Respectively, 14.14% of 304medical staff and 72.14% of 201medical stu-
dents reported high risk of SMI.

Students or staff classified as being at low or high risk of SMI based
on K6 score did not differ significantly in sex or in whether they or rel-
atives were infected with the SARS-CoV-2 (Table 1). At the same time,
those at high risk spent more time watching outbreaks per day and
were younger and more likely to be medical students, to live in Hubei,
to have poor family relationships, to be unmarried, to have a history of
contact with people from Wuhan, to have experienced an outbreak in
their residential community, and to have suspected that they them-
selves or their relatives were infected with the new coronavirus. High-
risk individuals were also more likely to report difficulty in controlling
their emotions during the epidemic, to have dreams related to the
SARS-CoV-2, to be more concerned about media reports of the epi-
demic, to experience more anxiety about the epidemic, and to agree
with the idea that mental state is important in dealing with the
epidemic.

Marriage, age, occupation, epidemic contact characteristics, per-
ceived impacts of the epidemic and coping style were included in the
multivariate analysis. Factors' values were listed in Supplementary
table 2. The results indicated that suspected of being infected with the
SARS-CoV-2 (OR = 7.00, 95% CI: 1.19–41.14), had relatives suspected
of being infected with the SARS-CoV-2 (OR = 23.60, 95% CI:
1.11–501.30), felt concerned towards media coverage of outbreak-
related information (OR = 11.95, 95% CI: 3.07–46.57), recently
dreamed related to SARS-CoV-2 (OR= 4.21, 95% CI: 2.22–8.01), experi-
enced difficulty in controlling emotions during SARS-CoV-2 epidemic
(OR = 3.25, 95% CI: 1.66–6.37), or spent hours watching outbreaks
per day (OR = 1.29, 95% CI: 1.13–1.46) were the risk factors of SMI
(Table 2).

4. Discussion

In infection outbreaks or othermajor health events,medical staff ex-
perience occupational stress, anxiety about their own survival, and pro-
fessional conflicts, all of which increase the risk of depression, anxiety,
and trauma [10,11]. The present study used the K6 scale to investigate
the mental health of medical staff and medical students during the cur-
rent SARS-CoV-2 epidemic. We found that 188 individuals (37.23%) in
this population were at high risk of SMI, which was much higher than
the general population who reported moderate to severe depressive
symptoms (16.5%), anxiety symptoms (28.8%), and stress (8.1%) as
well as than other workforce returning to work who reported the prev-
alence of anxiety, depression, stress and insomnia were 3.8%, 3.7%, 1.5%
and 2.3% respectively during the COVID-19 epidemic [7,26]. These find-
ings suggest that the COVID-19 outbreak has substantially affected the
mental health of Chinese healthcare workers and medical students.
This implies the need for measures to strengthen and maintain their
mental health during the epidemic. Health facilities may consider
shorter work hours, regular rest periods and rotating shifts for staff
whowork inhigh-risk jobs [27]. The support from colleagues and super-
visors and clear communication of directives and precautionary
measures can reduce psychiatric symptoms [28]. Confidence in infec-
tion control measures may also mitigate and facilitate adaptive stress
response [29]. Although medical staff are considered one of the focus
groups for psychological intervention, a previous study in Singapore
found that nonmedical health care workers are at higher risk for psy-
chological distress than medical personnel during the COVID-19 out-
break [10]. Reasons for this may include accessibility to formal
psychological support, more first-handmedical information on the out-
break, more intensive training on personal protective equipment and
infection control measures.

The risk of SMI among medical students (72.14%) was much higher
than students in the health areawho identified a prevalence of between
18.5% and 49.1% not during an epidemic or other crisis [30]. Due to the
requirements of epidemic prevention and control, all schools have been
closed since the implementation of thefirst-level defensemeasures, and
students can't return to school [31]. Medical students tended to depend
more on social media rather than scientific sources for obtaining situa-
tion reports or precautionary measures towards COVID-19 [32], which
may lead to inaccurate assessment of the epidemic situation. Studies
have confirmed that they pay close attention to the current epidemic
situation, which can cause excessive stress and concern, which in turn
can compromise their professional learning [33]. There is an urgency
to redesign training programs and communication activities for a
more effective dissemination of information related to the COVID-19
epidemic or epidemics in general [34]. A study in Hong Kong pointed
out that during the SARS epidemic, medical and nursing students had
greater levels of anxiety and psychological stress than non-medical stu-
dents [16]. Those previous studies and the present work highlight the
need to preserve the mental health of medical students as future medi-
cal staff who will become an important force in fighting new infectious
diseases. Therefore, it is necessary for medical schools to use social
media more frequently to disseminate knowledge and to develop train-
ing plans in early stages of public health emergencies [32], as well as
providing psychological interventions such as cognitive behavioral ther-
apy (CBT) and mindfulness based cognitive therapy (MBCT) online or
smartphone based psychoeducation on the outbreak. CBT can enhance
their ability to prevent depression episode by changing the schedule
of their daily activities and manage anxiety with using relaxation tech-
niques as well as mitigate maladaptive coping behaviours [35,36].
MBCT, which focuses on the use of various mindfulness meditation
practices to cultivate non-judgemental awareness for the moment, has
been proven to be helpful in reducing stress in people with physical
conditions [37]. When it is hosted on online virtual platforms, MBCT
could also be a method for medical students to provide peer support
to each other and to share their challenges and resolutions during the
outbreak to foster comradeship and resilience in them [27].

Therewas only one confirmed case of SARS-CoV-2 among the survey
participants and their relatives, but 34.26% of them were suspected of
being infected, and 31.49% of their relatives were suspected of being in-
fected. During previous pandemics of new infectious diseases, medical
staff were concerned about their ownhealth and the risk of transmitting
infection to their families [38–40]. The current study found similar re-
sults. The majority of participants (83.76%) were very concerned
about the epidemic. While they spent a lot of time watching media
about the epidemic, they reported not getting enough information
about infection prevention and control. Respondents' concern may be
related to the uncertainty over transmission routes and difficulty of pre-
vention and control of the outbreak. The more often a new infectious
disease is mentioned in the media, the more severe it is perceived to
be [41]. This may be one reason why spending more time watching re-
ports of the epidemic was associated with higher risk of SMI in our
subjects.

In addition, we found that difficulty in controlling emotions during
the epidemic and frequent dreams related to the virus were risk factors
for SMI. A previous study showed an increase in the incidence of sleep
disorders after medical staff were isolated from their families during



Table 1
Univariate analysis of factors potentially associated with risk of SMI among medical staff and medical students.

Characteristic Risk of SMI χ2/Z P

Low High

Age 35(26–42) 20(19–23) −12.60 <0.001
Hours spent watching outbreaks per day 2(1–3) 8(6.25–8) 16.37 <0.001
Sex 0. 37 0.545

Male 98 (30.90%) 63 (33.51%)
Female 219 (69.09%) 125 (66.49%)

Married
Yes 204 (64.35%) 29 (15.43%) 113.68 <0.001
No 113 (35.65%) 159 (84.57%)

Current residence
Hubei 20 (6.31%) 66 (35.11%) 18.32 <0.001
Non-Hubei 297 (93.69%) 122 (64.89%)

Visited Wuhan or contact with people from Wuhan in previous month?
Yes 46 (14.51%) 156 (82.98%) 230.51 <0.001
No 271 (85.49%) 32 (17.02%)

Outbreak in your community?
Yes 54 (17.03) 74 (39.36%) 31.09 <0.001
No 263 (82.97%) 114 (60.64%)

Family relationship
Good 289 (91.17%) 186 (98.94%) 12.79 0.002
Average 26 (8.20%) 2 (1.06%)
Poor 2 (0.63%) 0 (0.00%)

Evaluation of own health
Good 209 (65.93%) 172 (91.49%) 41.67 <0.001
Average 59 (18.61%) 8 (4.26%)
Poor 49 (15.46%) 8 (4.26%)

Infected with SARS-CoV-2?
Yes 1 (0.32%) 0 (0.00%) 0.59 0.441
No 316 (99.68) 188 (100)

Suspected of being infected with SARS-CoV-2?
Yes 15 (4.73%) 158 (84.04%) 329.60 <0.001
No 302 (95.27%) 30 (15.96%)

Relatives infected with SARS-CoV-2?
Yes 1 (0.32%) 0 (0.00%) 0.59 0.441
No 316 (99.68%) 188 (100%)

Relatives suspected of being infected with SARS-CoV-2?
Yes 2 (0.63%) 157 (83.51%) 375.78 <0.001
No 315 (99.37%) 31 (6.49%)

Difficulty in controlling your emotions during SARS-CoV-2 epidemic
Not difficult 190 (59.94%) 2 (1.06%) 215.49 <0.001
Difficult 40 (12.62%) 9 (4.79%)
Very difficult 87 (27.44%) 177 (94.15%)

Frequency of recent dreams related to SARS-CoV-2
Almost never 244 (76.97%) 10 (5.32%) 296.25 <0.001
Sometimes 41 (12.93%) 18 (9.57%)
Frequent 32 (10.09%) 160 (85.11%)

Concern towards media coverage of outbreak-related information
Less concerned 27 (8.52%) 2 (1.06%) 51.08 <0.001
Concerned 53 (16.72%) 0 (0.00%)
Very concerned 237 (74.76%) 186 (98.94%)

Importance of mental state in dealing with the epidemic
Not important 23 (7.26%) 0 (0.00%) 37.38 <0.001
Important 40 (12.62%) 2 (1.06%)
Very important 254 (80.13%) 186 (98.94%)

Current mental state
Relaxed 40 (12.62%) 0 (0.00%) 33.00 <0.001
No change 126 (39.75%) 1 (0.53%)
Worried 151 (47.60%) 187 (99.50%)
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theMERS outbreak [42]. Long-term emotional distress and sleep distur-
bance can seriously affect the quality of life and work. For example,
medical staff affected by SARS had a higher incidence of psychological
distress and absence from work after the epidemic than before it [36].

Themain limitation of this study is that therewas only subjective as-
sessment and a lack of objective assessment. Therewas also lack of con-
trol and objective assessment in the study. A potential selection bias
existed in our online survey and it is one of the limitations of the present
study. Another limitation of the present study, our study design was
cross-sectional and so could not capture changes in SMI and its predic-
tors over the course of the COVID-19 outbreak.
5. Conclusion

Medical staff and studentswere at high risk of experiencing SMI dur-
ing the early stages of the SARS-CoV-2 outbreak. The independent risk
factors for SMI among them are suspicion that they or relativeswere in-
fected with the SARS-CoV-2, greater interest in media reports about the
epidemic, frequency of recent dreams related to SARS-CoV-2, difficulty
controlling emotions during the epidemic, and hours spent watching
outbreaks per day. This suggests that medical students and staff, espe-
cially who pay more attention to the epidemic, should be taught active
coping strategies.



Table 2
Analysis of independent risk factors for SMI among medical staff and medical students.

Factor Regression coefficient Standard error Wald test OR (95%CI) P

Suspected of being infected with SARS-CoV-2? 1.95 0.90 4.64 7.00
(1.19–41.14)

0.031

Relative suspected of being infected with SARS-CoV-2? 3.16 1.56 4.11 23.60
(1.11–501.30)

0.043

Concern towards media coverage of outbreak-related information 2.48 0.69 12.77 11.95
(3.07–46.57)

<0.001

Frequency of recent dreams related to SARS-CoV-2 1.44 0.33 19.29 4.21
(2.22–8.01)

<0.001

Difficulty in controlling your emotions during SARS-CoV-2 epidemic 1.18 0.34 11.80 3.25
(1.66–6.37)

<0.001

Hours spent watching outbreaks per day 0.25 0.06 15.43 1.29
(1.13–1.46)

<0.001
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