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Background: COVID-19 first appeared in China in December 2019, with a high rate of infectivity and
morbidity, which brought tremendous psychological pressure to healthcare workers.

Purpose: To understand the psychological health status of healthcare workers during the COVID-19 out-
break and decline, and to provide a theoretical reference for the future establishment of a psychological
crisis intervention system.

Methods: Healthcare workers were recruited using convenience sampling and snowball sampling meth-
ods, and the electronic version of the SCL-90 scale and a sociodemographic questionnaire were admin-
istered. In the pretest, a total of 5018 responses were collected; after six weeks, random sampling was
performed. The SCL-90 and measures of other epidemic-related problems were administered, with 1570
responses received; then, the final data analysis was performed.

Results: After six weeks, the post-test GSI score; SCL-90 total score; and PST, PSDI, O-C, I-S, DEP, ANX,
PHOB, PAR, PSY, and HOS scores were significantly lower than the corresponding pretest scores (p < 0.05).
The results by occupational category showed that the scores of nursing staff decreased significantly for
12 indexes and that the scores of the doctors and other hospital staff also significantly decreased. There
was a significant difference between the pretest (50.78 + 28.18) and post-test (45.00 + 28.49) scores
for the degree of worry about the epidemic. Healthcare workers believed that the top three aspects of
life affected by the epidemic were economic problems (816 people), interpersonal communication problems
(731 people), and mental health (728 people).

Conclusion: Over the course of the epidemic, the item scores generally declined significantly. Therefore,
during an outbreak period, attention should be paid to psychological crisis interventions for healthcare
workers; problems caused by psychological pressure, and even other psychological conditions, can be sig-
nificantly alleviated to reduce the probability of subsequent health problems.

1. Background

Coronavirus disease 2019 (COVID-19) is a new infectious
disease caused by SARS-CoV-2, with epidemiological
characteristics such as strong infectivity, high morbidity,
multiple infection routes, and widespread infection [1,
2]. Since the epidemic began in Wuhan, China, in Decem-
ber 2019, from January 2020 to April 2020, COVID-19
has spread explosively in China. As of May 24, a total of
5,290,506 cases had been diagnosed worldwide, with a
total of 342,448 deaths. A total of 84,525 cases had been
diagnosed in China, with 4,645 deaths and 79,749 cured
[3]. The spread of the COVID-19 epidemic occurred excep-
tionally quickly, and its range is extensive, covering almost
all countries in the world. Since the outbreak in China in
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December, the outbreak has been effectively controlled
through the development of the Chinese government's
prevention and control measures. On February 25, 2020,
there were no new cases in 26 provinces across the coun-
try. The Chinese government began to gradually ease
the controls of the epidemic situation and initiate the
national resumption of production and orderly recovery,
and China's anti-epidemic efforts have achieved effective
results. Health workers are among the most important
people in every major public health challenge, as frontline
anti-epidemic workers, have made great contributions to
anti-epidemic work and have experienced great psycho-
logical pressure, which may increase the current baseline
level of psychopathology [4], it can even lead to related
disorders, stress, anger, and mood dysregulation [5], can
not continue to put into work. Therefore, the mental
health issues of healthcare workers cannot be ignored.
On January 26, 2020, the National Health Commission of
China issued the notification of principles for emergency
psychological crisis intervention for the COVID-19 epi-
demic. Local governments responded actively, establishing
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a series of psychological crisis intervention systems based
on internet intervention. At present, there is still a lack
of investigation and comparative research on healthcare
workers’ mental health statuses before and after the out-
break. We followed up healthcare workers six weeks and
compared their mental health status before, and after the
outbreak; therefore, this article aims to play an auxiliary
role in adjusting the psychological intervention strategy
in the face of major public emergencies in the future.

2. Methods and Subjects

2.1 Sampling methods

Convenience sampling, snowball sampling, random sam-
pling. Because the SARS-CoV-2 virus is extremely conta-
gious, so use the Internet to collect questionnaires. For
the pretest, media promotion and in-hospital promotion
methods were used to randomly select healthcare work-
ers from different hospitals across the country; then, the
study was further promoted and publicized via each hos-
pital’s healthcare workers, thereby expanding the num-
ber and scope of subjects. For the post-test, people who
had completed the pretest questionnaires were randomly
selected to complete the online questionnaire and post
the link to the questionnaire publicly to recruit addi-
tional participants. The first test was implemented from
January 29 to February 3, 2020, which was during the
epidemic outbreak period in China; the second test was
implemented from March 13 to March 18, 2020, during
which time the epidemic was declining [6], and the inter-
val between two tests were approximately six weeks.

2.2 Subjects

This study included healthcare workers (including doc-
tors, nursing staff, and other hospital staff) in mainland
China who were working in medical positions from Janu-
ary 2020 to April 2020 and were most likely to be exposed
to suspected or confirmed cases of COVID-19 during the
fight against the epidemic. The hospitals where these par-
ticipants worked were designated COVID-19 admission
hospitals, and the departments where they worked were
usually hot and treated many emergencies, respiratory,
and severe ICU patients.

The research subjects included Chinese citizens over 16
years old. A total of 5258 questionnaires were distributed
in the pretest, and a total of 5018 questionnaires were
returned, for an effective rate of 95.43%. A total of 1722
questionnaires were distributed in the post-test, and a
total of 1570 valid questionnaires were returned, for an
effective rate of 91.17%. A total of 1340 participants in
the pretest also returned effective post-test questionnaire
responses, accounting for 85.35% of the post-test partici-
pants; the number of new participants in the post-test was
230, accounting for 14.65% of the post-test participants.

2.3 Investigation method: Self-report
sociodemographic questionnaire and the Symptom
Check List-90

An online questionnaire survey using the world-rec-
ognized Symptom Check List-90 (SCL-90) [7-10], and
sociodemographic items related to the epidemic situa-
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tion was adopted. The SCL-90 includes nine factors that
reflect various psychological symptoms of the individual:
Somatization (SOM), Obsessive-Compulsive disorder (O-C),
Interpersonal Sensitivity (I-S), Depression (DEP), Anxiety
(ANX), Anger-Hostility (HOS), Phobic Anxiety (PHOB), Par-
anoid Ideation (PAR), and Psychoticism (PSY). In addition,
a Global Severity Index (GSI), Total Score (T-S), Positive
Symptom Total (PST) and Positive Symptom Distress Index
(PSDI) can be calculated, for a total of 13 comprehensive
assessments of mental health levels. The scale consists of
a total of 90 assessment items; respondents indicate their
responses to each item on a five-point scale from 04,
corresponding to “not at all”, “a little bit", “moderately”,
“quite a bit” and “extremely”. The higher the score of the
surveyed individual, the greater his or her mental health
conforms to the description of the symptom, which indi-
cates a worse mental health level. The instructions pre-
sented before the questionnaire and the instructions for
informed consent were both provided electronically and
were collected and screened after the questionnaire evalu-
ation. The answers to the pretest and post-test question-
naires contained approximately 2000 words; based on
this level of difficulty of the text, the estimated reading
speed for the text was 10-50 words per second. Based on
previous research, we expected that a completion speed
greater than or equal to 150 seconds would be acceptable
for the questionnaires. Therefore, questionnaires com-
pleted in less than 150 seconds or contained inconsistent
answers were not included in the statistical analysis.

2.4 Statistical methods and indicators

The SPSS 22.0 statistical software package was used for
data analysis. For the SCL-90 scale; the PST was calculated
as the total number of items with a score greater than 0;
the PSDI was calculated as the total questionnaire score
divided by the PST; the GSI, which is a very effective score
to reflect the results [11], was calculated as the total score
of the questionnaire divided by 90; and the T-S was cal-
culated as the sum of the scores of each item. The scores
for the remaining nine factors were obtained by dividing
the total score of the items for each factor by the number
of items for each factor. In the sociodemographic ques-
tionnaire, the scores for the degree of worry about the
epidemic, the evaluation of the epidemic psychological
crisis intervention system, and satisfaction with the gov-
ernment'’s response measures ranged from 0-100 points.

3. Results

3.1 General sociodemographic information

A total of 5018 valid questionnaires were collected in the
pretest. The age range of the participants was 16—64 years
old; participants born in 1980-1989 constituted the larg-
est age group, accounting for 36.6% of the sample. The
total gender composition was mainly female, with females
accounting for 80.8% of the sample. The participants
mainly had college or undergraduate education levels,
with these participants accounting for 88.5% of the sam-
ple. Regarding marital status, most of the participants were
married, accounting for 73.6% of the sample. The pretest
included participants from Wuhan and other cities, and
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frontline anti-epidemic personnel accounted for 49.3% of
the sample. Doctors, nursing staff, and other staff of the
hospital accounted for 32.7%, 53.0%, and 14.3% of the
sample, respectively. A total of 1570 valid questionnaires
were collected in the post-test. The age range was between
18—64 years old. Participants born after the 1980s were
again dominant, accounting for 46.1% of the sample.
Women accounted for 80.3% of the sample. First-line
anti-epidemic healthcare workers accounted for 37.3% of
the sample, while doctors, nursing staff, and other staff
in the hospital accounted for 27.8%, 51.0%, and 21.1%,
respectively; see Table 1 for details.

3.2 Comparison of pre- and post-test SCL-90 scores

From the pretest to the posttest, all healthcare workers
the GSI, PST, PSDI, and T-S all decreased significantly. The
SOM score showed a little increase from the pretest, while
the O-C, I-S, DEP, ANX, HOS, PHOB, PAR, and PSY scores
all presented significant decreases. Among the scores, the
O-C pretest score of 0.45 + 0.54 and the posttest score of
0.40 + 0.53 are the highest scores among the factors. The
ANX score showed the largest difference between the pre-
and posttest. The healthcare workers were divided into
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groups by occupation, and the doctor group showed sig-
nificant decreases between the pre- and posttest in both
their ANX (0.26, 0.20, p < 0.01) and PSDI (1.19, 1.07, p <
0.01) scores. Nursing staff showed significantly decreased
scores on the following 12 indexes: OC (0.53, 0.44, p <
0.01), IS (0.37, 0.28, p < 0.01), DEP (0.33, 0.27, p < 0.01),
ANX (0.36, 0.24, p < 0.01), HOS (0.32, 0.27, p < 0.01),
PHOB (0.35, 0.26, p < 0.01), PAR (0.25, 0.19, p < 0.01),
PSY (0.22, 0.17, p < 0.01), TS (30.33, 24.93, p < 0.01), PST
(19.93, 17.60, p < 0.01), GSI (0.0.34, 0.28, p < 0.01), PSDI
(1.26, 1.11, p < 0.01). Other hospital staff had significantly
decreased scores for ANX (0.26, 0.21, p < 0.05) and PSDI
(1.19, 1.09, p < 0.01). ANX scores decreased significantly
among all three groups of personnel. See Table 2 and
Figure A for details.

3.3 Multiple logistic regression analysis of the
influence of different factors on the total mental
health score

Gender, age, marital status, education level, occupation,
frontline healthcare worker status and SCL-90 total score
were analyzed in the multiple logistic regression analysis;
gender (OR = 0.80, p < 0.05), age (OR = 0.99, p < 0.01),

Table 1: Comparison of participants’ general sociodemographic characteristics.

Demographics Pretest Posttest Total
Gender Male 964 310 1274
Female 4054 1260 5314
Education level Primary school 2 2 4
Junior high school 36 7 43
High school 212 43 255
Undergraduate 4439 1400 5839
Master's degree 286 117 403
Doctor of Philosophy 43 1 44
Marital status ~ Unmarried 1197 282 1479
Married 3690 1236 4926
Divorced 114 44 158
Widowed 17 8 25
Occupation Doctor 1642 437 2079
Nursing staff 2658 801 3459
Other hospital staff 718 332 1050
Work position  Frontline 2474 585 3059
Non-frontline 2544 985 3529
Birth year After 1950 12 3 15
After 1960 441 131 572
After 1970 934 336 1270
After 1980 1837 724 2561
After 1990 1777 375 2152
After 2000 17 1 18
Mean * standard deviation 34.46 +9.27 35.68+8.54 34.74+9.07
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whether frontline healthcare (OR =0.59, p < 0.01) were all
independent protective factors as indicated by the omni-
bus test of the regression model (p < 0.01). The observed
Hosmer-Lemeshow goodness of fit value was 4.49
(p = 0.811), and the degree of fit was high. See Table 3
for details.

3.4 Impact of the epidemic on life

The aspect of life most strongly affected during the epi-
demic was economic problems; 52% of the total sample
selected this option. The next most commonly selected
option was interpersonal communication problems,
at 46.6%, followed by mental health issues, at 46.4%;
learn or work, at 45.0%; body health issues, at 44.1%;
family relationship issues, at 19.6%; emotional issues,
at 15.0%; and other issues, at 15.0%. See Figure B for
details.

3.5 Comparison of the degree of worry before and
after the epidemic

Both the pretest and post-test questionnaires asked, “How
worried are you about this epidemic?” A 0-100 rating
scale is used, where O points indicated not worried at
all, and 100 points indicated the participant was worried
about panic. In the pretest, most of the scores were con-
centrated at the high end of the scale, with a median score
of 50 and an average score of 50.78 + 28.18. In the post-
test, the scores were more uniform; the number of scores
at the low end of the scale increased, with a median score
of 50 and an average score of 45.00 + 28.49. The differ-
ence between the pretest and post-test worry scores was
significant (p < 0.01). There was also a strong correlation
between the degree of anxiety about the epidemic and the
SCL-90 total score (r = 0.305); see Table 4 and Figure C
for details.

3.6 COVID-19 epidemic healthcare workers’ subjective
evaluations of the psychological intervention system
during the epidemic period

During the epidemic, 81.5% of people reported an excel-
lent evaluation of the psychological intervention, with
a median score of 80 and an average score of 70.37 *
28.31; the median score for overall satisfaction with the
measures taken by the government during the epidemic
was 78, and the average value was 62.65 + 34.77, see the
Figure D for details.
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4, Discussion

4.1 Post-test were significantly lower than the pre-
test results

The two assessments carried out during the epidemic were
conducted during the period when the epidemic was typi-
cal. The pretest was conducted at the end of January when
the outbreak was severe. The post-test was conducted in
the middle of March, six weeks later. Some studies have
shown that after a crisis, psychological crisis interven-
tion should be carried out as soon as possible and that
crisis intervention carried out after six weeks will have lit-
tle effect [12]. Only 30% of patients will recover on their
own without intervention, 40% of patients will have mild
symptoms, and 10% of patients will even worsen over
time [13]. This study post-test scores decreased signifi-
cantly, we believe that these two evaluations can evaluate
the effectiveness of the psychological crisis intervention
system during the epidemic. Data from frontline health-
care workers in the early HIV epidemic, SARS, Ebola,
and other epidemics demonstrates that working at the
frontline of a epidemic has significant psychiatric reper-
cussions including burnout, anxiety and posttraumatic
stress disorder [11-15]. The most representative score,
i.e., the GSI, significantly decreased between the pretest
and post-test. Except for the SOM score, all SCL-90 scores
were significantly reduced, indicating that the psychologi-
cal crisis intervention system during the epidemic had a
positive psychological effect on healthcare workers. The
logistic regression analysis showed that men and younger,
non-frontline workers had higher mental health levels
than the other participants, indicating that the pressure
of frontline anti-epidemic work is very high and is more
likely to affect the total mental health score. During the
epidemic, the PHOB score is very high in the pretest and
drops significantly in decline; the O-C factor had the item
with the highest score because COVID-19 is extremely
contagious, practices such as repeated hand washing and
work inspections have become protective factors, reduc-
ing the chance of infection of healthcare workers; SOM
was the only factor that had a higher post-test score than
pretest score. It is speculated that healthcare workers are
highly stressful and that work pressure during an out-
break will contribute to changes in the immune system,
endocrine system, [12], and maybe cause severe stress
disorder [16, 17]. Posttraumatic stress disorder (PTSD)
symptoms include severe ANX symptoms [18]. The post-

Table 3: Multivariate logistic regression analysis of different factors on the total score.

Factor B SE Wald X? p OR 95% CI
Gender -0.23  0.11 412 0.04 0.80 0.637-0.992
Age -0.01 0.01 6.01 0.01 0.99 0.980-0.998
Marital status 0.09 0.09 1.08 0.30 1.10 0.922-1.302
Education level 0.03 0.11 0.07 0.79 1.03 0.831-1.274
Occupation -0.12  0.07 3.13 0.08 0.89 0.780-1.013
Work position -0.53 0.08 3914 0.00 0.59 0.502-0.697
Constant -1.04 0.55 364 0.06 0.35
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Table 4: Posttest outbreak worry score.
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Factor Pretest Posttest p 95% CI (lower-higher) r
Mean 50.78 + 28.18 45.00 + 28.49 0.000 4.181-7.384 0.305*
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Figure: (A) Comparison of all healthcare workers pretest and post-test SCL-90 scores. (B) Impact of the epidemic on
life. (C) Pretest and post-test scores for the degree of worry about the epidemic. (D) Scores for the evaluation of the
psychological intervention system and the degree of satisfaction with government.

test scores showed a significant decrease in ANX scores,
which may indicate an improvement in stress conditions
because the mental state is relaxed during the decline epi-
demic. Hence, SOM symptoms such as headaches, chest
tightness, and muscle aches begin to appear. To identify
which participants’ scores decreased more significantly,
the healthcare workers were divided into three groups,
i.e., doctors, nursing staff, and other hospital staff, and
the nursing staff had the highest pretest score overall, fol-
lowed by other hospital staff, and finally doctors. During
the anti-epidemic process, compared with the other two
groups, the nursing staff had the closest contact with the
patient, and their work was more burdensome than that
of the other groups. Therefore, nurses' pretest scores for
various symptoms were higher. Epidemics may cause col-
lective fear and impose lifestyle changes for all peoples,
not only those directly impacted by infection [19], and
the lifestyle of healthcare workers is also affected by many
aspects.

4.2 Psychological intervention measures for
healthcare workers during the epidemic

During the epidemic, China adopted a series of psycholog-
ical intervention measures for healthcare workers, which
possibly contributed to the significant reductions in the
scores of healthcare workers from the pretest to post-test.
Data from the HINT1 influenza epidemic in Japan showed
that institutional trust was correlated with motivation to
work at the frontline, we can engender feelings of insti-
tutional trust by demonstrations of genuine support for
our colleagues wellbeing and mental health [20]. So dur-
ing the epidemic, various provinces and cities established
24-hour psychological assistance hotlines in response to
the crisis intervention notice [21], Each hospital had at
least one psychological crisis intervention team to support
the intervention. In addition, online group intervention
and screening for serious psychological problems were
provided. Regarding psychological intervention, health-
care workers could also make psychological crisis inter-
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vention calls anonymously to alleviate psychological prob-
lems. For healthcare workers participating in the frontline
anti-epidemic efforts, financial subsidies and special fam-
ily care were provided to alleviate worries. In addition, a
centralized occupation change system was implemented,
after multiple days of concentrated work, an isolation
period of 14 days was established. During this period, psy-
chological screening and intervention were conducted to
ensure that the work pressure of healthcare workers was
reduced as much as possible. Therefore, with the help of
psychological intervention, proper recognition, and adap-
tation to the work rhythm, the level of mental health also
increased significantly.

4.3 Effective measures taken by China during the
epidemic

During the epidemic, a series of measures to protect
national security was proposed. First, closures were imple-
mented at the community for at least two weeks through-
out the country, and registration was required for entry
and exit, which reduced the flow of people and made the
destination of travel clear. Second, media propaganda
reduced panic and normalized people’s emotional cogni-
tion. The popularization of digital technology and smart
devices provided great help for medical information
propaganda [22]. Studies have shown that the satisfaction
and treatment effect generated by telemedicine services
is very high [23, 24]. Therefore, the use of network psy-
chological intervention is effective and safe. In addition,
free medical treatment for diagnosed patients has allowed
an increasing number of people to attempt to treat the
disease and gain the courage to conduct testing, reduc-
ing the potential risk of infection due to refusing to see
a doctor for economic reasons; ultimately, the suspected
individual isolation at home further reduced the risk of
cross-infection. These measures give the public a sense of
security, which is the cornerstone of maintaining national
stability. Hospitals adopted special fever treatment chan-
nels, active donations of materials across society were
organized, and the supply of materials to frontline health-
care workers was prioritized, which all reduced the risk of
cross-infection and ensured the personal safety of health-
care workers. Healthcare workers have strong support, and
the safety of the public is supported by healthcare teams.
Therefore, all participants’ satisfaction with the govern-
ment's measures reached 62.65 points, and the average
satisfaction with the psychological intervention system
was as high as 70.37 points. Since the public has been
highly cooperative, China is controlling the epidemic very
quickly.

5. Conclusion

This study shows that the level of worry about the epi-
demic is significantly related to the level of mental health,
so the measures taken by the government are very impor-
tant. When the public feels more secure, they will not
experience feelings of uncertainty about the epidemic,
which can lead to a decline in anxiety and improve mental
health. There was a large difference between the mental
health level of healthcare workers during the outbreak
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and during the decline of the epidemic. During outbreaks,
more attention should be paid to the mental health sta-
tus of healthcare workers, and nursing staff should be
given more attention than workers with other occupa-
tions. After a psychological crisis intervention during an
outbreak, most healthcare workers’ mental health levels
will quickly return to normal levels, and some prework
in the early stage is effective. In the later stage, psycho-
logical intervention is needed only for individuals who do
not experience relief in work pressure, which is helpful
to alleviate long-term distress after the epidemic, prevent
chronic PTSD and physical disease.

Competing Interests
The authors have no competing interests to declare.

Publisher’s Note
This paper underwent peer review using the Cross-
Publisher COVID-19 Rapid Review Initiative.

References

1. Special Expert Group for Control of the Epi-
demic of Novel Coronavirus Pneumonia of the
Chinese Preven-tive Medicine Association. An
update on the epidemio-logical characteristics of
novel coronavirus pneumonia (COVID-19). Chin J
Viral Dis. 2020; 10(3): 81-87.

2. Hui DS, Azhar El, Madani TA, et al. The continuing
2019 — nCoV epidemic threat of novel coronaviruses
to global health-the latest 2019 novel coronavirus
outbreak in Wuhan. China Int J Infect Dis. 2020;
91: 264-266. DOI: https://doi.org/10.1016/].
ijid.2020.01.009

3. National Health Commission of the People's
Republic of China. The latest situation of new
coronavirus pneumonia. http://www.nhc.gov.cn/
xcs/yqfkdt/202002/167a0e01b2d24274b03b
2ca961107929.shtml. Accessed May 24, 2020.

4. Imo UO. Burnout and psychiatric morbidity among
doctors in the UK: A systematic literature review
of prevalence and associated factors. BJ Psych Bull.
2017; 41: 197-204. DOI: https://doi.org/10.1192/
pb.bp.116.054247

5. Xie H, Li B, et al. Association of Increased Circulat-
ing Catecholamine and Glucocorticoid Levels with
Risk of Psychological Problems in Oral Neoplasm
Patients. Plos One. 2014.

6. Min L, Xia L. 770 questions about the epidemiology
of new coronavirus pneumonia. Beijing: Peking Uni-
versity Medical Press; 2020: 17-18.

7. Brooks SK, Webster RK. The psychological impact
of quarantine and how to reduce it: Rapid review
of the evidence. The Lancet. 2020; 395: 912-20.
DOI: https://doi.org/10.1016/5S0140-6736(20)304
60-8

8. Travel Medicine & Infectious Disease. Acute and
long-term psychiatric side effects of mefloquine: A
follow-up on Danish adverse event reports. 2015;
13(1): 80-88. DOI: https://doi.org/10.1016/].
tmaid.2014.10.021


https://oaspa.org/scholarly-publishers-working-together-during-covid-19-pandemic/
https://oaspa.org/scholarly-publishers-working-together-during-covid-19-pandemic/
https://doi.org/10.1016/j.ijid.2020.01.009
https://doi.org/10.1016/j.ijid.2020.01.009
http://www.nhc.gov.cn/xcs/yqfkdt/202002/167a0e01b2d24274b03b2ca961107929.shtml
http://www.nhc.gov.cn/xcs/yqfkdt/202002/167a0e01b2d24274b03b2ca961107929.shtml
http://www.nhc.gov.cn/xcs/yqfkdt/202002/167a0e01b2d24274b03b2ca961107929.shtml
https://doi.org/10.1192/pb.bp.116.054247
https://doi.org/10.1192/pb.bp.116.054247
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/j.tmaid.2014.10.021
https://doi.org/10.1016/j.tmaid.2014.10.021

Art. 128, page8 of 8

9.

10.

11.

12.

13.

14.

15.

16.

17.

Palmieri VO, Santovito D, Margari F, et al. Psycho-
pathological profile and health-related quality of life
(HRQOL) in patients with hepatocellular carcinoma
(HCC) and cirrhosis. Clinical & Experimental Medi-
cine. 2013; 15(1). DOI: https://doi.org/10.1007/
$10238-013-0267-0

Kontoangelos K, Papageorgiou CC, Raptis AE, et
al. Homocysteine, Cortisol, Diabetes Mellitus, and
Psychopathology. Journal of Diabetes Research. 2015;
1-10. DOI: https://doi.org/10.1155/2015/354923
Health and Quality of Life Outcomes. Mental dis-
tress among Liberian medical staff working at the
China Ebola Treatment Unit: A cross sectional study.
2015; 13(1): 156. DOI: https://doi.org/10.1186/
$12955-015-0341-2

Lin L. Shen Yucun Psychiatry. 6th ed. People's Medi-
cal Publishing House; 2017: 84-91.

Sadock B, Sadock V. Kaplan and Sadock’s synopsis
of psychiatry. 11th ed. Alphen aan den Rijn: Wolters
Kluwer; 2014.

Tucci V, Moukaddam N. The forgotten plague: psy-
chiatric manifestations of Ebola, Zika, and emerging
infectious diseases. Glob Infect Dis. 2017; 9: 151-6.
DOI: https://doi.org/10.4103/jgid.jgid_66_17

Wu P, Fang Y, Guan Z, et al. The psychologi-
cal impact of the SARS epidemic on hospital
employees in China: Exposure, risk perception,
and altruistic acceptance of risk. General Hospital
Psychiatry. 2009; 54: 302-11. DOI: https://doi.
org/10.1177/070674370905400504

Dutheil FE Mondillon L. PTSD as the second tsu-
nami of the SARS-Cov2 pandemic. Psychological
Medicine. 2020; 1-6. DOI: https://doi.org/10.1017/
S0033291720001336

Xu J, Zheng Y, Wang M, et al. Predictors of symp-
toms of posttraumatic stress in Chinese university
students during the 2009 HINT1 influenza pan-
demic. Medical ence monitor: International medical
Journal of experimental and clinical research. 2011,

18.

19.

20.

21.

22.

23.

24.

Liu: Mental Health Status of Healthcare Workers in China for COVID-19 Epidemic

17(7): PH60-4. DOI: https://doi.org/10.12659/
MSM.881836

Thibodeau MA, Welch PG, Sareen J, et al. Anxi-
ety disorders are independently associated with
suicide ideation and attempts: Propensity score
matching in two epidemiological samples. Depres-
sion and anxiety. 2013; 30(10): 947. DOI: https://
doi.org/10.1002/da.22203

Shalev D, Shapiro PA. Epidemic psychiatry: The
opportunities and challenges of COVID-19. Gen-
eral Hospital Psychiatry. 2020; 64: 68-71. DOL
https://doi.org/10.1016/j.genhosppsych.2020.03.
009

Mai H. Trust is a key factor in the willingness of
health professionals to work during the COVID-19
outbreak: Experience from the HIN1 pandemic in
Japan 2009. Psychiatry Clin Neurosci. 2020. DOI:
https://doi.org/10.1111/pcn.12995

Liu S, Yang L, Zhang C, et al. Online mental
health services in China during the COVID-19 out-
break. Lancet Psychiatry. 2020. DOI: https://doi.
org/10.3389/fpsyt.2020.00459

Lunde P, Nilsson BB, Bergland A, et al. The Effec-
tiveness of Smartphone Apps for Lifestyle Improve-
ment in Noncommunicable Diseases: Systematic
Review and Meta-Analyses. Journal of Medical Inter-
net Research. 2018; 20(5): e162. DOI: https://doi.
org/10.2196/jmir.9751

Wagner B, Schulz W, Knaevelsrud C. Efficacy of
an Internet-based intervention for posttraumatic
stress disorder in Iraq: A pilot study. Psychiatry
Research. 2012; 195(1-2): 0-88. DOI: https://doi.
org/10.1016/j.psychres.2011.07.026

Wang Z, Wang J, Maercker A. Chinese My
Trauma Recovery, A web-based intervention for
traumatized persons in two parallel samples: Ran-
domized controlled trial. Med Internet Res. 2013;
15: e213. DOIL: https://doi.org/10.2196/jmir.
2690

How to cite this article: Liu Z, Wu J, Shi X, Ma Y, Ma X, Teng Z, You X, Zhang Y, Zhang W, Feng Z, Long Q, Ma X, Wang L, Zeng
Y. Mental Health Status of Healthcare Workers in China for COVID-19 Epidemic. Annals of Global Health. 2020; 86(1): 128, 1-8.

DOI:

https://doi.org/10.5334/a0gh.3005

Published: 06 October 2020

Copyright: © 2020 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution
4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Jul

Annals of Global Health is a peer-reviewed open access journal published by Ubiquity Press.

OPEN ACCESS @


https://doi.org/10.1007/s10238-013-0267-0
https://doi.org/10.1007/s10238-013-0267-0
https://doi.org/10.1155/2015/354923
https://doi.org/10.1186/s12955-015-0341-2
https://doi.org/10.1186/s12955-015-0341-2
https://doi.org/10.4103/jgid.jgid_66_17
https://doi.org/10.1177/070674370905400504
https://doi.org/10.1177/070674370905400504
https://doi.org/10.1017/S0033291720001336
https://doi.org/10.1017/S0033291720001336
https://doi.org/10.12659/MSM.881836
https://doi.org/10.12659/MSM.881836
https://doi.org/10.1002/da.22203
https://doi.org/10.1002/da.22203
https://doi.org/10.1016/j.genhosppsych.2020.03.009
https://doi.org/10.1016/j.genhosppsych.2020.03.009
https://doi.org/10.1111/pcn.12995
https://doi.org/10.3389/fpsyt.2020.00459
https://doi.org/10.3389/fpsyt.2020.00459
https://doi.org/10.2196/jmir.9751
https://doi.org/10.2196/jmir.9751
https://doi.org/10.1016/j.psychres.2011.07.026
https://doi.org/10.1016/j.psychres.2011.07.026
https://doi.org/10.2196/jmir.2690
https://doi.org/10.2196/jmir.2690
https://doi.org/10.5334/aogh.3005
http://creativecommons.org/licenses/by/4.0/

	1. Background 
	2. Methods and Subjects 
	2.1 Sampling methods  
	2.2 Subjects 
	2.3 Investigation method: Self-report sociodemographic 
	2.4 Statistical methods and indicators 

	3. Results 
	3.1 General sociodemographic information 
	3.2 Comparison of pre- and post-test SCL-90 scores 
	3.3 Multiple logistic regression analysis of the influence of different factors
	3.4 Impact of the epidemic on life 
	3.5 Comparison of the degree of worry before and after the epidemic 
	3.6 COVID-19 epidemic healthcare workers’ subjective evaluations

	4. Discussion  
	4.1 Post-test were significantly lower than the pre-test results 
	4.2 Psychological intervention measures for healthcare workers during the epidemic 
	4.3 Effective measures taken by China during the epidemic 

	5. Conclusion 
	Competing Interests 
	Publisher’s Note 
	References 
	Table 1
	Table 2
	Table 3
	Table 4
	Figure

